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AHHOTAIIUSA

paboueit mporpammbl yueOHou auciuiuinHabl b1.B.JIB.03.01 «buoxumus apeBeCHbIX
pacTeHMii» JJi1 MOATOTOBKM OakaynaBpa mo HampasieHuto 35.03.01 Jlecnoe nerno,
HaMnpaBJICHHOCTh «JIeCHOE U JIeCONMapKOBOE XO3SIHCTBO»

Heab ocBoeHusi AUCHUIUIMHBI: OCBOEHUE CTYJIEHTAMU TEOPETUYECKHX U
PaKTUYECKUX 3HAHUI U MPUOOpETEHUE YMEHUHN U HaBBIKOB B 00JIACTH XUMHUYECKOTO
COCTaBa JPEBECHBIX PACTEHUI U MPEBPAIICHUS BEUIECTB U IHEPTHUH B PACTUTEIBHBIX
opraHu3Max, OOeCleueHHus] KauyecTBa JPEBECHOM pPACTUTENbHON MPOIYKIUH IS
dbopmupoBaHus PO(PECCHOHATEHBIX KOMIIETCHIINM, HEOOXOIUMBIX MPU 0OOCHOBA-
HUU TEXHOJIOTUW BBIpAIIMBAHUS JPEBECHBIX PACTCHHH, OIIEHKE Ka4yecTBa JPEBECHOM
PaCTUTENHHOU MPOAYKIINH, €€ MPUTOTHOCTHU ISl XO3IMCTBEHHOTO MCIOJIb30BaHUS U
COOTBETCTBYIOIIEH NEPEPaAOOTKH.

MecTo AUCHUILUIUHBI B Y4eOHOM IJIaHe: AUCIUIUIMHA BKIIIOUEHA B BApUATUB-
HYIO0 4acTh yuyeOHoro rana 0joka bl kak AuciurimHa mo BeIOOPY CTYIEHTOB IO
HarnpasiaeHuto moarotopku 35.03.01 «JlecHoe nemo».

TpebGoBanusi K pe3yabTaTaM OCBOEHHS TMCHHUIIMHBI: B PE3YyIbTaTe OCBOE-
HUS AUCIUIUTMHBI popMUpyroTCs caeayromue komnerenunn: YK-1.2, TTK,-1.2.

Kpartkoe conep:xkanue AUCHMIUVIMHBI: YueOHas AucHUIUIMHA «buoxumus
JPEBECHBIX PACTEHUI» BKIIIOYAET MATh pa3zienoB: «CTpoeHue, CBOMCTBAa U OUOIOTH-
Yyeckue (PYHKITMU OCHOBHBIX OPTaHMYECKUX BEIIECTB pacTeHMit», «bumoxummueckas
sHepreTuka u depMeHTh», «OOMEH YIJIEBOMIOB, JHUMHUIOB M a30THCTHIX BEIIECTBY,
«BemiecTBa BTOPUYHOTO MPOUCXOXKACHUSD U «OCOOCHHOCTH OOMEHa BEILECTB JIpe-
BECHBIX pacTCHUI». B mepBoM u 4eTBEPTOM pasjeliax pacCMaTPUBAIOTCS CTPOCHHE,
CBOMCTBa W Omosiornueckre (yHKIIUU OPraHUYECKHX BEIIECTB PACTEHUW U UX CO-
Jiep’)KaHue B PACTUTEIbHON MPOIYKIIMK, BO BTOPOM U TPETHEM pasliesiaX M3JI0KECHbI
TEOPETUUYECKHE OCHOBBI XHMHUYECKUX U OHOIHEPTreTHUECKHX IPOLIECCOB, MPOUCXO-
JSIIMX B PACTEHHUSAX B MPOIECCE UX KU3HEACATEIHLHOCTH U TP (OPMUPOBAHUU pac-
TUTENBHON NpoAyKIMKU. MaTepuai MsaToro pasjesina UMeeT TEOPETHIECKYIO U MPaKTH-
KO-OPHUEHTHPOBAHHYIO HAMPABICHHOCTh. B HEM mpencTaBIeHbl 0COOEHHOCTH 0OMEHa
BEIIECTB U XMMHYECKOTO COCTaBa JPEBECHBIX pacTeHWil. B memom mocne m3ydeHus
JTUCIUTIIMHBI BBITYCKHUKH OyAyT TMOJATOTOBJIEHBI NMPUMEHSATH 3HAHWS, YMEHUS U
HABBIKH TI0 OMOXWMHU PACTCHHH JJIT 00OCHOBAHHUS COBPEMEHHBIX TEXHOJIOTHHA BHI-
palllMBaHKs JPEBECHBIX PACTEHUM M OLIEHKU KayecTBa APEBECHOM PACTUTEIBHOU
MPOIYKIIUU, €€ MPUTOTHOCTH JUIsl XO3IWCTBEHHOTO MCIIOJIb30BAHUS U COOTBETCTBY-
[o1el TepepadoTKU.

O6masi Tpy10eMKoCcTh AucuumiInnbl: 108 yacos (3 3aueTHbIX 1. ).

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4€T.

1. Illesin ocBO€HUS AUCHUILJINHbI

[lenbto OCBOEHHUSI AUCHUILIMHBI «BHOXUMHUS APEBECHBIX PACTCHUN» SIBIISIETCS
OCBOCHHME CTYJEHTAMU TEOPETUYECKUX M MPAKTUUYECKUX 3HAHUN U TPUOOpETeHHE
YMEHUN M HABBIKOB B 00JIACTU XMMHYECKOTO COCTaBa JIPEBECHBIX PACTEHUM U Ipe-
BpaleHUs BEIIECTB U SHEPTUU B PACTUTEIbHBIX OpraHn3Max, 00ecrneyeHus: KauecTBa
JPEBECHOM PacTUTENIbHON MPOAYKIMH il HOPMUPOBAHUS TPOPECCHOHATBHBIX KOM-
NeTeHUUA npu OOOCHOBAHUM TEXHOJIOTHI BbIpalllMBaHUSl JIPEBECHBIX PACTEHUH,
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OIIEHKE KaueCTBa JIPEBECHOM PacCTUTEILHON MPOAYKIIUU, €€ IPUTOTHOCTH IS XO35H-
CTBEHHOTO UCIIOJIb30BaHUS U COOTBETCTBYIOIIEH ITepepadOTKHU.

2. MecTo IMCHUIJIMHBI B Y4eOHOM Mpolecce

HuctumirHa «buoXuMusi JpeBECHBIX PACTEHUN» BKIIIOYEHA B Y4EOHBIN IJIaH
KaK JIMCUUIUIMHA 1O BIOOPY CTYJIEHTOB B BApUATUBHYIO YacTh Ojoka b1 u peanu3y-
ercs B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC BO, OIIOIT u YyebHoro miaaHa 1o
Hanpasnenuto 35.03.01 Jlecnoe nerno.

[IpeamecTByomuMu KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs
IUCLUIUIMHA «bHOXUMHUS APEBECHBIX PACTEHUN», ABILIOTCS «HeopraHnueckas Xu-
mus», «Oprannyeckas xumus», «borannka ¢ ocHoBaMu reo00TaHUKNY, «Duznono-
IUsl IPEBECHBIX pacTeHUi», «JlecoBenenue», «JlecoBoacTBo», «Cenmekuus apeBec-
HBIX PACTCHUIN».

JucuunnrHa «bnoxumMus ApeBECHBIX PACTEHUN» SBISIETCS OCHOBOIOJIAraro-
el I8 U3y4eHUs CIEAYIOIMX AUCHUIUIMH: «MHUKpOOHOIOTHS JIECHBIX CHUCTEMD,
«Cucrema ynoOpeHHil B JIECHOM XO03gMCTBe», «JIecHOe TOBapOBE/IEHHE C OCHOBAMU
JIPEBECUHOBEICHUS.

Oco0EHHOCThIO JTUCHUIUIMHBI SBIsETCS (OPMUPOBAHUE Y CTYJEHTOB COBpE-
MEHHBIX MPEACTABICHUNA O XUMUYECKOM COCTaBE JPEBECHBIX PACTCHUHN W MPEBpAIlle-
HUSIX BEILIECTB U SHEPIUU B PACTUTEIHLHOM OpPraHU3MeE, a TaKKe OMOXMMHUYECKUX OC-
HOBaxX Ka4yecTBa APEBECHOM PACTUTEIIBHOU MPOIYKIMHU, MOATOTOBKA UX K IPUMEHE-
HUIO CBEJECHUU O OMOXMMHUYECKUX MpOIleccaX U XMMUUYECKOM COCTaBe JPEBECHOM
MPOYKIIMU B MpodecCHuoHaNbHON NeaTeabHocTH. KpoMe Toro, maHHas AUCIUILUIMHA
sBsieTcsl 0a30BOM ISl BCEX YUEOHBIX JUCHIUIUIAH, UCTIOIB3YIOIMIMX CBEJIEHUS O XU-
MHUYECKOM COCTAaBE M OMOXMMHUYECKUX MPOIECCaX PACTUTEIbHBIX OPraHU3MOB.

Pabouas nporpammMa TUCIUIIINHBI « BHOXUMHS IPEBECHBIX PACTCHHI JJISI UH-
BaJIUJIOB U JIUI[ C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMHU 3]I0POBbs pa3padaThIBAETCsl UH-
JTUBHUAYAIIbHO C YYETOM OCOOEHHOCTEN NMCUXO(U3NYECKOTO Pa3BUTHUSI, UHIUBUIYaIIb-
HBIX BO3MOXKHOCTEN U COCTOSIHUSI 3JI0POBBSI TAKMX 00yYAIOIITUXCHI.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO TUCUHUILINHE, COOTHECEH-
HBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMM OCBOEHHSI 00Pa30BaTEIbHOI MPOrPaMMBbI

N3yuenne naHHOM y4eOHOUM IUCUMIUIMHBI HANpaBieHO HAa (GOPMUPOBAHHUE Y
00yYaroIMXCsi KOMIETSHIUM, TPeACTaBICHHbBIX B Ta0buIe 1.

4. CTpyKTypa U coiep:KaHue TUCUUIIINHbI
4.1 PacnipenesieHue TPyI0€MKOCTH IUCHMILUIMHBI 10 BHAAM padoT
1o ceMecTpam

OOmas TpyaoéMKOCTh JUCIUIUIMHBI cocTaBiser 3 3ad. ea. (108 wacom), mx
pacripeieieHue 1Mo BUIaM paboT CeMECTpaM MPEICTaBICHO B TadIuUIIe 2.



TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS Y4eOHOH TUCIUNIMHBI

Tabmura 1

No Nupexc ConeprxaHue ) e B pe3ynbraTe u3ydeHus yueOHON TUCHUILIMHBI 00YYaIOInecs JOJKHBI:
/11 KRS | R (0 68 2 KOMIIETEHIIUI 3HaTh YMETH BIIAJICTh
TEHIIUN CTH)
1. |YVK-1 |Cnocoben ocymectBisaTh|YK-1.2. Haxo-|coBpeMeHHbIE CBEJCHUS O|IPOTHO3UPOBATH TePMUHAMU U TIO-
MOUCK, KPUTHUUECKUI aHa-|AUT U KPUTH-|(epMEeHTax U MeTojax Ouo-|Xoll OMOXHUMHUYEC-|HATHSIMHU OMOXUMHU
I3 U CcUHTe3 WHGPOpPMa-|4eCKHM aHaJu-|XUMHUHU, OCOOCHHOCTSAX (yH-|KHUX TIPOIIECCOB B|MPU OIICHKE XHUMHU-
MU, TPUMEHSATH CUCTEM-|3UPYET WH- | KITMOHUPOBaHUS  (DEPMEHT-|pacCTUTETLHOM Op-|9€CKOTO  COCTaBa
HBIM TOXO /I perieHus | hopMaIuio, HBIX CHCTEM B KIIETKax Op-|TaHU3ME B COOTBET-|JIPEBECHON pacTu-
MOCTABJICHHBIX 33]1a4 HEOOXOJMMYIO |[TAaHU3MOB; TPHUHIIUIIBI OCY-|CTBHHM C NPUHIUIIA- | TEILHON  TPOIYK-
JUISL  PEIICHUS | EeCTBICHUS OMOIHEPTeTH-| MU OMOXMMHUYECKOH |ITuU, €€ MPUTOIHO-
ITOCTABJIEHHOW |YECKUX NPEBPALICHUNA B OP-|3HEPIETUKU M B 3a-|CTH U1 XO35M-
3a7a4u raHu3Max M y4acTHUE€ B ITUX|BUCHUMOCTH OT|CTBEHHOT'O HKCHOJIb-
MPOLECCAaX  MAaKpOdIpruye-|yciaoOBUM  OKpy»Ka-|30BaHUSI U COOTBET-
CKMX COCIUHEHUHN; OUOXU-|IoIIei Cpelibl; | CTBYIOILIEN mepepa-
MUYECKHE MPOLECChl CUHTE-|000CHOBBIBATh M3-|00TKH, a TAKXKE MPHU
3a, MpPEBpALIEHUN W pacnaja|MEHEHUs] XHUMHYe-|O00OCHOBAaHUM TeX-
OpPraHUYECKUX BEIIECTB B|CKOTO COCTaBa pac-|HOJOTHUWA BbIpAIIU-
PAaCTUTEIIBHOM  OPraHU3ME; | TATEIBHOM MPOAYK-|BaHUS  JIPEBECHBIX
MPUYUHBI U TapamMeTphbl W3-|IIUU B 3aBUCHUMOCTH | pACTCHUI
MEHEHUSI XUMHYECKOTO CO-|OT Te-HOTHMIa pac-
CTaBa pPACTUTEJIBHOW IIpO-|TEHUWM U YCIOBUU
OYyKIUH B 3aBUCHUMOCTH OT|OKpYXaro-1Ieil cpe-
T€HOTUIIA U YCJIOBUW OKpY-|Ibl
YKAKOUIEH Cpeibl
2. |ITKoc-1 |Cnocoben Bnanetrb meto-|[1Koc-1.2. 3Ha-|cocTaB, cTpoeHHe, CBOMCTBA|PUMEHSITh 3HAHUS |HABbIKAMU  aHAJIU-
JlaMH TaKCaluu JIECOB IS | €T OCHOBBI|M OHoOJIOTUYECKHE (YHKIUU |0 OMOXUMHH pac-| TUYECKOM  paboThI
BBISIBJICHUS, y4yeTa  W|IPOEKTHPOBA- |yIJI€BOJAOB, JUIMUIOB, AMH-|TEHUW NPHU OOOCHO-|II0  OMPEAENICHUIO
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OIICHKH KOJMYECTBEHHBIX
U KaueCTBEHHBIX XapaKTe-
PHUCTHUK JIECHBIX PECYPCOB,
BBINIOJIHEHUS paboT 1o
rOCyJapCTBEHHOM WHBEH-
Tapu3alMyd JIECOB; Blla-
IETh OCOOEHHOCTAMH 3a-
KpPEIUICHHS] Ha MECTHOCTH
MECTOIOJIOKEHUST TPAHUIL
JIECHUYECTB, JIECOMApKOB,
AKCIUTyaTallMOHHBIX  Jie-
COB, 3aIlUTHBIX JIECOB U
PE3EepBHBIX JIECOB, a TaK-
)Ke  0co00  3alUTHBIX
YY4aCTKOB JIECOB, JIECHBIX
Y4aCTKOB; 3HATh OCHOBBI
MPO-CKTUPOBAHUS JIECHU-
YEeCTB, JIECOIMApPKOB, Jiec-
HBIX YYaCTKOB, JI€COXO-
3IUCTBEHHBIX MEPONpPUSs-
THA B DKCIUIyaTallMOH-
HbIX, 3allIUTHBIX, PE3EPB-
HBIX JIecax, a Takke 0co0o
3aIIUTHBIX YYaCTKOB Jie-
COB, pa3pabOTKH JOKY-
MEHTOB JIECHOTO IUIAHU-
poBaHus

HUSA
YEeCTB,
COIIapKOB,

JIECHBIX Yy4YacT-
KOB, JIECOXO-
3 CTBEHHBIX
MEpOIIPUATHN
B  OJKCIUTyaTa-
IIMOHHBIX, 3a-
IIMTHBIX, pe-
3€pBHBIX  Jie-
cax, a TaKXke
0co00 3aIuT-
HBIX  JIECHBIX
ydacTKax

JICCHU-
Je-

HOKHCIIOT, HYKJICOTUIOB,
0€JIKOB, HYKJIEHMHOBBIX KHC-
JIOT, BUTAMUHOB, OpraHHUYe-
CKMX KHCJIOT, aJKaJOUAOB H
IJIMKO3UJI0B, (DEHOJIBHBIX H
TEPIEHOUIHBIX COEIUHEHUM,
3(UPHBIX Macel, a TAKXe UX
COEP)KaHUE B JPEBECHOU
PACTUTEIIBHOW  NIPOIYKIIUH;
0COOCHHOCTH OHOXHMHUYEC-
KUX MpPOLECCOB M XHUMHUYE-
CKOT'0 COCTaBa y Pa3jIMYHbIX
BUJIOB JIECHBIX U JIEKOPATHUB-
HBIX PACTCHUH

BAHUU TEXHOJIOTUU
BBIpAILUBAHUS JIpe-
BECHBIX PAaCTCHUH U
OLICHKE  KaudecTBa
JIPEBECHOM  pacTu-
TEJIbHOM  IPOIYK-
UMM U €€ TPUroJ-
HOCTH ISl XO3si-
CTBEHHOI'O0 MCIOJIb-
30BaHUSI U COOTBET-
CTBYIOILIIEH TIepepa-
O00TKH

OMOXUMHUYECKHUX
MOKa3aTeylen  Mpu
OLIEHKE XWMHYECKO-
ro COCTaBa U Kayec-
TBa JPEBECHOU pac-
TUTEJIBHOW TPOIYK-
LU, €€ NPUTOLHO-
CTU UId  XO35H-
CTBEHHOI'0 HCIIOJIb-
30BaHUSI U COOTBET-
CTBYIOILIIEH TIepepa-
00TKH, a TaKxe npu
000CHOBaHUU TEX-
HOJIOTHWA  BBIpAIlU-
BAHUS  JPEBECHBIX
pacTeHuu




TaOmura 2

PacnpenesieHue Tpy10€MKOCTH JMCHMILIMHBI 10 BHAaM padoT Mo cemecTpam

TpynoémkocTn

BCEro 4ac./B TOM

Bup yuyeOHoi padoTbl yuciae npakTu- | 6 cemecTp
yeckasi MOAT0- yac.
TOBKa 4 yaca
OO01mast Tpy10€MKOCTb TUCIUILIMHBI 10 Y4€OHOMY IIJIaHY 108 108
1. KonTakTHas padora: 52,25 52,25
AyauTopHasi pabora 52,25 52,25
8 MOM yucine:
nexyuu (J1) 26 26
npaxmuyeckue 3ausmusi (113) 12 12
nabopamopvle pabomul (JIP) 14 14
KOHMAaKkmuas paboma Ha npomesxicymourom koumpoine (KPA) 0,25 0,25
2. CamocrositeabHas padora (CPC) 95,75 95,75
Camocmosmenvroe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nogmopeHrue 1eKyuoOHH020 Mamepuaia u ma-
. 37,75 37,75
mepuana y4eOHUKo8 u y4eOHblX NocooOull, NOO20Mo8Ka K 1aOo-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM)
Iloocomoska Kk KOHMPOALHLIM pabomam 9 9
Iloozomoska k 3auemy 9 9
Bun npomexyTOUYHOT0 KOHTPOJIS: 3auer
4.2 Coaepxanme TUCHHUILTAHBI
Taomuna 3
TemaTn4yeckuil NJIaH y4eOHOM AU CIUTIIHHBI
AynuTopHasi padora
JI 3 JIP IIKP
Bcero/B Tom | Bcero/ B Tom Bueaynu-
HanmenoBanue
o TETIOTE, TPTeTTITTT Bcero yucse yucse TOpHAas
NPaKTHYeCKa | MPaKTH4YecKa pa6ora
sl MOJITOTOBKA | sl MOATOTOBKA
2 yaca 2 yaca
BBenenue 2 0,5 0,5 - - 1
Pazgen 1. Crpoenue,
CBOIcTBa U OMoOIOTHMYEC-
K€ (PyHKIIMM OCHOBHBIX | 24 55 2,5 6 - 10
OpPraHUYECKUX BEIICCTB
pacTeHui
Pa3snen 2. buoxumuuec-
Kasi sHepretuka u ¢ep- | 18,75 4 2 2 - 10,75
MEHTEI
Paznen 3. Obmen yrie-
BOJIOB, JIMIIUJOB M a30- 38 12 4 4 - 18
TUCTBIX BEIICCTB
Pazgen 4. BemectBa
BTOPUYHOTO TPOUCXOXK- 13 2 1 2 - 8
TCHUS




AyauTopHasi pabora

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

Pazgen 5. OcobennocTtu
oOMeHa BeIIeCTB Jpe- 12 2 2 - - 8
BECHBIX PACTCHUU

KonrakTHass pabora Ha

npoMexxyrouHoMm  koH- | 0,25 - - - 0,25 -
Tpoie

Bcero 3a 6 cemecTp 108 26 12 14 0,25 55,75
HToro nmo nucuuiinue 108 26 12 14 0,25 55,75
Beenenne

[IpeameT u mMeToapl OMOXUMHUU. VICTIONB30BaHKE YEIIOBEKOM OMOXUMUYECKUX
MPOIIECCOB JJISI MOJTYYECHUS! MUIIU, KOPMOB JIJIsi KUBOTHBIX U MPOAYKTOB MPOMBIIII-
JEHHOH 1epepaboTku. OTKPBITHE ASHCTBHSA (DEPMEHTOB, TTOJIOKUBIIICE HAYaI0 pa3BU-
THUIO OMOXUMHUYECKON HayKu. OCHOBHBIC OTKPBITHS U IOCTHXKEHUS] OMOXUMHUKOB B 19-
BEKE, CO3/IaBIINE HEOOXOMMbIC MPEANOCHUIKH JJIsl BBIICICHUS OMOXUMUM U3 OOIIIe-
ro KOMILUIEKCA €CTECTBEHHBIX HayK. BakHeliue pe3yabTarbl OMOXMMHYECKUX HC-
cJe0BaHU B nepBoi mosioBuHe 20-ro Beka, MO3BOJIUBIINE CHOPMYIUPOBATH MOJIE-
KYJISIpHBIE KOHLEMIMU >KU3HEICSITEIbHOCTH PA3IUYHBIX OpPraHu3MoB. OTKPBITHS
OMOXUMHKOB, CBSI3aHHBIE C M3YYEHHUEM MOJICKYJISIPHBIX MEXaHU3MOB I€HETHUUYECKUX
nporeccoB, (POTOCUHTE3a, NbIXaHUs, OMOIHEpPreTUYecKux ImpoieccoB. OCHOBHBIE
HaIlpaBJICHUS Pa3BUTHS COBPEMEHHON OMOXHUMMH.

