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AHHOTALUSA
paboueii nporpamMmbl yueoHo# nucuumiuabl 51.0.29 «buoxnvuspy
JJIA IOATrOTOBKM 0akaJsiappa no HanpasJjeHuio 35.03.04 Arponomust
HANMpaBJIeHHOCTel Arpoou3Hec, 3ammTa pacTeHuil 1 GUTOCAHUTAPHBIN KOHTPOJIb, Cellek-
LHS ¥ TeHeTHKA CeJIbCKOXO03SIIICTBEHHBIX KYJIbTYP

Leap ocBoeHMs TMCUMIIMHBI: IPHOOPETEHUE CTYJACHTAMHU TEOPETUYECKUX U MpaKTUYe-
CKHX 3HaHWH, a TaK)Ke YMEHUU M HaBBIKOB B o0yiacTu Onoxumuu. B pesynbpTare ocBoeHUs y4yeo-
HOM JMCUMITIMHBI 00yYaronirecst J0HKHBI 3HaTh CTPYKTYPY U CBOMCTBA OCHOBHBIX KJIACCOB OHO-
JIOTHYECKUX MOJEKYI; OMOXMMUYECKHE OCHOBBI MPOIECCOB, MPOTEKAIOMINX B KJIETKAX; OCHOBBI
(bepMEeHTaTUBHOI KMHETUKH; YMETh aHAJIM3UPOBATh HH(OPMALIMIO U3 JOCTYIHBIX UCTOYHHUKOB (B
TOM YHCJIE JIEKTPOHHBIX U Web-pecypcoB) M OCYIIECTBISATH BHIOOP METOJOB U TMOAXOIOB JUIS
pelleHus: TUIIOBBIX 3a/1a4 ¢ MPO(hecCHOHATBLHOM 001acTH U MPOBEACHUS KCIIEPUMEHTAIBHBIX HC-
CJIEZIOBaHUI B arpOHOMMH, a TAK)KE BJIAZETh HaBBIKAMU OOpaOOTKM M MHTEpIIpETaluu nH(popMa-
U B 00J1acTU OMOXMMUU U OCHOBHBIMH METOJaMH U MOJAXO0JaMHU K M3yUYEHHUI0 OMOXUMHUYECKUX
IPOIIECCOB U OMOIOTUYECKUX MAKPOMOJICKYIL.

MecTo ITMCHUILUIMHBI B Y4eOHOM IUIaHe: NUCLUIUIMHA BKIIOYEHA B 003aTEIbHYIO YacTh

y4eOHOrO IJ1aHa M0 HampaBiieHuto noarotoBku 35.03.04 Arponomust

TpeOGoBanus Kk pe3yJbTaTaM OCBOCHHS JUCUMILIMHBI: B PE3YJIbTaTE OCBOCHUS JUCIIH-

wiuHb! popmupyrotes crnenyromue komnerennuu: OINMK-1.1, OIIK-1.2, OITK-5.2.

Kpatkoe coaep:kaHue 1M CUMILIMHBI. TUCIUIUTMHA «BHOXUMISD) COCTOUT U3 BBEICHHS U JABYX
pasnenoB. Bo BBeeHNH OMUCHIBAETCA MPEMET U 331aull OMOXMMUH, KJIacChl OMOIOrMYECKHX MOJIEKYI 1
HEO0OXOMMbI MUHUMYM XHMUYECKMX OCHOB Omoxumuu. B Paznene 1 moapoOHO 00Cy:kmaroTcst pasHbie
KJIACChI OMOJIOTMYECKUX MOJIEKYIT: YIJICBO/IBL, JIMIMIBI, OCNKH (BKIIFOYast (PepMEHTHI), HYKJICHHOBBIE KHCIIO-
ThI, BATAMUHBL. PaccMaTprBaeTcst MX CTPYKTYpa, 0COOEHHOCTH (PYHKIMOHMPOBAHHS 1 OUOJIOTHYECKast POJib.
Paznen 2 mocesiiieH OrosHEpreTuke U METadONMUecKuM TporieccaM. PaccMarpuBaeTcst 0OMeH yIiieBOIOB,
JIMITAJIOB 1 30TCOZIEPYKAIIMX COCSIMHEHHMH, a Takoke (DOTOCHHTE3 M bIXaTelbHAS LIETb IIEPEHOCA HIEKTPOHOB.

OO0uIasi TPy10eMKOCTh TUCHUILIMHBI/B T.4. MpakTHieckasi nmoaroroka: 108/3 (ua-
CbI/3a4. e71.)

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4ET.

1. Illeans ocBOEHNSI AUCHUILIHHBI

[{enmpr0 OCBOCHUS TUCITUTUTMHBI « BHOXUMUS» SBIISIETCSI IPUOOPETEHHE CTY/ICH-
TaMH TEOPETUUYECKHUX WM MPAKTHUUSCKUX 3HAHWM, a TAK)KE YMEHUN W HABBIKOB B 00Ja-
ctu Ouoxumuu. B pesynbrare OCBOCHHMS Y4eOHON MMCIUIUIMHBI OOydarouiuecs
JOJDKHBI 3HATh CTPYKTYPY Y CBOMCTBA OCHOBHBIX KJIACCOB OMOJIOTHYECKUX MOJICKYIT;
OMOXMMHYECKHE OCHOBBI IIPOIIECCOB, MPOTEKAIOIINX B KJETKaX; OCHOBBI (hepMEHTa-
TUBHOM KUHETHKH, YMETh aHAJIU3UPOBATh HH(GOPMAIIUIO U3 JOCTYIMHBIX HCTOYHUKOB
(B TOM YHCJE DJIEKTPOHHBIX U Web-pecypcoB) M OCYIIECTBISATH BHIOOP METO/IOB U
MIOAXOJIOB JIJISl PEIICHUST THUITOBBIX 3a/1a4 ¢ MpodecCHoHaIbHOM 00JIacTH M IIPOBEIC-
HUS SKCIIEPUMCHTAIBHBIX MCCIICOBAHUM B arpOHOMHUHM, a TAKXKE BJIAJETh HaBBIKAMHU
00paboTKH M MHTEpIpETAIIMd HHPOPMAIUK B 00J1acTH OMOXUMHUH M OCHOB-HBIMH Me-
TOAAMHM W TIOJXOJaMU K M3YYCHHIO OMOXHMHYECKHX IPOIIECCOB M OMOJOTHYECKUX
MakpomoJiekys. Takum oOpazom, y oOydaromuxcs GopMupyrorcs npodeccuoHab-
HbIC KOMIIETEHIINH, HEOOXOJMMBIX MPH OOOCHOBAaHWUW TEXHOJOTHHA BBIPAITUBAHUS
CCIIBCKOXO3SIMCTBEHHBIX KYJIBTYp, OICGHKE KadyecTBa PACTUTEIBHOW MPOMYKIMH W
MPUMEHEHUS XUMUYECKUX CPEJICTB B PACTCHUEBOJICTRE.



2. MecTO IMCUMILIMHBI B Y4eOHOM Mpoiecce

Huctuminna «buoxumusy peanusyercs B COOTBETCTBUU € TPEOOBAHUSIMU
®I'OC BO, npodeccuonansuoro cranaapra, OIIOII BO u Yyebnoro miana mo
Hanpasienuto 35.03.04 ArpoHomus.

HuctuminHa « bBuoxumus siBIIsI€TCS OCHOBOIMOJIATAIONICH 17151 U3YUYEHUS Clie-
TYIOMIUX TUCHUTIINH: «Du3nonorus pacreHuin», « MUKpOOHOJIOTHSI C OCHOBAMHU UM-
MYHOJIOTHI», « DU3HOIOTHS )KUBOTHBIX», « OCHOBBI OMOMH(OpMaTUKIY, «O0111ast re-
HETHKaY, «OCHOBBI MOJIEKYISIPHOU OHOJIOTHIY, « OMUKCHBIE TEXHOJIOTUNY, «DHU3HO-
JIOTUS. MUKPOOPTaHU3MOB», «OCHOBBI IMMYHHUTETA PACTEHUI», «bronornyeckue oc-
HOBBI CEJIEKIIMU U CEMEHOBOJCTBA «CHcTeMa MpUMeHeHus yao0peHui», « aTerpu-
pOBaHHAas 3aIMTa PACTEHUI», «BHOIOrMYecKue OCHOBBI CEJIEKIIUU U CEMEHOBO/I-
CTBa», «3alllUTa PACTEHUH U TOKCUKOJIOTHS IECTULUAOBY, «boJIe3HU U BpenuTenu
JIEKOPaTUBHBIX KYJbTYp U Ta30HOB», «JIyroBOJICTBO U KOPMOIIPOU3BOACTBO», «Op-
TraHUYECKOE PACTEHUEBOJCTBOY, « T€XHONOTHsI XpaHEHUS U TIepepabOTKU CETbCKOXO0-
3SIMCTBEHHOM MpoAyKIun», «IlnogoBoncTeoy», «OBOIMEBOACTBOY, «JI€COBOACTBO U
arpoJiecoMenuopanus», « bBHOXUMHIECKHE OCHOBBI KAYECTBA ITPOYKLIIUNA PaCTECHUE-
BOJICTBAY.

Oco0OeHHOCThIO JAMCUMILINHBL SIBISIETCS (POPMUPOBAHUE Y CTYJIEHTOB COBpE-
MEHHBIX MPEACTABICHUM O XMMHYECKOM COCTAaBE€ PACTEHUM M IpPEBpalICHUSAX Be-
IIECTB ¥ SHEPTUU B PACTUTEILHOM OpraHU3Me, a TaKKe OMOXMMUYECKUX OCHOBAX Ka-
YecTBa U 0€30MaCHOCTU PACTUTEIBHOM MPOAYKUMH, MOArOTOBKA MX K MPUMEHEHHUIO
CBEJIEHUIN 0 OMOXMMHYECKUX MPOLECCaX U XMMHUYECKOM COCTaBE€ PaCTUTEIBHOU MpPO-
TYKIUU B IPO(EeCCHOHANIBHON esTebHOCTU. KpoMe Toro, naHHas IUCLMILIMHA 5B-
asieTcss 0a30BOM I BceX Y4EOHBIX TUCUUILUINH, UCHOJB3YIOIUX CBEAEHUS O XUMHU-
YECKOM COCTaB€ M OMOXMMHYECKHUX Ipoleccax pacTUTENbHbIX opranu3sMoB. Cdop-
MHUPOBAHHBIEC Y CTYAEHTOB HU(POBbIE KOMIETEHIIMH MTO3BOJISAT UM OCYIIECTBIISITH MO-
UCK, KpUTUYECKUN aHAIN3 M CUHTE3 UH(OpPMAIlUK B 00JaCTH OMOXUMHH PACTCHUH U
MPUMEHSTh CUCTEMHBIN MOJXO IJIsl PEIICHUs 3a/1a4 TPOTrHO3UPOBAHUS OMOXUMUYE-
CKHMX MPOLIECCOB, HAIMIPABICHHBIX HA YJIYYIIEHUE KaueCTBAa PACTUTEIBHOW MPOIYK-
1107078

Pabouas mporpammMa TUCHUIIIMHBI « BHOXUMHS 11 MHBAJIMIOB M JIUIL C OTpa-
HUYEHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBS pa3padaThIBacTCs MHANBUIYAIHHO C YIETOM
O0COOCHHOCTEW TCUXO(U3NYECKOTO Pa3BUTHUSI, WHIWBUAYAJIbHBIX BO3MOXHOCTEH H
COCTOSIHUSI 3/I0POBbSI TAKUX 00YYaIOIINXCSI.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO IMCUMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NPOrpaMMslI

OGpazoBatenbHbIE Pe3yJIbTaThl OCBOCHUS TUCITUIIIIMHBI 00YyYaIOmMUMCs, Mpe/-
CTaBJICHEI B Ta0uIe 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

BEJICHUU DKCIIEPUMEHTAIIb-
HBIX UCCIEA0BAaHUM B IIPO-

dbeccroHanbHOU JAesITeNbHO-

CTH

KIIaCCHYCCKHE U CO-
BPEMCHHBIC MCTOABI
HCCJICOOBAaHUS B arpo-
HOMHHN

KJIACCUYECKUX U COBpE-
MEHHBIX METOJIOB HCCJIe-
JTIOBaHUSI OMOXUMHUECKUX
MIPOLIECCOB U OMoJIornye-
CKHUX MaKpOMOJIEKYJI, UC-
MOJIb3YEMBIX JJIs IKCIIe-
PUMEHTAIIBHBIX UCCIIE0-
BAHWUI B arpOHOMHH.

MaIHIo U3 JOCTYIHBIX HC-
TOYHHUKOB (B TOM YHCIIE
ANIEKTPOHHBIX U WeD-
PECYPCOB) M OCYIIIECTB-
JSITH BEIOOP METO/I0B U
MOJIXOJIOB JIJIsl IPOBEIe-
HUS SKCIIEPUMEHTAIbHBIX
WCCIIEIOBAHUI B arpoHO-
MUH.

Ne Kon Clomismne I/IHI[I/IKaTOpjaI KoMIIe- B pe3ynbrarte n3ydyeHus yaeOHOM AMCUUIUIMHBI 00yYarouecs TOJKHbI:
i | <OMIe KOMITETEHINH (WK €€ 4acTH) TEHIMH 3HATh YMETb BIIAJIETh
TEHLIUU (s 3++)
1. |OIIK-1 |Cnoco6en pemats TunoBeie | OIIK-1.1 Jlemonctpu- |CTpyKTypy M CBOMCTBA AnanuzupoBath nHGop- | HaBeikamu 006paboTKu 1
3aa4u NpOo(PEeCCHOHANBHON | pyeT 3HaHHE OCHOBHBIX |OCHOBHBIX KJIACCOB OMO- |MalMIO U3 y4eOHOM JuTe- |HMHTEpIpeTauu nHpop-
NESITEIbHOCTH Ha OCHOBE 3aKOHOB MaTeMaTuye- |JOTUYECKUX MOJIEKYT, paTypbl IO OMOXUMUH, Maiuu B o0nactu 61o-
3HaHU OCHOBHBIX 3aKOHOB | CKHX, €CTECTBEHOHAYY- |OMOXMMHUYECKHE OCHOBBI | OCYIIECTBISTh MIOMCK HH- |XUMHH C TIOMOUIBIO IPO-
MaTeMaTHUYECKUX U ecTe- HBIX U ob1enpodeccu- |mporeccoB, MPOTEKaro- dbopmaruu, Noab3ysch IPaMMHBIX IPOJYKTOB
CTBEHHBIX HAayK C IPUMCHE- | OHAJbHBIX TUCHUIUIMH, |IIUX B KJIETKAX; OCHOBBI  |3JICKTPOHHBIMH U WeD- Excel, Word, Power
HUEeM HH(OpMaITMOHHO- HEOOXOIUMBIX JJIsl pe- | (pepMEeHTAaTUBHOM KHMHE- |pecypCcaMH. Point, Pictochart u np.,
KOMMYHHKAIIHOHHBIX TEXHO- | IICHUS TUIIOBBIX 33Ja4 | THKHU. OCYIIECTBICHHUSI KOMMY-
JIOTHUH. B 00J1aCTH arpOHOMUU HUKAILIUU TOCPEACTBOM
Outlook, Miro, Zoom.
2. OIIK-1.2 OcHOBHBIE METO/IBI U AHanmuzupoBatb uHGOp- | OCHOBHBIMU METOJAMU
Hcnionp3yeT 3HaHUS MOJTXO/IBI K H3YYECHUIO MAIHIO U3 JJOCTYITHBIX HC- | M MOIXO0AaMHU K U3yde-
OCHOBHBIX 3aKOHOB Ma- |OHMOXMMMYECKHUX MPOLEC- |TOYHHUKOB (B TOM YHCIE  |HUIO OMOXUMHYECKUX
TEMATUYECKHUX M €CTe- |COB M OMOJOTHYECKUX AIIEKTPOHHBIX U Web- MIPOIIECCOB M OMOJIOTH-
CTBEHHBIX HaYK JJIs MaKpOMOJIEKYI. PECYpCOB) M OCYLIECTB- | YECKUX MAaKPOMOJIEKYJI.
pELIeHHS CTaHIAPTHBIX JSITh BEIOOP METOJ/IOB H
3a7ja4 B arpOHOMUU MOJIXO/I0B JIJIs peIIeHUs
MOCTABJICHHBIX 3a/1a4.
3. |OIIK-5 |[Cnocoben k yuactuto B ipo- | OINIK-5.2. Ucnone3yer |Teopernueckue ocHOBBI | AHanm3upoBaTh HHGQOp- | OCHOBHBIMH KIIacCHYE-

CKUX U COBPEMEHHBIMHU
METOJIaMH HCCIIeI0Ba-
HUSL OMOXMMHYECKUX
MIPOIIECCOB U OMOJIOTH-
YECKUX MAaKPOMOJIEKYII,
HCIIOJIB3YEMBIX IJIA OKC-
NEPUMEHTAIbHBIX UC-
CJIEIOBaHUN B arpoHO-
MUH.




