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1. HammeHOBaHMe JUCHUIIINHBI
®u3nosaorus pacTeHUN

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs TUCHUILTHHB DPU3HOJIOTUS pacTeHuii y 00yJaromerocs J10JKHbBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

06.03.01 buosorus (HarmpaBIEHHOCTH : DKCIEPUMEHTAIbHAS OMOJIOTHS)
OIIK.4 Ciocob6eH npuMeHSTh 3HaHHsI B 00J1aCTH (GyHIaMEHTAIBHBIX OMOJIOTHYECKUX HAYK TIPH PEIICHUN
poeCCHOHAIIBHBIX 337129
Nuaukaropsl
OIIK.4.1 JIlemoHCcTpUpyeT 3HaHHS B 007aCTH GyHIAMEHTAIBHBIX OMOJIOTUYECKUX HAYK TP PEIICHUN
npodeccuoHanbHBIX 3a7a4
IIK.2 Cnoco0eH K UCIOIb30BaHUIO B TPO(ECCHOHATILHOM JACSITEIIBHOCTA COBPEMEHHBIX METO/IOB
HCCIIE0OBAHUS )KUBBIX CHUCTEM
HNuaukaTopsl
IIK.2.2 npuMeHsIeT IUTOIOTUYECKUE, (PU3NOTOTHICCKUE, aHATOMHYECKHE, MOP(POIOTUIECKUE METOIBI
UCCIICIOBAaHHH B IPOPECCUOHATIBHOM 1A TEIbHOCTH



4. O0beM U coJepkaHue TUCHUTITHHBI

HamnpagsJienune noaroroBku 06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTHS)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JJeKIHOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.uac.)
@®opMbI TEKYLLIET0 KOHTPOJISI 3amuiiaemMoe KOHTpoJibHOE MeporpusiTe (1)
HtoroBoe koHTposnbHOE MeponpusTue (1)
[TuceMeHnHOE KOHTpOJIbHOE MeponpusTue (4)
DopMbI IPOMEKYTOUHOM Ok3ameH (10 Tpumectp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

DuU3H0JI0TUS PACTEHUI

Beenenmne. [Ipeamer u MeToabl u3yuyeHusi. Opranusanusi paCTUTEIbHONH KJIETKH
BoznukHOBeHHE (PU3MOTIOTHUN pacTeHUH Kak caMOCTOATENbHON HaykH. [IpenMeT, 00beKThl M METOAbI U3yUEHUS
(bU3HONOTHH paCTEHUI. DTarbl pa3BUTHS (PU3UOJIOTUN PACTCHUN U €€ CBSI3b C IPYTUMHU OHOJIOTUYECKUMU
HaykamMu. PU3M0JIOTHS PACTEHUH — TEOPETUYECKAsi OCHOBA PAaCTEHUEBOJICTBA M HOBBIX OTpaciei
ounorexHosiorui. OCHOBHBIE HAPABJICHHS Pa3BUTHS COBPEMEHHOMN (DU3MOJIOTHH PACTCHHH (OMOXHMMHYECKOE,
O6unou3nueckoe, 3BOITIOIMOHHOE, SKOJIOTHYECKOe, TeHeTHYecKoe, OMoTexXHonornueckoe). Opranuzanus
PaCTUTEIBHOU KIIETKHU.

Boaublii 00MeH pacTeHmii
OO01mas xapakTeprcTUKa BOJHOTO OOMEeHA. 3HaUEHUE BOJIBI B )KU3HU pacTeHuil. @opma BOJIbI B PACTUTEITHHBIX
kietkax. [Toctymienne Boasl B ki1eTku pacteHuit. Ocmoc. Bonubrit notennuan. HaOyxanne. AKBariopuHbI.
[Toctynenue Bonbl B KopeHb. TpaHcnuparus, ee punogorunyeckoe 3HaueHUe. Y CTbUYHas U KYTUKYJISIpHas
Tpancnupanus. CTpoeHue yCThbHUI] U MEXaHU3MBbI PETYyJIALIMHA YCThbUYHBIX ABUKEHUHN. TpaHncnopT BOAbI IO
pactenuro. BepxHuii 1 HIOKHUM KOHUEBOM JBUTATEIb BOJHOIO TOKA B PACTCHUMU.