[IpumeHeHne NOCTHKEHHH OMOXMMHUHU B MPOMBIIIUICHHOCTH, MEIUIIMHE, CEllb-
CKOM U JIECHOM XO03siiicTBe. CBsI3b OMOXUMUM C JPYTUMH OHMOJOTHYECKUMHU U CEJIb-
CKOXO3SIICTBEHHBIMM HayKaMH. 3Haue€HHWE OMOXMMHUHU ISl U3yYCHHUS XUMHUYECKOTO
COCTaBa CEJIbCKOXO3SIMCTBEHHBIX M JPEBECHBIX PACTEHUM M MOJYYEHHS! BHICOKOKaye-
CTBEHHOM, 3KOJIOTUYECKH YUCTON PACTUTEIBHOM MPOAYKIIUU.

Pazgea 1. Crpoenue, cBoiicTBa U 0MOJI0THYECKHE (DYHKIIUM OCHOBHBIX OPIraHM-
YeCKHUX BellecTB pacTeHuil

Tema 1.1. YriieBoanl

OOmass xapakTepucTuka M Kiaccuukanus yriieBoaoB. Ponb yrieBoaoB B
KU3ZHEIEATEIbHOCTH OPraHU3MOB M (POPMUPOBAHMM KayecTBa PACTUTENILHOM MpO-
nykuuu. Knaccugukaiuss MOHOCaXapuI0B MO YKCIY YIJIEPOJHBIX aTOMOB M COCTaBY
(yHKUIHMOHAJIBHBIX TPYII, UX CBOMCTBA M (YHKUMHU B opraHuzme. OnTuyeckas H30-
Mepust MoHocaxapuaoB. O0pa3oBaHHE HUKIMYECKUX (OPM MOHOCAXapuaOB U OCO-
OCHHOCTH HalMCAaHUA UX LUKINYeCKUX Gopmyi. OCHOBHbBIE MPOU3BOJHBIE MOHOCA-
XapUJ0B U UX 3HAYECHHE JUUIS PACTEHUM, YEJIIOBEKA U KUBOTHBIX. AJIbJJOHOBBIE, albJa-
POBBIE M YPOHOBBIEC KUCIOTHI. CUPTHI U TIUKO3UIbI. DochopHOKUCIBIE YPUPHI, 1€3-
OKCH- U aMUHOMPOU3BOJHBIE MOHOCAXAPHUJIOB.



buoxumuyeckas xapakTepucTUKa OJMTocaxapuioB U nonucaxapuaon. Ctpoe-
HUE, CBOMCTBA M OumoJiornyeckue (DYHKIMU caxapo3bl, MaJIbTO3bI, IELIO0HNO3bI, [3-
JIeBYJIMHA, KpaxMalia, MOJIU(PPYKTO3UI0B, LEIUII0I03bl, TeMULIEIUTI0N03, TEKTUHOBBIX
BelECTB, Kameaeil u cimuzed. CocTaB Kpaxmala, FréMULEIUTI0N03, TEKTUHOBBIX Be-
IIECTB y pa3nu4HbIX pacteHuil. Coaep)kaHuE caxapoB U MOJIMCAXapUIOB B PaCTH-
TEJIbHOW MPOAYKIIMH (3€PHE 3TAKOBBIX U 3€pHOOOOOBBIX KYJIbTYp, CEMEHAX Macluy-
HBIX pacTeHHM, KIyOHSAX KapTodelss U KOPHEIIoax, OBOIaX, II0AaxX U SArojax, Be-
reTaTUBHON Macce KOPMOBBIX TPaB, MPOAYKLUU APEBECHBIX PACTEHUH ).

Tema 1.2. JInnuanl

OCHOBHBIE pa3HOBUAHOCTH JUNUAOB M UX 3HAYEHHUE JUIsl PACTEHUM, YKUBOTHBIX
u uenoBeka. CTpoeHne u QyHKIIUHM MPOCTHIX JMUIUIOB — KUpa U Bocka. x ocoben-
HOCTH IIO COCTaBY >KMPHBIX KHCIOT U cUPTOB. [IoHATHE O HE3aMEHUMBIX >KHPHBIX
KHCJIOTaxX. Yucia KUPOB M UX UCIOJIb30BAHUE JJI1 OLEHKH Ka4eCTBA PACTHTENbHBIX
macel. [Iporeccsl mporopkaHus U BbICBIXaHMs paCTUTENBHBIX kHpoB. Kinaccuduka-
1Sl PACTUTEJBHBIX MAacel B 3aBUCHMOCTH OT COCTaBa JKUPHBIX KHCJIOT U IO CIOCO0-
HOCTH K BBICBIXaHUIO.

CocraB, cTpoeHue U (PyHKIIMU OCHOBHBIX Tpynn gocdonunuaoB (pochaTuami-
ATaHOJIAMUHOB, (QochaTuanIXoIuHOB, (ochaTuauiacepuHoB, GochaTuauariniepu-
HOB, pocPaTUAMIMHOZUTOB) U TIMKOJMNKUIOB. BaxkHelne npeacTaBUTeNu CTepo-
UIHBIX JIMIIMAOB U UX poib B opraHuzMax. Colep:KaHue JUNUAOB B PACTUTEIbHOU
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 PaCTUTEIBHOr0 opranusma. [IporenHoreHHble aMuHO-
KUcHOoThI. [IoHsTHE 0 HE3aMEHUMBIX aMUHOKHCIIOTaX. buoxumuueckre OCHOBBI MPO-
MBIIUIEHHOTO IPOU3BOCTBA HE3aMEHUMbBIX aMUHOKHUCIIOT.

Crpoenue, cBoiicTBa U (PyHKIIMUA HYKICOTHUAOB. COCTaB BaKHEHIINX MypPUHO-
BbIX ¥ TUPUMHUIUHOBBIX PUOOHYKJICOTHUIOB U JIE€30KCUPUOOHYKIEOTUIOB. A30TUCTHIE
OCHOBaHMS U Hykieo3uabl. OOpazoBaHue U3 HYKJICOTUAOB (POCHOPHOKUCIBIX MPOU3-
BOJHBIX M KO(PEPMEHTHBIX TPYMNIHPOBOK. YUacTHE HYKJICOTHAOB B OOpa30BaHHUU
HYKJICMHOBBIX KHCJIOT.

[TonunenTuaHast TEOpUsE CTPOEHUS OENKOB. YYacTHe NENTUAOB U OEIKOB B 00-
MEHE BEIIeCTB OpraHu3MoB. [lepBuyHasi, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAsA
CTpyKTypa OenkoB U e€ Ouonorunueckoe 3HaueHue. OU3NKO-XUMUYECKUE CBOMCTBA
oenkoB. HatuBHas konpopMmanus u neHarypanus 6enkoB. OyHkiuu 6€IKOB B pacTh-
TenbHOM opranusme. CoBpeMeHHas Kiaccupukanus OelKoB. AMUHOKUCIOTHBIA CO-
cTaB OEJKOB M CHOCOOBI OLIEHKM UX OMONOrMYecKkod IeHHOCTH. IlyTu ymyumieHus
OMOJIOrMYECKON LIEHHOCTU pacTUTENbHBIX OenkoB. ComepikaHue U cocTaB OEIKOB B
3epHE 3JaKOBBIX U 3¢pHOOO0O0BBIX KYJBTYp, CEMEHAX MAaCIMUHBIX PACTEHUH, KITyOHIX
KapTodess U KOpHEIIoAax, BEreTaTUBHOM Macce KOPMOBBIX TpaB, OBOIIAX, IJI0JAAX U
AT0/1aX, TPEBECHON MPOTYKIIHH.

Tema 1.4. BuraMmuHbI

Ponp BUTAMHUHOB B 0OMEHE BCIICCTB OpPraHnu3MOB U HMX 3HAYCHHUC B IIUTAHHUU
YCJIIOBCKAa U KOPMIJICHHUH CEJIbCKOXO3SMCTBEHHBIX KUBOTHBIX. KﬂaCCI/I(I)I/IKaHI/I}I BUTa-
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MUHOB. brojiornueckass pojib BUTAMHUHOB — PETHHOJIA, KaJIblH(eposa, Tokodepoa,
bUUTOXMHOHA, THaMHHA, pruOodIaBUHA, MUPUIOKCHHA, KOOATaMiUHa, HUKOTHHOBOM,
MAaHTOTEHOBOM, (HOIMEeBOM, aCKOPOMHOBOW KHCJIOT, OMOTHHA, ITUTPUHA, S-METHII-
MeTHoHUHA. IloHsgTHe 00 aHTMBUTaMHHAX. MexaHW3M JEHCTBUS aHTUBUTAMUHOB.
CopeprkaHre BUTAaMUHOB B PaCTUTEIBLHBIX TPOAYKTaX. BO3MOXKHEIE TOTEpH BUTAMH-
HOB IIPH YOOpKE, XpaHCHHUH | Iepepad0TKe paCTUTEIBLHOM MPOTYKIIHH.

Pa3znen 2. buoxumudeckasi JHepreTuka u GepMeHThI
Tema 2.1. Buoxumunueckasi JHepPreTuKa

OcobenHoCTH (DYHKITMOHUPOBAHMSI OMOIHEPTETUYECKUX cUCTeM. [IpuHIHIIBI
pacuéra U3MEHEHHUS SHTAIBIIUU, DPHTPOIIUU M CBOOOIHON SHEPTHH B XOAC OMOXUMU-
YECKUX MpEeBpalleHUud. DK3eproHUYECKUE U IHAECPTOHUYECKUE PEAKIIMU U YCIOBUS
ux ocymiectBieHusa. ConpsuKEHHBIE PEaKIMU CUHTE3a BellecTB. Makpolapruyeckue
COCIMHEHMSI U UX POJIb B MpoIeccax 0OMeHa BEIIECTB OpraHu3MoB. OCHOBHBIE THUIIBI
MaKpOApTUYecKuXx coequHeHu. Pons AT® kak yHMBEpCaIbHOIO EPEHOCUUKA YHEP-
ruu B opranusmax. [lytu o6pazoBanust AT®. O0mue nyTy npeBpailieHus HEpruu B
PaCTUTEIIBHOM OpraHU3Me.

Tema 2.2. buoxumus pepmeHTOB

CrpoeHnue u oOume cBoiicTBa pepMeHTOB. MexaHu3M (hepMEHTATUBHOIO KaTa-
mu3a. [Ipupona cnenuduunoct neiictsus pepmenToB. OCHOBHBIE TUIIBI KODEPMEH-
ToB. Enununel aktuBHOCTH (hepmeHTOB. KiHeTnka pepMeHTaTUBHBIX PEaKIHil U 1O-
HATHE 0 KOHCTaHTe Muxasnuca. M3odepMenTs U ux 6uonoruueckas posb. Bnusnue
TEMIEPATYPbI, PEAKIUU CPEAbl U KOHIEHTPALMU CyOCTpaTa Ha akKTUBHOCTh (pepMeH-
TOB. AKTUBaTOpPbl U UHTHOUTOPHI (pepMeHTOB. JIokanuzaus pepMeHTaTUBHBIX pPeak-
uii, o0pa3oBaHue MyJIbTU(PEPMEHTHBIX KOMIUIEKCOB. (OCHOBBI COBPEMEHHOM KJilac-
cudpukauun GepmeHToB. [IpuHIUIBI perynsunn (pepMEeHTATUBHBIX peakiuil. Ao-
cTepuyeckue (pepMeHTHl U X PoJib B 0OMEHE BEIECTB OpraHu3MoB. Perymsmus neil-
CTBUSI MHAYIIMOETIBHBIX (hepMEHTOB. MexaHu3M ropmMoHanbHOM peryssiiuu. O6pa3o-
BaHHE 3UMOTEHOB.

Paznen 3. O0MeH yriieBo0B, JIMIIMA0B U a30THCTHIX BEIECTB
Tema 3.1. O0OMeH yr/1€B010B

CBeToBbIE peakUUu U KOJIMYECTBEHHBIM BBIXOJ OMOIHEPreTUUECKHX MPOAYK-
TOB (poTOCUHTE3A. [ [MrMeTHBIE KOMIIJIEKCHI U (JOTOCUCTEMBI, JIOKAIM30BaHHbBIE B XJIO-
porutactax (poToTpodHBIX OpraHU3MOB. MexaHu3Mbl (OTOXUMUUYECKHX PEAKINi U
nporecca poropochopunupoBanus. OCOOEHHOCTH ACCUMUIISIIIUU TUOKCUAA YTIepo-
na 'y Cs- u Cy-pactenuit. Peakiiuu nukna KanpBrHa v NEpBUYHBINA CUHTE3 YTIIE€BOJOB
B pacTeHuH. buoxuMmuueckue NpeBpalleHus, Jiekalye B OCHOBE (DOTOJBIXaHUS.
bruoxuMuueckuit MeXaHu3M JbIXaTeIbHBIX PEAKIUNA, OCHOBHBIE MPOTYKTHI TITUKOIN3a
u nukia Kpebca. Peakiuu oxuciautensHoro (GpochopuanpoBaHUs U UX 3HAYCHHUE B
sHepreTHke opranu3mos. [lenrozodocdarHblil UK U ero buonoruueckas poiib. [o-
HATUE O XEMOCUHTE3E.

CuHTe3 W TpeBpalieHuss MOHOCaxapua0B (TJIFOKO3bI, GPYKTO3bI, MAHHO3bI, Ta-
JaKTO3bI, pUOO03bI, KCUII03bI, apaOMHO3HI, SPUTPO3BI, TIUIEPUHOBOTO albACTHIA, TH-
OKcHareToHa). MexaHu3Mbl 00pa30BaHUsl OJIMTOCAXapuI0B U monucaxapuaoB. CuH-
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T€3 W pacmaji caxapo3bl, Kpaxmaina, HoJudpyKTO3U0B, LEJUTH0I03bl, TEMUIIEILTION03,
NEKTUHOBBIX BellecTB. Ponb Hykieo3unaudocharnpon3BoJHbIX MOHOCAXapUI0B B
OMOCHHTE3€ OJIUTO- U MoJIMcaxapuaoB. B3anMonpeBpalieHus: Kpaxmana U caxaposbl
B pacTeHusAX. epMeHTHI, KaTAIM3UPYIOIIUE CUHTE3 U PACIIa]l OJIUTO- U MOJMCaxapu-
JIOB, MX 3HaUY€HHUE B POPMUPOBAHUU KaueCTBA PACTUTEIbHON MPOIYKIIUH.

Tema 3.2. O0OMeH JUIIHI0B

Mexanu3mbl 00pa30BaHus TIUIIEPUHA, HACHIIIICHHBIX U HEHACHIIIEHHBIX KUP-
HbIX KuciioT. CHHTE3 1 pacnaa >KupoB, HocdOIUIHI0B, TIUKOJIUIIHIOB, CTEPOMTHBIX
munuaoB. OKUCIEHUE TIMIEPUHA M €ro HCIOJb30BaHUE JJIs CUHTE3a YTJIEBOJOB.
MexaHu3Mbl O-OKUCIIEHUS U [3-OKUCICHHS KUPHBIX KUCIOT. [ TMOKCUIATHBINA UK U
ero ouosoruueckasi poyib. O0pazoBaHue YIJIEBOJOB M3 MPOAYKTOB TIIMOKCHIATHOTO
ukiaa. Xapakrepuctuka GepMEeHTOB, KaTATU3UPYIOIIUX CUHTE3 U MpEeBpaIleHus Ju-
nu0B. OcoOeHHOCTH OMoAerpajallii KUPHBIX KUCIOT C Pa3BETBIEHHOM yIJIepo/I-
HOM IETIbI0 U UX DKOJIOTUYECKHUE TIOCIIEICTBUSA. DHEPTreTUKa OOMEHA JTUTTHIOB.

Tema 3.3. O0MeH a30THCTBIX BellleCTB

[Tytn 0O6pa3oBaHKs aMMHOKUCIOT B PAaCTUTENbHBIX KJIE€TKax. MexaHu3msl pe-
aKIIMM BOCCTAaHOBUTEIBHOIO AMHWHMPOBAHUSA U IIEPEAMUHUPOBaHMs. Xapakre-
PUCTHKA KaTaIU3UPYIOUIUX 3TH peakiuu ¢pepMeHToB. Pacnan u mpeBpalleHus aMu-
HOKHCJIOT B XOJI€ peaKlMil 1e3aMUHUPOBaHUs U JekapOokcunpoBanus. [Ipespare-
HUSI KETOKHUCIIOT U OKUCJIEHUE aMHHOB. ACCUMUJISILMS PACTEHUSIMU HUTPATHOI'O a30-
Ta U IPUYUHBl HAKOIUICHUS] HUTPATOB B PAaCTUTENBbHON mpoaykuuu. OcoOeHHOCTH
NEWCTBUSL HUTPATPEAYKTa3bl U HUTPUTPEAYKTa3bl. BO3MOKHBIE ITyTH CHUKEHUS KOH-
LEHTPALUX HUTPATOB B PACTUTENIBHBIX MPOAYKTAaX. BHOXMMHUUECKNE MEXAHU3MBI CBSI-
3bIBAHMS] M30BITOYHOTO aMMOHUUHOIO a30Ta. MexaHu3mbl 00Opa3oBaHUs AMHUIOB U
peaKuMyu OPHUTHMHOBOIO LHKJIA. DHOXMMHYECKME DPEAKIMU BKIKOYEHUS B CHUHTE3
AMUHOKHUCIIOT MOJIEKYJISIPHOTO a30Ta B MPOLIECCE a30TPUKCALIUU.

Crpoenne u o6uonornyeckas ponb JJHK. Hykneorunnsiit cocras JIHK u mpa-
Busna Yapradda. [IpoctpancrBennas crpykrypa mojuekyn JJHK u cnoco6 ux ymakos-
KM B XpoMocomax. [loHsiTue 0 reHeTnyeckom Kojae U KojgoHax. CBoiicTBa reHeTuye-
ckoro koja. buoxumumuecknii Mexanusm permmkanuu JJHK u Bo3HHKHOBEHUS TreHe-
TAYECKUX MyTauid. @epMeHThl, Katanusupyromue cuare3 JJHK.

OcHosuble Tunel PHK 1 ux 6uonornueckue ¢pyukiuu. HykineotuaHslil coctas
U CTpOEHHE MOJEKYJ pubocoMHOM, MaTpuuHoil u TpaHcnoptHoi PHK. OcHoBHbIE
sranbl cuHTe3a PHK. Ilpoueccunr u crmmaiicunr PHK-TpaHckpunToB. AKTHUBauus
AMUHOKHUCJIOT U MEXaHHW3M HuX cBs3bIBaHuA ¢ TpaHcnopTHeiMu PHK. Bsaumonen-
ctBue marpuynoir PHK ¢ pubocomamu n mHUIMANMS CUHTE3a MOJUIECNTHAOB. Me-
XaHU3M OOpa3oBaHMs MOJIMIENTHIOB. Ponp TepMuHHpyrommx KOAOHOB. CKOpOCTBH
cUHTe3a 0eNKOB M (PyHKIHOHUpPOBaHUE MOJUpUOOCOM. Perynsanms cuHTe3a OENKOB.
[Tpunnune! nepegaun renetnyeckoit nudopmanuu B xoae cunreza PHK u Genkos.

buoxnmudeckne peakuuy CUHTE3a IIyPUHOBBIX U NMUPUMHINHOBBIX HYKIICOTH-
10B U ux (hochaTtHbIX Mpou3BoHbIX. [IpeBpaliienne pubOHYKICOTHIOB B J€30KCUPH-
oonykneoTuabl. epMeHThI, KaTaIU3UPYIOIIUE pacnaj HYKJIEHHOBBIX KHUCIOT, HyK-
JaeoTus1oB U OenkoB. [IpomyKThl pacnaga MypUHOBBIX U TUPUMHUAMHOBBIX HYKJIEOTH-
JIOB U X BJIMSHHUE HA OPraHU3M YEJIOBEKA U KUBOTHBIX. OCHOBHBIE TPYIIIBI ITPOTEO-
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JUTUYECKUX (PEpMEHTOB U HMX 3HaY€HUE B (OPMUPOBAHUHU KAYECTBA PACTUTEIHHOU
npoaykiuu. CBsizb 0OMEHa a30TUCTHIX BEIIECTB ¢ 0OOMEHOM YTJIEBOJIOB U JIUIIUIOB.