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIMHBI

4.1 PacnipenesieHue TpyA0EMKOCTH IMCUMILVIMHBI 10 BUAaM padoT mo

ceMecTpam

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.el. (108 wacoB), ux
pacripeieieHue 1Mo BuiaM paboT ceMecTpaM MPEeACTaBICHO B Ta0mIe 2.

OYHAS ®OPMA OBYYEHUA

Tabnuma 2
PacnpeneHeHHe prHOéMKOCTH JUCHHUIIJIMHBI 11O BUJIaM paGOT 1o ceMeCTpam
TpynoémkocTb
. B 1.4. o ce-
Bin yuebuoii paorer Bcero, yac. MecTpam
Ne 1
OO6mas TpyA10EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY IUIAaHY 108 108
1. KonrakTHas pa6ora: 68.25 68.25
AynuTopHas padora
8 MoM uuciue:
aexyuu (JI) 34 34
npaxkmuueckue 3auamus (113) 34 34
KOHMAaKmHas paboma Ha npomexcymourom konmposne (KPA) 0.25 0.25
2. CamocTosiTeabHast padora (CPC) 39.75 39.75
IIpoexmnas paboma « Mynomumeoutinas npeseHmayus» 10 10
pacuémno-epaguuecxas paboma (PI'P) (noocomosxa) 5 5)
KOHMPOIbHASL paboma 2 2
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuOHH020 Mamepuala u ma-
mepuana y4eOHUKo8 u yueOHblX nocooull, N0020mosKa K 1a0o- 13,75 13,75
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U m.0.)
Iloocomoska k 3auémy/ 3auémy ¢ oyenkou (KOHmpo.v) 9 9
Bun npomMexxyTouyHOTr0 KOHTPOJIS: 3auét
4.2 ConepxxaHue TUCUUIINHBI
OYHASA ®OPMA OBYUEHUSA
Tabmuma 3
TemaTuyeckn JIaH y4eOHOM IUCHUIINHBI
AyautopHasi padora Bueayaurop
HaunmenoBanmue Pa3/ieloB 1 TeM Beero Has paboTa
AUCHUILTNH (YKPYTHEHHO) n3/Cc | JIP | IIKP CP
Paznen 1. «BBeneHne B OMOXUMUIO» 10 4 4 2
Paspen 2. «Cratnueckas OMOXUMHUAY 44 14 14 16
Pazpnen 3. «/luHamudeckass OMOXHMHUS 53,75 16 16 21,75
KOHMAKMHas paboma Ha npomedHCcymo4HoMm
konmpoae (KPA) 0,25 0,25
Bcero 3a 1 cemecTp 108
HToro no AucuumInHe 108




Pa3nen 1. BBenenue B 0OHOXHUMHIO

[Ipenmer 6uoxumuu. Mctopus pazBuTusi OMOXUMHH, BaXKHEHUIITHE OTKPBITUS U
noctkeHus 0noxuMukoB XIX-XX BB. OcHOBHBIE KOHIEMIMN Onoxumun. Konunen-
Mg OMOXMMHYECKOro €QUHCTBA >KM3HU. OCHOBHBIE KJIACChl OMOJIOTMYECKHX MOJIe-
KkyJa. LlenTpanpHas qorma MoJieKyJsipHOU Ouosioruu. Boja kak cpema i OMOXUMU-
yeckux mpoiieccoB. Cnabble B3auMOACHCTBHS B BOJHBIX cucTeMax. MloHM3anus Bo-
TIbI, cIa0ble KUCIIOTHI M claOble ocHOBaHUA. YpaBHeHHE | eHmepcona-Xaccenpbaxa.
Bydepusie pactBopbl. Bosa kak peareHr.

Pa3nen 2. CtaTuyeckasi 0MUOXUMHUSL.

Tema 1. YrieBoasl.

OOmast xapakTepucTHKa W Kiaccupukanus yrieBoAoB. Ponb yrieBomoB B
KU3HEJEATeIbHOCTH opraHu3MoB. Kiaccudukarus MoHOCaxapuI0B MO YUCTY yrie-
POJIHBIX aTOMOB U COCTaBY ()YHKIIMOHAJIBHBIX TPYII, UX CBOMCTBA U (PYHKIIUU B Op-
ranuzme. Onruueckas u3oMepusi MoHocaxapuaos. OOpa3zoBaHue HUKIMYECKUX (HOpM
MOHOCAaXapuJ0B U OCOOCHHOCTH HAMMCAHUS UX HUKINYECKuX Gopmyn. OCHOBHBIC
MIPOU3BOJIHBIE MOHOCAXapUI0B U WX 3HAYEHUE VISl PACTEHUI, YETIOBEKA U KUBOTHBIX.
AJBJIOHOBBIE, aJbAApOBBIE U YPOHOBBIE KUCIOTHI. CriupThl U Tiuko3usl. Dochop-
HOKHUCIBIE A(UPBI, AE30KCU- U aMHUHOINPOU3BOJHBIE MOHOCaxXapuaoB. buoxumuye-
CKasg XapaKTepUCTHKa OJIMIOCaxapuioB M moJucaxapuyioB. CTpoeHue, CBOWCTBA U
Ononornyeckue (pyHKIUHU caxapo3bl, MaJbTO3bl, LEI00MO03bI, B-IEBYyIMHA, Kpaxma-
Ja, ToJM(PYKTO3UI0B, LEJUTIOI03b], TEMUIIEILTION03, TEKTHHOBBIX BELIECTB, KaMeaen
U CIIU3EM.

Tema 2. Jlunuasl.

OCHOBHBIC Pa3HOBUIHOCTH JIUMHUJIOB U WX 3HAYEHUE JJIS pACTCHUM, JKUBOTHBIX
u denoBeka. CTpoeHue U (PyHKIMU NPOCTHIX JUMUAOB — XKHUpa U Bocka. X ocoOen-
HOCTH 0 COCTaBY HPHBIX KHCJIOT U CIUPTOB. [IoHATHE O HE3aMEHUMBIX KUPHBIX
KHCJIoTax. Yucla )KUpoOB U UX KCIOJIb30BaHUE JJIs1 OLEHKU KauecTBa PacTUTEIbHBIX
Mmacen. [Iporecchl mporopkanusi ¥ BBICBIXaHUSI PACTUTENbHBIX XKUPOB. Knaccuduka-
ISl PACTUTENHLHBIX Macel B 3aBUCMMOCTH OT COCTaBa >KUPHBIX KUCIIOT U IO CIOCO0-
HOCTH K BbIChIXaHUI0. CocTaB, CTpoeHHE U (DYHKIIMH OCHOBHBIX Tpyni ¢hochoiumu-
noB  (dhocharuaun-sTaHonaMuHOB, (GOCHATUIMIXOIUHOB, (PochaTHANICEPUHOB,
dbocharuamiraunepuoB, GocHaTUAUIMHOZUTOB) W TIIMKOJIMOUAOB. BakHeiimiue
MIPEICTABUTENN CTEPOUIHBIX JIMITHUJIOB U UX POJIb B Opranu3mMax. Posb aunuaoB B 00-
pPa30BaHUU KJIETOYHBIX MEMOpaH.

Tema 3. Hyk/ienHOBbI€ KHCJIOTBI.

Crpoenue, cBoiicTBa U GyHKUUU HYKIEOTHAOB. COCTaB BaKHEHUIIUX ITypPUHO-
BbIX Y MTUPUMHUIMHOBBIX pUOOHYKJIEOTUIOB U J€30KCUPUOOHYKIICOTUAOB. A30TUCThIE
OCHOBaHMSI U HyKJIe03u Ibl. OOpa3oBaHUE U3 HYKICOTHIOB (POCPOPHOKUCIBIX MPOU3-
BOJHBIX ¥ KOEPMEHTHBIX TpynIUpoBOK. HyKIIeoTHABI Kak CTPOUTEIbHBIC OJIOKH IS
JIHK u PHK. Ctpoenue u 6uonorunueckas pons JJHK. Hykneorunnsrit cocras JIHK u
npaBuia Yapradda. Xumudeckrue CBS3M B MOJIEKyJaX HYKJICHMHOBBIX KUCIOT. [Ipo-
cTpaHCTBeHHas cTpykTypa moisiekyn JHK u cmoco® mx ymakoBku B Xpomocomax.
Ocnoubie Tunel PHK u ux Ouonormueckue ¢ynkuuu. HykineoTuanslili coctaB u
crtpoenue moiiekys PHK.



Tema 4. AMEHOKHCJIOTBI.

Crpoenue, cBOWCTBA U KJIacCU(PHUKALIUSI AMUHOKHUCIIOT. 3aBUCUMOCTb 3apsi-
Ja aMuHOKuUCII0T OT pH pacTBopa. Anudarnyeckne aMMHOKHUCIIOThI, apOMAaTUYECKHE
AMUHOKHUCIIOTHI, MOJISIPHBIE HE3apsKEHHbIE aMUHOKUCIIOTHI, 3apsKeHHbIE aMUHOKHC-
notel. HectanaapTHeie aMUHOKUCIOTHI. [IpoTenHorenHbie aMuHOKUCIOTHI. [loHsITHE
O HE3aMEHUMBIX AMUHOKHCIIOTaX.

Tema 5. beskn.

[Tentuauas cBs3b. [lentuast. [Ipumepsl OMOTOTHUYECKH aKTUBHBIX METITH-
noB. OcHOBHBIE cBOMCTBa U (hyHKIIMU OenKkoB. [lepBuyHas cTpykTypa O€iaKoB, BTO-
pHUYHas CTPYKTypa OENKOB, TPETUUHAS CTPYKTypa OCJIKOB, YETBEPTUUHAS CTPYKTYpa
OenkoB. BapuaHThl rpagueckoro mpecTaBiIeHHs IPOCTPAHCTBEHHON CTPYKTYPBI
0enkoB. B3anMocBs3b CTpYKTYpBhl U GyHKIHH OeNKOB. Posib MepBUYHON CTPYKTYpPHI B
00pa3oBaHUU CTPYKTYp OoJiee BBICOKOTO mopsiaka. [ mobymsipabie u GuOpuisipHbIe
oenku. [lenatypanus u penatypanus 6einxoB. @onaunr 6enkoB. Kinaccudukarms
OEJIKOB 10 CTPYKTYPHBIM MOTHUBaM. PEHTTreHOCTpYKTYpHBIN aHaau3 OenKkoB. [ TruKo-
MPOTEUHBI U MPOTEOTINKAHBI. JIUTTOIPOTEHUHBI.

Tema 6. ®epMeHTHI.

Knaccuduxanus pepMeHTOB. AKTUBHBIN LIEHTP U CyOCTpaT-CBA3bIBAIOIIHIA
kapMaH (pepmenta. Kodhepmentsl u kodakropsl. [Ipunnun nerictBust pepMeHTOB.
Teopus kiarou-3amMok. Teopust HHIYIIMPOBAHHOTO COOTBETCTBUA. DepMeHTaTUBHAS
KMHETHKA. Y paBHeHUE Muxasnuca-MenTeH. Ou3ndecknil CMbICIT KOHCTAHT B ypaB-
HeHun Muxasnuca-MenTeH. OCHOBHBIE MapaMeTPbl, BIUAIONIUE HA CKOPOCTh (ep-
MEHTAaTUBHOMW peakiuu. Tumnsl MHruoupoBanus GpepMeHToB. Perymsamnmst pepMeHTOB.
Annocrepuueckue pepMeHThI. Peryndius no npuHuuny oOpaTHOM CBA3H.

Tema 7. BuramuHBbI.

Ponr BuTaMUHOB B 0OMEHE BEIIECTB OPTraHM3MOB U UX 3HAUCHUE B TUTAHUU
4eJIoBeKa M KOPMJICHUH CeTbCKOXO03sHCTBEHHBIX KUBOTHBIX. Knaccudukanus Bura-
MUHOB. bruonorudeckas pojib BATAMMHOB — PETHHOJA, KaibIiudepoa, Tokodepoa,
(bUIITOXMHOHA, THAaMUHA, puOOoQIIaBUHA, MUPUIOKCHHA, KOOaTaMUHa, HUKOTHHOBOM,
MaHTOTEHOBOM, (POJIMEeBOM, aCKOPOMHOBOM KHCIIOT, OMOTHHA, INTPUHA, S-
MetuiameTnonnHa. [loustre 06 anTuBUTAMUHAX. MeXaHU3M JIeHCTBUS aHTUBUTaAMU-
HOB. CojiepkaHne BUTAMUHOB B PACTUTEIBHBIX MTPOTYKTaX.

Paznen 3. lunamMmuyeckasi OMOXHMHSI.

Tema 8. BBenenune B MeTad0/1u3M.

OcHOBHBIE MOHATHS B MeTabo0IM3Me. AHa00IN3M U KaTabosm3M. Makpospru-
yeckre coeqnHeHNs. OCHOBHBIC THUITBI XUMUYECKHUX PEaKIUi B )KUBOH KiieTke. Posb
OKHCIIUTETHhHO-BOCCTAHOBUTENIBHBIX peakinii B MeTabonusme. HanpaBnenue npore-
KaHUs XUMHUYECKHUX peakuuid. ConpspkeHHbIe Tporiecchl. [lepenoc gochaTHbIx rpymm
uATO.

Tema 9. MeTa60J113M yI/1€BO/I0B.

['mukonus, riokHeoreHes u neHTo3opocdaTHbil myTh. Peryssmus metabonu-
YECKUX MyTeW Ha MpUMepe TIUKOIN3a U TIIoKoHeoreHe3a. MOTOCHHTE3, CBETOBAs U
TeMHOBas (a3bl. [IurMeHTHBIE KOMITJIEKCHI 1 POTOCHCTEMBI. MeXaHu3Mbl (POTOXH-
MUYECKHX peakiuii u mporecca porodochopunupoBanms. OCOOEHHOCTH aCCHMUIIS-
uuu quokcuaa yriepoja y Cs- u Cs- pactenuit. Peakuuu nnkna KanbBuHa v nepBud-
HBII CHHTE3 YTJIEBOJIOB B paCTeHHH. broXuMuyeckre mpeBpamieHus, JeKaIimie B oc-
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HOBE (POTOBIXaHUS. BUOXUMHYECKUI MEXaHU3M JIbIXaTEIbHBIX PEAKIIUN U UK
Kpebca. Peakiuu okuciauTenbHOro GochoprinpoBaHus U UX 3HAUCHHUE B YHEPTETHKE
opranu3MoB. [ToHATHE 0 XeMOCHHTE3E.

CuHTE3 U NMpeBpalleHuss MOHOCaXapu10B (TIF0KO03bI, PYKTO3bl, MAHHO3BI, T'a-
JIAKTO3bI, pU003bI, KCUIIO3bI, apaOMHO3bI, 3PUTPO3bI, TIIMIIEPUHOBOTO aJbIACTHIA).
Mexanu3mbl 00pa3oBaHUs OJIUTO- U MoaucaxapuaoB. CHHTE3 U pacnaj caxapo3sbl,
Kpaxmasa, MoTu(pPyKTO3UI0B, IIEJUTFOJIO3bI, TEMHIICIUTION03, IEKTUHOBBIX BEIIECTB.
Ponp mykieosnnaudocharnpon3BOIHEIX MOHOCAXAPHUIOB B OMOCHHTE3E OJIUTO- U
noarcaxapuioB. BzaumonpeBpaleHus kpaxmania U caxapo3bl B paCTCHUSIX.

Tema 10. MeTa60113M JIHIIHIO0B.