DoTocuHTE3
[IurMeHTHBIE CUCTEMBI KaK MepBUYHBIE oTOperenTophl. McTounuku 3Heprun B poTOCHHTESE.

OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE PEAKINH, MPOTEKAIOIINE C YYaCTHEM XJIOpOQHUILIa.

XnopouIibl, OTAENbHBIE MPEACTABUTETN. XUMHUUYECKask CTPYKTYpa, QyHKIMOHAbHAS XapaKTePUCTUKA

CTPYKTYPHBIX KOMITIOHEHTOB MOJIeKyJIbl Mg-nopdupunos. [lornoimienre nurMmeHTaMu KBaHTOB CBETa, UX
CIEKTPaJIbHBIE XapaKTEPUCTUKHU, COCTOSIHUE B XJIoporuiacTax. OyHKIUU XJI0pOPUILIOB.

OukoOunnHbl. PacnpocTpanenue, XuMU4Ieckoe CTpOEHUE, CIIeKTpalibHbIe CBoicTBa. Poib B (hoToCcHHTESE.
Kapotunounapl. XumMuueckoe CTpOCHHE, CBOMCTBA, CIEKTPHI MOTIOMICHHS, PYHKINUU B (POTOCUHTETUYECKOM
anmapare.

DIIEeKTPOHHO-BO30YKJIEHHBIE COCTOSHUS TUTMEHTOB (CHUHTJIETHBIC, TPUILJICTHBIC), TUIIBI 1€3aKTUBAITUN UX
BO30Y>KJICHHBIX COCTOSIHUN. MUTrpalusi 3Hepruu B cucteMe (POTOCUHTETUYECKUX MUTMEHTOB (MHAYKTHUBHBII
PE30HAHC, MOIYIPOBOIHUKOBBIE MEXaHU3MBI).

[Tpupona OCHOBHBIX KOMIIOHEHTOB JIEKTPOH-TPAHCHIOPTHBIX Lienel (hoTocuHTe3a, Z-cxeMa (poTocuHTE3a,
HELUKINYECKHEe, HIUKINYECKUE U MCEBIOLMKINYECKNE TOTOKU AIEKTPOHOB. Tonorpaduyeckoe pacnpesesieHue
MePEHOCUYHUKOB JICKTPOHOB U MTPOTOHOB B MeMOpaHe TrinakounaoB. O6pa3zoBanne HAJI®.H. TpancmemOpaHHbIi
NEPEHOC IPOTOHOB U (POPMHUPOBAHUE FIEKTPOXUMHUUECKOTO NMOTEHI[MAIa HOHOB BOAOPO/a Ha MeMOpaHe
THUJIAKOUJIOB B KQ4eCTBE MEPBUYHON (opMBbI 3anacanus sHepruu. Porocunrernyeckoe pochopunupoBanue,
OCHOBHBIE MoJ1okeHUs runoresbl [1. Murtyenna. CtpykTypa xsioporiactoB. [IpoaykThl cCBETOBOM cTaauU
dboTocuHTE3A.

Ces3b mporieccoB accumusiiinn CO2 ¢ poroxumuueckuMu peakiusimMu. C3- myTh yriaepoaa B GOTOCHHTE3E
(ki bercona-KanpuHa), ero 3tamnsl. Konewunsie mpoayktel. Ocobennoctr pyHKmorupoBanus C3-
pacTeHuii B COBPEMEHHBIN IEPUOLIL.

doTobIXxaHue, XUMU3M, JTIOKAIHU3AIHs B KIeTKe, PU3NOIOrnYeckoe 3HaUCHHeE.

C4- nyTs yranepoga B otocunTese (mukn Xerya — Cndka — Kapnunosa), ycinoBus ero BOSHUKHOBEHHS.
XUMU3M, pacrpeielieHrue B TUCTOBOM turacTiuHKe. [lumopdusm xmoporactos. [Ipenmyiectsa
KOOIEepaTUBHOTO (POTOCUHTE3A, €r0 aAanTalllOHHASI POJIb.