Pa3znen 4. BemecTBa BTOPMYHOI0 MPOUCXO0KICHUSA
Tema 4.1. ®eHOJIbHbIE U TEPIEHOUIHbIE COEITNHEHUSA

OO61ast xapakTepuCTUKa BTOPUYHBIX METa00IUTOB pacTeHuil. MEeHObHbIE CO-
CAMHEHUS U UX (PYHKIMU B PACTUTEIHHOM OpraHu3Me. BakHeliue mpeacTaBuTeNn
OKCHOEH30MHBIX U OKCUKOPUYHBIX KHCIIOT M X 3HAYCHUE B (JOPMUPOBAHUH KaueCTBA
pacTuTeNbHOU TTPOayKInA. OCHOBHBIE TPYIIIHI ()IIABOHOUIHBIX COCTUHECHUA — KaTe-
XUHBI, JIGWKOAHTOIIMAHBI, AHTOIMAHBI, (DJTaBaHOHBI, ()IABOHBI U (hITABOHOJBI. 3HAYE-
HUE KaTeXWHOB B (popMUpOBaHWM BKyca W IBeTa 4asi. DIaBOHOMIHBIC TIMKO3HIBI,
obnagaronue P-BuTaMrUHHONW aKTUBHOCTHIO. COCTaB M CTPOCHHUE TaJUIOBBIX, 3JUIAro-
BBIX M KOHJIEHCUPOBAHHBIX (hOpM MyOUIbHBIX BemecTB. COCTaB v CTPOSHUE JTUTHHUHA
pasznu4HbIX Tpynn pacteHuid. ComepikaHue JIMTHUHA U TyOWIHHBIX BEIIECTB B PACTH-
TeIbHBIX MpoayKTax. CoCcTaB paCTUTENbHBIX METAHMHOB M BOZMOXHBIM MEXaHU3M UX
00pa3oBaHUsl.

Knaccudukanus teprneHOMAHBIX coenuHeHH. COCTaB W CBOWCTBA A(UPHBIX
Macesl, MX HCIIOJIb30BaHUE B TIPOM3BOJICTBE MHIIEBBIX U Map(IOMEPHBIX MPOAYKTOB.
Conepxanue >(pUpHBIX Macesl B IUIOJAX M OBollax. BaxkHeliiue mnpeacTaBUTEH
amM(paTHICCKUX W IUKIAYECKMX MOHOTEPIICHOB — MHPIICH, JIMHAIOOJ, TepaHUONI,
IIUTPOHEIION, O- U B-IIUTPaAIH, MEHTOJ U KapBOH, JJUMOHEH, O-TEPIIUHEOJ, MMHHEH,
kamdeH, 6opraeon, kampopa. CTpoeHue, CBONCTBA U OHOJOTHYECKUE (DYHKITUU Cce-
CKBUTEPIICHOB, TUTEPIICHOB, TPUTEPIICHOB, TETPATEPIICHOB U MTOJMTEPIICHOB.

Tema 4.2. AIKaJOUABLI U TJINKO3UIBI

CtpoeHHe, CBOWCTBA M KJIACCH(PHUKAIINS AIKAIOUI0B. 3HAUCHHE ATKAJIOHUIOB B
GbOopMHpPOBaHNN KadyeCcTBAa PACTUTEIBHOM MPOMYKIIMH. BHOXMMHUYECKas XapaKTepH-
CTHKAa aJKaJOWJIOB — MPOW3BOIHBIX MUPUINHA U TMTUPPOIHUINHA, XMHOJUHA U U30XH-
HOJIMHA, UHJ0JIa, ITypHHA, TPOIlaHa, apOMaTHYECKUX COCTMHCHHM.

Crtpoenue, CBOMCTBA U KiIacCU(pUKAIMS TIIMKO3UI0B. 3HAYCHUE TIIMKO3UIOB B
dbopMHpPOBaHUN KAaYECTBA PACTUTEIHHON MPOMYKIIMH, TIPOU3BOJICTBE MUIIEBBIX MPO-
JYKTOB U JIEKAPCTBEHHBIX CPECTB. bruoxmmuyeckas xapakTepucTiuka BakHenmumx O-
TJIMKO3UI0B — aMUTJQJIMHA, TIPYHA3WHA, BUIIMAHWHA, JIMTHAMApWHA, BaHWJIMHA, TIIIO-
KOHACTypIIMHA, apOyTHHA, CEPACYHBIX M (DJTABOHOMIHBIX TJIMKO3UIOB, CAlIOHHMHOB.
Ocobennoctu cTpoeHust S-rmuko3un0B U N-rimko3u0B. CocTaB U CTPOSHUE TITHKO-
ayKanou10B kKaptodesns. BausHue npupoaHO-KIMMAaTHYECKUX (PAaKTOPOB, OPOIICHHUS,
peXuMa MUTAHUS PACTCHUI Ha HAKOIUICHHE aJIKAJIOUOB U TJIIMKO3UIOB B PACTHTEIb-
HOM MPOIYKIIUU.

Pasznen S. OcobGeHHoCTH 00MEHA BelleCTB APEeBECHbIX PACTEHHH

Tema 5.1. OcoO0enHoCcTH (POTOCHHTE3A U ABIXAHUSA JUCTBEHHbIX U XBOMHBIX
NOPOJ APEeBEeCHBIX PACTEHUH

OC00EHHOCTH CTPOEHUS JIMCTHEB JIMCTBEHHBIX U XBOWHBIX JPEBECHBIX pacTe-
HUl, colep)kaHue y HUX XJjopoduia u Apyrux nurmeHtoB. [lormoimienue cosney-
HOU SHEPIMM JUCTBIMHU U JIPYTMMH OpraHaMy XBOMHBIX M JMCTBEHHBIX ITOPOJ Jepe-
BbeB. OcobenHocTH accuMuiisiuuu CO2 U MHTEHCUBHOCTD Y Pa3jMYHbIX JPEBECHBIX
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pacteHuil. 3aBUCUMOCTh (hOTOCHMHTE3a JIPEBECHBIX PACTEHUU OT OOECIEeUYEeHHOCTHU
CBETOBOM »Hepruei, KonueHtpauu COz, THIPOTEPMUYECKOTO PEXKUMA, PEKUMA TTH-
TaHus. DOTOCUHTE3 B PA3IMUHBIX YACTAX JIPEBECHBIX pacTeHU. DP(HEKTUBHOCTH HC-
MOJIb30BAHUSI COJIHEUHOM HSHEPrUU PA3TUYHBIMH TOPOJAMHU JIPEBECHBIX PACTEHUM.
Bnusitnue Ha POTOCHHTE3 APEBECHBIX pACTECHUMN 3arps3HEHUs BO3yXa U O0JIe3HEH.

NHTEHCUBHOCTD JIBIXaHMS PA3JUYHBIX OPraHOB JIMCTBEHHBIX M XBOMHBIX Jpe-
BECHBIX pacTeHUW. BiMsiHME HA HHTEHCUBHOCTD JIBIXaHUS APEBECHBIX PACTCHUU TH-
POTEPMHUYECKOTO PEKHUMA, KOHIICHTPALMHA KUCIOPOa, PEKMUMA IMTUTAHUS, CTPECCOBBIX
Bo3aecTBUM. [IpuMeHeHre OMOXMMHUYECKHUX TIOKa3aTeIei B TEXHOJIOTHSAX BBIpAIIU-
BAHUS JIPEBECHBIX KYJIBTYP.

Tema 5.2. XuMnuyecknili COCTaB [APeBECHbIX PACTEHUNl U OHMOXMMHYECKHE
MPOLECChI CHHTE3a ApeBeCUHbI

XUMHUUYECKUIN COCTAB BET€TATUBHBIX OPraHOB U APEBECUHBI JIUCTBEHHBIX U
XBOWHBIX JPEBECHBIX pacTeHUil. POPMUPOBAHME XMMHUYECKOIO COCTaBa JAPEBECHBIX
pacTeHUM B IPOLIECCE OHTOTEeHe3a. JIoKamu3alus CUHTE3a Pa3IMYHbIX XMMHUYECKHUX
BellecTs. HakoruieHue 3amacHbIX BEIIECTB U UX 3HAYCHUE B KU3HEIAEATEIBHOCTU
JIPEBECHBIX pAacTEeHUW. XUMHUUYECKUM COCTaB Pa3IMYHBIX OPTaHOB U TKAHEU IpeBec-
HbIX pacTeHuil. Cnenuduka cocraBa yriieBoJ0B, JIUIUIOB, A30TUCTHIX BELIECTB, (e-
HOJIBHBIX U TEPHEHOUIHBIX COCTUHEHHM, alKaJOU10B, TIIUKO3UI0B, 3(PUPHBIX Mace,
MUHEpaJIbHBIX BEIIECTB. XMMHUYECKHI COCTaB CMOJIbI IpeBECHBIX pacTeHuil. Conep-
YKaHHUE BAXKHEHIIUX XMMHUYECKUX BEILECTB B BEIC€TATUBHBIX OpPraHax M CEMEHax JApe-
BECHBIX pacTeHU. XMMHYECKUN COCTaB KCHIIEMHOTO U (PJIOSMHOTO COKa JIPEBECHBIX
pacTEHUN.

buoxumuueckue nporeccsl (pOpMUPOBaHUS ApPeBECUHBI. Pojib 3HIOT€HHBIX
(UTOPEryNATOPOB B aKTUBU3ALMHM CUHTE3a JPEBECUHBI. AKTUBATOPbl U UHTHOUTOPHI
CUHTE3a JIpeBECUHBI. BiMsiHue Ha CMHTE3 JPEBECUHBI BHEIIHUX (DAKTOPOB, BKIIIOUYAS
paznuuHble cTpecchl. [I[puMeHeHre SK30reHHbIX (PUTOPETYISATOPOB JIJISl AKTUBU3ALUU
CUHTE3a JpeBecuHbl. Vcrnonb30BaHne OMOXMMHUYECKHX MOKa3aTesel Ipu OLEHKe Ka-
YEeCTBA JPEBECHOW MPOAYKUNU U €€ MPUTOJHOCTH JJISI XO3SMCTBEHHOTO MCIOJIb30Ba-
HUS U XUMHUYECKON nepepaboTku. buoxmuMuueckre nmoaxosl B CO3/1aHUHA HOBBIX Ie-
HOTHUIIOB JPEBECHBIX PACTEHUN.

4.3 Jlekuuu/nadbopaTopHbie/IpaKTHYECKHE 3AHATHSA

Tao0muna 4
Conep:kanue JeKuuii/1a00paTOPHOTro NPAKTUKYMA/MPAKTHYECCKUX 3aAHATHI U
KOHTPOJIbHbIE MEPONPUATHSA

DopMuUpy- Kou-Bo
Ne Ne u Ha3BaHMe JIEKIUii/ eMble Bup 4acoB/M3 HUX
. /;1 Ne pasnena J1a00paTOPHBIX/ ) KOMIIEe- KOHTPOJILHOI'0 NpaKkTHie-
NPAKTHYECKHX 3aHSTHI TeHIUH MEpPONPHUSATHSI | CKasl MOAro-
TOBKa 4 yaca
BBenenue
1 Pa3znen 1. Ctpoenue, cBoiictBa u O6uosiorn- | YK-1.2 TecTupoBa- 15
" | yueckne (pyHkuuu ocHOBHbIX opranumyeckux | [IKoc-1.2 Hue, 13 Neq4
BellleCTB pacTeHuil
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n/n

Ne paznena

Ne u Ha3BaHMe JIEKIUii/
J1a00paTOPHBIX/
NPAKTHYEeCKUX 3aHATHI

®opmupy-
eMble
KOMIIe-
TeHIHH

Bun
KOHTPOJILHOT0
MepOoNnpUuATHS

Koia-Bo
YacoB/M3 HUX
npaKTHye-
CcKasl MOAro-
TOBKAa 4 yaca

Tema 1.1.
Yruesoanl

Jlexuus  Nel.  Bsenenue.
Crtpo-eHue, cBOWMCTBAa M OMO-
Joruyeckue (yHKIUU yTIie-
BOJIOB

[Ipaktnueckoe 3anstue Nel.
[Ipenmer, meToabl W 3amadu
o6uoxumuu. CTpoeHue , CBOM-
CTBA U Ounosoruyeckue
(GYyHKLINU YTTIEBOJIOB

JlaGopatopnast pabota Nel.
Omnpenenenne caxapoB (de-
HOJILHBIM METOJIOM

VYK-1.2
[1IKoc-1.2

KonTponbnas
pabora

3ammra

Tema 1.2. JIu-
ITHIBI

Jlekumss  No2.  Ctpoenue,
CBOH-CTBAa U OHMOJIOTHYECKHUE
(GYHKIIUY JTUTTUTIOB

[IpakTnueckoe 3ansTue Ne2.
Crpoenue, cBoiicTBa M OHO-
JoTH4ecKre (QYHKIHUH JIUIHU-
JI0B

VYK-1.2
[1IKoc-1.2

KoHnTponbHas
paborta

0,5

Tema 1.3.
AMMHOKHC-
JIOTHI, HYKJI€O-
TUIBI U OEJIKU

Jlexkumsas Ne2-3. Crpoenue,
CBOMCTBA M OHOJIOTMYECCKHUE
(GYHKINN aMUHOKHUCIIOT, HYK-
JIEOTUIOB U OEJIKOB

[Ipaktuueckoe 3ansTue Ne3.
Crtpoenue, cBoicTBa M OHO-
Joruyeckue (YHKIMH aMH-
HOKHCJIOT, HYKJIICOTHIOB U
0eIIKOB

JlaGopaTopHast pabGota Ne2.
Omnpenenenue OeaKoB Omype-
TOBBIM

VK-1.2
I[1IKoc-1.2

KoHnTponbHas
paborta

3ammra

Tema 1.4. Bu-
TaMHUHBI

Jlexng Ne3. buoxumuueckas
XapaKTePUCTHKA BUTAMUHOB

[IpakTnueckoe 3anstue Ne4.
buoxumuyeckas xapakTtepu-
CTHKa BUTAMUHOB

JlaGopatopnast pabGota Ne3.
Omnpenenenue acKopOUHOBOM
KHACIOTHl B  PAaCTUTEIHHOU
NPOIYKIUHU

VK-1.2
I1Koc-1.2

KoHnTponbHas
paborta

0,5

3ammra

Pazgen 2. buoxumuueckasi 3HepreTuka W

(epmeHTHI

YK-1.2
IIKoc-1.2

TecTupona-
Hue, [13 Ne6

Tema 2.1.
buoxummuec-
Kasi DHepreTu-

Ka

Jlexkimng Ned. Buoxumudueckasi
SHEPreTHKa

IIpaktueckoe 3ansiTue NeS.
buoxummueckas s3HepreTuka

VK-1.2
I1Koc-1.2

KoHnTponbHas
paborta

Tema 2.2.
buoxumuns

Jlextms NeS. buoxumust dep-
MEHTOB

VYK-1.2
[1IKoc-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
depmentoB | [lpaktrueckoe 3aHsaTHE Neb. Kontposnbnas 1
buoxumus gpepmeHTOB paborta
JlaGopatopHast paborta NeS.
Onpenenenne aKTUBHOCTU 3amura 2
KaTasa3bl
Paznen 3. OOmeH yrJjeBoaoB, JunuaoB u | YK-1.2 TecTupoBa- 20
a30THCTHIX BENIECTB IKoc-1.2 | nue, I13 Ne9
Jlexmms Ne6, 7, 8. OO6meH yr- i 5
JICBOJIOB
Tema 3.1. IIpaktueckoe 3ansitue Ne7. VK-1.2 KoHnTponbHas 2
OO6meHn yrae- | OOMEH yTiIeBOJIOB ' paborta
[MKoc-1.2
BOJIOB JlaGopatopHasi paborta Ne6.
Onpenenenne aKTUBHOCTU 3amura 2
amuIas
Jlexmus Ne8—9. O0MeH nunu- i 3
3. | Tema3.2. O6- | noB YK-1.2
MmeH munuaoB | [Ipaktuueckoe 3anstre Ne8. | I1Koc-1.2 | KonrtponbHas 1
OOMeH TMIUI0B pabora
Jexkmua NelO, 11. OOmeH i 4
A30THCTHIX BEIIECTB YK-1.2
Tena 3.3 [TpakTaeckoe 3ansatue Ne9. | [1Koc-1.2 | KontponbHas 1
- OOMeH a30TUCTHIX BEIIECTB pabora
OOmeH azoTu-
JlaGopaTopnast pabGota Ne7.
CTBIX BEILIECTB
Onpenenenne koHueHtpauuu | YK-1.2
3amura 2
aMUHOKHCJIOT B TKaHsax pac- | [1Koc-1.2
TCHUU
4. | Paznen 4. BemecrBa BTOpu4YHOro mnpouc- | YK-1.2 Tecruposa- 5
X0KICHNA IIKoc-1.2 | mme, I13 Nell
Jlexuust Nel2. deHosnbHBIE U i 1
TEPIEHOUHbIE COSTMHEHUS
Tema 4.1.
[IpakTnueckoe 3anarue NelO.

DeHOIbHbBIE U KonTponbnas
TepreHOM- ®eHonbHBIE U TeprieHouaHble | YK-1.2 pabota 0,5
HbIE COeTHe- COEINHEHUSI T1Koc-1.2

st Jlaboparopuas pabora Nel2.
Onpenenenne  aKTUBHOCTH 3amura 2
NEepOKCHIa3
Jlexiust Nel2. Ankamouasl U
Tema 4,2. - 1
Astkanome i | HKO3HIET YK-1.2
A [Mpaktuueckoe 3austre Nell. | TIKoc-1.2 | KoutposbHas
TJIMKO3HIbI 0,5
AJIKaI0uIbl U TITUKO3U/IbI pabora
Pazgen 5. OcoOennoctu o6mena BemecTB | YK-1.2 TecTuposa- 4
JApeBeCHbIX PACTEeHUI IIKoc-1.2 | nme, I13 Nel3
Tema 5.1. Jlexkumsa Nel3. OcobeHHOCTH
5 Ocobennoctu | poTOCHHTE3a W JBIXaHUS i 1
" | doTocuHTE3a M | IMCTBEHHBIX M XBOMHBIX Mmo- | YK-1.2
JbIXaHUs PO APEBECHBIX PACTEHUI [MKoc-1.2

nuctBeHHBbIX U | [IpakTuueckoe 3ansitue Nel2. KoHntponbHas 1

XBOMHBIX 10- | OcobeHHOCTH (POTOCHHTE3A U pabora
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®opmupy- Koa-Bo
Ne Ne u Ha3BaHMe JIEKIUii/ eMble Bup 4acoB/M3 HUX
11 /;1 Ne paznena J1a00paTOpPHBIX/ 5 KoMIIe- KOHTPOJILHOTO | TpaKTHYe-
NPAKTUYECCKUX 3aHATHH TCHIINH MEpPONpPUATHUSA CKasf 1moaro-
TOBKa 4 yaca
poa IpeBec- | IbIXaHWS  JIMCTBEHHBIX U
HBIX PACTEHUM | XBOMHBIX MOPOJ JPEBECHBIX
pacTeHui
Tema 5.2. Jlekumsa Nel3. Xumuueckuit
XUMHYECKUN | COCTaB JIPEBECHBIX PACTCHUU i 1
CoCTaB ipe- | U OMOXMMHUYECKHE IPOLECCHI
BECHBIX pacTe- | CUHTE3a JPEBECUHBI VK-1.2
Hult u Ouoxu- | [Ipaktuyeckoe 3ansTre Nel3. MKoc-1.2
MHUYECKHUE XUMUYECKUN COCTaB JIpeBecC- '
. KoHnTponbHas
MIPOLIECCHI HBIX PacTCHUN M OMOXHMHYE- paBora 1
CUHTE3a JIpe- | CKHME MPOLECChl CUHTE3a Jipe-
BECHHBI BECHHBI
Tabmuia 5
Hepeqenb BOIIPOCOB /IJIfl CAMOCTOATEC/ILHOI'0 U3YYCHUA TUCHHUIIIIMHBI
Dopmupy-
Ne | Ne paznena IIepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIs eMBIE KOM-
n/n U TeMBbI CaAMOCTOSITEJILHOT0 U3YYCHUS
neTeHIuN
Brenenue. Ilpeamer, MeToabl M HCTOPHS Pa3BUTHS OMOXHMHH. YK-1.2
Paszgea 1. Crpoenne, cBoiicTBa 1 OnoJiornyeckue GyHKIUN OCHOBHbIX OPTraHU- YK-1.2
YeCKHUX BelIeCTB PacTeHH i IKoc-1.2
1 Tema 1.1 MoHocaxapu/ibl, OJIMrocaxapuabl U MOJUCAXAPUJIBI
Kupsl, pochoaunuipl, NUKOIUIHUIBL, CTEPOUTHBIE JIUITHIBL,
2 Tema 1.2
BOCKU VK-1.2
3. Tema 1.3 AMMHOKUCIIOTHI, HYKJICOTHIbI U OCITKH ITKoc-1.2
4 Tema 1.4 ’KupopactBopruMble U BOAOPACTBOPUMbIE BUTAMUHBI, AaHTUBH-
TaMHHBI
Pa3nen 2. Buoxumuyeckasi JHepreTuka u pepMeHThI VAL
I1Koc-1.2
5. | Tema 2.1 buoxuMuueckas S3HepreTuka YK-1.2
6. | Tema2.2 buoxumust pepmeHTOB [TKoc-1.2
YK-1.2
Pa3znen 3. OOMeH yriieBoioB, JUNUA0B U A30THCTHIX BELIECTB
I1Koc-1.2
7| Tema 3.1 buoxumus gorocunresa u apixanus. BaumonpespaiieHus
MOHOCaXapuJ0B, CHHTE3 U pacnajl OJIMIo- U MOoJUcaxapuioB
8 | Tema 3.2 CuHTe3 U pacnaj KUpoB U Apyrux aunuaoB. [IpeBpaienuenu- YK-1.2
MIUJI0B B YTJIE€BObI T1Koc-1.2
9 | Tema33 O6men amuHOKHCITOT. HykiienHoBbie kucimoTel. CHHTES U pac-
aJ] HyKJICOTHUIOB, HYKJICHHOBBIX KHCIIOT U OCIIKOB
Pa3znen 4. BenmecTBa BTOPUYHOIO NIPOUCXOKIEHUS MISEL
IKoc-1.2
[IpocTeie u nonuMepHbIe peHoTbHBIE coeuHeHus. CTpoeHue U
10. | Tema 4.1 ¢ynkuuu TepneroB. CoctaB 3()UPHBIX Maces U UX COJEpKaHUE VK-1.2
B PACTUTENBHON NPOAYKIIUHU MKoc-1.2
11 | Tena 4.2 buoxuMuueckas XxapakTepucTUKa pa3IMUHbIX TPYII aJKaJIOU-
JIOB Y TJIMKO3UJIOB
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dopmupy-
Ne | Ne paspena Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIA eMbII) o K(I: 13;
n/n M TEMbI CaMOCTOSITEJILHOTO U3Y4YeHUS
NeTeHI N
. YK-1.2
Pa3znen 5. OcoOenHOCcTH 00MEHa BelIeCTB APeBEeCHbIX PACTEHH I
IMKoc-1.2
12 | Tema 5.1 OcobenHoctr (HOTOCHHTE3A U IBIXaHUS JIUCTBEHHBIX U XBOK-
' ' HBIX ITOPOJI APEBECHBIX PACTEHUI YK-1.2
13. | Tema 5.2 XHUMHYECKUI COCTaB APEBECHBIX pacTeHUil. buocunres 3amac- [TKoc-1.2
' ) HBIX BEILIECTB U JPEBECUHBI