Mexann3Mbl 00pa30BaHUs TIIUIEPHUHA, HACBHIIEHHBIX U HEHACHIIIEHHBIX KUP-
HBIX KUCJIOT. CHHTE3 U pacna >KUpoB, GoCcOIUHI0B, TTUKOIUITNIOB, CTEPOUTHBIX
munu10B. OKUCIEHUE MIUIEPUHA U €r0 UCO0JIb30BAHUE JJIsI CUHTE3a YIJIEBOOB.
MexaHU3MBbl 0-OKUCICHUS U 3-OKUCIICHHS >KUPHBIX KUCIIOT. [ IMOKCUIATHBIN ITUKIT U
ero ouosiornueckast poijib. O6pazoBaHue yrieBoI0OB U3 IIPOIYKTOB IITHOKCHIIATHOTO
1yKiIa. XapakTeprucTuka (GepMEHTOB, KaTATU3UPYIOIIUX CHHTE3 U MPEBPAILICHUS JTH-
0B, OcoOEHHOCTH OMOACTpalalliy JKUPHBIX KUCIIOT C Pa3BETBIEHHON yIiepo/I-
HOM IIETIbI0 U UX DKOJIOTHYECKHUE TIOCIICACTBUSA. DHEPTeTHKAa OOMEHA JIUTIHIOB.

Tema 11. MeTa00J1M3M a30THCTBLIX CO€IMHEHHH.

[TyTn 006pa3zoBaHKsi aMUHOKHUCIIOT B PACTUTENIBHBIX KJIETKaxX. MexaHu3MbI pe-
aKIMi BOCCTAHOBUTEILHOTO aMUHUPOBAHUS U TIepEaMUHUPOBaHU. XapaKTEPUCTHUKA
KaTaIM3UPYIOLIUX ATU peakiuu ¢pepMeHToB. Pacnian u mpeBpaliieHuss aMUHOKUCIIOT B
X0JI€ peaKIuii 1e3aMUHUPOBAHUS U JAeKapOoKcuiupoBanus. [IpeBpalienus KeToKuc-
JIOT ¥ OKUCJIEHUE aMHUHOB. ACCUMIJISIIIUSL PACTEHUSIMU HUTPATHOTO a30Ta U IPUYUHBI
HAKOTUICHUS] HUTPATOB B PACTUTENIbHOU MpoAyKuu. OCOOEHHOCTU IEUCTBUS HUTPA-
TPEAYKTa3bl U HUTPUTPEYKTa3bl. BO3MOXKHbBIC MyTH CHUXKEHUSI KOHIICHTPAIIUU HUT-
pPaTOB B PACTUTEIIBHBIX MPOAYKTaX. bBuoXuMudyeckre MexXaHu3Mbl CBS3bIBAHUS H30bI-
TOYHOTO aMMOHHMIHOTO a30Ta. MeXaHu3Mbl 00pa30BaHUs aMHUIOB U PEAKIIMH OPHHU-
TUHOBOTI'O IIUKJIa. BUOXHMUYECKUEe peakiui BKIIOUCHHUSI B CHHTE3 aMUHOKHUCIIOT MO-
JIEKYJISIPHOTO a30Ta B IIpoIiecce a30TPuKcarum.

4.3 Jlekunu/naéopaTopHblie/IpakTUYecKne/ 3aHATHS

OYHAS ®OPMA OBYYEHMUAA

Tabmuma 4
ConepskaHue JJeKIIMH M NPAKTUYECKUX 3aHATHI, KOHTPOJIbHbIE MEPONPHUSITHSA
HaszBanue Ne n HazBanme Jexnmii/ Bug
Ne @DopMupyeMble KoJa-Bo
pasnena, J1a00PATOPHBIX/ MPAKTHYECKHX/ KOHTPOJILHOI0
n/n . KOMIIeTeHII U 4acoB
TeMbI CeMHHAPCKHUX 3aHATHIA MeponpHsITHS
1. | Pa3znen 1. BBeneHue 6MOXUMMIO
Brenenue Jlexumst Nel. BBenenue B Ono- 2
XUMHUIO.
ITpakTuyeckast padora Ne 1. OIIK-1.1, YcTHBIN onpoc 2
[Ipeamer u 3agaun OMOXUMUH, OIlK-1.2
OCHOBHBIE KJIACCHI OMOJIOTHYE-
CKHX MOJICKYJI.
Jlexums No2. Bona kak cpena OIIK-1.1, 2
JU1st OMOXMMHUYECKHUX Mpoliec- OIlK-1.2
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COB. OIIK-5.2
[TpakTrueckas padota Ne 2. VYcTHbIH onpoc 2
Pacuer OydepHBIX CUCTEM.
Pasznea 2. CraTruyeckass OMOXHUMHMSA.
Tema 1. Jlexnusa Ne3. YrneBogsl: CTpo- 2
VYrneBoabl. | eHHe, CBOICTBA, QYHKINU. OIIK-1.1,
[TpakTrueckas padora Ne 3. OIIK-1.2, 2
VYrieBoabl: CTpOEHHE, CBOM- OIIK-5.2 YcTHBIN onpoc
cTBa, (O YHKIIHH.
Tema 2. Jlexuust No4. Jlunuapl: cTpoe- 2
Jlunuae!. HUE, CBOMCTBA, (DYHKIIH OIIK-1.1,
[TpakTuyeckas pabora Ne 4. OIIK-1.2, 2
Jlunuael: cTpOeHUE, CBOMCTRA, OIIK-5.2 YcTHBIH onpoc
GbyHKIHU.
Tema 3. Jlexnua No5. HykiienHoBbIe 2
HyxnenHo- | KMCIIOTBI: CTpOEHUE, CBOMCTBA, OITK-1.1,
BbIC KUCJIO- | (YHKIIMH.
OIIK-1.2,
THI. [IpaxTuueckas padora Ne 5.
OIIK-5.2 .
HyxkienHoBble KHUCIOTHI: CTPO- YcTHBIN onpoc 2
€HHe, CBOMCTBA, (YHKIINU
Tewma 4. Jlexumst Ne 6. AMUHOKHCIIOTHI: 5
AMUHOKHUC- | CTpOEHHE, CBOMCTBA, (DYHKIIUU. OIIK-1.1,
JIOTBI. [IpaxTuueckas padora Ne 6. OIIK-1.2,
AMMHOKHCIIOTBI: CTPOCHHUE, OIIK-5.2 VYerHbll onpoc 2
CBOWCTBA, ()YHKIIHH.
Tema 5. Jlexmua Ne 7. benku: ctpoe- 5
benku. HUE, CBOWCTBA, QYHKITUU OIIK-1.1,
[IpakTuueckas padora Ne 7. OIIK-1.2, Kowt i
Benku: ctpoenue, CBOMCTRA, OIIK-5.2 POIIbHAA pa 2
6ota
GyHKLUY .
Tema 6. Jlexuus Ne 8. depMeHTHI U UX
depMeHTHL. | KiaccuuKalus, OCHOBHI ep- OIIK-1.1, 2
MEHTAaTUBHOM KWHETUKH. OIIK-1.2,
ITpakTruueckas padora Ne 8. OIIK-5.2
PI'P 2
depMeHTaTHBHAS KHHETHKA.
Tema 7. Jlexums Ne 9. BuramuHBL. 2
BuramuHbL | [Tpakruueckas paGora Ne 9. OIIK-1.1,
BonopactBopumsie u xupo- OIIK-1.2, .
PacTBOPHMbIE BATAMHHBI, X OIIK-5.2 Y eTHbii onpoc 2
OMoJIOTHYECKas pOJib.
Paznen 3. luHaMuueckast 0MOXHUMMSI.
Tema 7. Jlexknua Ne 10. Beenenue B Me- 2
Benenue B | Tabonusm. OTK-1.1,
MeTabo- ITpakTuyeckas padora Ne 10. OITK-1.2
JIU3M. MeTtabonu3M: OCHOBHBIE MTOHSI- ' YcTHBIN onpoc 2
THSL.
Tema 8. Jlexknua Ne 11. I'mukonns u 2
Mertabo- neHTo30(ochaTHbIN MyTh.
JIN3M yrIie- OIIK-1.1, YcTHBIN ompoc,
BOJIOB. ITpakTruyeckas padora Ne 11. OIIK-1.2 3aluTa MPOEKT- 5

Pacnan yrneBoios.

HOM pabOTHI
«MynpTUMEUNi-
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Has IIpe3eHTa-

IS
Jlexrus Ne 12. ITukn Kpe6ca. 2
YcrHblii onpoc,
OIIK-1.1, 3allKTa POCKT-
[IpakTrueckas padota Ne 12. OIK-1.2 HOM pabOTHI 5
[uxn Kpebca. «MynbTUMEANIA-
Has Ipe3eHTa-
IS
Jlexnua Ne 13. I'imroxkoHeore- 5
HE3.
VYerHbll onpoc,
OIIK-1.1, 3alHUTa MPOEKT-
[TpakTuyeckas pabora Ne 13. OIIK-1.2 HOM paboOTHI 5
CuHTe3 yrieBojoB. «MynbTUMEUIA-
Has Mpe3eHTa-
IS
Jlexuust Ne 14. ®doTtocunres. 2
YcTHbli orpoc,
I[Tpaktudeckas padora Ne 14, OIIK-1.1, SatinTa PpOCKT
TemHOBas u cBeTOBas (asbl OIIK-1.2 HOi padoT! y 2
doTocunTe3A. «MymbTame k-
Has TIpe3eHTa-
TS
Jlexums Ne 15. ukn KaneBuna
Y CUHTE3 YIJIEBOJIOB y pacTe- 2
HUM.
OTK-1.1, VYerHbll onpoc,
OIK-1.2 3aILIHTA IPOEKT-
[TpakTuueckas padora Ne 15. HOM pabOTHI 2
C2, C3 u C4 dorocunres. «MynbTUMEIU -
Has Mpe3eHTa-
IS
Tema 9. Jlexumst Ne 16. CunTe3 u pac- 5
Mertabo- naj JTUIUI0B.
JIU3M JIU- 7|
MMHIOB. OINK-1.1, ;EE;’;HH%?ZE?—
OIIK-1.2, .
[TpakTuueckas padorta Nel6. OIIK-5.2 HOU paboTHI 2
CuHTe3 1 pacnaj JIUIUIO0B. ' «MynpTuMeauii-
Has TIpe3eHTa-
TS
Tema 10. Jlexuust Ne 17. CunTe3 aMuHo-
Mertabo- KHCIIOT U @30THCThIX OCHOBA- 2
7TU3M a30- | Hui. A3otrdukcarms.
THUCTBIX CO- OIlK-1.1, YcTHBI onpoc,
enunenuid. | [Ipaktuueckas paborta Nel7. OIIK-1.2, 3alUTa MPOEKT-
CuHTE3 aMUHOKHCIIOT U a30TH- OIIK-5.2 HOM paboTHI 2
CTBIX OCHOBaHMHU. A30T(uKca- «MynpTUMEU-
IS Has MPe3eHTa-
IS
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OYHASA ®OPMA OBYYEHUSA
Tabmuma 5

Hepeqeﬂb BOIIPOCOB JJIsl CAMOCTOATC/IBHOI0 N3YYCHUHA TUCHHUTIIINHBI

Ne
n/n

Ha3Banmue pazneina,
TeMBbI

Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB /I CAMOCTOSITEJILHOTO
u3yyeHus (4 popMupyeMble KOMIETEHIINH)

Pasznen 1. BBeagenue B OHOXUMMHIO.

1.

Bsenenue.

Tumnpl XUMHUYECKUX B3aUMOACHUCTBUM, THUIIBI XHMHUYCCKHX CBSI3CH,
pacuer 6ydepubix cucrem. (OITK-1.1, OIIK-1.2, OTIK-5.2)

Pasznea 2. Crarnueckass OMOXUMMS.

2. Tema 1. YrneBonsl. Monocaxapupl, onurocaxapuabl u nonucaxapuasl. (OITK-1.1,
OIIK-1.2, OIIK-5.2)
3. | Tema 2. Jlunuppl. JKupHble KHCIOTBI, TPUALMITIUIEPUIbI, (HOCHOTUIUABI, TIUKOIH-
U ibl, ctepouabie aunuasl, Bocku. (OITK-1.1, OIIK-1.2, OITK-5.2)
4. | Tema 3. Hykneunossle | CTpoeHHE U CBOMCTBA HYKJICOTUOB U HYKJIEUHOBBIX KUCIIOT.
KHCJIOTBHI. OIIK-1.1, OIIK-1.2, OIIK-5.2)
5. | Tema 4. Amunokucno- | CTpoeHre aMHHOKHUCIIOT, MX KIaCCU(HUKAIHSI 1 OCHOBHBIE CBOMCTBA.
THIL. (OIIK-1.1, OIIK-1.2, OIIK-5.2)
6. | Tema 5. benkw. IlepBrunas, BTOpHUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa
OenkoB, neHaTypanus u peHatypanus 6enkos. (OIIK-1.1, OIIK-1.2,
OIIK-5.2)
7. | Tema 6. DepMeHTHI. OcHoBHBIE Kiacchl (PepMEHTOB, (PepPMEHTATUBHAS KUHETHUKA, THIIBI
unruouposanus pepmento (OIIK-1.1, OIIK-1.2, OIIK-5.2).
8. | Tema 7. ButamuHBI. Crpoenrne u OMoIoruuecKkast pojib BUTAMUHOB.

(OIIK-1.1, OIIK-1.2, OIIK-5.2)

Paznen 3. luHaMuyeckast OMOXHUMMS.

9. | Tema 7. BBenenue B | MeTaboim3M — OCHOBHBIC MOHSTHS, MAaKPOIPTUUECKUE COCTUHEHUS.
MeTab0IH3M. Ouepreruueckuii oomeH B kierke. (OI1K-1.1, OITK-1.2)
10. | Tema 8. Merabonu3m | POTOCHHTE3 U CHHTE3 YIJIEBOAOB B PAaCTEHUsAX. [ JIMKONU3, TIIIOKO-
YTJIEBOJIOB. HeoreHes 1 nenTozodocdarupiii myts. (OIIK-1.1, OI1K-1.2)
11. | Tema 9. Metabonusm | buocHte3 munuaos, Katabonusm xupnsix kuciot. (OIIK-1.1, OIIK-
JIMTIHA]IOB. 1.2, OTIK-5.2)
12. | Tema 10. Merabonu3m | bruocuHTe3 aMHUHOKHUCIOT M HYKJIEOTHIOB. buocuHTe3 u pacman
a30TUCTBIX  coenuHe- | 6enmka. (OIIK-1.1, OTIK-1.2, OTIK-5.2)
305078
5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
Tabmauia 6
ITpumeHeHHe AKTUBHBIX H HHTCPAKTUBHbBLIX 06p33OBaTeJ'ILHLIX TEXHOJOTUH
e HaumeHoBaHuUe UCTIOIb3yEeMBbIX
11/_11 Tema u ¢popMma 3aHATHH | AKTUBHBIX H HHTEPAKTHBHLIX o0pa3oBaTebHBIX
TEeXHOJIOTHii
1. | YraeBoasl I13 Ob6cyxaeHne yueOHOro MaTepHasia B JHajJoroBOM
peKUME
2. | ®epMeHTHI I13 Paz00p KOHKpETHBIX CUTyallui, 00CYyXIeHHE yueo-
HOTO MaTepHajia B TUAIOTOBOM pexknMe, HHpopMa-
IIMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.
3. | Merabommsm yrie- | [13 OO6cyxaenre yueOHOTO MaTepHraia B TMaJOrOBOM

BOIOB.