CAM — tun (HpoToCHHTE3a, €ro IKOJIOTHYECKAS POJIb.

Jbixanue pacreHuii
Crnenuduka npixanus y pacrenuil. Oouiee ypaBHeHue apixanus. CyOcTpaTsl AbIXaHUs, UX YHHU(PUKALIKS.
AmnaspoOHast 1 ad3poOHast Gassl AbIXaHUs. 3HAYCHHE MOJIEKYJISIPHOTO KUCIOPO/Ia U KUCIOPOa BOJBI B



OMOJIOrMYeCKOM OKHCIIEHUH. Peakiinu ¢ yyacTreM MOJIEKYJISPHOTO KHCIOpOia B IPSIMOM OKUCIICHUU
CyOCTpaToB, uX OMOIIOTHYECKas POJIb. TeOopruu OHOIOTHYECKOTO OKUCIICHUS U BOCCTAHOBJICHHUS. [IpIXaTeNbHBIH
K03 umeHT.

CTpyKTypHas OpraHu3aIys IeKTPOH-TPAHCIIOPTHOH e MUTOXOHIpUi. OOpaTHBINA TPAHCTIOPT JIECKTPOHOB.
AJNBTEepHATUBHOCTD MyTeH MepeHoca MEKTPOHOB Y pacTeHUH (LIMaHUPE3UCTEHTHBIN MyTh, OKUCIICHHE
nuTomnasMarudeckoro HAJIH.

MuHepaibHOe IMTaHHe
[TorpeOHOCTH pacTeHU# B 3JIeMEHTaX MUHEepaJIbHOTO NMuTanus. Kimaccuukaiyst MUHEpaIbHBIX YJIEMEHTOB,
HEOOXOIUMBIX /7Sl pacTeHUI. 3HaUCHHUE HJIEMEHTOB MUHEPAIbHOT0 MUTaHus. OOMEH a30Ta U ACCUMMIIALUS
aMMOHMS B pacTUTENbHON KiieTke. OOMeH cepbl. MeXaHN3MBbI MOTJIOLICHN] HOHOB PACTUTEIIBHOM
KJIETKOW.AKTHBHBII TPAaHCIIOPT 3JIEMEHTOB uepe3 MeMOpany. [laccuBHBIN TpaHCTIOPT. BTOpUYHBIN aKTHBHBIIHI
TpaHCHOPT 31eMeHTOB. CUMIOPT. AHTUIIOPT.

I'opMoHasbHasi cucTeMa pacTeHHit
duroropMoHaibHasi CUCTEMa, OCOOEHHOCTH €€ OpraHu3aliy U (PyHKIIHMOHUPOBAHUS Y pacTeHUN. AyKCUHBI U
UX UCKYCCTBEHHbBIE aHAJIOTH, IUTOKMHUHBI — IPUPOIHBIE U CUHTETHUECKUE (POPMBbI, FTHOOEepEIIIHHEI,
abcru3oBast KMCJI0Ta, STHIIEH U €ro aHajory. . BzaumoaelcTaue, noau@yHKIMOHATBHOCTD JEHCTBUS
(UTOrOPMOHOB U MEXAHM3M HX BIIUSHUS HAa PACTUTEIBHBIN OpraHu3M. THITBI TOPMOHAIBHBIX PELENTOPOB B
kieTke. Onocpe0BaHHOE AEHCTBUE TOPMOHOB Ye-pe3 IOCPEAHUKOB. BTOpUUYHBIE MECCEHIKEPBI.