5. O0pa3oBaTe/ibHbI€ TEXHOJOTHH

Ta0mura 6

HpnMeHeHne AKTUBHBIX U HHTCPAKTUBHBIX 06p33OBaTeJILHLIX TEXHOJIOT Ui

e HaumeHoBaHMe HCIOIb3YyEMbIX aK-
11/-11 Tema u popma 3ansaTHs THBHBIX U HHTEPAKTUBHBIX 00pa3o-
BaTeJbHBIX TEXHOJIOTHii
ABTOpCKas JEKIHS HA OCHOBE COBpE-
1 | buoxumus hpepMeHTOB JI p H SOBp
MEHHBIX HAyYHBIX TOCTHXKEHUHN
ABTOpCKas JEKIHS HA OCHOBE COBpE-
2 | OOGMeH aMHUHOKHCIIOT JI p H SOBp
MEHHBIX HAyYHBIX TOCTHXKEHUHN
ABTOpCKast JICKIIMSI HA OCHOBE COBpE-
3 | HykienHOBBIE KHCIIOTHI JI p 1 N p
MEHHBIX HAYYHBIX TOCTIKEHUN
4 OcobenHocT 0OMEHa BEIIECTB JIpe- T ABTOpCKas IEKIUS Ha OCHOBE COBpe-
BECHBIX pacTEHUN MEHHBIX HAYYHBIX TOCTHXKEHUN
Broxumudeckas xapakTepucTHKa BU- .
5 p p [13 | Pa36op KOHKPETHBIX CUTYyaIui
TaMHUHOB
OO6cyxneHre yueOHOro MaTepuraia B
6 | buoxumuueckas sHepreTrKa 113 YA 1 p
JTMAJIOTOBOM PEXHME
OO6cyxneHre yueOHOro MaTepuraia B
7 | OOMeH yrineBoaoB I13 YHA 73 p
JTMAJIOTOBOM PEXHME
OO6cyxneHne yueOHOro MaTepuraia B
8 | OOmeH nuUIUIOB 113 YR v P
JTMAJIOTOBOM PEXKHME
9 DeHOIBHBIC U TEPIICHOUTHBIC COCTHU- m OO6cyxneHne yueOHOro MaTepurania B
HEHUS JTMAJIOTOBOM PEXHME
OcoGenHocTr (POTOCHHTE3A U JIbIXA-
10 | HUS NTUCTBEHHBIX U XBOMHBIX TTOPOJT [13 | Pa36op KOHKPETHBIX CUTYyaIui
JPEBECHBIX PACTCHUN

6. Tekymuuii KOHTPOJIb YCIIEBAE€MOCTH U MPOMEKYTOYHAS aTTeCTALMS MO
UTOraM OCBOEHHS M CIUILINHBI

6.1. TunoBble KOHTPOJIbHbIE 3aJaHUS] I UHbIE MATEPUAJILI, HEO0X0IUMbIEe
JJISl OLIEHKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) ONBITA AEATEJbHOCTH

KoHTpoiib Tekyiiei paboThl CTYIEHTOB OCYILIECTBIIIETCS TPU MPOBEACHUM MTPaAK-
TUYECKUX 3aHATUN, KOHTPOJBHBIX pabOT MO TeMaM, TECTUPOBAHHUSA MO pas3zesiaM yueo-
HOW JUCIUIUIMHBL, 3alIUThI J1a00paTOPHBIX padoT. i1 mpOBEAEHUS] KOHTPOJBHBIX pa-
00T pa3paboTaHbl KOHTPOJbHBIE BOIIPOCHI U 3a/laHUsl, BBIIOJHEHUS! CAMOCTOSATEIbHON
paboOThl — METOIUYECKUE YKA3aHUS 110 U3YyUEHUIO AMCUUILIMHBL. K mpakTudyeckum pa-
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00TaM, MPOBOAMMBIM C HCIOJIb30BAHUEM AKTUBHBIX MU WHTEPAKTUBHBIX TEXHOJOTHUH,
MOJATOTOBJICHBI CIIEMAIbHbIE BOMPOCH U 3aJaHus (cM. OLIeHOYHbIE MaTepUalbl AUCIIH-
IIMHBL «BUOXUMUS IPEBECHBIX pacTeHui»). s ocylecTBIECHUs KOHTPOJIS MO pas3je-
JaM JUCHUIUIMHBI pa3pa0dOTaHbl TECTOBBIE 3aJaHUs, KOTOpble IpenactaBiieHbl B Olle-
HOYHBIX MaTepuajigax AUCHUIUIUHBI «BbHOXMMUS NPEeBECHBIX pACTECHUW» U OIMYOJIUKO-
BaHHOM MeToaudeckoM mnocobuu (m. 7,4). dopMa MPOMEKYTOUHOU aTTeCTAIllMU IO
JTUCIUIUINHE: 3a4eT.

Bonpoch! 1J151 TOATOTOBKU K KOHTPOJIbHBIM MEPONPUATHAM
(Tekyuuii KOHTPOJIb)

BBenenue

YKasaTb 00bEKTHI U METO/Ibl OMOXUMUHU, IPUMEHEHUE [JOCTHKEHUN OHO-
XMMUU B IPOMBILIJIEHHOCTH, MEJULIMHE, CEJIbCKOM U JIECHOM XO3SMCTBE.

N3510KUTh UCTOPHUIO PA3BUTHUS U OCHOBHBIC HAMPABICHUS COBPEMEHHOM OMO-
XUMHH, €€ CBA3b C APYTUMU HAYKAMHU.

OOBsCHUTH 3HaUCHHUE OMOXUMHH B U3YYEHHH XHMHUYECKOTO COCTaBa CEIbCKO-
XO3SIMCTBEHHBIX U JIPEBECHBIX PACTEHUM U ITOJYYEHUU BBICOKOKAYECTBEHHOM, IKOJIO-
TUYECKU YMCTOU PACTUTEIIBHON IPOAYKLIHH.

Paszgea 1. Ctpoenue, cBoiicTBa M OMOJIOTHUYECKHE (PYHKIMUA OCHOBHBIX OPraHu-
YeCKHUX BelleCTB pacTeHuil

Tema 1.1. YriieBoasl

3anucate ctpoenue D- u L-popM raunepuHoBOro anbaeruja, S3puTpo3bl, pu-
00351, 1€30KCUPHO03bI, KCUITI03bI, apaOUHO3bI, TJIFOKO3bI, MAHHO3bI, PPYKTO3bI, TaJIaK-
TO3bI C UCTIOJIb30BaHuEM Gopmyn Duiiepa u Xeyopca.

3ammcarh CTpOCHHE 0- ¥ -H30MEpPOB PHUOO3bI, JE30KCUPHOO03bI, KCHUIIO3bI, apa-
OWHO3BI, TJIIOKO3bI, MAHHO3bI, (PYKTO3bI, TAIAKTO3bl C HCIOJIb30BaHUEM (HOPMYII
Oduiepa u Xeyopca.

3anucath cTpoeHue PpypaHo3HbIX GopM puOO3bI, 1€30KCUPUO03bI, apaOUHO3bI
U PPYKTO3bI, & TAK)KE CTPOSHUE MUPAHO3HBIX (POPM KCHIIO3bI, TIIFOKO3bI, MAHHO3BI H
raJlakTO3bI.

3amucarh ¢ UCTOJB30BaHUEM (GopMyl Xeyopca crpoeHne (hocPOpPHOKHUCIBIX
a¢upoB MOHOcaxapunoB: 3-(pochornumnepunoBoro anpaeruaa, Gpocdoaroxcuanero-
Ha, HpUTPp030-4-hocdara, pub030-5-pocdara, pudynoso-1,5-gudocdara, kcurynoso-
5-pocara, rimroko30-6-pocdara, rimrokozo-1-dhocdara, hpykro3o-6-docdara, ppyk-
1030-1,6-mudocdara, manH030-6-hocdara, ranakroso-1-dhocdara, cemorentysnoszo-7-
docdara.

3anucath ¢ Hcnonb3oBaHHEeM (popmyn Xeyopca CTpoeHHE O- U [B-H30MEpoB
TJIFOKYPOHOBOH M TaJIaKTYPOHOBOM KHUCIIOT.

Hamucath cTpykTypHBIE (DOPMYIIBI CIUPTOB, 00PA3yIOMIMXCS U3 TIUIEPUHOBO-
O aJNbJIeTH 1A, pUO03bI, TITFOKO3BI U PPYKTO3bI, MAHHO3BI, TAJTAKTO3BI.

Hamucats cTpykTypHBIE (hOPMYIIBI allbJJOHOBBIX W aJIbJaPOBBIX KHCIOT, 00pa-
3YIOIIUXCS U3 TJIFOKO3bI, MAHHO3BI U TaJIAKTO3bI.

3ammcath ¢ UCTHONB30BaHUEM (hopmyn Xeyopca CTPOCHHE aMHHOIPOW3BO/I-

HBIX TJIIOKO3BI ¥ TaJIaKTO3bI.
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3anucath CTPOEHHUE TIUKO3UIOB, 0Opa3yIOUIUXCS M3 [-TJIFOKO3BI MPHU €€ Co-
eIMHEHUU C ()EHOJIOM, ITUIIOBBIM CITUPTOM, O€H30MHBIM aJIbJICTHIOM.

3amucath ¢ UCIMONIb30BaHUEeM (Popmys Xeyopca CTPOCHHE caxapo3bl, MalIbTO-
3bl, 11€JJI00MO3BI, B-IeBYIHHA.

[Toxa3aTh Ha KOHKPETHBIX MPUMEpaxX, Kak 00pa3yroTcs CBSI3M MEXKIy OCTaTKa-
MU MOHOCaXapHuI0B B MOJIEKYJIaX aMUJIO3bl, aMUJIONIEKTHHA, IIEJITIOI036I, TOTU(PYK-
TO3U/IOB.

[TokazaTh Ha KOHKPETHBIX MPUMEpaAX, KaKk 00pa3yroTCs CBSI3U MEXKIY OCTaTKa-
MU MOHOCAxXapuJI0B B MOJIEKYJIaX MAaHHAHOB, TAJIAKTAHOB, KCUJIAHOB, apa0aHOB, MEK-
TUHOBBIX BEIIECTB.

VYkazaTh cTpoeHue u Ouonorudeckue GyHKIUU YTIIEBOJOB, OOPa3yIOIIUXCS C
ydactueMm o-D-riroko3sl, B-D-riroko3sl u B-D-(hpyKkTo3sr.

VYkazaTh cTpoeHue u OnoJiornueckue (PyHKIUU YIIIEBOJIOB, O0OPa3yIOIIUXCs U3
MIEHTO3.

CpaBHHTH 110 YCBOSIEMOCTH B OPTaHU3ME YEJIOBEKA PA3IMYHBIC MOHOCAXAPHIHI,
OJIUTOCAXaPHIbl, TIOJMCAXaPH Bl ¥ IIPOU3BOIHBIC MOHOCAXAPHIOB.

Tema 1.2. Jlunuabl

CpaBHUTH YUCIIA )KUPOB Y CIACAYIONIUX AWITIUIEPUHOB: TPUOJIEUHA, MaTbMHU-
TUHOOJIEMHOJIMHOJIEMHA U TUNaJIbMUTHUHOJINHOJICHONHA.

OueHUTh NMUTATENbHBIE U TEXHUYECKUE CBOMCTBA PACTUTEIBHBIX Macell, UMe-
IOIIUX PAa3HOE COJIEpKAHUE KUPHBIX KUCIOT. B ogqHoM u3 macen comepxutcsa 20%
JINHOJICHOBOM KHUCIIOTHI, 30% nuHOneBOM KucIoThl, 40% omenHoBoM kKuciaoThl U 10%
NaJbMUTUHOBOM KUCIOTHI. B npyrom macne coaepxurcsa 10% naabMUTHUHOBOUM Kuc-
J0ThI, 5% cTeapuHOBOM KUCIOTHI, 25% JTHUHOJIEBON KUCIOTHI, 5% JIMHOJICHOBOW KHC-
J0ThI U 55% 0IEMHOBOM KHUCIIOTHI.

Onpenenuth, K KakoW TPYIIE MO BBICHIXaEMOCTU OTHOCHUTCSI PACTUTEIBHOE
MacJiio, uMmeroliee nogHoe yuciio 70, a unciao ombuieHus 230.

VYkazarh pa3iauyusi MO0 COCTABY >KUPHBIX KUCIOT TBEPIBIX U KUIKUX KUPOB,
HEBBICHIXAIONINX U CJIA00 BHICHIXAIONTUX PACTUTEIBLHBIX Macel.

Hansbl Tpu xupa, umeromue ioaueie uncnaa 160, 130 u 90. Ouennuts nuTaTesnb-
HYIO U TEXHUYECKYIO IIEHHOCTh YKa3aHHBIX KUPOB U JaTh COOTBETCTBYIOIIEE OMOXU-
MUYECKOe OOBICHCHHE.

JlaHbl TpY aAUWJTIIMIEPUHA: TAaIbMUTHUHOCTEAPUHOINHOJIEUH, HaIbMUTUHOIN-
OJICMH U CTEapUHOOJICMHOJMWHOJIECHOMH. CpaBHUTh YKCIIA 3THX >KUPOB U JAaTh COOT-
BETCTBYIOIIEE OMOXUMHUUECKOE OOBSICHEHHE.
3anucaTh CTPOEHUE JIUMHI0B, 00pa30BaAHHbBIX:

U3 MIULEPUHA, TATIbMUTUHOBOM, JIMHOJIEBOU U JINHOJIEHOBOW KUCJIOT;

U3 IJIMIEPUHA, CTEAPUHOBOM, 0JIEMHOBOU U OpTO(OChHOPHOI KUCIOT, a TaKxKe
ATAHOJAMUHA;

13 TIIMLEPUHA, MTAIbMUTUHOBOW U JIMHOJIEHOBOM KHUCIIOT, @ TAK)KE rajJaKkTo3bl;

MUPHUIIMIOBOTO CIUPTA U KApHAYOOBOM KHUCIIOTHI;

13 TJIMIEPUHA, CTEAPUHOBOM, OJICMHOBOW U OpTOHOCHOPHON KUCIIOT.

Ha3Batp yka3aHHbIE JUMUBI 110 TPUHATON KiIaccUPUKAIMN U OOBSICHUTD UX (YHK-
[IUU B PACTUTEIHLHOM OpTraHU3ME.
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Tema 1.3. AMMHOKHMCJIOTBI, HYKJI€OTHBI U OeJIKU

[TonHoueHHbIE U HenoJiHOUEeHHble Oenku. [lyTu ynydmieHus OHOIOTHYECKON
LEHHOCTH PaCTUTEIbHBIX 0eNKOB. OOBSICHUTH U MOKA3aTh HA IPUMEPaX.

VYkazath U 0OOBSICHUTH 3aBUCUMOCTb BTOPUYHOM, TPETUYHON U YETBEPTUUHOMN
CTPYKTYpBI OEIIKOB OT HUX MEPBUYHOU CTPYKTypbl. OOOCHOBAaTh BaXKHOE OHOJOTrHYE-
CKO€ 3HAa4YEHUE TAKOU 3aBUCUMOCTH.

O1neHuTh OMOJIOTUYECKYIO IIEHHOCTh JABYX KOPMOBBIX O€JIKOBBIX MPENapaToB: B
onHOM u3 HUX conepxkutcs 10% ansO0ymuHoB, 15% rinobynuHoB, 50% npojaMUHOB U
25% rmotenuHoB; B ApyroM — 20% anb0ymMuHOB, 15% riatoTennHoB u 65% rino0ymnu-
HOB. [laTh cooTBeTCTBYIOLIEE OMOXUMUYECKOE OOBSICHEHNUE.

VYka3aTh Ha IPUMEPE O.-aMUHOKHUCIIOT, B KaKOW (hopMe HAXOATCS aMUHOKHUC-
JOTHI B (DU3MOJIOTHUYECKON cpefie. 3anucaTh peakiMy aMUHOKHUCIOT ¢ KUCIOTaMU U
OCHOBaHUSIMHU.

3anucathk ctpoeHue D- u L-hopm npoTemHOreHHbIX aMHMHOKHUCIIOT. JlaTh 00b-
SICHEHUE, KaK OIpeaeNsieTcsl NPUHAUICKHOCTh aMUHOKUCIOT K D- wmm  L-
CTEPEOXUMHUYECKOMY PALY.

3anucath CTpoeHHE PUOOHYKICOTHIOB U J€30KCUPUOOHYKICOTHIOB, 0Opazye-
MBIX aJICHUHOM, TYaHUHOM, IUTO3MHOM, THMHUHOM W ypaluioM. YKa3aTb Ha3BaHUS
ITUX HYKJICOTHIOB.

Ha npumepe aneHunoBou, ryaHuI0BoOM, YPUAUIOBOM, UUTUAWIOBOM, N€30KCH-
aJICHUJIOBOM, JIE€30KCUTYAaHWIOBOM, NE30KCULIMTHUINIOBOM M JI€30KCUTUMUIUIOBOM
KHCJIOT TMOKa3aTb OCOOEHHOCTU MPOCTPAHCTBEHHOIO CTPOCHUS CUH- W aHmMu-
KOH(Urypanuii HyKJI€OTUIOB.

3anucarh cTtpoeHue Hykieosuanonudocdharos: ATO, AID, I'TO, ',
OT®, D, YTO, YAD, AT, nI TO, al[TO, nATTD.

3anucaTh NEPBUYHYIO CTPYKTYPY Y4YacTKa MOJUIENTUIHON 1enu, oOpa3oBaH-
HOTO MYTEM IOCJIEA0BATEIBHOIO MPUCOECAUHEHUSI AMUHOKHUCIIOT: METUOHHUHA, JIU3U-
Ha, TMPOJIMHA, aclaparMHoBOW KUCIOThI, ructuavHa. Ha N-xoHie storo yuactka
HaXOJUTCSl OCTaTOK METHOHMHA, a Ha C-KOHIIE — OCTAaTOK TUCTUAMHA. [laTh onurcanue
BO3MO>KHOW BTOPUYHOW CTPYKTYPhI HA TAHHOM YYaCTKE MOJUIENTUIHON LEIH.

OOBICHUTH, KaK MPOUCXOAUT (HOPMUPOBAHNE HATUBHON KOH(pOpMauu OenKo-
BBIX MOJIEKYJ B pu3nosorudeckoit cpene. Jarb onpeaenenue HaTUBHON KoH(popma-
MU OEJIKOB.

VYka3aThb pa3sHOBUAHOCTA BTOPUYHON CTPYKTypbl OenkoB. [lokazaTh 3aBuCH-
MOCTb BTOPUYHOU CTPYKTYpPbI OETTKOB OT IEPBUYHOMN CTPYKTYPBHI.

VYka3aTb OCHOBHBIEC (DAKTOPBI, OT KOTOPBIX 3aBUCHUT (POPMUPOBAHUE TPETUUHOU
CTPYKTYphl O€IKOBBIX MOJUIENTHAOB. JlaTh OmpeneraeHre TPETHUHOM CTPYKTYpPHI
OEJIKOB.

VYka3atb OCHOBHBIE (DaKTOPBI, OMPEACNAONINe (POPMUPOBAHUE YETBEPTUYHOU
CTPYKTYpbI O€JIKOB.

OOBIICHUTH, KaK 00pa3y0TCd MHOKECTBEHHbIE MOJIEKYJISIPHBIE (OPMBI OEITKOB.
[Toka3zaTh 3TO Ha MpuMepe OENIKOB, MOJIEKYJbl KOTOPBIX COCTOAT U3 YETHIPEX MOJH-
NEeNTUAHBIX cyObenuHull 1ByX TUIIOB A U b. IIpu 3TOM HEOOX0MMO YUUTHIBATH, YTO
MoJIeKyJia Oeika MOXeT (OPMHUPOBATHCS KaK U3 OJUHAKOBBIX CYOBEIUHUII, TaK U
pa3HBIX.
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VYkazarh MEXaHU3M JeHaTypaluu OeJIKOB MpH TepMHUYECKOW 00paboTke, co-
3JaHUW CWJIBHO KWCJIOW W CWJIBHO IIEJIOYHOM Cpenbl, MOJ IECHCTBHEM CHUpPTa WM
arieToHa, KATHOHOB TSHKETBIX METAJUIOB.

OOBsICHUTH NMPUHLMIBI Kiaccudukauu OenkoB. Ha3Bath nmpuMepbl KOHKpET-
HBIX OCJIKOB, OTHOCSIITUXCS K Pa3HBIM KJIacCHU(MUKAIIMOHHBIM TPYyTIIaM.

OnpenenuTs OMOJOTHYECKYIO IIEHHOCTh Oelika, MCIOJIb3yeMOro ISl KOpMJIe-
HUSI KPYITHOTO POTAaTOro CKOTa, €CJIM B €r0 cocTaBe coaepxutcs 2% mmusuHa, 1,5%
tpunrtodana, 1,2% mernonuna, 3,1% tpeonuna, 4% BanuHa, 5% nelnuna, 4% wu3o0-
nennuHa, 3,5% (QennnananuHa.

Tema 1.4. BuraMuHbI

OOBsICHUTB, KaKHe BEIIECTBA OTHOCAT K BUTaMuHaM. [loka3aTk 3TO Ha mpuMe-
pe BUTaMUHA, KOTOPbIN OB MEPBBIM OTKPHIT B KOHIIE 19 Beka.