PEKUME, HH(bOpMaHHOHHLIC U KOMMYHHUKAIITUOHHBIC
TCXHOJIOTHH. HO}IFOTOBK& CTYACHTAaMH MYJIbTUMC-
ﬂHﬁHLIX HpeBCHTaL[I/Iﬁ 110 OTACJIBHBIM BOITPOCaM C
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HaumenoBanue HCIMOJb3YyEMBbBIX

J;;-)n Tema u popMma 3aHATHS | AKTUBHBIX U HHTEPAKTHBHBIX 00pa3oBaTeIbHbIX
TEXHOJIOTHii
MOCIIEAYIOIUM O0CYKICHUEM MPEACTaBICHHBIX
TEM.
4, | Merabomm3m munu- | 13 OO6cyxaenre yueOHOTO MaTepraia B IMaJOrOBOM
TIOB. pexume, nHHOPMAIMOHHBIE 1 KOMMYHUKAIIMOHHBIE
TexHojoruu. [1oAroroBka cTyieHTaMi MyJIbTHME-
JUWHBIX MTPE3EHTALNN 0 OTAEIBHBIM BOIIPOCAM C
MOCIIEAYIOIIUM O0CYKICHUEM MPEACTaBICHHBIX
TEM.
5. | Merabonusm azotu- | [13 OO6cyxaenre yueOHOTO MaTepraia B IMaJOrOBOM
CTBIX COCMHCHUN pexume, HHOPMAIMOHHBIE 1 KOMMYHUKAIIMOHHBIE

TexHoJoruu. [loaroToBka cTyjieHTaMu MyJbTUME-
JUWHBIX MTPE3EHTALNN 0 OTAEIBHBIM BOIIPOCAM C
MOCIIEAYIOIIUM OOCYKJICHUEM MPEACTaBICHHBIX
TEM.

6. Tekylmunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIUSA MO0

HTOraM OCBOCHHHA JUCHHUII/INHBI

6.1. TunmoBbIe KOHTPOJIbHbIE 32IAHUS WM HHbIe MAaTePHAJIbI, HE00X0UMbIE
JJIS1 OIleHKM 3HAHMA, YMEHHH M HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

Bonpocs! 1J151 NOATOTOBKH K KOHTPOJIbHBIM MEPONIPUSITUSIM
(TeKymii KOHTPOJIb)
Pa3nen 1. BBenenue B OMOXUMHIO.
Yro gaBigeTcs npeaAMeToOM 6I/IOXI/IMI/II/I?

Urto noapazymeBaeTcst o ppazoit «eAMHCTBO OMOXUMUN»? KakoBBI CIIEACTBUS U3 KOHIIETI-
UM €JMHCTBA OMOXUMHHU?

OnummMre OCHOBHBIE KJIACChl OMOMOJIEKYI B KIIETKE.

[Tomumepsl. Paznuuust Mexty 6ekaMu U INIMKOT'€HOM B OTHOILIEHHH X MOJTUMEPHOU
CTPYKTYPBHI.

IlentpanbHas 1orma OMOJIOTHH, OTIPENIEIUTE PEIUIMKAIIUI0, TPAHCKPHUIILIUIO U

TPAHCISILIMIO B PAMKAX KOHLENIMU [EHTPaIbHON 10TMbl OMOJIOTHH.

Paznuuns Mexy 2yKapruOTUYECKUMHU KJIETKAMH U ITPOKaPUOTHUYECKUMU KieTKaMu. YUTo Ta-
koe opranesuia? Kakue opraHensibl OKpykeHbl AByMs MeMOpanamu? Yem sinepHas memOpa-
Ha OTJINYAeTCs OT APyrux Memopan?

JaiiTe onpenenenne OPOYHOBCKOTO JBUKECHUSI.

['oBopsT, 4TO BOAA MOJIsIpHA, HO HE 3apskeHa. Kak 3To BO3MOKHO?

[Touemy cnabble cBA3M BaXKHBI B OMOXUMUHU?

Tunsl cBszeit. Kakue pacnpocTpaHeHHbIE THIIBI CIa0BIX CBS3€H BaXKHBI B

onoxumun. Kak Boma BIHMSET Ha OTH CBI3U?

B xuaxoii Boje Kaxk/1as MOJIEKYJIa CBA3aHa BOJOPOJHBIMU CBSI3IMHU IPUMEPHO ¢ 3,4 More-
Kynamu Bojbl. Kakoe BIMsiHME OKaXXeT 3aMep3aHue BOJIbI Ha KOJIMYECTBO BOJOPOIHBIX CBSI-
3eit? HarpeBanue Bob1?

Kak Bimser Opl"aHI/I‘-ICCKI/Iﬁ pPacTBOPUTECIIb HA DJICKTPOCTATUUCCKHUE BBaHMOHeﬁCTBHH?
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UYT0 Takoe 31EKTPOOTPULATEIIBHOCTh ATOMOB U TOYEMY JIEKTPOOTPUILIATEIBHBIE ATOMBI
Ba)XHbI B OMOXUMUU?

Haiite onpenenenue ruapododHoro ¢ dekra.

Eciii BOHBIH PacTBOP MMeET KOHIIEHTPAIMIO HOHOB Boopoaa 10> M, kakoBa KOHIIEHTpa-
WS TUAPOKCHIIBHBIX HOHOB?

Ecnu BonHBIN pacTBOp MMEET KOHLIEHTPALUIO THIPOKCUIIBHBIX

noHoB 1072 M, kakoBa KOHLIEHTpAIMsi KIOHOB BOOpoaa?

Ncnone3ys ypaBHenue ['enaepcona-Xaccenpbaxa, MOKaKXUTE, 4TO i ¢1aboit KucinoTsl pKa
— 570 pH, npy KOTOPOM KOHILIEHTPALUsI KUCIOTHI paBHA KOHIIEHTPALIMH COIPSKEHHOTO OC-
HOBAHUA.

KaxoBa cBsi3p Mex 1y pKa Kucia0Thl ¥ CUiI0M KUCHOTHI?

st kucnotel HA konnentpanuu HA u A™ cocraBisrot 0,075 1 0,025 M cooTBeTCTBEHHO
npu pH 6,0. KakoBo 3nauenue pKa nins HA?

Kpacurenb, KOTOpbIH SBISETCA KUCIOTON M KOTOPBIH MPOSABISAETCA B BUAE PAa3HBIX IIBETOB B
IPOTOHUPOBAHHOM U ACTIPOTOHUPOBAHHOHN (POPMAX, MOKET HCIIOJIB30BAThCS B KAUECTBE HH-
nukaropa pH. IIpennonoxum, uro y Bac ectb 0,001 M pactBop kpacurens ¢ pKa 7,2. Kon-
HEeHTpanus npoToHupoBaHoil popmel cocrasiser 0,0002 M. [Ipeamonoxum, 4T0 OCTATOK
KpacuTells HaXOJUTCS B IenpoToHupoBaHHO dopme. Kakos pH pactBopa?

KaxkoBo cootnomenne? Kucnora ¢ pKa 8,0 npucyrctByet B pactBope ¢ pH 6,0. Kakoso co-
OTHONICHHUE TPOTOHUPOBAHHOW U ICTIPOTOHUPOBAHHOM (DOPMBI KUCITOTHI?

Nwmerorcs aBa OydepHbIX pacTBopa ailerata HaTpus, oJuH ¢ koHueHnTpauuei 0,1 M, a npy-
roii ¢ konnenTpanueut 0,01 M. Paccunraiite 3nauenus pH, npu no6aBieHnn K KaXKaoMy U3
3TUX pacTBOpoB cienyromux korneHTpauuit HCI: 0,0025 M, 0,005 M, 0,01 M u 0,05 M.
Paccunraiite KOHIIEHTpAIUIO YKCYCHOM KUCIOTHI U arletat-uona B 0,2 M aneratnom Oydepe
npu pH 5. pKa ykcycHoii kuciots! cocrasiuset 4,76.

Pa3nen 2. Ctatuyeckasi 0noxummsi.

Tema 1. YrieBoasbil.
3anucath ctpoerue D- u L-dpopM rimuepuHoBOro anpieruia, 3puTpo3sl, puoo3bl, 1€30KCHU-
puO03bI, KCUIIO3bI, apAaOUHO3BI, TIFOKO3bI, MAHHO3BI, (PPYKTO3bI, TaJTAKTO3HI C UCTIOIH30BA-
HueM ¢popmyn @uiiepa u Xeyopca.
3anucaTb CTpOEHHE - U -U30MEPOB PUOO03bI, 1€30KCUPHUO03bI, KCUII03bl, apAaOUHO3BI, TIIIO-
KO3bI, MAHHO3bI, )PYKTO3BI, TAJIAKTO3BI C UCIIOIB30BaHueM (Gopmyn dDumiepa u Xeyopca.
3anucath cTpoeHue GypaHo3HbIX GOpM prOO3BbI, 1€30KCUPUO03bI, ApaOMHO3bI U (PPYKTO3HI,
a TaK)Ke CTPOEHHE MUPAHO3HBIX (POPM KCHIIO3BI, TIIIOKO3bI, MAHHO3BI M TAJIAKTO3HI.
3anucathb ¢ UCIONIb30BaHUEM (hopMy Xeyopca cTpoeHne GochopHOKHCIBIX 3(HUPOB MOHO-
caxapuJoB: 3-hocorauiepuHOBOTO aabaeruaa, GochoaoKkcualeTona, 3puTpo30-4-
doctara, pubo30-5-pocara, pulynoso-1,5-audocdara, kcmirynozo-5-pocdara, riroko3o-
6-docdara, rmokozo-1-pocdara, ppykTo30-6-pocdara, hppyk-To30-1,6-1udocdara, man-
HO030-6-docdara, ramakrozo-1-dpocdara, cenorentynoszo-7-docdara.
3anucarthb ¢ UCNOJIb30BaHHEM (hopMys Xeyopca CTpOCHHUE 0~ U -M30MEpOB TIIIOKYPOHOBON
U TJIaKTYPOHOBOW KHCIIOT.
Hanwucats cTpykTypHBIE (POPMYIIBI CIUPTOB, 00pA3YIOIUXCS U3 TIUIIEPUHOBOTO ajlbJIeruja,
pHrOO03Bl, TITIOKO3bI 1 (PPYKTO3bI, MAHHO3BI, TATAKTO3BI.
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Hanucats cTpykrypHble GOpMYIIbI albJOHOBBIX U allbJAPOBBIX KUCIOT, 00Pa3yIOIMIUXCs U3
[JIIOKO3bI, MAHHO3BI U TaJJaKTO3BI.
e 3amnucaTh C HCroyb3oBaHueM hopmyn Xeyopca CTpOCHHE aMUHOTIPOU3BOIHBIX TITFO-
KO3bI U TAJIaKTO3bI.
3anmcarh CTPOSHUE TITHUKO3UA0B, 00Pa3yIOMIUXCS U3 B-TIIFOKO3bI IPH €€ coeNnHEeHUH ¢ (e-
HOJIOM, STHUJIOBBIM CIIUPTOM, OCH30MHBIM aIbACTHUIOM.
3anucathb ¢ UCIOJIb30BaHHEM (hopMys Xeyopca CTPOSHHE caxapo3bl, MaJIbTO3bI, LIETO0H0-
3bl, 3-IeBYJIMHA.
[TokazaTh Ha KOHKPETHBIX MTPUMEpaXx, Kak 00pa3yloTcs CBSI3U MEKIy OCTaTKaMH MOHOCAxa-
PHUJIOB B MOJICKYJIaX aMIJIO3bI, aMUJIOTIEKTHHA, TIEJITFOI03b], MOTH(PPYKTO3UIOB.
Tema 2. JInnuael.

3anucarh CTpOEHHUE KUPOB, 00Pa30BaAHHbBIX:

- W3 TJMIEepUHa, MaJTbMUTHHOBOH, JINHOJIEBON U IMHOJICHOBON KUCJIOT;

- W3 TIUIepUHA, CTEAPHHOBOM, OJICMHOBOH 1 0pTOhocHOpPHON KHUCIIOT, a TAKKE

JTaHOJAMHHA;

- W3 TJUIEepUHA, MTATbMUTHHOBOW U JIMHOJICHOBOW KHCJIOT, @ TAK)KE TaJIAKTO3HbI;

- MHPHUIIWIOBOTO CIHPTA U KapHAyOOBOU KUCIIOTHI;

- W3 TOUIeprHa, CTEAPHHOBOM, 0JIEMHOBOM U 0pTOhocHOpPHON KUCTOT.
HasBarb ykazaHHbIe TUTUABI IO IPUHITON KiIacCUPUKAIUN U OOBACHUTH UX QYHKIIUU B
pPacTUTETLHOM OpraHU3Me.
VYkazarh pa3audus M0 COCTaBY KHUPHBIX KHCIOT TBEPIBIX U )KHUIKHUX )KHUPOB, HEBBICHIXAI0-
IIUX U CJIa00 BBICHIXAIOMINX PACTUTEIBHBIX MaCe.
Jlath onpeieieHrne Yrciia )KUPOB, HOHOTO YHCIIa M YUCIIa OMBUICHHS. B 4eM ux mpakTude-
CKasi 3HAYMMOCTh?
Jansl Tpu xupa, uMmeronme oausie yncia 160, 130 u 90. OuieHuTh MUTATETFHYIO U TEXHU-
YEeCKYIO IIEHHOCTh YKa3aHHBIX JKUPOB U JaTh COOTBETCTBYIOIIEEe OMOXUMUIECKOE OOBsICHE-
HUE.
JlaHbBI TPY aIWITIIHIICPUHA: TATbMATHHOCTEAPHHOIMHOJICHH, TAJIBMATHHOIN-0JICUH U CTea-
PUHOOJICMHOTMHOJICHONH. CpaBHUTH YHCIIA 3THUX JKUPOB U JaTh COOTBETCTBYIOIIECE OMOXH-
MUYECKOe OOBSICHEHHE.
CpaBHUTH YKCIIa KUPOB y CIASAYIOUINX AMITIUIIEPUHOB: TPHOJIEUHA, TATbMUTHHOOJIEUHO-
JUHOJICUHA U JTUMATEMATHHOJIMHOJICHOWHA.
Omnpenenutp, K KaKOH TPYIINE MO BBICBIXaMOCTH OTHOCUTCSI PACTUTENBHOE MACIIO, UMEI0-
mee oxnoe uncao 70, a unciao oMmbuienus 230.
VYkazarh pa3nuyus M0 COCTaBY KHUPHBIX KUCIOT TBEPIBIX U )KHUJKHUX )KUPOB, HEBBICHIXAIO0-
IIMX U CJIa00 BBICHIXAIOIINX PACTUTEIHHBIX MACe.

Tema 3. HykjienHOBbI€ KUCJIOTHI.

3amucarh CTpOeHUE PUOOHYKICOTHIOB U I€30KCHPUOOHYKICOTHAOB, 00pa3yeMbIX aJeHU-
HOM, TYyaHHHOM, IUTO3UHOM, TAMHHOM U ypaIiiioM. YKa3aTh Ha3BaHUS dTUX HYKICOTHIOB.
3anucath cTpoenue Hykiaeosuanonmudocdaror: ATO, AID, 'TO, I'ID, UTD, [IAD,
YTO, YVAD, tATO, nI TO, alITD, nTTO.
O0BsicHuTh 0cOOeHHOCTH cTpoeHus u ononornueckue ¢pynkiuu JJHK u PHK. TTokazats 00-
pazoBanue GochoaudPUPHBIX CBA3EH, COSAMHSIIOMNX HYKJICOTHIHBIE OCTATKH B HYKJIIEMHO-
BBIX KHCIIOTaX.
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JTHK B dopMe IBOIHOI CIIMpaiH IOJKHA OBITh CBA3aHA C KATHOHAMH, 00bI9HO Mg?*. O6b-
SICHUTE, TIOYEMY 3TO TaK.
Tunet Bropuunoii ctpyktypsl JJHK u PHK. B yem nx 6uonoruyeckast poin?
3anucarh ¢ TOMOIIBIO COKpaEHHBIX (hopmyn npasuia Yapradda u o0bacHUTS UX OHOI0-
IrMYECKOE 3HAaYCHHUE.
CocraB (B MOJIBHBIX JIOJISIX ) OJTHOM M3 1ienel AByXcrnupaabHoi mosiekynsl JJHK cocraBnser
[A]=0,30 u [G] = 0,24. (a) Uto BBI MOXeTe cka3aTh 0 coaepxanuu [T] u [C] mist ogHOM 1
toii xke rern? (b) Uto BbI MoXkeTe cka3aTh o conepxkanuu [A], [G], [T] u [C] komruiemeH-
TapHOU 1enu?
Onna uens PHK conepxut 20% U. Uto BBl MOKETE MpeACKa3aTh OTHOCUTEIBHO MPOLEHT-
HOT'O COZEpKaHMsI OCTaBIIMXCS OCHOBAHUI?
JlaHa mocne0BaTeabHOCTh COeIMHEHUS! HYKJICOTHIHBIX OCTaTKOB HA OJJTHOM U3 YYacCTKOB
moutekynsl JJHK: -A-T-I'-A-II-I'-T-A-LI-I'-T-. 3anucats KOMIZIEMEHTAPHYIO €1 LIETb B
nBoriHou cnmpanu JTHK.