Du3uno10rust YCTOHUMBOCTH
Y CTONYMBOCTh KaK MPUCIIOCOOJICHNE pACTEHUH K YCIOBUAM cyiiecTBoBanus. [TonsTre ctpecca. dasbl
MIPOXOXKACHUS cTpecca (MEpBUYHAs CTPECCOBas peaklivs, aAanTanus, UICTOIICHHE).
Hecnemuduueckue u crienupuiaeckue 3alMTHO-IPUCTIOCOOUTEFHBIC PEaKIIUH, TPOSBIISIONINECS B CTPYKTYPE
1 MeTaboJin3Me, Ha IEUCTBUE IKOJIOTHUECKUX (haKTOpOoB. Peakiiust pacTeHuii Ha MOBBIIIICHHBIC U TIOHUKEHHBIC
TEeMIIepaTypbl, BOJHBIN ASPUITUT, adPAIMIO CPEJIbI, BRLICOKOE COIEpIKaHUE COJICH B IMOYBE, 3arpPsI3HCHHE
aTMocQepsl

HUToroBoe KOHTPOJILHOE MepONIPUATHE
[TucbmMeHHast uTOroBast KOHTPOJIbHAs PaboTa O OCHOBHBIM BOIIPOCAM JUCIUTITMHBI



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Ky3nernos, B. B. ®usnonorus pactenuii B 2 1. Tom 1 : yueOHHK a1 akajeMudeckoro 6akanaspuara / B. B.
Kysnenos, I'. A. JImurpueBa. — 4-¢ u3f., nepepad. u qon. — Mocksa : 3narensctBo FOpaiit, 2019. — 437 c.
— (bakanaBp. Akanemuueckuit Kypc). — ISBN 978-5-534-01711-3. — Tekcrt : anexrponssrii / ObC FOpait
[caiit]. https://urait.ru/bcode/431927

2. Ky3nenos, B. B. ®usnonorus pacrenuii B 2 T. Tom 2 : yueOHUK AJ1s1 akaeMuueckoro 6akanaspuara / B. B.
Kysnenos, I'. A. JImutpueBa. — 4-e uzz., nepepad. u gjon. — Mocksa : U3narensctBo FOpaiit, 2019. — 459 c.
— (bakanaBp. Akanemuueckuii Kypc). — ISBN 978-5-534-01713-7. — Tekcrt : anextponHsii / ObC FOpait
[caiiT]. https://urait.ru/bcode/434095

3. Yeruna O. A.,Uyaunosa JI. A. ®usnonorus pacrenuil. JJaboparopHsie paboThL:yueOHOE TOCOOHE ISt
CTYACHTOB, 00yYarOIUXCs MO HAPABJICHUAM ITOATOTOBKU OakanaBpoB «bHoOIOTHs», « IKOJIOTHUS U
npupozonois3zoBanue»/O. A. Yernna, JI. A. Uynunosa.-Ilepmb:IlepMckuii rocy1apCTBEHHbIH HAIIMOHAIBHBINA
uccnenoBaTensckuil yausepeuret,2020, ISBN 978-5-7944-3486-6.-88.-bubauorp.: c. 87
https://elis.psu.ru/node/618910

JlonmoJiHUTEIBHAS

1. ®uznonorus pacTeHUN: y4eOHUK JJIs CTYIEHTOB BY30B, 00y4YalOMIUXCsl 10 OMOIOTHYECKUM
cnenuansHocTaMm/H. 1. Anexuna [u ap.] ; pea. U. I1. EpmakoB.-MockBa: Akanemust,2005, ISBN 5-7695-1669-
0.-640.-bubauorp.: c. 620-624

2. Mensenes C. C. ®usnonorus pactennii:yueouuk/C. C. Mensenes.-Cankt-IletepOypr:bXB-
[TetepOypr,2013, ISBN 978-5-9775-0716-5.-496.-bubnuorpadus: c. 483-486



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O06pa3zoBaTeIbHBIN MPOIIECC MO TUCHUTIITNHE DU3HOJI0THSI PACTEHHI ITPE/IoIaracT UCIOJIb30BaHUE
CJIEIYIOIIETro MPOTPAMMHOTO 0OecTieueHHsI 1 HHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM:
MPE3CHTAIMOHHBIE MaTEPHAIIBI (CIIAN Bl 10 TEMaM JICKIIMOHHBIX U TPAKTUYECKUX 3aHSTHI);

JI0CTYM B pexxuMe on-line B DiieKTpoHHYI0 0Mbauoreunyro cucremy (3bC)
JIOCTYT B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBLHON Cpely YHHBEPCUTETA.