VYka3aTh, Kakie BUTAMUHBI U TI0 KAKOMY MEXaHU3MYy 00pPa3yrOTCsl U3 MPOBUTA-
MHHOB, COAEPKAIIUXCS B PACTUTEIBHBIX TPOAYKTAX.

Ha ocHoBe 3HaHMi1 0 BUTaMHHAX OOBICHUTh, KakKue HaOMI0IAt0TCA OTKIOHCHUS
B OOMEHE BEIIIECTB OpraHu3Ma, €Cly U3 MUTaHUs JI0JIeH UCKIIOUUTh MUIIEBBIE MPO-
JYKTbI, IOJIYYEHHBIC U3 3€pHA.

Ha ocHoBe 3HaHMi1 0 BUTaMUHAX OOBICHUTh, KakKre HAOII0AAt0TCS OTKIOHEHUS
B OOMEHE BEIIECTB OpraHu3Ma, €CJIM U3 MUTAHUS JIFOAEH UCKIIOUUTH OBOIIU WM TTH-
LIEBBIE IPOAYKTHI, IOJIYYEHHBIE U3 OBOLIEH.

Ha ocHoBe 3HaHUi 0 BUTaMUHAX OOBICHUTH, KAKUE HAOIIOJAIOTCA OTKIOHEHUS
B OOMEHE BEIIECTB OpraHu3Ma, €Ci U3 MUTAHUS JII0IeH UCKIIOUYUTD TUIOABI U STOJIBI
WJIY THUIIEBBIC MPOIYKTHI, [OJIYYEHHBIE U3 IUIOJIOB U SITOJ.

JKUBOTHBIX JJIMTEIBHOE BPEMSI KOPMIIIM KOPMOM M3 KYKYPY3HOU MYKH U Kap-
todens. Ha ocHOBe 3HaHMIT 0 BUTAMHHAX JaTh IPOTHO3 O COCTOSIHUM KMBOTHBIX.

OnHy TpyIiy >KUBOTHBIX JJIMTEIBHOE BPEMSI KOPMIJIM KOPMOM W3 3€pHA, a
JIPYTYIO0 BBICYIIEHHOM BET€TAaTMBHOM Maccou pacteHuid. Ha ocHOBe 3HaHWI O BUTa-
MHHaX JaTh MPOTHO3 O COCTOSIHUH KUBOTHBIX.

B 3umHMII mepuoa y KMBOTHBIX HaOmomaeTcss ocnabiieHue OKHCIUTENIbHO-
BOCCTAHOBUTEJBHBIX MPOIIECCOB B Oprann3Me. Ha ocHOBe 3HaHMI O BUTaMUHAX JaTh
PEKOMEH/IAIMH T10 YIYUYIICHUIO KOPMIICHUS )KUBOTHBIX.

B 3umumii nepuoa y mroaeit Habmogaercs ociadiaeHrne OMOXUMUYECKUX MPO-
[IECCOB JIMMMUIHOTO 0OMeHa B opranu3mMe. Ha ocHOBe 3HaHMII 0 BUTaMUHAX JaTh pe-
KOMEHJAIUU IO YIYyYIICHUIO MUTAHUSL.

['pynma nronei ANMUTENBHOE BPEMSI HAXOUJIACh B SKCTPEMAIIBHBIX YCIOBUSX U
BBIHYKJIeHA OblIa MUTATHCS TOJIBKO JUKOW pacTUTENIbHOM muiieii. Ha ocHoBe 3HaHMit
0 BUTAMHMHAaX J1aTh IPOTHO3 UX COCTOSTHUS.

Ha ocHoBe 3HaHuii 0 BUTaMHHaX OOBSCHUTH, MOYEMY OOJBIIMHCTBO PACTHU-
TEJIbHBIX MPOYKTOB NEpel yIOTPEOICHUEM B ITUIILY BapsT.

OOBSICHUTD, TIOYEMY TIPH YIOTPEOJICHUU B TMHUILY HEKOTOPBIX PACTHUTEIBHBIX
MPOAYKTOB HAOIIOJAETCSI aBUTAMUHO3 T10 OMPEICIEHHBIM BUTAMUHAM, XOTSI 3TH BU-
TaMUHBI COJICPKATCS B YKA3aHHBIX PACTUTEIbHBIX TPOJAYKTaX.

CeHO MIMTENbHOE BPEMSI BBICYIIMBAIIOCH B TOJIEBBIX YCJIOBHUSAX U IOJBEpra-
JIOCh BO3JICVCTBHIO BJIar U COJIHEUHBIX Jyued. Ha ocHOBe 3HaHM O BUTAMUHAX JaTh
OLICHKY Ka4e€CTBa JAaHHOTO BHUJIA PACTUTEIBHON MTPOAYKIIHH.
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Pa3znen 2. buoxumuyeckasi JHepreTuka u (pepMeHThbI

Tema 2.1. buoxuMuveckasi JHepreTuKa

Onpenenuth U3MEHEHHE BHYTPEHHEH HHEPrMM B OMOXMMHMYECKOH CHCTEME B
X0JI€ aHa’POOHOTO OKUCIIEHUS (PPYKTO3BI B IIIUIIEPUHOBYIO KUCIOTY, UCIIONb3Ys CBE-
JI€HUSI O TEIUIOTE CrOPaHUS BEILIECTB.

OnpenenuTe U3MEHEHNE BHYTPEHHEN SHEPTUU CUCTEMBI MPU OKUCJIEHUU TJIU-
LEPUHOBOW KMCJIOTHI B MUPOBUHOTIPAIHYIO KHCIIOTY.

[IpuBecTy mpUMEpPHI IK3OTEPMHUUECKOW M SHIOTEPMUYECKOM PEakuuMi U pac-
CUMTATh B 3THX PEAKUUAX U3MEHEHHUE SHTAJIBIINH.

PaccunTtaTh M3MEHEHUE SHTANBINKU B XOJI€ CHHTE3a TIIFOKO3bl U3 YIJIEKHCIIOrO
ra3a 1 BoJibl B (DOTOCHHTE3UPYIOIIUX KJIETKaX PACTEHUH.

OOBACHUTD, UEM OTIMYAIOTCS OT BCEX APYTUX BEIIECTB MAKPOIPIHUECKHE CO-
€IMHEHUs U Kakue (PYHKIUU OHU BBIMOJIHIIOT B OPraHU3Max.

OOBIICHUTH, KAKOE 3HAYEHHE MUMEIOT MAaKpPO3IPIMUECKUE COCAMHEHUS ISl OCY-
HIECTBJICHUS] OMOPHEPTEeTUYECKOTO COMPSIKEHUS aHAOOJMYECKUX M KaTabOIMYeCKUX
ITPOLIECCOB.

OOBSICHUTH MEXAHU3M COMNPSHKEHHOIO CHMHTE3a BEIECTB U IMOKa3aTh y4acTHE
MAaKpO3PrUYECKUX COEIMHEHUN B PEAKIIMAX CONPSKEHHOTO CUHTE3a BEILIECTB.

VYkazare ocHOBHbIE IyTH cuHTe3a AT® B pacTturenpHbix opranusmax. Iloka-
3aTh OMOPHEPreTUUECKHEe N3MEHEeHHS B Xo1e cuaTe3a ATO.

Onpenenutb U3MEHEHUE CBOOOJHOW 3HEPIMM IPU OKHUCIEHUU KHUCIOPOAOM 3
MOJIeH BOCCTaHOBJIECHHOUM QopMbl KodepmeHTa Q.

Omnpenenutb U3MEHEHUE CBOOOAHON PHEPrUM OMOXUMUYECKOTO MPOAYKTa, €C-
JM €ro KOHILIEHTpalus B pu3nosoruyeckoil cpene Bospocna Ha 0,005 mons/n, a Tem-
neparypa noHusuiack Ha 10 rpagycoB no mkaie aOCoMOTHBIX TeMieparyp. Crtan-
napTHas CcBOOOAHAsE BSHeprus oOpa3oBaHUs 3TOro BemlectBa cocTaBister 30,6
K J[>K/MOJIb.

3anucaTh peaklUu CONPsHKEHHOTO CHUHTE3a aclaparkHa W3 aclapariHOBOU
KHACTIOTHI M aMMHaKa, alleTUIKodepMeHTa A U3 YKCYCHOM KUCIIOTHI U KopepmeHTa A.
VYkazaTh U3MEHEHHE CBOOOIHON YHEPTHH B XOJI€ ITHX PEaAKIIHIA.

Tema 2.2. buoxumus pepmMeHToB

ObocHOBaTh creU(UIHOCTD IEHCTBUS (PEPMEHTOB B COOTBETCTBUU C TUIIOTE-
3aMHM «KJIIOYa ¥ 3aMKa» U «HMHIYLUPOBAHHOIO COOTBETCTBUS». 3alUCaTh MPUMEPHI
OMOXMMHMUYECKHUX PEaKIIUM.

VYka3arb (yHKIMOHAJIbHBIE T'PYIIBl AMUHOKHCIOTHBIX PaJUKalOB B COCTABE
O€JIKOB, KOTOPHIE YYaCTBYIOT B IOCTPOCHHM KAaTaJIUTHUECKOIO LIEHTpa (epMeHTa.
OOBACHUTD, KaK OHU JIEHCTBYIOT Ha MOJIEKYJTy cyOcTpara.

OOBsACHUTD 3HAUEHHE KO(YEPMEHTOB B OCYIIECTBICHUU KAaTAIUTUYECKOTO JEH-
CTBUS (DEpMEHTHBIX MOJIEKYJ. YKa3aTh, Kak 00pa3yroTcsi KO(QEpMEHTHbIE TI'PYIIIH-
POBKHU (PEPMEHTOB.

[TokazaTh cTpoeHHE U OCOOCHHOCTH JEHCTBHUS KOPEPMEHTOB, CBA3AHHBIX Jia-
OWJIBHBIMH CBSI3SIMH C MOJIEKYyJIaMU (PEpMEHTHBIX O€JKOB. 3amucaTh IpUMeEphl Ono-
XUMHUYECKUX PEaKIMi, KaTaJu3upyeMbIX (epMEHTaMU, KOTOpble MMEIOT Takue KO-
(dbepMeHTHI.

[TokazaTh cTpoeHHME U OCOOCHHOCTH JEWUCTBUS KO(DEPMEHTOB, CBS3aHHBIX
IPOYHBIMH CBA3SMU C MOJIEKYJaMU (PEPMEHTHBIX OENKOB. 3amucaTh IPUMEpPHI OMO-

23



XUMUYECKUX PEaKIUM, KaTaJu3upyembix (epMEeHTaMHU, KOTOpbIE UMEIOT TaKUE KO-
(bepMEeHTHI.

Ha npumepe onuromepHsix OEIKOB MOKa3aTh BO3MOXKHOCTh 00pa30BaHMS U30-
(GhepMEeHTOB, KOTOpPbIEC PA3IMYAOTCS MO MEPBUYHON CTPYKType (HEPMEHTHBIX OEJIKOB
U (QUBUKO-XUMHUUYECKUM CBOWMCTBAM, HO KaTaJIU3UPYIOT OAHY U Ty K€ XUMHUUYECKYIO
PEeaKIMI0 U UMEIOT OJITMHAKOBOE CTPOCHUE KATATUTUYECKOTO IIEHTPA.

Paccunrtate 0O0lIyI0 aKTUBHOCTH ()epMEHTa W BBIpa3uTh €€ B KaTamax (Wid
MUKPOKaTajax), €Clid U3BECTHO, YTO 3a 20 MUHYT MPOU30ILIO MPEBPALIEHUE B MPO-
TYKTHI peakiuu moj aeiicteueM depmenta 100 r cydbcTpata, UMEIOIIETO MOJIEKYJIISP-
Hy10 mMaccy 60.

Paccuurath ynenpbHyr0 akTUBHOCTh (pepMEHTa ypeasbl, O] JACHCTBHEM KOTO-
poii 3a 30 MUHYT MPOM3OLLIO THAPOJUTHYECKOE pazioxkeHue 120 r MoueBuHb. B
dbusnonoruyeckou cpene cogepxkanochb 100 mr hepmenTa.

PaccunTaTh MOJISIpHYIO aKTUBHOCTH (PEpMEHTA, MOJT ACHUCTBUEM KOTOPOTO IPO-
UCXOJUT MpeBpalieHue cyocrpara co ckopoctbto 0.5 Mo B MUHYTY. MoJiekysipHast
Macca ¢epmenta - 60 000, a ero KoauM4ecTBO B (puznogoruueckoit cpeae - SO mr.

OOBsCHUTHL ACUCTBHE AKTUBATOPOB (PEPMEHTOB, KOTOPHIE AKTUBUPYIOT TPYII-
MAPOBKU KaTaAJIUTUYECKOrO IeHTpa epMeHTa WM MOJIEKYNly cyOcTpaTa, popmupy-
I0T ONTUMAJILHYIO MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIeKysbl gepmenta. [lokazaTth
ATO Ha KOHKPETHBIX MPUMEPax.

Ha koHKpeTHBIX TpuMepax MoKa3aTh MEXaHU3M JEHUCTBUSI Ha (GEPMEHTHI KOH-
KYPEHTHBIX HHTHOUTOPOB.

OOBIICHUTH MEXaHU3M JACHCTBUS amiocTepuueckux (epmeHToB. [lokazarh Ha
pUMeEpax peakiui, KaTalu3upyeMbix pudyno3oaudochaTkapbokcmnazoit u dpocdo-
(bpYKTOKHUHA30H.

[TokazaTh OCOOCHHOCTH PETYISIUU AKTUBHOCTH WHIYIHOETHHBIX (PEPMEHTOB.
OOBSICHUTH B 3TUX Ipolieccax poib OEIKOB-PENpPECCOPOB M AKTUBATOPOB TpaH-
CKPHIIIINH.

3anmucaTh ypaBHEHUS OMOXUMUYECKUX PEAKIMH, KaTaTU3UPYyEMbIX Pa3IMYHBI-
MU (epMeHTamMH (10 OJHOM peakluy Ha KaxkIplid kiacc pepmeHTOB). OOBSICHUTH
0COOEHHOCTH IEUCTBUS ()EPMEHTOB B ITHX PEAKIIHSIX.

Paznen 3. OOMeH yr/ieBoJ0B, JUNUA0B U A30TUCTHIX BelIECTB

Tema 3.1. O0OMeH yr/1€B0I0B

[Toka3aTh 0OCOOEHHOCTH NMEPBUYHOTO CUHTE3a YIaeBoA0B Y Cs- n C4-pacTeHui.

3anmcaTh peakIuy B3aUMHBIX TpeBpamieHnii GpykTo30-6-hocdara, riaoko30-
6-pocdara, manH030-6-(ocdara. Ykazath (pepMEHTHI, KaTATM3UPYIOIMNAE TH peak-
1107078

3anucarh NOCJIEIOBATEIBHOCTh PEAKIIMI MPEBPAILICHHS TIOKO3bl B TAJIAKTO3Y
U TaJIaKTO3bl B IJIIOKO3Y. YKa3aTh OCOOCHHOCTH JEUCTBUS (DEPMEHTOB, KaTaJu3Upy-
IOIINX 3TU PEAKIINU.

3anucath Ouoxumuyeckue peakuuu cunreza Y JId-rmokyponosort u Y JD-
raJIaKTypPOHOBOM KUCTOT, Y JIMD-kcumno3el n Y JIdD-apaObUHO3BI.

VYka3zaTh, Kakue OMOXUMUYECKUE TIPOIYKTHI 00pa3yIOTCs B PEAKIUAX TIIUKOIH-
3a u nukiia Kpeoca.
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3anucaTh peakiMu CHHTE3a W pacrhaja caxaposbl B (POTOCHHTE3UPYIOMINX U
HE(OTOCUHTE3UPYIONIUX KIIETKAaX pAacCTCHHH. YKa3aTh OCOOCHHOCTH aeucTBUs (dep-
MEHTOB B 9TUX PEAKIIHUAX.

[TokazaTh BO3MOXHBIE MEXaHM3MBI 00pa30BaHUs M pacmaja B PaCTUTEIHHBIX
KJIETKaX MajbTO3bl, IIEJUIO0MO03bI, 3-IeBYyJIMHA.

[ToxazaTe 0coOCHHOCTH NEWCTBHS (DEPMEHTOB, KATATM3UPYIOIIMX CHHTE3 U
pacmnaj aMrIO3bl M aMIUIONIEKTHHA.

[ToxazaTh BO3MOKHBIC MEXAaHWU3MBl CHHTE3a W pacmaaa MoJIU(PPYKTO3HUIIOB,
IEJUTION03bI, TEMHULICIITION03, TIEKTHHOBBIX BEIIECTB.

Tema 3.2. O0MeH JIUNIUA0B

Hamnucate peakuuu cunTe3a riaunepos-3-docdara u3 dhocdoauokcuaneroHa u
npeBpalieHus rauneputa B GochoaMOKCHAIIeTOH Mo IelcTBHEM depMeHTa Tiule-
pon-3-dhocharaernaporeHassl.

[ToxazaTh MexaHW3M 00pa30BaHMUS HACBIIIEHHBIX JKUPHBIX KHCIOT C YETHBIM
YUCJIOM YTJIEPOTHBIX aTOMOB M3 alleTHIKopepMeHTa A 1Mo IelcTBUeM MyIbTUudep-
MEHTHOTO KOMITJIEKCA CUHTETa3bl )KUPHBIX KUCIIOT.

[TokazaTe MexaHu3M 00pa30BaHMS KUPHBIX KUCIOT C HEUETHBIM YUCIIOM YTJIe-
POJIHBIX aTOMOB B KJIETKaX OaKTEpPUil M KUPHBIX KUCIOT C Pa3BETBIEHHOU YTIEPO/I-
HOU LIETIBIO.

Hamucatp peakunu o0pa3oBaHUS HEHACBIIIEHHBIX XUPHBIX KUCIOT C OJHOM,
JIBYMSI M TpEeMs JBOMHBIMHU CBSI3SIMH. YKa3aThb OCOOCHHOCTH JEHCTBUS (PEPMEHTOB,
KaTaJIM3UPYIOLIUX ATH PEaKIIUH.

3anucath MOCJIEIOBATEIBHOCTh PEAKIMIl CUHTE3a alWITIUIEPUHOB U3 TIIHIe-
poi-3-pocdaTa v JKUPHBIX KHCIOT, COSTUHEHHBIX ¢ KOhepMEeHTOM A.

VYka3aTh 0COOEHHOCTH CHHTE3a M pacnaga Goc@oaunuiaoB, MIUKOJIUMHIOB U
CTEPOUTHBIX JTUTUIOB.

Hanucate peakuuu o.-OKUCIEHUS KUPHBIX KUCIOT U YKa3aTh UX JIOKAIU3ALIUIO
B PACTUTENbHBIX KJeTKaX. J[aTh XapakTepucTuky (HepMEHTOB, KaTATU3UPYIOMINX ITH
peaKIui.

3anucarh MOCIAE0BATEILHOCTh PEAKIMil [3-OKUCICHUS HACHIIIEHHBIX U HEHa-
CBIIICHHBIX KUPHBIX KUCIOT. YKa3aTh JIOKAJIU3AIMIO U 0OCOOCHHOCTH AeiCcTBUsA (dhep-
MEHTOB, KaTaJTU3UPYIOIIUX 3TU PEAKIIUU.

VYka3aTh NPOAYKTHI [3-OKUCIEHUS KUPHBIX KUCIOT C YETHBIM U HEYETHBIM YHC-
JIOM YTJIEPOJHBIX aTOMOB, a TAaK)K€ JKHPHBIX KUCJIOT ¢ OOKOBBIMH OTBETBJICHUSMU Y
YETHBIX YTICPOIHBIX aTOMOB.

OOBsCHUTH, TOUYEMY HE MOJBEPraroTCs B-OKHUCICHHUIO KUPHBIE KUCIOTHI C 00-
KOBBIMU OTBETBJICHUSIMU Yy HEUETHBIX YTJIEPOJHBIX aTOMOB M K KaKUM DJKOJOTHYE-
CKUM IOCJIEICTBHUSM 3TO MIPUBOIUT.

[TokazaTe TOCIIEIOBATENBHOCTh TMPEBPAIICHUS MPOJAYKTAa TJIMOKCHIATHOTO
[UKJIa SHTAPHOM KHUCJIOTHI B IIAaBEJIEBOYKCYCHYIO M Janee B (HochoeHOIMUPOBUHO-
TpaJHyI0 KUCJIOTY U yTIEBO/IbI.
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Tema 3.3. O0OMeH a30THCTBIX BEIleCTB

3anucarh peaKUUU BOCCTAHOBUTEIBHOTO aMHUHHMPOBAHUS MUPOBHHOTPAIHOM,
IIaBEJIEBOYKCYCHOM M O-KETOTJYTApOBOM 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 IIyTaMaTIAeruIporeHasbl IMpu
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 MEXAHU3MOB OCYIIECTBIISIETCS
CBSI3bIBaHUE N30BITOYHOTO AMMHUAKA B PACTEHUSX.

[TokazaTh OMOXMMUYECKHN MEXaHU3M BOCCTAHOBJICHHUS MOJICKYJIIPHOTO a30Ta
B KIIyOCHBbKaX, 00pa3yroNIMXcsl Ha KOPHSAX 0000BBIX pacTeHUU TPU UHPHUITUPOBAHUH
UX KIyO€HBKOBBIMHU OaKTEPUSIMH.

OOBSACHUTHL MEXAaHU3Mbl YCBOCHHUSI aMHUHOTO a30Ta MOYEBHUHBI MPU HEKOPHE-
BBIX MOJKOPMKaxX pacTeHUN. YKa3aTh OCOOEHHOCTH JIEUCTBUS (hEPMEHTOB, KaTaJIU3H-
PYIOIIMX 3TH PEAKIIUH.

OO0BbsicHUTh 0cobeHHocTH cTpoeHus U Ouonorndeckue ¢pynkuuun JHK, pPHK,
MPHK u TPHK. Iloka3ate oGpazoBanue (ochoandPupHbIX CBS3EH, COEAMHSIOIIUX
HYKJICOTUIHbIE OCTATKU B HYKJICMHOBBIX KUCIIOTaX.