Tema 4. AMHUHOKHCJIOTBI.
VYkazaTh Ha mpUMepe 0.-aMUHOKHUCIIOT, B KaKO (popMe HaXOAATCS aMUHOKHUCIIOTHI B U3HO-
JIOTUYECKOM cpejie. 3anucaTh peakliud aMUHOKHUCIIOT ¢ KMUCJIOTaMU U OCHOBaHUSIMHU.
3anucats ctpoerue D- u L-hopM mpoTenHOreHHBIX aMUHOKHUCIOT. JlaTh 00bACHEHNE, KaK
oTpeAensieTcs MPUHAIICKHOCTh aMUHOKHUCIIOT K D- nnn L-crepeoxumuyeckomy psmy.
[lepeBenure ciieqy0NyI0 aMUHOKUCIIOTHYIO IIOCIIEA0BATENbHOCTD B OJTHOOYKBEHHBIN KOJI:
Glu-Leu-Val-lle-Ser-lle-Ser-Leu-lle-Val-lle-Asn-Gly-lle-Asn-Leu-Ala-Ser-Val-Glu-Gly-
Ala-Ser.
Kak MoxHO Kitaccu(uuupoBaTh aMHHOKUCIIOTHI 110 cTpoeHue OokoBoii ienn? [TpuBenure
MIPUMEPHI ISl KQKIOTO TUIIa aMUHOKHCIIOT.
N3oanextpuueckas Touka (pl) — ato pH, nmpu koTopoM MoJiekyia He UMEET 3apsa 3apsiia.
AMMHOKHCIJIOTA TJIMIIMH UMEET JIBE NOHU3HpYEMBbIe rpymibl: (1) KapOOKCUIBHYIO KHUCIIOT-
Hyto rpynny ¢ pKa 2,72 u (2) a-amunorpynmy ¢ pKa 9,60. Paccuuraiite pl raunusa.
Kakue aMMHOKHCIIOTHI SIBIIAIOTCSI He3aMeHUMbIMU? [IpuBeuTe npumepsl.
Kakue u3 creayromux aMuHOKHCIOT UMEIOT OOKOBBIE 11E€TIH, KOTOpbIE 00J1aAat0T MOTEHIHa-
oM o0Opa3oBaHus BoopoaHbix cBszen? Ala, Gly, Ser, Phe, Glu, Tyr, Ile u Thr.

Tema 5. beakn.
Hapucyiite crpykrypy aunentuna Gly-His. Kakos 3apsn nentuna npu pH 4,07 [Ipu pH
7,57
N3yuute cnenyromumii NenTu U OTBETHTE HA BOIPOCHI a-B.
Thr-Glu-Pro-lle-Val-Ala-Pro-Met-Glu-Tyr-Gly-Lys
(a) 3anuuuTe MOCIEO0BATENbHOCTD, UCIOJB3YS OJHOOYKBEHHBIE COKpAILIEHUS.
(6) Ouenure nentuna 3apsn npu pH 7.
(B) Ouenute nentuna 3apsia npu pH 12.
3anucarh NEPBUYHYIO CTPYKTYPY Y4acTKa MOJIUMENTUIHOMN 1enH, 00pa30BaHHOTO MyTEM
MOCJIEI0BATEIBHOTO MPUCOEAMHEHNSI aMUHOKHUCIIOT: METHOHUHA, JIN3KHA, MPOJIMHA, acrapa-
TMHOBOM KUCIOTHL, TUcTUANHA. Ha N-KoHIIe 3TOro yuyacTka HaXOQUTCSl OCTaTOK METUOHHHA,
a Ha C-KOHIIE — OCTaTOK I'MCTUIMHA. [{aTh onucaHue BO3MOXHOW BTOPUYHON CTPYKTYphI Ha
JAHHOM Y4YacCTK€ NOJUIENTHIHOMN LIETH.
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B yem pazHuia Mexa1y aMHHOKHCIOTHOM MOCIEI0BAaTEIbHOCThIO M AMUHOKHCIIOTHBIM CO-
craBoM Oenka?
OOBSACHUTD, KaK TPOUCXOIUT (HOPMUPOBAHHE HATUBHOW KOH(pOpPMALIUU OEITKOBBIX MOJIEKYI
B (huzmosoruueckoi cpeae. ate onpenenaeHre HaTUBHOM KoHpOpMaIiu OEJIKOB.
VYka3aTb pa3HOBUAHOCTH BTOPUYHOI CTPYKTYphI O€nkoB. Iloka3zaTe 3aBUCHMOCTb BTOpHY-
HOW CTPYKTYpbI OCJIKOB OT IEPBUYHOI CTPYKTYPBHI.
VYkazaTh OCHOBHBIE (DaKTOPBI, OT KOTOPHIX 3aBUCHT (POPMHUPOBAHNE TPETHUYHON CTPYKTYPHI
OEJIKOBBIX MOMUMNENTHAOB. [laTh onpeneneHne TpeTUYHON CTPYKTYPBI OSITKOB.
Kaxum 06pa3om nepBudHas CTpyKTypa BiIUsEeT Ha (YHKIUH, BBIIIOJIHAEMbIE OenKoM?
VYkazatb ocHOBHbBIE (PaKTOPBI, OIpeaesomue (GOpMUPOBAHUE YETBEPTUIHON CTPYKTYPHI
OeIKOoB.
Kak xaxmoe u3 creayromux qeicTBUil Oyner criocoO0CcTBOBaTh JICHATypaluu oemka’?

(a) HarpeBaHue

(6) nob6aBnenue ruapoHOOHBIX ACTEPreHTOB

(B) 3HAauMTENBHOE M3MeHeHHe pH

Tema 6. @epMeHTHI.
Kakue nBa cBoiicTBa )epMEHTOB /1€71aI0T UX OCOOEHHO MOJIC3HBIMU KaTaJIU3aTOpaMu?
AXTUBHBIN IIEHTpP (hepMeHTa — 00IIre OCOOCHHOCTH CTPOCHHSI.
HebenkxoBbie KOMIIOHEHTHI (PEPMEHTOB: KOPEepMEHTHI U KopakTopsl. JlaTh onpenenenue,
MIPUBECTH MIPHUMEPHI.
[Touemy BUTaMUHBI HEOOXOAUMBI AJIS1 XOPOLLIETO 310POBbsI?
KakoB ¢yH1aMeHTalIbHBIA MEXaHU3M, C IOMOIBI0 KOTOPOro (PepMEHThI YBEITUUUBAIOT CKO-
POCTh XUMHUECKUX PEAKIIUNA?
KaxoBbI CTpyKTypHBIE OCHOBBI ClIEIU(PUUHOCTH (HEpMEHTOB?
Karanmutudeckoe cBsi3piBanme. KakoBa poiib SHEpTHH CBA3BIBAHMS B KaTannse (epMeHTOB?
Yro Oyner mpou3oitsieT, eciiu y pepMeHTa OKa)KeTCsl SHEPTHsl CBA3BbIBaHUS cyOcTpaTa 00Jb-
I1e, YeM JJIs IEPEeXOHOTO COCTOSIHUSA?
ComnocTaBbTe TEPMHUH C COOTBETCTBYIOIIUM OIMMCAHUEM:

(a) depmeHT 1. HanmeHee cTaOMIbHBIN TPOMEXY-
TOYHBIN MPOYKT PEAKIIUU

(6) CybcTpar 2. Mecrto B cTpykType dhepMeHTa, Tie
MPOUCXOUT KaTaJIN3

(8) KoaxTop 3. @epmeHT 6€3 ero kodaxkTopa

(r) AnopepmeHT 4. benkoBBIi KaTaIn3aTop

(1) XonogepmeHT 5. I3mMeHeHue B CTpyKType pepmMeHTa

(e) Koepmentsr 6. PeareHT B peakiuu, KaTaau3upyeMou
bepMeHTOM

(k) IlepexonHoe cocTosiHUE 7. Non Metana B coctaBe (hepMeHTa

(3) AKTUBHBIH callT 8. depmeHT + KohakTop

(1) UnaynupoBaHHOE COOTBETCTBUE 9. Mansle BUTAMUHHBIE

OpraHUYECcKHUEe COeTMHEHUS, BXOIINeE
B aKTUBHBIN LIEHTpP (hepMeHTa.
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3anummuTe ypaBHeHHe Muxasnuca-MeHTeH U 00bsICHUTE (PU3UIECKUN CMBICIT BXOSIINX B
HEro KOHCTAHT.

B yem 6uoxummueckoe npenMymecTBo ¢pepMeHToB ¢ Ky, mpubau3nTensHo paBHOM KOH-
LEHTpalUU cyOcTpaTa, OOBIYHO JOCTYIMHON B (PM3HOIOTHYECKUX YCIOBUIX?

Hapucyiite rpaguk 3aBHCUMOCTH Vmax OT SO B ABOWHBIX 00OpaTHBIX KOOpAUHATAX JJIsl TH-
MUYHOTO (hepMEeHTa, MOTUUHSIONIET0oCs KUHeTHKe Muxasnuca-MeHTeH U allJIoCTepUYECKOTo
(dbepMeHTa, KOTOpble UMEIOT OJJUHAKOBYIO Vmax.

JlaiiTe onpezieneHre KOHKYPEHTHOMY, O€CKOHKYPEHTHOMY U HEKOHKYPEHTHOMY HHTHOHPO-
BaHuto. Kak OynyT oTiimuaThes rpaduk 3aBUCHMOCTH VMaX oT SO B IBOWHBIX OOPATHBIX
KOOpJMHATaxX JJIs 3TUX TUIOB HHrHOUpoBaHusa? O6ocHyiTe.

[Tpunun neiicTBrs aIocTepuieckux pepMeHToB. B 4eM ux mpeumMymiecTBo ¢ TOUKHU 3pe-
HUS QYHKIIMOHUPOBAHHS OMOJIOTMYECKHX CHCTEM?

Tema 7. BUrTaMuHBI.
OOBsCHUTD, KaKue BEUIECTBA OTHOCAT K BUTaMuHaM. [loka3aTe 3T0O Ha nmpuMepe BUTAMHUHA,
KOTOPBIN OBLI ITEPBBIM OTKPHIT B KOHIIE 19 Beka.
VYka3zarb, Kakue BUTAMHUHBI U TI0 KAKOMY MEXaHH3MY 00pa3yroTcs U3 MPOBUTAMHHOB, CO-
JIEPKAUIUXCS B PACTUTENBHBIX MPOIYKTAX.
Ha ocHoBe 3HaHM# 0 BUTaMHHAX OOBICHUTH, KAKHE HAOII0AAI0OTCA OTKJIOHEHUS B 0OMEHE
BEILIECTB OPraHU3Ma, €CJIM U3 MUTAHUS JIFOAEH UCKIIFOYUTD MMHUIIEBBIE TPOLYKThI, IOJTYy4EH-
HBIE U3 3€pHA.
Ha ocHoBe 3HaHM# 0 BUTaMHHAX OOBACHUTH, KAKHE HAOII0AAI0TCA OTKIOHEHUS B 0OMEHE
BEILIECTB OPraHU3Ma, €CJIM U3 MUTaHUS JIFOAEH UCKIIFOYUTh OBOILIY WJIY MUILEBBIE MPOYKTHI,
ITOJIyYEHHBIE U3 OBOILEH.
Ha ocHoBe 3HaHMi1 0 BUTaMHHAX OOBACHUTH, KAKHE HAOIIOAAIOTCA OTKIOHEHHS B OOMEHE
BEIIECTB OPraHU3Ma, €CJIM U3 MUTAHUS JIFOAEH UCKIIFOYUTD IUIObI U SITOJIbI MU TTUIIEBBIC
MPOAYKTHI, MOJIYYEHHBIE U3 TIJIOJI0B U SATOI.
JKUBOTHBIX IIUTENHFHOE BPEMSI KOPMUIIM KOPMOM U3 KyKYpy3HOU MyKH U KapTodens. Ha
OCHOBE 3HAHUI O BUTAMUHAX JIaTh MPOTHO3 O COCTOSIHUM KUBOTHBIX.
Onny rpyniy >KMBOTHBIX JJIMTEIBHOE BPEMSI KOPMUJIM KOPMOM U3 3€pHA, & APYTYIO BBICY-
LIEHHOW BEreTaTUBHOM Maccoy pacTteHuil. Ha ocHOBe 3HaHMI O BUTAMUHAX JaTh IIPOTHO3 O
COCTOSIHUH >KMBOTHBIX.
B 3umHMIT nepros y 5KMBOTHBIX HAOMIOJAETCs OCIA0IeHHe OKUCITUTEThHO-
BOCCTaHOBUTEJIBHBIX MTPOLECCOB B oOprann3Me. Ha oCHOBE 3HaHUI 0 BUTAMUHAX JaTh PEKO-
MEHJALMHU 10 YIIYYIIEHUIO KOPMJICHUS KUBOTHBIX.
B 3umuwMit nepuon y moaei Habmo1aeTcs ocinadieHne OHOXUMUIECKIX TTPOIIECCOB JTUIH -
HOTo oOMeHa B opranusMe. Ha ocHOBe 3HaHMI 0 BATAMHHAX JAaTh PEKOMEHIAIUH 110 yIy4-
IICHUIO TUTaHUS.
['pynma nroaed JIMTenpHOE BpeMsl HaXOAWIach B SKCTPEMAJIbHBIX YCIIOBUAX U BBIHYKEHA
ObLIa MUTATHCS TOJIBKO TUKON pacTUTENbHOM nuieil. Ha ocHOBe 3HaHuii 0 BUTaMUHAX JaTh
MPOTHO3 UX COCTOSIHUSL.
Ha ocHoBe 3HaHMi1 0 BUTaMUHAX OOBSICHUTH, IOYEMY OOJIBIIMHCTBO PACTUTEIBHBIX MTPOTYK-
TOB TIepe]] IOTpeOIeHUEM B THIILY BapsT.
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OOBACHUTD, TOYEMY TIPH YIIOTPEOJIECHNHN B IMUIIY HEKOTOPBIX PACTUTEIHHBIX TPOTYKTOB
Ha6m0naeTcs1 ABUTAMUHO3 I10 Ol'[peI[eJ'IéHHBIM BUTaMHHaM, XOTS 3TH BUTAMHHBI COACPKATCA
B YKa3aHHBIX PACTHUTCIIbHBIX IIPOAYKTAX.
CeHO AJATCIIBHOC BPEMA BLICYIIHMBAJIOCH B ITOJICBBIX YCJIOBUAX U IMOABCPrajlOCh BOSIIGfI-
CTBHIO BJIarud U COJIHCYHBIX nyqeﬁ. Ha ocHoBe 3HaHuii 0 BUTaMHHaX JaTh OICHKY Ka4ye€CTBa
JTAHHOTO BUJIa PACTUTEIIBHON MPOTYKIIUH.

Pa3nen 3. JlunamMmuveckasi OMOXHUMHMSI.

Tema 8. BBenenue B MeTa00JIM3M.

AHab0aM3M U KaTaboIu3M.
Makpospruyeckie COeJMHEHUs — AaTh ONpe/esIeHUe, TPUBECTH IPHUMEPHI.
Kakas ctpykTypHast 0co0eHHOCTD siBisieTcst o6teit st ATD, @A, HAL u KoA?
MeTaboaruecKue MyTH 4acTo COJEPKAT PEAKIIUH C MOJIOKUTESILHBIMU CTaHIaPTHBIMH 3HA-
YEHUSIMU CBOOOIHOM SHEPTHH, HO PEAKLIMU BCE PaBHO MpoucxoasiT. Kak 3To BO3MOKHO?
Poue Guonoruveckoro okucienus: B meradbosnmsme. AT® u nepeHoc ¢pochaTHbIX FPyIIIL.
Perymsnus MeTaboIMYECKUX MyTeH.
KakoBo HampaBieHne K101 U3 CIEAYIOMINX PeakIiil, KOoTa peareHTbl H3HAYaIbHO MPH-
CYTCTBYIOT B 9KBUMOJIIPHBIX KOJIMYEeCTBAX?