ITepeyeHp HEOOXOIMMOTO JIULIEH3UOHHOTO U (WJIM) CBOOOJHO pacpOCTPAHIEMOT0 TPOTPaAaMMHOTO
obecreyeHust:

1) oucHbI MakeT NpUIOKEHUH (TEKCTOBBIH MpolLieccop, MporpaMmma Jyis MOArOTOBKH JIEKTPOHHBIX
IIpe3eHTaIH);

2) mporpamMMa JIeMOHCTPAIIH BUICOMATEPHAIOB (IIPOUTPHIBATEND);

JlucuuIuivHa He peayCMaTpHUBaeT UCTIONB30BaHUE CIIEIUATN3MPOBAHHOTO ITPOTPAMMHOTO 00eCTIeYeHUs

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasioB, pa3MemeHHbIX B JInunbix kabunetax ooyuatomuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U IPOBE/ICHUY 3aHATHI B pEXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALUH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onncanue MaTepraJbHO-TEXHHUYECKOH 0a3bl, HE00XOAUMOM VISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO NMpoIecca Mo AUCHUIINHE

Jliig mpoBeieHNs JIEKIIMOHHBIX 3aHATHI HE00X01MMa yueOHast ayAUTOPHsl, OCHAILIEHHAs! CTIENaIN3UPOBaHHOM
MeOenbo, IEMOHCTPAIIMOHHBIM 000py10BaHHEM (TIPOEKTOP, SKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IIPOTpaMMHBIM oOecrieueHHEeM, Y4eOHO-HATISIIHBIMU TIOCOOMSIMH, MENTOBOH (1) UK MapKepHOU JOCKOM.

Jlnist mpoBeieHHsI TPAKTUYECKHUX 3aHATUI HeoOxoauma "JlabopaTopust OMOI0rHH KIETKH'", OCHAILIICHHAs
1a00paTOPHBIM 000pYyI0BaHUEM M YUeOHO-HAIIIAAHBIMU 1TocoousaMu. CoctaB 000py0BaHMs U y4eOHO-
HarJSIHBIX TocoOuii onpenenex B [lacmoprax madopaTopuid.

J1is mpoBeIeHUs TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTecTallui HeoOXouma ydeOHas ay TuTopus,
OCHAIIICHHAsI CTICIIHAIM3UPOBAHHOM MeOeIbI0, METTOBOM (M) MIIM MapKEPHOU TOCKOH, a Taike "JlabopaTopus
OMoJIOTUM KJIETKH'", OCHAIICHHAS JIA0OPAaTOPHBIM 000PYIOBAHHEM M YUEOHO-HATIISIIHBIMU TTocoOusamu. CocTaB
o0opyoBaHus U y4eOHO-HATIISAIHBIX TTocoOuii onpeneneH B [lacnoprax nmabopaTopuid.

HJISI MMPOBCACHUA I'PYIIIOBBIX U MHAWNBUAYAJIBHBIX KOHCYJII)TaIII/Iﬁ HCO6XOI[I/IMa ayauTopus, OCHalllCHHAasA
CTeMANM3UPOBAHHON MeOeIbi0, MEIIOBOM (M) HITM MapKEPHOU JOCKOM.



Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI oMerieHuss Hayunoi 6ubmmorexku [ITHUY . [Tomemnenus
Hayunoii 6u6mmorexku [I'HNY obGecneunBaroT 1OCTYII K JIOKAJIbHON U TJI00AJIEHON CETSIM.

[Tomemenust nayunoi 6uommorexku [ITHUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopm.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuauyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIIEHHBIE B TIOMEIIECHUAX HAYYHON OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
DuU3HO0JIOTHs PACTEHHH

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Crnoco0eH NpUMEHATH 3HAaHUSA B 00J1acTH (PyHIAMEHTAJBHBIX OMOJ0THYECKUX HAYK NIPH
peLieHN U NpodecCHOHAIBHBIX 3a1a4

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.4.1 HNMETD 6a30Bble 3HaHU B HeynosiierBopureJ