3anucaTh ¢ MOMOIIBIO COKpamEHHbIX (opmyn npasBuina Yapradbda u oObsic-
HUTbH UX OUOJIOTHYECKOE 3HAUCHHE.

JlaHa MocneqoBaTeIbHOCTh COETMHEHUS! HYKIICOTUIHBIX OCTAaTKOB HA OJTHOM U3
yuactkoB Monekyael JJHK: -A-T-I'-A-L[-I'-T-A-L[-I'-T-. 3anucate KOMILIEMEHTap-
HYIO €#1 1ienb B JiBoitHOM crimpanu JTHK.

OOBSICHUTH MPUHIUIBI KOJAUPOBAHUS AMUHOKUCIOTHBIX OCTATKOB B OEJIKOBBIX
MOJMIENTHAX C TOMONIBIO KOJOHOB, HMEIOLINX TPUILJIETHYIO CTPYKTYPY M YKa3aTh
OCHOBHBIE CBOMCTBA FT€HETUYECKOTO KOJIa — €r0 YHUBEPCAIBHOCTh, BBIPOXKIECHHOCTb,
HENEPEKPHIBAEMOCTb.

JlaHa mOCJIeIOBATEIBHOCTh HYKJIECOTUAOB 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 KOJUpYyeT AaHHbIH jokyc JJHK.

[Toxazate mexanu3m cunre3a JJHK u ocobeHHocTu neicTBusi GepMEeHTOB, Ka-
Tanu3upyrmux npouecc permkanuu JJHK.

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

OOBSICHUTB, KaK MPOUCXOAUT mporieccuHr U crutaiicuir PHK-TpanckpunTos
npu 00pa3zoBaHuU (QYHKIIMOHAIBHO aKTUBHBIX MOJieKyl MaTpuuHoii PHK.
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3anucaTh peakliyd aKTHBAIIMM aMHUHOKHCIOT TPU CHHTE3€ OETKOBBIX ITOJIH-
NENTHIOB, KaTan3upyeMbix amuHoami-TPHK-cunTerazamu.

CxemaTHUeCKH 3amucaTh MPOIECC AJIOHTAIMH TOJUNESTTUIHOW 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 MPEeBpaIleHUs PUOOHYKIICOTHIOB B IE30KCUPUOOHYKICOTU/THI.

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

3anucaTh CXeMbl peakiuid pacnaaa O0eIKOB U yKa3aTh OCOOEHHOCTH JIEUCTBUS
(dbepMeHTOB, KaTaTU3UPYIONINX PaCIICIUICHUE TUCYIb(MUIHBIX U METTHIHBIX CBSI3EH.

Pa3zneu 4. BemiecrBa BTOPpUYHOI0 IIPOUCXOKIACHUSA

Tema 4.1. ®eHoIbHBIC U TEPIEHOUIHbIC COCAUHCHUA

3anucarh CTpOECHUE n-OKCUOCH30MHOM, TPOTOKATEXOBOM, rajljIoBOM, BAHUIIU-
HOBOI M CHPEHEBOM KHCIIOT. YKa3aTh UX 3HAUY€HHE B OOMEHE BELIECTB PACTEHUU U
(OpMHpPOBaHMUU KaueCTBa PACTUTEIBHON MPOLYKIIHMH.

3anucath CTPOEHHE N-OKCUKOPUYHOM, KO(QEeHHOH, (epyloBod, CHHANOBOU
KHUCJIOT U KyMapHHa. YKa3aTh WX 3HAU€HHE B OOMEHE BEIECTB pacTeHU U GopMu-
POBaHUU Ka4eCTBA PACTUTENBHON MPOTYKIIHH.

JlaTb XapakTEepUCTUKY OCHOBHBIX Ipynn ()JIaBOHOUAHBIX COCAMHEHUN — Karte-
XMHOB, JIEHKOAQHTOLIMAHOB, AHTOLIMAHOB, (PJIABaHOHOB, ()JIABOHOB U (PIIABOHOJIOB.
VYka3aTh ux 3Ha4eHHE B OOMEHE BEIIECTB PACTEHUH U (POPMUPOBAHUU KauyecTBa pac-
TUTEIBHOU MPOAYKIIUH.

[TokazaTh cocTaB U CTPOEHUE TUIAPOJIU3YEMBIX U KOHJEHCHUPOBAHHBIX (OpM
TyOMIIBHBIX BEIIECTB M X COJEPKaHUE B PA3TUYHBIX PACTHUTEIBHBIX MPOJAYKTaX.

OOBACHUTH COCTaB, CTpOoeHHWE U (YHKIMHM JMTHHHA. YKa3aTh COACpKaHHUE
JUTHUHA B Pa3IMYHBIX PACTUTEIBHBIX MPOAYKTAX U €ro 3HaYeHHe B (POPMHUPOBAHUH
KAaueCTBA PACTUTEIbHOU MPOTYKIIHH.

OOBSICHUTH, KaKk 00pa3yroTCsl MEJIaHUHBI B PACTEHUSX, U YKa3aTh UX BIIUSHUE
Ha Ka4yeCTBO PACTUTEIbHON NPOIYKIUU.

JlaTb OOIIyI0 XapaKTEpUCTUKY M KIACCU(PUKAIUIO TEPIEHOUIHBIX COEAMHE-
Hull. YKa3aThb UX (DyHKUMM B PACTUTEIbHBIX OPraHM3Max M BIMSHHUE HA KayeCTBO
PaCTUTENBHOU MPOLYKIIMH.

OOBACHUTH, U3 KaKUX BEIIECTB 00pa3yroTcs 3(HpHbIE Maciia U Kakoe OHU
HaXOoJAT IIPAKTUYECKOE IPUMEHEHHE.

[TokazaTe cTpoeHHE MHpILIEHA, Te€paHUOIa, JIUHAJIO0A, IUTPOHEIUIONA, O U -
LUTpajel, TMMOHEHA, MEHTOJIAa, KapBOHA, O-TEPIHMHEOIA, O-IMHEHA, Kam(eHa, Oop-
HeoJia, kaMpophbl, YKa3aTh UX COJAEpKaHUE B 3(UPHBIX MaciIax pacTCHHI.

OOBACHUTD, U3 KaKMX XUMUYECKHUX KOMIIOHEHTOB COCTOSIT CECKBUTEPIICHHI,
JTUTEPIIEHBI, TPUTEPIICHBI. YKa3aTh UX 3HAYECHHE ISl PACTCHHUM M BIMSIHHUE Ha Kaye-
CTBO PACTUTEIBHON NPOAYKLUH.
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OOBICHUTD, U3 KAKUX XUMHUYECKUX KOMIIOHEHTOB COCTOSIT TETpa- U MOJUTEP-
NEHbl U KAaKO€ 3HAYEHHE OHU UMEIOT ISl pacTeHHil U B (GOPMHUPOBAHUU KadyecTBa
PACTUTENBHOU MPOTYKIIMH.

Tema 4.2. AIKaJOUABI M TJIHKO3UABI

OOBACHNTH, KaKH€ BEIECTBA OTHOCATCS K ajKajouJaM, M yKa3aTb MX POJb B
PacTUTEIBLHOM OpraHU3MeE.

OOBACHUTH TPUHLMIIBI KIaCCU(PUKAIIMKN aJKaJOUJIOB M MPUBECTH MPUMEPHI
QJIKAJIOUJI0B, OTHOCSIIIMXCS K Pa3HbIM TPYIIIIAM.

JlaTb OMOXMMHMYECKYIO XapaKTEPUCTHKY aJIKAJIOUI0B, COAEPKALIUXCS B JTUCTh-
sx Tabaka, ceMeHax KJCIIEBUHBI, YEPHOTO Mepla U JIIONKHA, yYKa3aTh UX TOKCHUY-
HOCTb U COJEPKAHNE B JTAHHBIX PACTUTEIBHBIX IPOIYKTaX.

JlaTb OMOXMMHUECKYIO XapaKTEePUCTUKY aJKaJIOUJ0B XMHHOIO JIepeBa U ONUii-
HOT'O MaKa, yKa3aTh UX COJAECPKAHUE B JAHHBIX PACTUTENIbHBIX POAYKTAX.

JlaTh OMOXMMHUYECKYIO XapaKTEPUCTUKY aJKAJIOUAOB, SIBISIOMIUXCS MPOU3BO/I-
HBIMH IIypUHA U UH/0Ja, YKa3aTh UX COJAEPKAHUE B PACTUTEIBHBIX TPOTYKTaX.

JlaTh OMOXMMHUYECKYIO XapaKTEPUCTUKY aJKAJTIOUAOB, SIBISIOIIUXCS MPOU3BO/I-
HBIMHU TpOIlaHa. YKa3aTh UX (DU3UOJIOTMYECKOE NIEUCTBHE M COJIepKaHUE B PaCTH-
TEJIbHBIX MPOJIYKTaX.

VYka3aTh ajaKajaouibl, MIMEIOIIUE apOMAaTUYECKYIO IPUPOY, U UX COJIEPKaHUE B
PACTUTENBHBIX IPOAYKTaX.

JlaTb OMOXMMHYECKYI0 XapaKTEPUCTHKY LHMAHOTEHHBIX TJIMKO3UIOB IIJIOJ0B,
CEMsIH JIbHAa U HEKOTOPBIX Pa3HOBUAHOCTEHN BUKU U (paconu. YKa3aTh UX COAEpKAHUE
B JJAHHBIX PaCTUTEJIbHBIX MPOAYKTAX.

Jlatb OMOXMMHUYECKYIO0 XapaKTEPUCTUKY TIJIMKO3UAOB pelbl, OpyCHUKU U TO-
JIOKHSIHKY, BaHWIH, (pJIAaBOHOUAHBIX INIMKO3UA0OB. YKa3aTh UX COJEp)KaHUE B pacTH-
TEJIbHBIX ITPOYKTaX.

JlaTh OMOXMMHUYECKYIO XapaKTEPUCTUKY CTEPOUIHBIX MIMKO3UJ0B. YKa3aTh UX
(U3HOJOrNYECKOe ICUCTBUE HA OPTraHU3M YEJIOBEKA M COAEPKaHUE B PACTUTEIbHBIX
MPOIYKTaXx.

JlaTh OMOXMMHYECKYIO XAPAKTEPUCTUKY TIIMKOAIKAJIOUIOB PACTEHUN CEMEN-
CTBa NACJIEHOBBIX. YKa3aThb MX JEHCTBHE HA OPraHU3M YEJIOBEKA U COJACpPKAHUE B
PACTUTENBHBIX MPOAYKTAX.

Jlatb OMOXMMHMYECKYI0 XapaKTEPUCTUKY TJIMKO3UI0B TOpUYHUIbl U XpeHa. YKa-
3aTh UX COJEPKaHUE B CEMEHaX 4E€pHOMU, O€Joi M capenTCKON ropyMIlbl U B KOPHSIX
XpeHa.

VYka3zaTh BAMSHHE NPUPOJHO-KIMMATUYECKUX (PAKTOPOB U PEKUMOB MUTAHUSA
pacTeHHi Ha HAKOIJICHUE AJIKaJOUJI0B U INIMKO3UI0B B PACTUTENBHBIX TPOTYKTaX.

Paznen 5. OcobenHocTH 00MEHA BelIeCTB JIPeBECHBIX PACTEHUH

Tema 5.1. OcobenHocTH GoTOCHHTE3A M AbIXaHUS JUCTBEHHBIX U XBOMHBIX
MOPOJ ApeBecHbIX pacTeHuil. 5.2. XuMHYeCKHil COCTAB IpeBeCHBIX PACTEHUI U
OMOXMMHYECKHE MPOIecChl CHHTE3a ApeBeCUHbI

VYkazarb 0COOCHHOCTH XMMUYECKOTO COCTaBa APEBECHUHBI XBOWHBIX U JINCTBEH-
HBIX JIPEBECHBIX PACTECHUN W yCIIOBUS (POPMUPOBAHUS ONTUMAIHLHOTO COOTHOIICHHSI
OCHOBHBIX XUMHUYECKUX BEIIECTB B APEBECHON PACTUTEIBHON MPOAYKIIUU.
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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 BO3MOKHBIEC PA3INMYMsl 110 COCTABY U COJIEPIKAHUIO 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 APEBECHBIX PACTECHUM.

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
JMCTBEHHBIX JIPEBECHBIX PACTEHUN B 3aBUCUMOCTH OT MHPUPOJHO-KIMMATHYECKUX
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.

OOBICHUTHP OCOOEHHOCTH OMOXMMHUYECKHX IMPOLIECCOB (POTOCUHTE3a y XBOW-
HBIX M JIUCTBEHHBIX JPEBECHBIX pacTeHui. [loka3aTk. Kak 3TO BIUSIET HA COAEPKaHUE
BOKHEHIINX XUMHYECKUX BEILIECTB B BET€TATHUBHBIX OpraHax U JPEBECUHE.

OOBICHUTH OCOOEHHOCTH OMOXMMHUYECKUX MPOIECCOB JbIXaHUS Y XBOMHBIX U
JIMCTBEHHBIX IPEBECHBIX pacTeHui. [loka3zaTh, Kak 3TO BIUSET HA COAECPKAHUE BAXK-
HEWUIINX XMMAYECKUX BEIIECTB B BEF€TATUBHBIX OpPraHaX U JPEBECHHE.

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

[TokazaTe cnenuduKy XMMHUYECKOTO COCTaBa M COJEPKaHMs NYOWJIbHBIX Be-
IIECTB Y PA3JIUYHBIX TPYII JIPEBECHBIX PACTCHUN U OOBSICHUTH, KAK 3TO BIUSAET Ha
Ka4eCTBO JIPEBECHOUN MPOIYKIIHH.

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

[Toka3aTp XMMUYECKUN COCTAB CMOJIBI JPEBECHBIX PACTEHHU W BO3MOKHOCTH
€€ UCMOJIb30BaHMS JJI1 XUMUYECKOM NepepadoTKu.

OOBICHUTH, OCOOEHHOCTH COCTAaBa U COJIEPKAHUSI MHHEPATbHBIX BELIECTB B
MPOAYKIMU JIPEBECHBIX PACTEHU B 3aBUCUMOCTH OT F'€HOTHUIIA U YCJIOBUH OKpYyXka-
FOLIEH CPEIBI.

KonTponbsHble paboThl MPOBOAATCS HA MPAaKTUYECKUX 3aHATUAX. llpu moxaro-
TOBKE K KOHTPOJIbHBIM pab0oTaM CTyAE€HTaM PEKOMEHIYETCS U3YYUTh TEOPETHYECKUI
MaTepuajg COOTBETCTBYIOIIMX Pa3/IeiOB YUYEOHON AMCHUILINHBI 10 KOHCIIEKTaM JIeK-
U ¥ IO PEeKOMEHIOBAHHBIM yUYeOHHKAM U y4eOHBIM 1MocoOusM. J1Jii caMOKOHTPOJIS
CBOMX 3HAHUI HEOOXOJUMO OTBETUTH HAa BOMPOCHI, COJACPIKAIIUECS B METOTUYECKIX
MaTepuajax 1o Kaxiaon TeMe yueOHOM NUCUUIUIMHGI, BBIMOIHUTD 33/1aHUS K TPAKTH-
YECKUM 3aHATUSM U TECTOBBIE 3aJaHUsl ¢ oTBeTamMH. Kpome TOro, CTyJe€HT UMeEeT
BO3MOXKHOCTbH IMOJIyYHUTh KOHCYJIbTALlMU Y MIPEnoaBaTelisi B COOTBETCTBUU C €ro rpa-
(UKOM TEKyIIUX KOHCYJIbTAIlUH.
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IlepeyeHb BONPOCOB, BLIHOCHMBIX HA MPOMEKYTOUHYIO aTTecTalIo (3a4eT)

1. Crpoenue u cBOMCTBA MOHOCAXapHIOB.

2. buoxmMuueckasi XxapaKTepUCTHKA OJIMTOCaXapuI0B.

3. CtpoeHue u ollue CBOMCTBA Kpaxmaia U MOJIUPPyKTO3HI0B.

4. buoxumuueckas XapaKTepUCTUKA KJIETYATKU U TEeMUIEIUIIONI03, UX COJIEepKa-
HUE B JPEBECHBIX PACTCHUSIX.

5. Ctpoenue u CBOMCTBA MEKTUHOBBIX BEIIECTB, KaMEACH U CIU3e U UX OUOJI0-
rU4ecKast poJib.

6. CrpoeHue u o01IMe CBOICTBA KUPOB.

7. CtpoeHue, CBOWCTBA U COAEpKaHUE B pacTeHUSX (HOCPOTIULIEPUIOB U CTEPO-
UJHBIX JTUTHIOB.

8. Ctpoenue u 6uosoruyeckasi pojib IITUKOJIHITHIOB U BOCKOB.

9. OcHOBHBIE KOHCTaHTBI KUPOB M MX HCIIOJIb30BaHUE ISl XapaKTEPUCTUKH Ka-
YeCcTBa PACTUTEIBHBIX MaCElL.

10.Baxneiimme aMIHOKHUCIIOTH PACTEHUH U UX OUOIOTHYECKasT POJIb.

11.Ctpoenue, cBoicTBa U GYHKIIUU OCIIKOB.

12.CocTtaB 0€IKOB JPEBECHBIX PACTCHHIMA.

13.buonornyueckas nmuTaTenbHas EHHOCTh PACTUTEIBHBIX OEIKOB.

14.Crpoenue, cBOMCTBa U (YHKLIHUU HYKJICOTHIOB B PACTUTEIILHOM OpPraHU3MeE.

15.Ponp BUTaMUHOB B OOMEHE BEIIECTB PACTEHUN M MX 3HAYCHHE B MUTAHUU Ye-
JIOBEKa M KOPMJIEHUU KMBOTHBIX. [loHATHE 00 aHTUBUTAMHHAX.

16.Ctpoenue u Guosornueckasi pojb BUTAMHUHOB — TUAMHHA, puOOQIaBuHa, -
PUIOKCHHA, [IMaHOKoOaaMuHa. X coaepkaHue B pacTCHUSIX.

17.buoxumMuyeckasi XapakTepUCTUKa BUTAMUHOB, PACTBOPUMBIX B KHUPAX U UX CO-
Jep’KaHUE B PACTCHUSIX.

18.Ctpoenue u Ouosiornyeckasi pojib BATAMUHOB — aCKOPOMHOBOW KUCIIOTHI, LIUT-
pUHa, HUKOTHHOBOM KUCIOTHL. VX comepxaHue B paCTCHHSIX.

19.brnoxumMuyeckasi XapakTepUCTUKa BUTAMHUHOB — IMAaHTOTEHOBOW M (POIUEBOI
KHCJIOT, OMOTHHA, MUOMHO3HUTAa, S-METHJIMETHOHUHA.

20.ITytu o6pazoBanusi ATD B pacTeHusIX.

21.Vcnonp30BaHrME OCHOBHBIX TEPMOJMHAMHYECKMX (YHKIUN AN XapaKTepu-
CTHKU OMOXMMHYECKUX PEaKIIHA.

22 IlpuHuumbl pacuyera U3MEHEHHs CBOOOIHOM PHEPrUU B X0Ji€ OMOXUMHUYECKUX
MIPEBPAILICHUM.

23.Makpospruyeckue CoeJJMHEHUS U UX POJib B 0OMEHE BEUIECTB OPraHU3MOB.

24.CtpoeHue 1 001111e CBoicTBa PepMEHTOB.

25.MexaHu3Mm 1ercTBUs PepMEHTOB.

26.Knaccudukarus v eTuHUALBI aKTUBHOCTH (PEPMEHTOB.

27 .M30gepMeHTBI U UX POJIb B )KU3HEACITEIILHOCTH PACTEHU.

28.3aBUCHUMOCTD JIeHCTBUSL (PEPMEHTOB OT YCJIOBUN OKpYKaIOIIEH cpefbl (Temrie-
patypa, pH, koHLleHTpauus cyOcTpara).

29. AKTHUBATOPHI 1 UHTUOUTOPHI (PEPMEHTOB.

30.Perynsmust akTHBHOCTH KOHCTUTYTUBHBIX U HHAYIIUOETBHBIX (PEPMEHTOB.

31.MexaHu3M auI0CTEPUUYECKOM peryisiiuu (pepMeHTaTUBHOW aKTUBHOCTH.

32.I1ytu accumusiiu yraekuciaotsl y Cau Cs — pacTeHHIA.
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33.OCHOBHbIE TyTH B3aUMOIPEBPAILIEHUI MOHOCAXaPUIOB.

34.Tlento3zodocdaTHblil MyTh OKUCIECHUS YTJIEBOJAOB U €ro OMoornyeckas poJib.

35.CuHTe3 U pacmaji 0JIMrocaxapuaoB.

36.buocuHTe3 U pacnaj Kpaxmara.

37.buocunTte3 u pacnaj NoJIUPpPyKTO3UI0B, KIETYATKU, MIEKTUHOBBIX BEIIECTB U
TeMULEIIIIONO03.

38.ConeprkaHue caxapoB M MOJUCAXAPUIOB B PACTUTEIILHON MTPOTYKITUH.

39.buocuHTE3 HACKIIIEHHBIX KUPHBIX KUCIOT.

40.buocuHTE3 HEHACKIIIEHHBIX JKUPHBIX KUCIIOT.

41.0OcHOBHBIE 3Tallbl CUHTE3a AlWITJIMIIEPUHOB U3 YIJIEBOJOB.

42.Pacniaj >xupoB U asib(pa-OKUCICHUE KUPHBIX KUCIIOT.

43.MexaHu3M [3-OKUCTICHUS KUPHBIX KUCIIOT.

44 Bbuocuntes u pacnaja GpocHoaunuaoB, TIUKOJIUIHUIOB U CTEPOIIOB.

45.1 THOKCUIIATHBIN LIUKJI U €ro OUOJIOTUYECKas POJib.

46.B03MOHBIC ITyTH MPEBPAIECHUS JTUMUIOB B YTJICBOIBI.

47.buocuHTe3 M 00IIMe MyTH MPEBPAIICHUST aMUHOKHUCIIOT.