(a) AT® + kpearun <> kpeaturpocdar + AP

(6) AT® + rnuuepuH <> riunepur 3-gocdar + AJD

(8) AT® + nupysat <> dochoenonnupysat + AJ{D

r) AT® + raroko3a < rioko3a 6-gocdar + A D

O6pasoBanue anetwii-KoA u3 arerara siBisieTcs peakuuei, B koropoit yuactsyer AT®:
Anerat + AT® + KoA < anermin-KoA + AJI® + PPi
(a) Paccuuraiite AG®’ ams 3TON peakilum.
(6) O6pa3oBanHbIil B ipeapLayLIeii peakiiu PPi ObIcTpo rUpoIu3yeTcs in Vivo moj
neiicTBrueM Heoprannueckoi nupodocdarassl. AG®’ ans runponusa PPi cocraBnser
-19,2 xJIx monb-1 (-4,6 KKa Monb'l). Paccuuraiite AG®’ nnst oOmeit peakuum,
BKJItOUas ruponu3 nupogpocdara. Kakoe nusnue okaspiBaet ruspoaus PPi Ha 00-
pazoBanue anetuwi-KoA?

Tema 9. MeTa60.1143M yI/1€BO/JI0B.
[TokazaTh 0COOEHHOCTH MIEPBUYHOTO CHHTE3a yriieBooB y C3- u C4-pacTeHmid.
3anucaTh peakMy B3auMHBIX NpeBpalleHuil ppykro3o-6-docdara, rmoko3o-6-hocdara,
MaHHO030-6-(ocdara. Yka3zaTs (epMEHTHI, KAaTATU3UPYIONIUE 3TH PEAKITUH.
3anucarh MOCIEA0BATEIBHOCTD PEAKIIMM TPEBPALLEHUS TTIFOKO3bI B TAJTaKTO3y U TaJaKTO3bI
B TJIIOKO3Y. YKa3aTh OCOOCHHOCTHU JAECUCTBUS (PEPMEHTOB, KATAIU3UPYIOLINX 3TH PEaKIUH.
3anucaTth OMOXMMUYECKHe peakuuu cuHre3a Y JID-rimokypoHoBoit u Y J{P-ranakTypoHoBoOM
kucnot, Y JI®-kcuno3sl u Y JID-apabuHO3EL.
VYka3arb, kakue OMOXUMUYECKUE MPOAYKTHI 00pa3yIOTCsl B PEAKIMIX INIMKOIN3a U IIUKJIa
Kpeoca.
3anucarh peakuy CUHTE3a U paciaja caxapo3bl B JOTOCUHTE3UPYIOMINUX U HEPOTOCUHTE-
3UPYIOIIKX KJIETKaX pacTeHui. YKa3aTb 0COOCHHOCTH JEHCTBUS (EPMEHTOB B 3TUX PEaKIIH-
AX.
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[Toka3aTh BO3MOKHBIE MEXaHH3MBbI 00pa30BaHMsI U pacmaia B PACTUTEIBHBIX KIETKaX Majlb-
TO3BI, IIEJUTO0MO3HI, B-JIeBYIMHA.

[Tokazate 0COOCHHOCTH IeHCTBUS (DEPMEHTOB, KATATH3UPYIOIIMX CUHTE3 U pacai aMUI03bl
Y aMHJIOTICKTUHA.

[Tokazath BO3MOKHBIE MEXaHU3MBI CHHTE3a U Paciajia moaupyKTO3UI0B, IEILTION03bI, Te-
MUIIEJUTION03, TEKTHHOBBIX BEIIECTB.

Tema 10. MeTa001u3M JTUNU/IOB.
Hanucats peakuuu cuHTe3a riuiepoii-3-pocdara u3 hocdoauokcraneTona u nmpeparie-
HUS TIUIeprHa B (HocHOIMOKCHAIIETOH IO IelicTBUEM (hepMEHTa TIIUIEePOI-3-
dbocdaraeruaporeHassl.
[Tokazate MexaHu3M 00pa30BaHUS HACKIIEHHBIX JKUPHBIX KUCIOT C YETHBIM YHUCIIOM yTJIe-
POIHBIX aTOMOB U3 aneTwi-KoA moj nelicTBueM MyabTH(GEPMEHTHOTO KOMILIEKCAa CHHTETa-
3Bl JKHPHBIX KUCJIOT.
[TokazaTe MexaHU3M 00pa30BaHUS KUPHBIX KUCIOT C HEUYETHBIM YHUCIIOM YIJIEPOAHBIX aTO-
MOB B KJI€TKaX OaKkTepHil U >KUPHBIX KUCJIOT C pa3BETBIEHHON YIJIepOIHON 1ENbIO.
Hanucats peakuuu o0pa3oBaHus HEHACHIIIIEHHBIX )KUPHBIX KUCJIOT C OAHOM, IBYMS U TpeMs
JIBOMHBIMU CBSI3SIMH. YKa3aTh 0COOCHHOCTH JACHCTBHS (DEPMEHTOB, KATATU3UPYIOITUX ITH
peakiuu.
3anucaTh NOCIEI0BATENBHOCTh PEAKIIMN CHHTE3a AllMIITIIMIEPUHOB U3 TIKIepon-3-pocdara
1 )KHPHBIX KUCJIOT, COSAMHEHHBIX ¢ KOPEPMEHTOM A.
VYkazatb 0COOEHHOCTH CHHTE3a U pacnaia (ocPOIUNUI0B, TTUKOIUINUIOB U CTEPOUTHBIX
JTUTIHUIOB.
Hanucats peakuiuu o-OKHCIEHUS )KUPHBIX KUCIOT M YKa3aTh WX JIOKAIHU3AIHIO B PACTUTEIb-
HBIX KJeTKax. JlaTh XapakTepucTuKy (hepMEHTOB, KaTaTU3UPYIOLINX 3TH PeaKIuu.
3anucaTh OCJIEIOBATEILHOCTh PEAKITUI B-OKHCIICHHSI HACBHIIIIEHHBIX U HEHACHIIIIEHHBIX
KUPHBIX KUCTIOT. YKa3aTh JOKAIU3ALUI0 U OCOOCHHOCTH eHCTBUS (DEPMEHTOB, KaTaIU3H-
PYIOIINX 3TH PEAKIIHH.
Ykazarh NPOyKTHI B-OKHCICHUS JKUPHBIX KUCIIOT ¢ YETHBIM M HEUYETHBIM YHCIIOM YTIIePO/I-
HBIX aTOMOB, & TaK)Ke€ YKUPHBIX KUCIOT C OOKOBBIMU OTBETBJICHUSAMHU Y YETHBIX YTIEPOIHBIX
aTOMOB.
OOBACHUTH, TOUEMY HE TIOJIBEPraloTCs [3-OKUCIECHUIO JKUPHBIE KUCIOTHI C OOKOBBIMHU OT-
BETBJICHUSMU Y HEUETHBIX YIJIEPOTHBIX ATOMOB U K KaKHM YKOJIOTHYCCKHM MOCIEACTBUSAM
3TO MPUBOJUT.
[TokazaTe mociie10BaTeILHOCTh MPEBPAIEHHUS MTPOIYKTA TIIMOKCHIIATHOTO [UKJIA SSHTAPHON
KHCJIOTHI B IIaBEJICBOYKCYCHYIO U Jjajiee B PoCHOCHOIMTUPOBUHOTPATHYIO KUCTIOTY U yTJie-
BOJIBL.

Tema 11. MeTa00/1M3M a30THCTBLIX COEIMHEHUH
3aHI/IcaTI) peaKHI/II/I BOCCTAHOBHUTCJIIBHOT'O aMI/IHI/IpOBaHI/ISI HHpOBHHOFpaHHOﬁ, HlaBeJ'IeBOYK-
CYCHOI>'I u a'KCTOFHYTapOBOﬁ KHCJIOT. YKa3aTrh OCOGCHHOCTI/I HeﬁCTBHH KaTAJIM3UPYIOIIUX UX
ACTUAPOIrCHA3.
Hanucatp peakunu cuHTe3a riyTaMyuHa U IITyTaMHUHOBOW KUCIIOTHI MO A€ -CTBUEM (ep-
MCHTAa FHYTaMaTCI/IHTaSI)I.
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OOBSCHUTD MEXaHU3M PEaKIUil MepeaMUHUPOBAHNUS U ITOKA3aTh MEXaHU3M JCUCTBUS (ep-
MEHTOB aMUHOTpaHcdepas.

VYkazarh 0COOEHHOCTH AecTBHS (pepMeHTa rIIyTaMaTAeTHAPOTreHa3kbl MPU OCYIIECTBICHUH
peaKIuii OKUCIUTEIHHOTO Ie3aMUHHPOBAHUS.

3anmcarh peakuu 1eKapOOKCHINPOBAHUS AaMUHOKHUCIIOT U OKUCIICHUS aMUHOB. YKa3aTh
O0COOCHHOCTH JICHCTBUS ()EPMEHTOB, KATAIU3UPYIONINX ITH PEAKIUH.

[Tokazate MexaHu3M JeUCTBUS (HEPMEHTOB, KATATH3UPYIOIINX PEAKIIUN BOCCTAHOBIICHUS
HUTPATOB U HUTPUTOB.

VYkazaTh MPUYMHBI HAKOIUICHUSI HUTPATOB B PACTUTEIBHON MPOAYKIIUN U BO3MOXHBIE ITyTH
MOHIKEHUS UX KOHIIEHTPAIIUU B OBOIIHBIX M KOPMOBBIX MTPOYKTAaX.

[Toka3zatb, ¢ MOMONIBIO KAKUX OMOXUMHUYECKUX MEXaHU3MOB OCYIIECTBIISICTCS CBS3BIBAHHE
M30BITOYHOTO AMMHAKa B PACTCHHSIX.

[TokazaTh OMOXMMHUYECKHI MEXaHU3M BOCCTAHOBJICHUSI MOJICKYJIIPHOTO a30Ta B KITyOCHb-
Kax, 00pa3yroluxcsi Ha KOpHSIX O000BBIX paCTeHMIA MTPH UHOUIIMPOBAHUU UX KITyOEHBKO-
BBIMH OaKTEPHSIMH.

OOBSICHUTH MEXaHU3MBI YCBOCHUS aMUTHOTO a30Ta MOYCBHHBI IIPH HEKOPHEBBIX ITOJKOPM-
Kax pacTeHuil. Yka3aTb 0COOCHHOCTHU JEHCTBHS ()ePMEHTOB, KATATU3UPYIOIINX 3TH PeaK-
WU,

IlepeyeHb, BONMPOCOB, BBIHOCHMBIX HA TPOMEKYTOUHYI0 aTTECTAIUIO
(3auer).

1. CtpoeHnue u cBOICTBA MOHOCAaXapHI0B.

2. buoxuMuueckasi XapakKTepUCTUKA OJIMTOCaXapUIO0B.

3. CrpoeHue u 0611ne cBOMCTBa Kpaxmalia ¥ MOIuPPyKTO3UI0B.

4. bnoxuMuueckas XapaKTepUCTUKA KIETYATKH U TEMULIEIUIIONIO3, UX COJEPKAHKE B
pacTeHUsIX.

5. CTpoeHue U CBOMCTBA MEKTUHOBBIX BEIIECTB, KaMe el U CIu3e u ux Ouoioruye-
CKasl pOJib.

6. CTpoeHue u o0I11iie CBOMCTBA KUPOB.

7. CTpoeHue, CBOMCTBA U COAEPKAHKUE B pacTEHUAX (HOCHOIUINUIOB U CTEPOUTHBIX
JUIUIOB.

8. Ctpoenue 1 OMoNIOru4ecKas poib IIIMKOJUIUI0B U BOCKOB.

9. Uncina KUpOB U UX MCIOJIB30BAHKE JIJIS1 XaPAKTEPUCTUKH Ka4eCTBA PACTUTEIBHBIX
Macenl.

10. Baxkneiinme aMUHOKUCTIOTHI PACTEHUM U UX OMOJIOTUYECKas POJIb.

11. Ctpoenue, cBoiicTBa 1 PYHKITUU OEIIKOB.

12. CocTaB 0€JIKOB BaXXHEHIIIMX TPYII CEIbCKOXO3SMCTBEHHBIX PACTCHUH.

13. buonoruveckas 1IeHHOCTh PACTUTEIHLHBIX OCITKOB.

14. Ctpoenue, cBOMCTBa U (PYHKLIMU HYKJICOTHAOB B OpraHU3Max.

15. Posib BUTAMUHOB B OOMEHE BEILIECTB OPTraHW3MOB U UX 3HAYEHUE B MUTAHUU Ye-
JIOBEKa U KOPMJICHUH KUBOTHBIX. [IoHsATHE 00 aHTUBUTAMHUHAX.

16. Ctpoenuie u Ouosnoruueckasi pojb BATAMUHOB — THAMUHA, puOodIaBuHa, TUPU-
JIOKCHHA, KobasiamuHa. X conepkaHue B paCTEHUSIX.

17. buoxummuueckasi XapakTepuCTUKa BUTAMUHOB, PACTBOPUMBIX B JKUpaX U UX CO-
JIep>KaHuEe B PACTEHUSIX.
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18. Ctpoenuie u Ouosnoruueckasi pojb BATAMUHOB — aCKOPOMHOBOM KUCIOTHI, IUTPU-
Ha, HUKOTUHOBOM KUCIIOTHI. MIX conep:kaHue B paCTCHUSIX.

19. buoxumuyueckasi XapakTepUCTUKa BUTAMUHOB — MAHTOTEHOBOM U OJIMEBOM KHC-
J0T, OMOTUHA, MUOMHO3UTA, S-METUIMETHOHHUHA.

20. ITytu o6pazoBanuss AT® B opranusmax.

21. Ucnonb3oBaHue TEPMOIUHAMUYECKUX (DYHKIMNA JJIs1 XapaKTEPUCTUKHU OMOIHED-
TEeTUYECKUX MPEBPALIEHUI B OpraHU3Max.

22. ITpuHIMIIBI pacdyeTa U3MEHEHUS CBOOOTHOM SHEPTHUH B X0JI€ OMOXMMHUIECKUX
IIPEBPAILECHUN.

23. Makpo3pru4eckue COeIMHEHHs U UX POJIb B OOMEHE BEIIECTB OPTaHU3MOB.

24. CtpoeHwue u 001IMe CBOWCTBA (PEPMEHTOB.

25. MexaHusM AeicTBus (pepMEeHTOB.

26. Knaccuduxamus 1 equHUIBI aKTUBHOCTH (JEPMEHTOB.

27. I30(epMEeHTHI U UX POJIb B )KU3HEAEATEIBHOCTH OPTaHNU3MOB.

28. 3aBUCHMOCTb JIEHCTBUS (EPMEHTOB OT YCIOBHUI OKpY’Karolel cpebl (Temepa-
Typa, pH, KoHLIeHTpanus cyocTparta).

29. AKTUBATOPBHI U UHTUOUTOPHI PEPMEHTOB.

30. Perynsuus akTUBHOCTH KOHCTUTYTHUBHBIX U UHAYLUOEIBHBIX ()EPMEHTOB.

31. MexaHu3Mm aJJIoOCTEpUUECKOM peryisiui GepMEeHTaTUBHOW aKTUBHOCTH.

32. Ilytu accummnsiuuu CO, y Cs u C4 — pacTeHuil.

33. OCHOBHBIE ITyTH B3aMMOIIPEBPALIEHUI MOHOCAXapHIOB.

34. TIlenro3odocdaTHblil MyTh OKUCIEHUS YIJIEBOAOB U €ro OMOJIOrHYecKast poJib.
35. CuHre3 1 pacmaj OJurocaxapuios.

36. buocunTes U pacnaa Kpaxmana.

37. buocuHTe3 U pacnaja noAuPppyKTO3UA0B, KIETYATKH, TEKTUHOBBIX BEIIECTB U I'e-
MULEJUTIONO3.

38. ConepxaHne MOJIUCAXAPUIOB B CETbCKOXO3SIMICTBEHHBIX PACTCHUSIX.

39. HakoneHue caxapoB B KOPHEIUIOAAX, KOPMOBBIX TPaBax, OBOIIAX, INIOAAX U
Aro/1ax.

40. brocuHTE3 HACBIIIEHHBIX JKUPHBIX KHACIIOT.

41. buocuHTe3 HEHACHIIEHHBIX JKUPHBIX KHACIIOT.