JleMOHCTpHpYyeT 3HAHUS
B 00nacTu
byHIaMEHTATBHBIX
OMOJIOrMUECKHUX HayK
[PU PEUICHUN
npodeccuoHaTbHBIX
3a1a4

o0nactu (pU3HOJIOTUN PACTCHUM.
YMETD HaxoauTh B3aUMOCBA3b
IPOLIECCOB KU3ZHEAEATEIbHOCTH
pacteHui

He umeet chopmupoBaHHBIX cHCTEMATHUYECKUX
3HaHUU O MPUHIMNAX (YHKIIMOHATHHON
OpraHu3alMM paCTEHUI, HE TOHUMAET
B3aUMOCBS3b IIPOLIECCOB KU3HEAEATEIBHOCTU
Y10BJ1€TBOPUTEbH
Nwmeet ¢pparmeHTapHbie 3HAHUS O PUHITUTIAX
(YHKIIMOHATLHOM OpraHU3allui PacTEHUH, C
TPYIOM TOHUMAET B3aUMOCBS3b MPOLECCOB
KU3HENIEATEIIbHOCTH
Xopouro
Nmeet copmupoBaHHbIE CUCTEMATHUECKHE
3HaHUA, HO C HEKOTOPBIMU IIpoOesaMu, O
MPUHIMIAX QYHKIIMOHATBHON OpraHU3aluu
pacTeHui, He B IIOJIHOM Mepe OHUMAET
B3aUMOCBS3b IIPOLIECCOB KU3HEAEATEIBHOCTH
OT1iu4HO
NmeeT copmMupoBaHHbIE CUCTEMATHUECKHE
3HAaHUA O MpUHIMNAX (YHKINOHAIBEHOU
OpraHu3alMK PaCTEHUM, B IIOJTHOW Mepe
ITIOHUMAET B3aUMOCBSI3b IIPOLIECCOB
KHU3HEAESTEIbHOCTH

IIK.2

Cnoco0eH K HCIOJIb30BAHUIO B IIPO(eCCHOHAIBLHOM 1eITeJIbHOCTH COBPEMEHHBIX METO10B
HCCJIEIOBAHUSA )KUBBIX CHCTEM

Komnerennus IInanupyemsie pe3ybTaThl Kputepun oneHuBaHus pe3y1bTaTOB

(MHaUKaTOP) o0y4eHus o0y4eHusn
IK.2.2 BJIAJIETH metonamu HeynosiaerBopure
IIPUMEHSIET (usnosornueckux uccienaopanuii | He Brageer Meronamu Gpu3nonornyeckux
LIUTOJIOTUYECKHE, UCCIIEIOBaHUM
¢bu3noIoruuecKue, YaoBaerBopuTeabH
aHaTOMHUYECKHE, YacTtruyHo BiajeeT MeToJaMu
MOp(OJIOrHYeCcKue (U3NOTOTHUECKUX UCCIIETOBAaHUN

METOIEI UCCIIEIOBAHUN B

Xopouo




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
npodecCuoHAIbHON Xopomuo
JESITEIIbHOCTH C HEKOTOpBIMHU TTPOOEIaMHU BIAICET METOAMH

(U3HONIOTHYECKUX HCCIEAOBAHUN
OT1an4yHO

B nonHOM Mepe BaageeT MeTogaMu

(U3HOIOTHYECKUX HCCIEAOBAHUN




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocTaBku ;. ba3zoBas

Buja meponpusiTHs NPOMEKYTOYHON aTTeCTANMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIIIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlK ONPELNIeTCS Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.

MaxkcuMajibHO€e KoJIHYecTBO 0aioB : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«oTau4Ho» - ot 81 g0 100

«xopomo» - ot 61 o 80

«Y0BJIETBOPUTEJbHO» - 0T 46 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 46 Oaiia