48.MexaHn3Mbl ACCUMUJISIIME aMMOHUMHON U aMHIHOM (opM a3o0Ta.

49.MexaHu3M BOCCTAHOBJICHUSI HUTPATOB U IPUYMHBI UX HAKOIUICHUS B PACTECHU-
SIX.

50.MexaHu3Mbl CBSI3bIBaHUS U30BITOYHOTO aMMHUaKa B PACTCHUSIX.

51.buoxuMuyeckue mporecchl CAMOMOTHYECKOM a30TPUKCAIINN.

52.Ctpykrypa u 6uonorudeckas pois JIHK.

53.Ctpoenue u 6uonoruveckast poib puOOCOMHON, MATPUYHOW U TPAHCTIOPTHOMN
PHK.

54.Hexneotunnsiii coctaB JJHK u PHK.

55.Hykneotuansiii kog PHK u npuHnumne! nepenayn reHeTHUECKOW HH(pOpMaLUU.

56.Mexanu3m permukanun JJHK.

57.Mexanusm cunre3a PHK.

58.Mexanusm OMoCcHHTE3a OETKOB M HYKJICOTH/IOB.

59.Pacnian HyKJIEMHOBBIX KHCIIOT, HYKJIEOTHUIOB M OEJIKOB.

60.DeHonbHBIE COEAMHEHUS U UX (DYHKIIMHM B PACTUTEIBHBIX KJIETKAX.

61.TepnieHOMIHBIC cOeTMHEHMS U d3UPHBIE Maca.

62. Ankanouabl U TIMKO3UIbl PACTCHUM.

63.0Ocob6eHHoCTH POTOCUHTE3a IPEBECHBIX PACTCHUH.

64.0co0eHHOCTH ABIXaHUSI IPEBECHBIX PACTCHUIA

65. X¥UMHYeCKUi COCTaB BETETATUBHBIX OPTAaHOB M CEMSH JIPEBECHBIX PACTECHUH.

66.buoxuMuueckre mporecchl CHHTE3a IPEBECUHBI.

67.buoxuMuueckre mpoiecchl CHHTE3a 3aMacHbIX BEIIECTB B BET€TATUBHBIX U Pe-
MPOTYKTUBHBIX OpraHaxX JPEBECHBIX PACTCHUIM.

6.2. Onucanue mnoka3arTejieii M KpUTePpHEB KOHTPOJISA YCHEeBAeMOCTH,
ONMCAHUEe KAJ OLeHNBAHUSA

JIns OllCHKM 3HAaHWKM, YMEHHH, HaBBIKOB M (OPMHUPOBAHUSI KOMIICTCHIIUN I10
JUCLHUIUIMHE TPUMEHSIETCS 0a/NIbHO-PEMTHHIOBAsl CHUCTEMA KOHTPOJS U OLEHKHU
YCIIEBAEMOCTH CTYAECHTOB.
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B ocHoBy 6amnbHO-periTunroBoii cuctemMol (bPC) momoskeHbl TpUHITUIIBI, B CO-
OTBETCTBUU C KOTOPHIMH (DOPMUPOBAHHE PEUTHHTA CTYAEHTAa OCYILECTBIISAETCS B XO-
JI€ TEKYILET0, MPOMEKYTOYHOTO KOHTPOJISI U IPOMEKYTOYHOM aTTECTALlMK 3HAHHM.

Tekymuii KOHTPOJIb MO pa3ziesiaM Kypca MIPOBOAUTCS IO MEPE 3aBEPLIEHUS UX
n3ydyeHus. [1o utoraMm peHTUHHTOBOM OLEHKU CTYJIEHTHI IOMYCKAKOTCS K Claue 3a4era,
ecii cyMMa OaJulOB MO UTOTaM TEKYIIETO KOHTPOJS UX YCIIEBAEMOCTH COCTAaBIISET
He MeHee 60.

[Ipyn HECBOEBPEMEHHOM BBINIOJHEHUN CTYJICHTAMHM 3aJaHUM TEKYIIETO KOH-
TpoJisi 0€3 yBaXXHUTEIbHOW MPUYMHBI MO PEHICHHI0 Kadeapsl Oayuibl peUTHUHTOBOM
OLIeHKH MoryT cHukaThes Ha 10-30 %. B koH1e yueGHOro cemecTpa UTOTH TEKyIen
YCIIEBAEMOCTH TIPOCTABIISIOTCS B BUJIE CYMMBI 0aJlIOB.

[IpomeXyTOUHBIM KOHTPOJIb 3HAHUN, YMEHUN U BJIAJCHHUN CTYACHTOB IO JMC-
LIUIUIMHE OCYILIECTBISIETCA B BUAE 3a4€Ta, KOTOPBIM IMPOBOJIUTCS C LEIbK OLECHKU
YPOBHSI OCBOEHHUSI MU TCOPETUYECKUX 3HAHWM, Pa3BUTUSA TBOPUYECKOTO MBIIIJICHHUS,
MPUOOPETEHUSI HABBIKOB CaAMOCTOSITEILHON pabOThl, YMEHHSI CUHTE3UPOBATH MOJIY-
YEHHBIC 3HAHUS W MPUMEHSATH UX I PEIICHUS] MPAKTUUECKUX 33Jad. 3a4eT MpOBO-
ouTcs B ycTHOM (hopMe 1o BompocaM k 3adery (ctp. 29-31). [Ipunumarommii 3auet
IIPENoAaBaTellb UMEET NMPABO 3a1aBaTh CTYAEHTaM JIONOJIHUTEIbHBIE BOIIPOCHI, Ja-
BAaTh 33Jla4d W MPUMEPHI MO MpOrpaMMme JaHHOW aucuuiuiuHbl. [lepecmauda 3adera
JlonycKaeTcsi He 6osiee AByX pa3. Tperuil pa3 nepeciaya 3ayeTa OCyIIECTBISETCS Ie-
pell KOMUCCUEN, HA3HAYAEMOM JUPEKTOPOM UHCTUTYTA.

CTpPYKTYPHO-J10THYECKAA CXeMa U3y4YeHHUs Y4eOHOM TN CIUIINHBI

«buoxumus JpeBeCcHbIX PaCTEHUIN»

3 rox obyuenmns, 6 cemecTp

Pasznea 1. «Ctpoenue, cBoiicTBa U OMoJI0rHYec-
KHe (PYHKIIUM OCHOBHBIX OPraHUYeCKHUX BellecTB
pacTeHuii»

O01Iee KOJIUYeCTBO 0AJLI0OB - 28
Tembi 1.1, 1.3 — mo 8 6ay710B
Temsr 1.2, 1.4 — mo 6 6aj710B
KonTpoJsbHbIe padoThl 10 TEMaM
TecTupoBanue no pasueiny
1-16 6amn0B — He3a4ET 17-28 6a10B — 3a4€T

g

Pasznen 2. «kbnoxumuueckasi JHepreTuka u ¢ep-
MEHTbD)

Oo1ree kKoan4YecTBO 0aJI0B — 14
Tema 2.1 — 8 6a/10B
Tema 2.2 — 6 6a/1510B
KoHnTpoJibHbIE padoThHI 10 TEMAM
TecTupoBanue no pasueiy
1-7 6aj10B — HE3aYET 8-14 6an0B — 3a4éT

3
Paznen 3. «<O0MeH yriieBo0B, TUNHUI0B U A30THUC-
TBIX BEeIIECTB»
Oo1mee KOJIMIECTBO 0a/LI0B - 36
Temsl 3.1, 3.2 — mo 10 6as10B
Tema 3.3 — 16 6a/10B
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KonTposabHble padoThI M0 TEMaM
TecTupoBanue o pasueiny

1-21 0anaa — He3a4eéT 22-36 6217108 — 32a4ET

3
Pasnen 4. «BemecTtBa BTOPUYHOTO MPOUCXOKIE-
HHUS
Oo6mee koanuecTBo 6aL10B — 10
Temsbl 4.1, 4.2 — mo 5 6a710B
KonTpoJsbHbie padoThl 10 TEMaM
TecTupoBanue no pasuesny
1-5 6ans10B — HE3aUET 6-10 6a10B — 324éT

g

Paszgen 5. «OcodenHOCTH 00MeEHa BeleCTB JpeBec-
HBIX paCTeHU»

O0uree KoJIn4ecTBO 0a/L10B — 12

Tembl 5.1, 5.2 — mo 6 6as710B

KonTpoJsbHbIe padoThl 10 TEMaM
TecTupoBanue no pasuesny

1-6 0a1510B — He3a4éT 7-12 6a/J10B — 324€T
Jomyck K 3a4éTy Mo AMCHUIJINHE — He MeHee
60 0as10B
4
| 3auér \

Kpurepuu onieHuBaHus pe3yabTATOB 00y4YeHUs

Tabmura 7

Onenka

Kpurepun oueHuBanus

Bricokuuii ypo-
BEHb «5»
(oTIIMYHO)

OIICHKY «OTJIHYHO» 3aCIYXKUBAET CTYACHT, OCBOMBILIUI 3HAHUS, yME-
HUSl, KOMIIETEHLIUU U TEOPETUYECKUI MaTepuan 6e3 mpoOesioB; BhIMOJI-
HUBIIWH BCE 3aJaHUs, IPEAYCMOTPEHHbIE y4eOHBIM TUIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKH MPOPECCUOHANBHO-
r'o IPUMEHEHHUSI OCBOCHHBIX 3HAHHH C(HOPMHUPOBAHBI.

KomnereHnunun, 3aKperyi€HHbIC 3a JUCHUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — BHICOKH.

Cpennuii ypoBeHb
«4»
(xopor10)

OLICHKY «XOPOILO0» 3aCITYKUBAET CTYJICHT, IPAKTHUECKU OTHOCTHIO
OCBOMBIIINY 3HAHUS, YMEHMI, KOMIIETCHIIUN U TEOPETUYECKUIM MATEpU-
a, yueOHbIe 3aJJaHKs He OIICHEHbl MAaKCUMAJIbHBIM YHUCIIOM 0aJljioB, B
OCHOBHOM C()OPMHUPOBAIT MPAKTUIESCKUE HABBIKH.

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

[Toporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEIIBHO)

OLICHKY «Y/J0BJIETBOPUTEJIbHO)» 3aCIyKUBAET CTYACHT, YACTUYHO C
Hp06eHaMI/I OCBOMBIITHH 3HAaHUA, YMCHHA, KOMIICTCHIIUA U TCOPCTHUYIC-
CKHI MaTepuall, MHOTHE y4eOHbIE 3aJaHUs TUOO HE BBITTOIHIII, JTHO0
OHH OLICHCHBI YU CIOM 6aJIJIOB 6JIH3KI/IM K MUHUMAJIBHOMY, HCKOTOPELIC
MPAKTUYECKHE HAaBbIKK HE CPOPMHUPOBAHBIL.

Komnerenuuu, 3akpenia€HHble 3a AUCHUIIIINHON, C()OPMHPOBAHBI Ha
YPOBHE — I0CTATOYHBIM.
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MuHUMaIBHBIN | OLEHKY «HEYAOBICTBOPUTEIBHO» 3aCIYKUBAET CTY/ICHT, HE OCBOMBIIUI
YPOBEHb «2» (He- | 3HaHWsI, YMEHUS, KOMIIETCHIIMM U TECOPETUUYECKUA Marepuai, ydeOHbIe
YIOBJIETBOPH- 3aJJaHUs HE BBIMIOJIHUI, TPAKTUYECKHE HaBBIKU HE CPOPMUPOBAHBI.
TEJILHO) KoMnerenuum, 3akpenaéHHple 3a JUCIUIUIMHON, He C()OPMHUPOBAHBI.

7. YueOHO-MeTOIMYecKOe M HH(POPMALIMOHHOE o0ecneyeHne TUCIIUIITHHBI
7.1. OcHoBHas JuTEpaTypa

1. HoukoB H.H. buoxumus npeBecHbIX pacTeHui: ydeOHOe mocodue, 4. |. —
M.: U3narensctBo PITAY-MCXA nmenn K.A. Tumupsizesa, 2016. — 199 c.

2. HosukoB H.H. buoxumus apeBecHbIX pacTeHuil: yuebHoe mocobue, 4. Il. —
M.: U3natensctBo PTAY-MCXA umenu K. A. TumupsizeBa, 2016. — 160 c.

3. HoBuxoB H.H. buoxumusi cenbcKOXO3SMCTBEHBIX PACTEHUN: YUYEOHUK IS
6akanaBpoB. — M.: ®I'BHY «Pocundopmarporex», 2017. — 579 c.

7.2. lonoJIHUTeIbHAS JJUTepaTypa

1. bysmakoB B.B., Mensenes A.B. IIpou3BOACTBO NPOAYKIIMU PACTEHUEBO/I-
CTBa, CBOOOJIHOM OT HUTPATOB M NecTUlnaoB. — M.: PocAKOarpo, 2007. — 37
C.

2. BeperennukoB A.B. ®usnonorus pacteHuii. — Boponex: Boponexckas roc-
yAapCTBEHHAs JIeCOTEXHUUYecKas akaaemus, 2002, — 272 c.

3. I'pubon JI.A., bapano B.1. Ot monekyn k xu3nu. — M.: URSS : Kpacann,
2012. - 207 c.

4. Jlocoun P., Dmmmor JI., Ommmot VY., Ixxonc K. CrpaBounnk Onoxumuka. — M.:
Mup, 1991, —453 c.

5. 3anpoméroB M.H. ®eHosbHBIE COEAMHEHUS: pacIpOCTpaHEHHE, METa0O0IN3M
U ¢pyHkuu B pactenusix. — M.: Hayka, 1993, — 271 c.

6. HoBuxoB H.H. buoxumuyeckas snepretuka. — M.: PTAY — MCXA umenu
K.A. Tumupszena, 2009. — 46 c.

7. HoBukoB H.H. buoxumus pactennii: yueOHuK 11t By30B ¢ rpudamu YMO u
MununcrepcTBa cenbekoro xossaicrsa PO. — M.: KonocC, 2012. — 679 c.

8. HosukoB H.H. buoxumudeckre ocHOBBI (pOpMHUpPOBAHUS KauecTBa MPOIYK-
MU PAaCTEeHUEBOJICTBA: yueOHOe mocooue ¢ rpudpom YMO. — M.: Uznarensb-
ctBO PI'AY — MCXA nmenu K.A. Tumupszesa, 2014. — 194 c.

9. YepnukoB B.A., UrnateeBa C.JI. be3omacHOCTh MPOI0BOILCTBEHHOTO CHIPHS
U MIPOJIYKTOB MUTAHUS U3 PACTUTENBHOrO Chiphbsi. — M.: Pocundpopmarporex,
2017.- 136 c.

10.11lep6akoB B.I'., Jlobano B.Il. buoxumus u TOBapoBeICHHUE MACIUIHOTO
ceipbi. — M.: KonocC, 2003, — 360 c.

7.3. HopmaTuBHBbIe IPAaBOBbI€ AKTHI
Her.

7.4 MeToauyeckne YKa3aHHsl, PEeKOMEHJAAIMM M [pPyrue MaTepUAIbl K
3aHATHAM

1. HoBukoB H.H., Tapa3zanosa T.B. JIabopaTopHBbIil IPaKTUKYM 110 OMOXUMUU
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pactenuil. — M.: U3narensctBo PI'AY — MCXA umenu K.A. Tumupszena, 2012, —
98 c.

2. TapazanoBa T.B., HoBuxoB H.H. TectoBbie 3amaHusi mo JUCHUILIUHE
«buoxumus pacrenuin». —M.: I3a. PTAY-MCXA umenu K. A. Tumupszena, 2008, —
108 c.

8. IlepeueHnb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX /IJIS OCBOCHHS TN CIUTLTUHBI
www.studentlibrary.ru — smextpoHHoe m3nanue ydyeOHuWKa «buoxmmus pacre-
aui» / HoBukoB H.H. — M.: KomnocC, 2013. — Y4yeOuuku u ydeOHbIe MOCOOUs AJIs
CTYJICHTOB BBICIIINX YICOHBIX 3aBEACHHM.

files.Ibz.ru — snexTpornoe uznanne yueOHuka «bruoxumus pacteHuin» / Xenar

['.B. — M.: BUHOM. JlaGopatopus 3nanwuii, 2014. — 474 c.

9. [lepeyeHb NPOrpaMMHOro odecrnevyeHus 1 UHPOPMANMOHHBIX CPABOYHBIX
CHCTEM

Doal — 6a3a m1aHHBIX HHOCTPAHHBIX JKYPHAJIOB;

KoHcop, Arporounck — CoBpeMeHHbIEC 0a3bl JaHHBIX;

PedepatuBnas 6a3a nanneix Arpukona u BUHUTU;

ChemEXper - mouck coeAMHEHNI B Pa3IMUHbIX 0a3aX JaHHbIX;

ISI's Reaction Citation Index (RCI) — 6a3a qaHHBIX 0 XMMHYECKAM PEAKIUSIM;

PubSCIENCE - nocTtym kK aHHOTaIUsSM CTaTel B )KypHaJIax;

Cambridge Crystallographic Data Centre — mouckoBasi cucrema o CBOHCTBaM
BemecTB B 6aze Cambridge Structural Database;

BA3A JTAHHBIX "XUMUNA" BecepoccniicKoro MHCTUTYTa HAyYHOM M TEXHU-
yeckoit nuanopmarmu (BUHUTHN) - noctynen paznen no Gpu3NKo-XUMHUYECKONH OHO-
JIOTHH;

MDL Information Systems — uHbOpMaIMOHHO-IOMCKOBAs CUCTEMa B 00JIACTH
€CTECTBEHHBIX HAYK U XMMHUH;

AntiBase 2.0 — 6a3a JaHHBIX IPUPOIHBIX BEIICCTB;

Rambler, Yandex, Google — nH(}popMarOHHO-CIIPaBOYHbIE U ITOMCKOBBIC CH-
CTCMBL.

10. Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI 1151

OCYIIeCTBJIEHHS 00Pa30BATEJIbHOTO MPOIEcca Mo JUCHUTIIHHE

Jlisg peanuzanuy IporpaMMBbl MOATOTOBKU MO auciuruinHe «buoxumus npe-
BECHBIX PACTEHUI» MepeueHb MaTePUaIbHO-TEXHUYECKOTO 00eCTIeueHUs BKIIOYAET:

1. CneunanbHOE IOMEIIEHHUE JIJIsl POBEACHUS 3aHATUN JEKIIMOHHOTO THIIA;

2. Cnenuanu3upOBaHHbIE Ay JUTOPUH JIJISl IPOBEACHHS MPAKTUYECKUX 3aHATH,
TPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJS U MPOMEXKY-
TOYHOU aTTEeCTalUH;

3. [Tomemienus At CaMOCTOSITENILHON PabOThI;

4. Tlomemenus JUIsl XpaHEHHs] PEaKTHBOB, XMMHMUECKON MOCYAbI, NpOoQuiIaK-
TUYECKOTO 00CITy)KUBaHUs1 000PYAOBAHUS.

Kadenpa pacnonaraer cieayronmmu y4eOHbIMU IPUOOpaMU U MHCTPYMEHTa-
MU: MEPCOHAIBHBIE KOMIBIOTEPHI, MYJIbTUMEIUNHBIA IPOEKTOpP, CKaHEpbl, KONU-
pOBaJIbHBIE amnmnapaThl, HEOOXOIUMBIM MEpEeYeHb AHATUTHYECKOIO O0O0PYI0BaHMS
(Tabm. 8).
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TaOmuma 8

Cgenennsi 00 00eCnIe4eHHOCTH CNIENNAIN3UPOBAHHBIMHU AYAUTOPUSAMH,
KaOMHeTaMu, JJad0OpaTOPUSIMH

HanmeHoBaHMe crielIHAJBHBIX 110-

MeIlleHUi 1 MoMelleHnii 1JIsl caMo-

CTOATEILHOM padoThl (Ne ydyeOHOTO
Kopmyca, Ne ayiuTOpHun)

OCHAIEHHOCTH CHEeNAJILHBIX IOMEIEeHNIT U MoMelle-
HUI V151 CAMOCTOATEIbHOI padoThI

1

2

Yuebnsiit kopmyc 17 (cTapsrit), bombimas
arpoXuMHUYECKas ayTUTOpHUs (JICKIHOH-
Hasl ayIuTOpHUs)

MynbTUMEAUIHBINA NPOEKTOP C BO3MOXXHOCTBIO ITOJKIIIOYE-
HUs K cetu "MHTepHeT" U oOecrieueHreM J10CTyIa B 3JIEK-
TPOHHYIO  MH(POPMAIIMOHHO-00pa30Ba-TEIBHYI0  CPEny
YHHUBEPCHUTETA.

Yuebnsiit kopmyc 17 (cTapsbrit), yaeOHbIC
nmabopartopun 204 u 205 (mms mpoBene-
HUS PAKTUYECKUX U JTAOOPaTOPHBIX 3a-

HSTHIN)

Cucrema OYHMCTKM BOJBI, TEXHHWYeCKHe Bechl (Adventurer
OHAUS Ne AR 1530), anamutnyeckue Bechl (AXis AN 200),
dhotoanekrpokoaopumerprl (KOK 2), crnexrpodoro-merp (CD
26), XONoOUIBHUKH, TepMoperynupyemsie 6anu (QKPOC 4300,
Th-6), cymunbHble IIKa(bl, CPEIHECKO-POCTHBIC HEHTPUDYTH
(Beckman Y6B, Eppendorf 5415 C), pH-meTp (MoHOMEp AHHOH
4100), snektpomexanu-yeckue Memanku (LM 201, VD LOVE-
NA PRAHA), anmaparsl Keenbaans, nepcoHanbHble KOMITBIO-
TEpbI, KOMITBIOTEPHBIN MPOEKTOP, HArpeBaTEIbHAS M BBITSHKHAS
CHCTEMBI JAJIsl MOKPOTO O30JICHUSI PACTHTEIBFHOTO MaTepuana,
nossipumetp (CM-2), U3MeNbUUTENN PACTUTEIBHOTO MaTepHa-
J1a, JO3UPYIOIIUE YCTPONCTBA JIJIsl TO3UPOBAHKS PEaKTUBOB

Oowexurue Ne 8. KomHara 11 camo-
MOJITOTOBKHU CTY/ICHTOB

Habop mebenu 1 yueOHBIX TPHUHAIC)KHOCTEH TSI CaMOITOATO-
TOBKH CTYICHTOB

Aynutopust UIsl CaMOCTOSITENIbHOI pabo-
THI CTYAEHTOB: brubnnoreka, YuTaabHbIH
3aJT IEPUOTUKH, KoM, 132

[IpencraBieHbl Hay4YHBIC JKYpHAJIbl W Ta3eThl 3a IMOCICHAHHUE 5
JIET TOJdydaeMble OWONHMOTEKON IO TOMIMHCKE, TUCCEPTAITHH.
O6opymoBanue mjisi KcepokonupoBanus. J{ocTymm k 6ecrpoBo-
Hoit cetu UnTepuert (wi-fi).