42. OCHOBHBIE ATallbl CUHTE3a AI[WITIIULIEPUHOB U3 YTIIEBOJIOB.

43. Pacniag ®KUPOB U 0i-OKUCJICHUE KUPHBIX KHUCIOT.

44. MexaHu3M [-OKUCICHUS >KUPHBIX KUCIIOT.

45. buocunres u pacnaz GocPOIUNINI0B, IITUKOJIUIUIAOB U CTEPOIIOB.

46. ' MuoKCUITATHBIN UK U €70 OUOJIOTHYECKast POIIb.

47. Bo3MOHBIE IyTH MPEBPALLIECHUS JIUTIHIOB B YTIEBOBI.

48. buocuHTe3 1 001IME MyTH PEBPAILIEHUS] AMUHOKHUCIIOT.

49. MexaHu3Mbl aCCUMUJISIIMM aMMOHUMHOM 1 aMUIHOM (hOpM a3oTa.

50. MexaHu3M BOCCTAHOBJICHHS] HUTPATOB U MPUYMHBI UX HAKOIJICHUS B PACTUTEIb-
HOU MPOAYKIIUY.

51. MexaHu3Mbl CBSI3bIBAHUS U30BITOYHOIO AMMHAKa B PACTCHUSIX.

52. buoxuMH4ecKue MEXaHM3Mbl BOCCTAHOBJICHHSI MOJIEKYJISIPHOTO a30Ta B MPOILECCE
azoTdukcanym.

53. Ctpykrypa u 6uonoruyeckas poib JJHK.
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54. Ctpoenue u buonorndeckas posir PHK.
55. Hykneotunnsiii coctaB JJHK u PHK.
56. Mexanu3m 6MocuHTE3a OEITKOB U HYKJICOTH/IOB.

6.2. Onucanue nokasarteje u KPUTEPHUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUE
IIKAJ OIICHUBAHHUA

JI7i OLICHKH 3HAHUM, YMEHH, HAaBBIKOB M (DOPMHUPOBAHUS KOMIIETEHIIUU 110
JVCHUIUIMHE IPUMEHSETCS TPAJAUIIMOHHAS CUCTEMA KOHTPOJISI M OLIEHKHU yCIleBae-
MOCTH CTYAECHTOB.

B 0CHOBY TpaIMIIMOHHON CHCTEMBI KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTY-
JICHTOB TI0JIO’KEHBI KPUTEPHUH BBICTABJICHHSI OLIEHOK 110 CUCTEME «3a4TEHOY, «HE3a-
YTECHOY.

Kpurepuu onieHUBaHusI pe3yJabTATOB 00y4eHUS

Tabmuma 7
Ounenka Kpurepun oneHuBanus
OLIEHKY «3a4TEHOY» 3aClIy’)KMBAET CTYJICHT, B 11€JI0M OCBOUBIINMA 3HAHUS,
33."ITCHO YMCHI/IH, KOMIICTCHIIUHU U TeOpCTI/I"ICCKI/Iﬁ MaTcpral u BBIHOJ'IHI/IBI_HI/Iﬁ

3aJlaHus U3 COOTBETCTBYIOLIETO pas3zena.

OLIEHKY «HE3aUTEHO» 3aCIIyKUBAET CTY/CHT, HE OCBOMBILIUI 3HAHMS,
Hezaureno YMEHHS, KOMIIETEHIIMU U TEOPETHYECKUI MaTEpUas, HE BBIITOJTHUBILHI
HU OJIHOTO 33/IaHUs1 U3 COOTBETCTBYIOIIETO pa3fea.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE o0ecnedeHne JUCIUITHHbI
7.1 OcHoBHAas JUTEpaTypa

1. HoBukoB H. H. buoxumusi cenbCKOXO3IMCTBEHHBIX PACTEHUMN : YUYEOHUK i Oa-
kanaBpoB / H. H. HoBukoB ; Poccuiickuii rocy1apcTBEHHBIN arpapHblii yHUBEPCH-
teT - MCXA umenu K. A. TumupsizeBa (Mocksa). - Mocksa : Pocundopmarpo-
Tex, 2017. - 560 c.

2. HosukoB H. H. buoxumus pactenwii : ydeOHUK AJIs1 CTYJI€HTOB BBICIINX YI€OHBIX
3aBeICHUM, OOydYaloIIMXCA MO HampaBieHUAM "ATpPOXUMHUS W arporoyBOBe/Ie-
Hue", "Arponomus", "CanoBojcto", "TexHOIOTHS TPOU3BOICTBA B TIEPEPAOOTKH
CEJIbCKOXO3SICTBEHHON MPOAYKIMH" | yUeOHUK JUIsl CTYACHTOB BBICIIMX YU4E€OHBIX
3aBeICHUM, 00YJaIOMMXCs M0 HAIIPABJICHUIO TOJITOTOBKU OaKalaBpOB TEXHUKU U
texHosoruu 260100 "Texnonorust npoaykroB nutanusa" / H. H. HoBukos ; Acco-
nmanus "ArpooOpazoBanue”. - Mocksa : KonocC, 2012. - 678 c.

7.2 JlonoJIHUTEJIbHASI JIUTEPATypa

1. HosukoB H. H. buoxumus ¢pepmenton : yuedHnoe nocodue / H. H. HoBukos ; Poc-
CUHCKUH rocynapcTBeHHbIN arpapHbiil yauepcuteT - MCXA nmenu K. A. Tumn-
pszeBa (Mockga). - Mocksa : PTAY-MCXA umM. K. A. Tumupszesa, 2010. - 104 c.
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. Xennar I'.-B. buoxumus pactenuit : [yueOHUK: Jis CTYJACHTOB, aCIUPAHTOB U TIpe-
No/iaBaTeNied arpOXMMHUYECKUX , OMOTEXHOJIOTHYECKUX CIEHUATBLHOCTEN YHUBEP-
CUTETOB, CEIIbCKOX03sHCTBEeHHBIX By30B] / I'.-B. Xennar ; nep. ¢ anrin.: M. A. bpeii-
ruHoM [u ap.] ; mox penakmuei: A. M. Hocogra, B. B. Uy6a. - Mocksa : BUHOM.
JlaGoparopus 3Hanuii ; [b. M. : 6. u.], 2011;2014. - 471 c.

. I'pubos JI. A. Ot monekyn k xu3nau : MoHorpadwus / JI. A. I'pubos, B. 1. bapanos
; Poccuiickas akanemus HayK, IHCTUTYT r€OXMMHUM U aHATUTUYECKOW XUMUH HM.
B. U. Bepnaackoro (Mocksa). - Mocksa : URSS ; Mocksa : KPACAH/I, 2012. -
207 c.

. CnpaBounuk Ouoxumuka / coct.: P. Jlocon, JI. Dmmuot, V. Dmmmot. - M. : Mup,
1991. - 544 c.

. 3anpomeroB M. H. deHobHBIE COENMHEHUS : PACTIPOCTPAHEHUE, META00IN3M U
¢bynkuun B pactenusix / M.H. 3ampomeros; Ot.pen. A.JI. Kypcanos. - M. :
Hayxa, 1993. - 271 c.

. HoBuxoB H. H. buoxumus pactenuii : ydeOHUK JJisi CTYJCHTOB BBICHIUX y4e€OHBIX
3aBEICHMI, 00y4YaroMXCcs MO HAMpaBJICHUIM "ATpOXHUMHS U arpoloYBOBeICHHE",
"Arponomus", "CanoBonacto", "TexHOI0THS POU3ZBOACTBA U MEPEPAOOTKU CEIb-
CKOXO3SIUCTBEHHOM MPOAYKUUHU" : yUeOHUK JJI CTYAEHTOB BBICIIUX y4€OHBIX 3a-
BEJICHUI, O0y4Yaroluxcsi MO HAMpaBJICHUIO MOATOTOBKU OakajlaBpOB TEXHUKU W
texHosorun 260100 "Texnonorus nponykros nutanus" / H. H. HoBukos ; Accom.
"ArpooOpa3zoBanue". - 2-¢ U3, uctp. . - Mocksa : JEHAH/I, 2014. — 678 c.

. HoBuxos H. H. buoxumus napeBecHbIx pactenuii : yaeobnoe nocodue. Y. 1. Ctpoe-
HUE, CBOMCTBA M OUMONOTrHYecKrue (PYHKIIMU OpraHUYEeCKUX BemecTB. buoxummue-
ckas sHepretuka / H. H. HoBukoB ; Poccuiickuii rocynapCTBEHHBIN arpapHbIii
yauBepcuteT - MCXA umenu K. A. TumupszeBa (Mocksa). - Mocksa : PTAYVY-
MCXA um. K. A. Tumupsszena, 2016. - 199 c.

. HoBukoB H. H. buoxumus npeBecHbIx pacteHuid : yuebHoe nocooue. Y. 2. Oco-
oennoctu ooOMena Bewects / H. H. HoBukoB ; Poccuiickuii rocy1apcTBEHHBIN ar-
papubiii yauBepcuteT - MCXA umenu K. A. Tumupszea (Mocksa). - Mocksa :
PI'AY-MCXA um. K. A. Tumupsizena, 2016. - 160 c.

7.3 Metoanueckue yKa3aHusl, peKOMEHIalMU U IPyrue MaTepuajbl K
3aHATHAM

. HoBukor H.H. JlaGopaTopHbIit TpakTUKyM 10 OMOXUMHUU PACTCHHH : y4eOHOE TIO0-
cooue / H. H. HoBuxkos, T. B. Tapa3zanosa ; Poccuiickuii rocy1apcTBEeHHbIH ar-
papubiii yausepcuteT - MCXA umenu K. A. TumupsizeBa (Mocksa). - Mocksa :
PI'AY-MCXA um. K. A. Tumupszena, 2012. - 97 c.
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2. Tapazanosa T.B. TecToBbie 3a1aHust MO AUCHMIUIMHE ''broxumus pactenuit” : mis
BBICIIIMX C.-X. YU€OHBIX 3aBEJCHUM 110 arPOHOMUYECKUM ClieluanbHOCTIM / Moc-
KOBCKas CeNbCKOXO03sicTBeHHAas akagemus uM. K. A. Tumupssesa ; coct.: T. B.
TapazanoBa, H. H. HoBukos. - M. : MCXA, 2008. - 107 c.

7.4. Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHMKAIIMOHHOM CeTH
«HTEpHET», HEOOXOTUMBIX JJIsl OCBOCHHUSI JUCHHUIIIMHBI (MOTYJIs1)

1.

https://elibrary.ru Hayunas snextponnas oubamoreka eLIBRARY.RU »
(OTKpBITBIA JOCTYII).

https://biochemistrymoscow.com Xypuan «buoxumusi» (OTKPBITHIH J10-
CTYII).

www.agrobiology.ru XKypnan «CenbcKkoX03siCTBEHHAs] OMOJIOTHS (OT-
KPBITBIA JOCTYI).

4. https://elib.timacad.ru DiekrporHo-oubmmoTeunas cuctema PLAY-MCXA
uM. K.A. TumupsizeBa (OTKPBITBIH JOCTYII).

9. [lepeyeHb NpOrpaMMHOro odecrevyeHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX

wn

o o

8.

9.

CHCTEM (npu Heobxooumocmu)

ScienceDirect — mouckoBas Oudnuorpaduyeckas 6asa TaHHBIX, KOTOPast
o0ecreynBaeT JOCTYI K MOJHBIM TEKCTaM HAYYHBIX U MEAUIIMHCKUX ITyO-
JMKAIUA ToJIJIaHACKOTO u3nareiascTBa Elsevier, a Takke HECKOJIBKUX JIPY-
I'MX aKaJIeMHYECKUX U31aTEIIbCTB.

PedepaTuBnas 6a3a nanubix Arpuxkona u BUHUTUH;

ChemEXper - mouck CoeMHCHHI B pa3IMUHbIX 0a3aX JaHHBIX;,

ISI's Reaction Citation Index (RCI) — 6a3a maHHBIX IO XUMUYECKHM PEaK-
ITUSIM;

PubSCIENCE - noctym k aHHOTaIMsSM CTaTe B )KypHaJIax;

Cambridge Crystallographic Data Centre — mouckoBasi ciucTema 1o cBoii-
cTBaM BerecTB B 6aze Cambridge Structural Database;

BA3A TAHHBIX "XMMHUA" Becepoccuiickoro MHCTUTYTa HAYYHOHM U TEX-
Huyeckoi napopmarmu (BUHUTN) - noctynen paznen no pusuko-
XAMHUYECKON OMOJIOTHH;

MDL Information Systems — uH(opMaImOHHO-TOMCKOBasi CHCTeMa B 00J1a-
CTH €CTECTBEHHBIX HAYK U XUMHH;

AntiBase 2.0 — 6a3a qJaHHBIX IPUPOIHBIX BEIIECTB;

10.Rambler, Yandex, Google — unH(popMaIOHHO-CIIPaBOYHBIC M TTOMCKOBBIC

CHUCTEMBI.
Ta0muma 8
IlepeyeHb NPOrpaMMHOro odecrneyeHust
HaumenoBanue
Ne . HaumeHnoBanue Tun Tox
pa3nena yueOHOM ABTOp
n/n NMporpamMmbl NMporpamMmblI pa3padoTku
AMCHUIJIMHBI (MOAYJIs1)
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https://elibrary.ru/
https://biochemistrymoscow.com/
https://elib.timacad.ru/

I1.P. Ne 8 ®epmenTa-

MS Exel pacueTHas Microsoft 2010-2019
THUBHAasA KMHETHUKA.

10. Onucanue MaTepuabLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM ISt
OCyILleCTBJIEHHSI 00Pa30BaTEIBLHOI0 MPoLecca Mo AUCHHUIVIMHE (MOLYJII0)

Jl1st peanuzanuy nporpaMMbl OJATOTOBKH 1O AUCHUIUTHHE «broxuMusy nepeueHb
MaTepHaIbHO-TEXHUYECKOTO 00ECIeYeHUs BKIIIOYAECT:
1. CnenuanbHOE MOMENICHHE 1711 IPOBEICHUS 3aHATUHN JIEKIMOHHOTO THIIA;
2. Cnenuanu3upoBaHHbIE ayAUTOPUH JJIs TPOBEACHMS IPAKTUUYECKUX 3aHATUH,
TPYIIIOBBIX U MHAUBUIYAJBHBIX KOHCYJIbTALMM, TEKYILIETO KOHTPOJIS U IIPOMEXKY-
TOYHOM aTTECTaIUH;
3. [lomenieHus AJig CaMOCTOSITENIbHON PaOOTHI.

Kadenpa pacnonaraer ciaeayromumu y4eOHBIMU TpUOOpaMU M HHCTPYMEHTA-
MU: MEPCOHAIBHBIE KOMIBIOTEPHI, MYyJIbTUMEAUNHBIA MTPOEKTOP, CKaHEPhI, KOMHPO-
BaJIbHBIC aIMapaThl.

Tabmauia 9
CBenenus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMM, JAa00pPaTOPUAMH

HaumeHoBaHue cnieliuaJbHBIX IOMelle-
HHI 1 IOMEINEeHNH /I CAMOCTOATEIb- OCHAIIIEHHOCTH CIENHAJILHBIX IOMEIEeHHUH 1 I10-
HOM padoTsl (N2 yueGHOro Kopmyca, Ne MellleHHH I CAMOCTOSITeIbHOMH PadoThI
ayIMTOPUM)
1 2
MynbTUMEIUHHBIN IPOEKTOP ¢ BO3MOXKHOCTBIO TIOIKIIO-
YueOnsr1it koprryc Ne 28, JeKIoHHas ayAuTo- | 9eHus K cetn "HTEepHET" 1 00ecrieueHneM JTOCTyTa B
pus 304. AJIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIILHYIO CPEIY
YHHBEpPCHUTETA.
MybTUMEINHHBIN TPOEKTOP C BOZMOKHOCTBIO ITOJIKIIIO-
Yuebnslii kopiryc Ne 6, yueOHbIE ay JUTOPUH yeHus K cetd "MHTepHEeT" M 00ecrieyeHneM JO0CTyIa B
330, 332. 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIIbHYIO CPEIY
YHHBEpPCHUTETA.
Oo6mexurne Ne 8. Komuara 1t camo- Hab6op mebenn u y4eOHBIX pUHAIEKHOCTEH ISl cCaMo-
MOJTrOTOBKH CTYJICHTOB MOJITOTOBKHU CTYJICHTOB
AyauTopust 15l CAMOCTOSITENIEHON paboThI [IpencraBienbl HayuHbIE KYPHAJIBI U Ta3€ThI 32 MOCIE/-
CTyneHTOB: bubnuoreka, UnTabHbIN 3ai1 T1e- HUE 5 JIeT nojiyyaeMpie OUOIMOTEKOMN TI0 TIOJIITUCKE, JTUC-
pUOIUKH, KOM. 132 cepraunu. O6opynoBaHue i Kcepokonuposanus. [o-
cryn k OecripoBogHoi cetn MuaTepret (wi-fi).
AyauTopust 15l CAMOCTOSITENILHON paboThI B oTkpeITOM IOCTYIIE TIpe/icTaBlIeHa BCsl yueOHast U y4eo-
cTynenToB: bubnmoreka, UntanbHbli 3a1 HO-METOIMYecKas InTeparypa, umeromascs B GoHze
y4eOHO! uTepatypshl, koM. 133 IHB, arpo-kiuMaTuyecKue CIpaBOYHUKH, 12 KOMIIbIO-
TEPHBIX MECT C JIOCTYIIOM B 3JIeKTpOHHBIN Katanor [{HB u
HurepHer.
Ayautopust 17151 CAMOCTOSITENIbHOM paboThI 3an paccunrtad Ha 32 pabounx MecTa ¢ OECIIaTHBIM J10-
CTYAEHTOB: OMOJINOTEKA, KOMITBIOTEPHBIN YN~ CTYIIOM K ceTu MHTepHeT
TaITbHBIN 3a11, KoM. Ne144

11. Meroauyeckne peKOMeHIANUM 00YYAIOIIUMCS 10 OCBOCHUIO TUCHMILIUHBI

OO0pazoBaTeNbHBINA MPOIIECC MO AUCIIUIUIMHE OpPTraHu30BaH B Gopme ydeo-
HBIX 3aHATUHN (KOHTaKTHAsI paboTa (ayAUTOPHON M BHEAYAUTOPHOM) 00YUAIOIIUXCS
C TIPETo/IaBaTelieM  CaMOCTOsITeNIbHAsI paboTa oOydaronuxcs). YdeOHble 3aHsITHS
(B TOM 4YHCIJIE TIO pean3aliy MPAKTUIECKON MOJTOTOBKH) MPEACTABICHBI CIEIY-
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IOIMKMH BUJaMH, BKJIIO4Yasa y‘Ie6HbI€ 3aHATHA, HAIIPABJICHHBIC HA IPAKTHYCCKYIO
IMOATOTOBKY 06y‘IaIOHH/IXC$I H IIPOBCACHUEC TCKYIICTO KOHTPOJIA YCIIECBACMOCTH.!

JICKIMH (3aHATHSI JICKITAOHHOTO THIIA);

CEMHHAPBI, IPAKTHUYECKUE 3aHATUS (3aHATHS CEMHUHAPCKOTO THIIA);

IPYIIOBBIC KOHCYJIbTAIINH;

WHIMBUAYyaJIbHbIC KOHCYJIbTAllMU U WHBIC YUCOHBIC 3aHATHSA, TPEAycMaTpUBa-
IOIe WHIUBUyATbHYIO padOTy IIPEToaBaTesisi ¢ 00yJIaroIuMCs;

CaMOCTOSITENIbHAS paboTa 00yJarOIIIXCS;

3aHSATHS UHBIX BUIOB.
Ha y4eOHBIX 3aHATHAX OOYYaroIMecs BBIOJHSIOT 3alUITAHUPOBAHHBIC HACTOSIICH
IPOrPaMMOI OTJICIbHBIC BHJIBI YI€OHBIX paOOT, B TOM YHCJIE OTACIBHBIX JICMEHTOB
paboT, CBA3aHHBIX ¢ Oyaymel MpoeCcCHOHATEHOMN AESITEIIBHOCTHIO.

Buabl 1 gopMbl 0TPA00TKH NPONYLIEHHBIX 3AHATHI

CryneHT, NpOMyCTUBIINM 3aHATHS, 00s13aH CAMOCTOSITETILHO U3YYUTh TEMY
IpOMyLIEHHOTro 3aHATHsI. OTpaboTKa NPOMYLIEHHBIX KOHTPOJBHBIX padoOT, TECTUPO-
BaHU BBIMIOJIHSIETCS MO rPpauKy, YTBEPKACHHOMY 3aBEAYIOIIUM Kadeapou.

12. MCTO)]I/I‘leCKHe PEKOMEHIAIMA NTPpEnmoaaBaTEJasAM 110 OpraHu3anuu Oﬁy‘leHHﬂ
o ITMCIOMIIJIMHE

[Ipu npenogaBanuu Kypca HE0OOX0IUMO OPUEHTUPOBATHCS HA COBPEMEHHbBIE
oOpa3oBaTeabHbIE TEXHOJIOTHH, 00y4YeHus "10 pe3ysbrara’, THAUBUAYaTU3alHH.
Hcnonb30BaTh akTUBHBIE METOABI U AU (hepeHInpoBaHHOE 00yUeHue, 00eCIeYnTh
npodopueHTaluio B npouecce ooydenus. CamocTtositenbHas paboTa JOKHA OBbITh
HaIpaBJieHa Ha YTIIyOJICHHOE N3YYeHHUE aKTyalIbHBIX MPOo0JieM OMOXUMHUH.

KonTponb Tekyieit paboThl CTYIEHTOB OCYLIECTBIIAETCS MIPU NMPOBEIEHUN
IPAKTUYECKUX 3aHATUH, KOHTPOJBHBIX padOT IO TeMaM, YCTHBIX OIPOCOB U TECTHU-

IMporpammy paspaborai (u): % //
{ 0 p j/

['ma3ynoBa O.A., K.X.H.
( /(nonnnm:)




PELIEH3 U

Ha pa6ouyio mporpaMmy AHCUHIIHHBI «bHOXHMHS)
OITOII BO no nanpagiennio 35.03.04 ArpoHoMHsl, HANPABJIEHHOCTH ArpodH3Hec, 3amuTa
pacTennii H QUTOCAHUTAPHBIH KOHTPOJIb, CeJleKIHs H FeHeTHKA CeJIbCKOX03s1iCTBEHHbIX
KYyJbTYp.
(kBaHpHKAUHS BbIMYCKHHKA — 6aKkanasp)

Movuceerko Koncrantunom BanepbeBuuem, noreHToM Kadeapbl buorexuonoruu Poccuii-
ckoro I'ocynmapcreennoro Arpapuoro Yuusepcutera — MCXA um. KA. Tumupssesa (PTAVY-
MCXA um. K.A. TuMups3eBa, KaHIMIaTOM OHOJOTMYECKMX HAyK (Janee Mo TEKCTY [ CLICH3EHT),
MpoBeJIeHa peleH3Ms paboyeil mporpamMMbl TUCHHUIIIMHBI «BHOXHMHSI» OI1OIT BO mno nampanie-
Huio 35.03.04 — «ArpoHomusi», HanpaBieHHOCTH ArpoOusnec, 3ammurTa pacTeHUH 1 ¢uTocanuTap-
HBIHA KOHTPOJb, CeleKIHs ¥ FeHeTHKA CeTbCKOXO035iCTBEHHBIX KYJIbTYp, pa3paboTaHHOH B dI'eOy
BO «Poccuiickuit rocyaapcTBenHblii arpapubiii ynusepeuter — MCXA umenu KA. Tumupssesay,
Ha kadeape ArpOHOMHYECKOH, GHONOrHYECKoil XHMHH M pamuosoruu (paspaboTuuk — [asynosa
O.A., K.X.H., IOIeHT Kadeapbl ArpOHOMHYECKOI, ONOJIOrHYECKOi XHMHH U PaMOJIOTHH).

PaccMOTpeB mpejicTaBieHHbIe Ha pelieH3MpOBaHUE MaTepHaibl, PELEH3EHT MPHLICT K Clic-
JIYIOLLIMM BbIBOJIAM:

1. TpexbsiBaennas paGoyasi mporpaMma JucimIHbL «Broxumusy (nanee no texery Ilpo-
rpamma) coomeememeyem tpebosanusim GIOC BO no nanpasiennio 35.03.04 — «ATpOHOMHS.
[Iporpamma codepoicum Bce OCHOBHBLIE pa3jieibl, coomeememaeyem TpeOOBaAHUSIM K HOPMAaTHBHO-
METOJIMYECKUM JIOKYMEHTaM.

2. Tlpeacrasnennas B [lporpamme akmyaasnocms yueOHOH JUCUMIUIMHBI B paMKax pealli-
san OITOIT BO ne nodaexcum _covuenuio — JMCHMIIMHA OTHOCHTCS K 00s3aTeNIbHOI YacTH
yuyeObHoro uvkna — bl1.

3. IlpencraBiennble B IlporpamMme ueau JMCIHIUIHHBL coomeemenmgyion Tp=00BaHHM
®dI'OC BO nanpasnenus 35.03.04 «ArpoHOMHSI».

4. B coortserctBim ¢ [TporpamMmoii 3a aMcuuiiioil «BHOXHMHUs» 3aKpernieHo Tpu oltie-
npodeccnonanphbie Komnemenyuu. Jncunnnina «buoxumus» u npeacrapiennas [porpamma
cnocoOna peaiuzosams uxX B 00baBaeHbiX Tpebopanusax. Pe3ynbTaTbl 00yueHHUs, Npe/ICTaBICHHbIC
B [IporpamMme B KaTeropusix 3HaTh, yMCTh, BIAAICTL COOMGEMCmMGEYIOM CrieHPHKE H COACPKANHIO

JCHMIUIMEDBL U OCMONCMPUPYION G03MOJICHOCIL TIOJTYUCHHUS 3asBJIICHHBIX PE3YJILTATOB.

S. O6uas TpY/A0EMKOCTL JIMCHUILINILL «BHOXHMMUsY cocTaBisieT 3 3auETHLIX C/AHHHLDI
(108 yacon).

6. Mudopmanms 0 B3IaUMOCBATH H3YHACMBIX JIMCIMILIHE 1 BOIPOCAM HCKIITOUCHHS yOnum-
pOBaIHs B COJCPAKAHNUN JIMCIHTIIAH coomeememaeyem JICHCTBHTEALHOCTH.  JIncummimna «bunoxu-
Mitsy B3anmocsssaia ¢ apyrumu arctmismiamy OTOIT BO 1 YueOnoro miana no nanpaicimio
35.03.04 — ArpoHoMMs M BOIMOAKHOCTL JIyOJIMPOBANHS B COJCPIKAIHH OTCYTCTBYCT.

7. Ilpeacrasnennas [porpamMma npe/uioiaract HCHoAL30BAINC COBPEMCHHBIX oOpasona-
FEILIBIN TEXHOIOIHIT. HCIOIL3YEMBIC IPH PCAIH3AlMH PABIHIHBIX BIJIOB yueOnoit paborer. dop-
Mbl 00PA30BATC/ILHBIX TEXHOJIOIHI coomeememeyiom CHEUMPHKC JIMCHMIUIMHDL

8. Ilporpamma JHCUMIINHLL «BHOXHMMS) PC/UIONATACT HATH 3AlATHH B HITCPAKTHBHON

dpopme.

9. Biubl. COACpKAHHE H TPYA0EMKOCTL CAMOCTOSTEALHON paboThl CTYACHTOB, 11Pe/ICTaB-
snennble B [Tporpamse. coomeememeyiom TPeOOBAHHAM K HOTOTOBKE BbINYCKHMKOB, CO/ICPikKa-
nuimes Bo GIOC BO nanpasienus 35.03.04 ArpoHoMus.

10. TlpeacTaiennbie i onucannibie B Hporpamme dopMbl mexyuyen ouenku 3nanunit (onpoc,
kak B Jopme 00CYIKACHHA OTIEIbHBIX BONPOCOB. TAK M BLICTYIUICHHA, W YUdCTHC B JIMCKYCCHAX,
JUICITYTAX, KPYTJIBIX CTOJIAN. MO3TOBBIX LUTYPMAX H POJICBLIX HIPAX, BLITOIHCHUC JIOMAUIHUX 3a/1a-
Hiti B ()OPME TPOCKTOB HA 3&1aHHYIO TEMY). coomeemcmeyiom creunuKke JMcumniuinibl 1 rpedo-

BAHHMSIM K BbIITYCKHHKAM.
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dopmMa TIPOMEKYTOUHOrO KOHTPOJIS 3HAHWH CTYACHTOB, MPEAYCMOTPCHHAsA [TporpamMmoi,
OCyLIECTRISETCS B (JOpME 3aueta, UTO coomeememeyent CTaTyCy JUCUHUILTMHDI, Kak JIMCIMTUTUHBI
oGsi3aTenbHoi uacTH yuebHoro nia — b1 ®IOC BO nanpassenns 35.03.04 ArpoHOMHS.

DopMbI OLICHKH 3HaHMIA, npecTaBieHnbie B [I[porpaMme, COOTBETCTBYIOT cnenuduke auc-
HHIIUHBE U TPEOOBAHUAM K BHITYCKHUKAM.

11. Yuebuo-MeToauueckoe obecrnieuenue AUCHUIIMHBI MPEACTABIICHO: OCHOBHOM JHTEpa-
Typoii — 2 rctounnka (6a3oBblil yueObnuk), NONOJIHUTENILHOM JTUTEPaTypOl — 8 HauMEHOBaHU, Me-
PHOAMUYCCKMMH M3aHMAMM — 2 MCTOYHMKA CO CCHUIKOW Ha DJIEKTPOHHBIC pECypChbl, uTepHeT-
pecypebl — 4 UCTOUHMKA W coomeememeyem TpebOBaHUIM ®I'OC BO nanpasnenus 35.03.04 Ar-
POHOMHUSI.

12. MatepuanbHoO-TeXHHYeCKoe obecreyeHne JUCHMILIMHLL  COOTBETCTBYCT crnienuduxe
JMCIMIUIMHBL « BHoxuMusy ¥ oOecrneuynBaeT MCHojb30BaHHE COBPEMEHHBIX obpasoBaTe/ibHbIX, B
TOM YMCIIC HHTEPAKTUBHBIX METOJIOB 00YYEHHSI.

13. MeTonueckue peKoMEH/IAlMM CTY/IEHTaM M METOJIMYECKHEe PEKOMEH/IaIlK DpErojaBa-
TEASIM 1O OpraHu3aiii o0y4yeHus Mo AMCUMILIMHE TaloT MPEICTaBICHUE O cnenupuke 00yIeHHs
Mo JucuunianHe «buoxumus.

OBIIHME BBIBOAbI

Ha ocHOBAHHM NPOBECHHOTO PELEH3UPOBAHUSI MOXKHO CAENATh 3aKIIOYEHHE, YTO XapaKTep,
CTPYKTYpa U coziepkanne pabodeil mporpamMmbl AMCIHILIMHEL «bHOXUMHSD) OIIOIT BO no nampas-
nenuio 35.03.04 ArpoHoMusl, HanpaBieHHOCTH ArpodusHec, 3auura pacTenuii U pUTOCAHUTAPHDIH
KOHTPOJIb, CeNeKiisi 1 TeHeTUKa CeIbCKOX03MCTBEHHBIX KYJIBTYD (kBampuKanus BBITYCKHUKA —
Oakanasp), pazpabotanHas [ na3yHoBoit Onbro# AneKcaHIpOBHOM, K.X.H., IOIICHTOM kageapel Ar-
POHOMHYECKOi, OMOJOrHUecKOd XMMHUK U PAIHOIOrMU COOTBETCTBYCT tpe6osannsiv PI'OC BO,
COBPEMEHHBIM TPeGOBAHUSM SKOHOMHMKH, PhIHKA TPY/a M MO3BOIUT NPH €€ pealn3alii yCICLHO
obecrnieynTh (OPMUPOBAHUE 3ASIBTICHHBIX KOMIIETECHIHA.

Penensent: Mouceenko Koncrantun Banepbesny, 1oueHT Kadenpsl brotexHonoruu Poccuiickoro
[ocynapctBenHoro Arpapaoro Yuusepeutera — MCXA um. K.A. Tumupsizesa (PTAY-MCXA um.
K.A. TuMupsizeBa, KaHAUJATOM OHOJIOTHYECKUX HAyK
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