Ayautopust UIsl CaMOCTOSITENILHOI pabo-
THI CTYAEHTOB: brubnnoreka, YuTaabHbIH
3aJ1 y9eOHO# uTepaTypsl, koM. 133

B oTkpeITOM mocTyme mpencTtaBieHa Bcs yueOHas W y4yeOHO-
MeToamdeckas Jureparypa, uMmeromasics B ¢orme [IHB, arpo-
KJIMMaTHYECKUE CIPAaBOYHHUKH, 12 KOMIBIOTEPHBIX MECT C JI0-
CTYIIOM B 3neKkTpoHHbIH Katanor LIHB u MHTepHerT.

AyauTopus 11 CaMOCTOSITeITLHOM pabo-
THI CTYIeHTOB: brnonmoreka, KoMmitsro-
TEpHBIN YNTAJIBHBIN 3211, KoM. Nel144

3an paccunTtaH Ha 32 pabounx MecTa ¢ OSCIUIATHBIM JTOCTYIIOM
K ceTtu IHTepHeT.

JIns mpoBEeAEHHsT TEOPETHUYECKUX 3aHSATHW MO AucuuiimHe «buoxumus npe-

BECHBIX PACTEHUI» UMEIOTCS CHelUaIM3UPOBAHHbIE Y4E€OHbIE ayJUTOPHUH, MEPCO-
HaJbHbIE KOMIIBIOTEPHI, CKaHEPhI, MYJIbTUMEAUNHBIA TPOEKTOP, HAOOP MpE3eHTALMMA
10 TEOPETUUECKOMY KYpCY, CIIPABOYHBIE MaTEpHUAJIbI IO pa3jesaM JUCHUIUINHBL. s
BBITIOJIHEHUSI CAMOCTOSITEILHOM pa0dOThl CTYJIEHTHI UMEIOT JOCTYI K KOMIBIOTEPHOU
TEXHHUKE C BO3MOKHOCTBIO MOJIKII0UeHus K ceT "MHTepHeT" 1 o0ecrneueHrueM BXoja
B DJICKTPOHHYIO UH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEpPCUTETA Ha Kade -
pe ¥ B UUTAJILHOM 3ajie OMOJIMOTEKH YHUBEPCUTETA.

[IpoBenenue 3aHATHII OCYIIECTBISCTCS B CHCIUATM3UPOBAHHBIX JTAOOpATOpPH-
SIX, OCHAIIEHHBIX JTAOOpaTOpHON MeOenbl0 U HEOOXOJIUMBIM MEPEYHEM OCHOBHOTO
o0opynoBaHus: HabOp JTa0OPATOPHOM MOCY/bI, CUCTEMa OYHUCTKU BOJIbI, TA30BHIE U
AJIEKTPOHATPEBATENH, ITATUBBI, TOPEIKU, PEAKTUBBI, TEXHUYECKHE 1 aHATUTUIECKHE
BeChI; (OTODIEKTPOKOJIOPUMETPHI, CIEKTPO(POTOMETpP, XOJOJUIBLHUKH, TEPMOPETY-
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JupyeMble 0aHM, CYyIIMIIbHBIE Ka(pbl, CPETHECKOPOCTHBIE IIEHTPUPYTH, TUTPOBAIIb-
HOe oOopynoBanue, pH-MeTp, aekTpoMexaHnYecKrue Mellaliku, annaparsl Keenpaa-
JIsl, HarpeBaTeabHasl U BBITSDKHAS CHCTEMbI ISl MOKPOTO O30JICHUSI PACTUTEIBHOTO
MaTepuana, MoJIspUMeTp, HaOOpbl TEPMOMETPOB U JEHCUTOMETPOB, TO3UPYIOIIHE
YCTPOMCTBA, MEPCOHAIBHBIE KOMIBIOTEPHI, U3MEJIIBUUTEIIM PACTUTEIBHOIO MaTepua-
J1a, KOMITBIOTEPHBIN TTPOCKTOP JIJIs aHAJIU3a IBETHBIX N300paKEHUM.

11. Meroauveckue peKOMeHIANUMN 00YYAIOIIUMCS 10 OCBOCHUIO JUCHUILIUHbBI

CamMocTosTENbHOE M3YYEHUE Pa3/IesIOB AMCLUIUIMHBI OCYIIECTBIISIETCS Ha OC-
HOBE MaTepUajoB JEKIHN U PEKOMEHyEMOU JIUTEepaTypbl. 3adaHus JJIsl CaMOIIOATO-
TOBKH I10 KaKJOMY pa3feiy AArTCs IMPENoJaBaTesieM Ha MPAKTUYECKUX 3aHSATHUAX C
COOTBETCTBYIOIIUM OOBbACHEHUEM. {711 CAaMOKOHTPOJSl CTYJEHTaM PEKOMEHIYIOTCS
TECTOBbIE 3aJ]aHUsl IO AUCLMILIUHE C OTBeTaMU. KOHTPOJIb caMOCTOSTENIbHOM padOoThI
CTYJCHTOB IIPOBOJAUTCS HA MPAKTUUECKUX U JTJAOOPATOPHBIX 3aHATHSIX.

[Ipu mOATOTOBKE K KOHTPOJIBHBIM padOTaM CTyACHTaM MpeIaraeTcs u3y4uTh
y4eOHbII MaTepuall COOTBETCTBYIOIIMX Pa3/IesOB U TEM Kypca MO KOHCIEKTaM JIeK-
IMH U 10 PEKOMEHJIOBAHHBIM y4eOHUKaM U y4eOHBIM MOCOOMSM U3 NEPEUHsI OCHOB-
HOW U JIOTIOJTHUTENBHOW JIUTEPATYPHI.

JUisi cCaMOKOHTpPOJIsSi CBOMX 3HAHWM CTyA€HTaM PEKOMEHIYETCsl OTBETUTh Ha
BOIIPOCHI, COAEPKALIMECS B METOAMYECKUX MaTepuasax Mo KaxiaoMmy pasierny ydeo-
HOM JUCUUIUIMHBL, U BBIIIOJIHUTH TECTOBBbIE 3aJaHUs ¢ oTBeTaMu. OHM MMEIOT BO3-
MO’KHOCTb IOJIyYHUTh KOHCYJIBTALIUU Y TPENOAaBaTeNsl B COOTBETCTBUU C €ro rpadu-
KOM TEKYLIUX KOHCYJIbTalUH.

Buabl u popmMbl 0TPAGOTKH NPONYIIEHHBIX 3AHATHIA

CryneHT, MponyCTUBIINKM JIaDOpaTOpPHOE 3aHSATHE, 00s3aH CaMOCTOSATEILHO HU3Y-
YUTh COJIepXKaHue 1a00paTOpHOM pabOTHl MO MPAKTUKYMY, COCTaBUTh KOHCIEKT W
MOJIYYHTh Pa3pelieHre MpernojaBareiss Ha OTpaboTKy MponyimeHHoro 3auatus. OT-
paboTKa 3aHATHS BBITIOIHSAETCS MO, PyKOBOJCTBOM JIaOOpaHTa, MOCIE YeTO CTYICHT
IPEIBSIBISCT MOMYyUYEHHBIC PE3yIbTaThl MPETMOAaBaTelI0 U 3alIUIIAET TaO0PaTOPHYIO
paboTy 1Mo yCcTaHOBJICHHBIM TpeOoBaHUIM. OTpabOTKa MPOMYIIEHHBIX TPAKTHICCKUX
3aHITHH, KOHTPOJBHBIX PabOT, TECTUPOBAHHWM BBIMOJHSACTCS MO TpaduKy, yTBEp-
KIEHHOMY 3aBEyIOIIUM Kadeapoit.

12. MeToauveckue peKOMeHIAIUN NMPENoJaABATE/ISIM 10 OPraHUu3auuu
00y4eHHS 10 TUCHHUILTHHE

st popMupoBaHUS y CTYJICHTOB COOTBETCTBYIOIIMX KOMIIETCHIINN B Pe3yJib-
TaTe U3y4YeHUs JAaHHOW yueOHOM MUCHUIIIMHBI PEKOMEHAYETCS IPUMEHSTh 00bICHU-
TeJIbHO-WJUTIOCTPATUBHBIE, MPOOJIEMHbIE U TOUCKOBBIE MOJEIN OOy4eHHs, Harpas-
JICHHBIE Ha AKTUBU3AIUIO CAMOCTOSTENHHOM paboThl 00y4aeMbIX, aKTUBHBIE U UHTEP-
aKTUBHBIC (DOPMBI 3aHITHM, yKa3aHHbIE B MyHKTE 5. COBOKYMHOCTh (hOpM 00yUYeHUs
BKJIIOYAET: JICKI[UU, MPAKTUUYECKUE 3aHATHS, Ja0OpaToOpHble pabOThl, KOHTPOJIbHBIC
paboTHI 110 TEMAM M TECTUPOBAHUE T10 pa3jieiaaM JUCHUTLIUHBI.

Kontpons Tekymieir pabOThl CTYyIEHTOB OCYIIECTBISIETCS MPU MNPOBEACHUU
MPAKTUYECKUX 3aHSATUN, KOHTPOJBHBIX pa0OT MO TEMaM U TECTUPOBAHUS M0 KAXKIOMY
pas3zeny TUCHUILIMHBI, 3auTe Ja0opaTopHbiX padoT. OeHKy TeKyIIel ycrneBaeMo-
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Ga/IJI0B 110 BBEITOJIHEHUIO JA00PATOPHBIX paboT, pe3ybTaTaM KOHTPOJIBHAIX padoT o
TeMaM M TECTUPOBAHUS IO paszeny cocTaBisieT He meHee 60% OT MakCHMaIbHOrO
nHopmatusa. CTyIeHTbI, aTTECTOBAHHBIE 1TO BCeM yueOHBIM pasjieniaM ¥ HaOpaBllue
He MeHee 60% peUTHHIOBBIX 0AllIOB OT MAKCHMAIbHOI'O HOPMATHBd, IOJy4atoT J0-
MYyCK K 3a4eTy M0 JUCLIUTUTHHE.

IIpu OCYIIECTBIEHUH KOHTPOJIS 3HAHMUU, YMEHMHA W BIAJeHUN CTYICHTOB IO
JUCLMIIAHE TIPOBOJUTCS OllEHKA YPOBHS OCBOGHMS MMM TEOPETUYECKHMX 3HAHUM,
Pa3BHUTHs TBOPYECKOIO MBILLICHUsA, NPUOOPETEHUsS HABBIKOB CaMOCTOSATENbHOU pa-
6OThI, YMEHHUSI CUHTE3UPOBAThH IOMyUeHHbIE 3HAHUS U MPUMEHATh UX JUIs pellieHus
npakTUuecKux 3a1ad. Ha mpakTH4ecKux 3aHATUSAX OOCYIKIEHHE TEOPETHYECKOro Ma-
Tepuasa HeoOXO0IUMO MOJKPENIATh PeuIeHHeM JTOTHYeCKUX U pacu€THBIX 3aJ1a4, pac-
CMOTpEHHEM [PUMEPOB U3 Pe3yNbTATOB HAYUHBIX HMCCIEJOBAHUN U MPAKTHKU CeJb-
CKOI'O M JIECHOTO XO3HUCTBA.

IIporpammy paspadora.n: >
Hosuxos H.H., noxTop Ouonoruyeckux Hayk, npogeccop ﬂ&@m




PEINEH3UA

Ha pado4y10 MporpamMmy IuCHHILIMHBI «broxumus apesecHbix pacrenuii» OIIOII BO
no HanpasJjeHuio 35.03.01 — JlecHoe nes10, HanpaBJeHHOCTH «JlecHoe U JiecomapkoBoe X03sii-
cTBO» (KBaJupUKAIHA BBINMYCKHUKA — 0aKajaBp)

JlapukoBoit FOnueit CepreeBHO#, KaHAUAATOM OMOJIOTMYECKUX HAYK, JOLEHTOM Kadeapbl
¢usuonorun pacrenuiit ®I'bOY BO «Poccuiickuil rocyapCTBEHHBIN arpapHblii YHUBEPCUTET —
MCXA umenu K.A. TumupsizeBa» (manee mo TEKCTY PEICH3EHT), MPOBEJAEHA PeleH3us padboueit
nporpaMMbl AucuMIuinHel «buoxumus npesecHbix pacteHuin» OIIOII BO mno HampasieHuro
35.03.01 — JlecHoe nemno, HampaBiIeHHOCTh «JIecHOE W JiecomapKkoBOoe XO3sHCTBO» (ouHas dopma
oOyuenus), pazpadorannoirt B ®I'BOY BO «Poccuiickuii rocyIapCcTBEHHbIN arpapHblii yHUBEpPCH-
teT — MCXA umenu K.A. TumupszeBa», Ha kadeape arpOHOMHUECKOM, OMOJIOTMIECKON XUMHUH 1
panuosnoruu (pa3zpadorunk — HosukoB Hukomnaii HukonaeBuy, npogeccop, JOKTOp OHOIOTHIECKUX
HayK).

PaccmoTpeB mpeacTaBieHHbIC Ha PELEH3UI0 MaTepHAalIbl, PELIEH3EHT MPUIIET K CIeTyIOIUM
BBIBOJIAM:

1. lIpenbsaBnenHas padoyasi mporpaMMa JUCIHHUIUIMHBI «BHOXUMUS TPEBECHBIX PACTCHHIN
(manee mo Tekcry Ilporpamma) coomsemcmeyem tpeboBanusim GI'OC BO mo HampaBieHUto
35.03.01 — Jlecnoe neno. IIporpamma codeporcum Bce OCHOBHBIE pa3Jielibl, coomeemcmesyem Tpedo-
BaHUSM K HOPMAaTHBHO-METOAMYECKUM JJOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme axmyanvrocms yqeOHONW AUCUUILUIMHBI B paMKaX peaju-
sarmuu OITOIT BO ne noonescum commnenuro — TUCIUATIINHA OTHOCUTCS K BAPHATHUBHOMN YacTH y4ueo-
Horo 1ukia — b1.

3. Ilpencrasiennsie B [lporpamme yenu IUCHUIUIMHBI coomegemcmsyiom TpeOOBaHUSIM
®I'OC BO nanpasnenus 35.03.01 — JlecHoe aemno.

4. B cootBercTBUU ¢ [Iporpammoii 3a tucuumminHoi «bnoXumusi IpeBECHBIX pacTEHUN 3a-
KpeIUIeHBI 1Be Komnemenyuu. Jucuunanaa «buoxumMus qpeBecHbIX pacTeHUH» U MpeCTaBIeHHAs
[Iporpamma cnocobmsl peanuzosams X B OOBSIBICHHBIX TpeOOBaHUSX. Pesynbmamul 0Oyuenus,
npezcTaBieHHble B [IporpamMmme B KaTeropusix 3HaTh, yMETbh, BIAJIETh coomeemcmayiom creunpuke
U COJEPKAHUIO AUCLUIIIMHBI U QeMOHCHPUPYION 803MONCHOCHb TIONYYEHUS 3asBICHHBIX PE3YIlb-
TaTOB.

5. OOwmiast Tpy10EMKOCTh JUCHMIUIMHBI «BHOXHMUS IPEBECHBIX PACTEHHI» COCTABISIET TPU
3au€THbIX eauHutlpl (108 yacos).

6. udopmanus o B3auMOCBA3HM U3y4aeMbIX JUCLUIUIMH IO BOIIPOCAM HCKJIIOUEHMS 1yOnn-
pOBaHMs B COJAEP)KAHUU TUCLUUIUIMH coomeemcmeyem JIeNCTBUTENbHOCTH. ucuuninuHa «buoxu-
MU JPEBECHBIX pacTeHUi» B3auMocBs3aHa ¢ apyrumu aucturumaamu OIIOIT BO u Yyebnoro
riaHa no HampasieHuto 35.03.01 — JlecHoe n1eno U BO3MOXKHOCTH JyOJIMPOBAHMS B COJIEPYKAHUU
OTCYTCTBYET.

7. llpencraBnennas IlporpamMma mpearnonaraeT MCIOJIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJIBHBIX TEXHOJIOTUH, UCTIONb3YEMBIX MIPHU PEANTHU3ALUU Pa3IMUHBIX BUAOB yueOHOH paboTsl. Dop-
MBI 00pa30BaTENbHBIX TEXHOJIIOTUH coomseemcmayom celiupuKe TUCIUTIIUHEI.

8. Ilporpamma nucuunianHbl «BHOXMMHS APEBECHBIX PACTEHUN» MpEAIoiaraeT 1ecsaTh 3a-
HATHI B UHTEPAKTUBHOH (opme.

9. Bunapbl, copepxaHue M TPyJOEMKOCTb CAMOCTOSITEIbHON PabOThI CTYIEHTOB, IIPEJCTaB-
nennble B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHUKOB, COJEpXa-
mumcst Bo @I'OC BO nanpasnenns 35.03.01 — Jlecnoe nmerno.

10. IIpencraBnennsie u onucanueie B [Iporpamme dhopmbl mexyweii oOlleHKH 3HaHUH (o1poc,
Kak B (popMe 0OCYXIEHMsI OTIEIbHBIX BONPOCOB, TaK U BBICTYIUIEHUS U Y4aCTHE B JUCKYCCHUSX,
y4acTHe B KOHTPOJIbHBIX paboTax W TECTUPOBAHMHU, AyIUTOPHBIX 3aTaHUSAX), COOMBEmcmeym
creurrKe AMCUUIUIMHBI M TPEOOBAHUSAM K BBIITYCKHHUKAM.

®opMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUHM CTYNEHTOB, NpenycMmorpeHHas [Iporpammon,
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AACHMILIMHBI BapuaTHBHOH wacTh yueOHoro mukna bl @I'OC BO mpanmpasiesdus 35.03.01 -
Jlecnoe meno.

11. ®opMbl  OLEHKHM 3HaHWH, npencrariienubie B IIporpavmme, coomsememeyion
creru(puKe TUCHUTIINHBL B TPeOOBAHMSAM K BBITTY CKHHKAM.

12. VYuebuo-meroguueckoe obeclneyeHUe AUCIUILUIMHBL MPEJCTABICHO: OCHOBHOM
JUTEPATYPOH — TPH HCTOYHHMKA (0a30BBIH YUeOHHMK M y4eOHble [M0oCOOuUd), JMOMOJHUTENBHOM
IUTEpaTYpoil — JecSTh HAWMEHOBaHUM, WHPOPMAUMOHHO-CIIPABOYHBIMK CHCTEMaMH —
OJMHHAIATE UCTOYHUKOB CO CCBUIKOH Ha 3JEKTPOHHBIE PECYPChl, MHTEPHET-U3IAHUSIMU — JIBA
HCTOYHUKA U coomeemcmeyem TpebopanusiM @I'OC BO manpasiaenus 35.03.01 — Jlecnoe neno.

13. MarepuallbHO-TEXHUYECKOE ODecledeHue JUCIUIUIMHLI COOTBETCTBYET CHEIUUKE
JUCIUILTMHBL « BHOXHUMUS IPEBECHBIX PACTCHUM» M 00SCIICUMBACT UCIIOIB30BAHHE COBPEMEHHBIX
()6]:)&30BE:1T6H15HBIX, B TOM YHCJIE I/IHTt‘paI(T[/IBHBIX MECTOIOB 06}"JCHH$[.

14. Meronuueckye pEKOMEHIAIMHU CTYACHTAM W METOAUYECKUE PEKOMEH AU
npenojaBaTeasM 10 OpraHuzalnuu  oOy4YeHWs [0 JHCHMIUIMHE JaloT NpeICTaBIeHHE O
CHSL[H(])[/IKC 06}"-16HI/IH 110 JHUCIHITJIMHE «buoxumus ,E[pCBCCH]:IX paCTeHHﬁ}}.

OBUIME BBIBO/bI

Ha ocHOBaHWH TPOBEICHHONW pPENCH3MH MOMKHO CIAENaTh 3aKIFOYEHME, YTO XapaxTep,
CTPYKTYpa MW cojcpkaHue pabouedl TmporpaMMbl JMCIUILUTHHBI «BHOXHMHS JIpPEeBECHBIX
pactenuii» OIIOIl BO no manpasnenuio 35.03.01 — JlecHoe aeno, HanpaBieHHOCTh «JlecHoe u
JICCOTIAPKOBOE  XO3SHCTBO»  (KBanuM(uKanus BBIIYCKHMKA — OakagaBp), paspaboranHas
Hosuxorsim H.H., npodeccopom, 10KTOpOM DUOJIOIHYECKUX HAYK, COOTBETCTBYET TPeOOBAHUIM
OI'OC BO, cospemenHblM TpeOoOBaHUSIM OKOHOMHKH, PBIHKA Tpyla W TO3BOJAUT Iipu eé
peanuzanyu ycremso 00ecneunTs popMUpOoBaHNE 3asIBICHHBIX KOMITETEHITH.

Peyenzenr: Jlapukosa lOmus CeprecpHa, KaHauaaT OHONOTHMYECKUX HAyK, JOLEHT

xadenpsl puznonornu pactenuit O®I'BOY BO «Poccubickuil rocynapcTBeHHBIM arpapHbii
i |

yHusepceuter — MCXA umenu KA. Tumupssesay

« 24 » CZKMO@&, 2021 r.
[ .
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