Komnerenmnust Meponpusitue Kountposmpyemblie 3jieMeHTbI

(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK 4.1 Bopausbiit oOMeH pacteHuit 3HaHue 00beKTa, MpeaMeTa, METOIOB U
JIGMOHCTPHPYGT 3HaHUs B 001acTd | [InchbMeHHOe KOHTPOJIbHOE | OCHOBHBIX HanpaBﬂeHHﬁ HUCCIeA0BaHUN
yHnamMenTanbHbIX MeponpusiTue ¢bu3noNoruy pacTeHHt; OpraHu3aluuu
OMOJIOTMYECKUX HAYK TIPU pacCTUTENIHHON KIIETKU; 001Iei
peILIeHIH IIPOhECCHOHATBHBIX XapaKTepUCTUKHU BOJIHOTO OOMEHa;
3ama4 BOJIHOTO OOMEHA KIIETKH; TIOCTYILUICHUS

BOJIbl B KOPEHb, TPAaHCIIUPALUH,
TPaHCIIOPTA BOJBI I10 PACTCHUIO

JIpIXaHue pacTeHUu 3HaHME MUTMEHTHBIX CUCTEM pacTeHU,
ITucbMeHHOe KOHTPOJIbHOE | MEXAHW3MbI CBETOBOM U TEMHOBOM CTaui
MeponpusiTue dborocuHTE3a
OIlIK 4.1 MuHepanbHOE NUTaHUE 3HaHUE 0COOEHHOCTEH KJIETOYHOTO
JemoncTpupyeT 3HaHus B 001acTH| [IncbMeHHOEe KOHTPOJIbLHOE | JIbIXaHHs PACTEHUH,
byHI1aMeHTalbHbBIX MeponpusiTue AIIEKTPOH-TPAHCIIOPTHBIX LIeTIeH
OMOJIOTMYECKUX HAYK MPH MHUTOXOHJPHUH, OKHUCIUTEITBHOTO
pelICHIH MPOPECCHOHATBHBIX bochopunupoBanue, mokazareneu
3ajnad 3P PEKTUBHOCTH JIBIXaHHUS.
OIlIK 4.1 I'opMmoHnanbHas cucrema 3HaHUe (UTOTOPMOHAIBHON CHCTEMBI
JleMOHCTpUPYET 3HaHHs B 00JACTH | pacTEeHH pacTeHuit
GyHIameHTaIbHBIX IncbLMenHoe KOHTPOJILHOE
OMOIOrMYECKUX HayK IIpu MeponpusTHue

penieHnu npodeccuoHaIbHBIX
3ajayu




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

MOP(OJIIOTHIECKUE METOIBI
HCCIIEI0BAHMIM B

PO eCCUOHAIBHON JEATETLHOCTH
OIIK 4.1

JleMoHCTpHpYyET 3HaHUS B 00J1aCTH
(byHIaMEeHTaIbHBIX
OMOJIOTMYECKUX HAYK MPH
pelnieHnr podeCCUOHATBHBIX

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IIK.2.2 duznosorus ycroiunBoctn | Bragenne metogamMu GU3HOIOTHYECKUX
OPUMCHACT HUTOJIOTUICCKHC, 3amuiaeMoe KOHTPOJIbHOE| UCCIEA0BaHUN
(bI/I3I/IOJ'IOFI/I‘{eCKI/Ie, MeponpusiTue
aHATOMUYECKHE,

Mopdonoruueckre MeTo bl
HUCCIIEIOBAHUN B
npodeccuoHaNbHOM NesTeIbHOCTH
OIIK 4.1

JleMoHCTpHpYyET 3HaHUS B 001aCTH
(byH1aMEHTaIbHbBIX
OMOJIOTMUECKUX HayK IpU
pernreHny podeCCUOHATHHBIX
3aja4

3aJa4

IK.2.2 HTorosoe KOHTpOJILHOE ba3oBeie 3HaHMs 10 PU3HOIOTUU
MPUMEHSCT LIUTOJIOTHYECKHUE, MEpPOIpUATHE ¢doTocuHTE3a, IbIXaHUs, BOAHOIO U
¢usnonornyeckue, HTorosoe KOHTpPOJIBLHOE MHHEPAIBHOTO MUTAHUS PACTEHUI
AdHAaTOMHNYCCKHC, MeponpusTue

Crnenupukanuss MeponpusiTuid TEKyero KOHTpPoJIs

Boanbiii 00MeH pacTenunii

IIpoOmKUTENIBHOCT IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTEeCTallUU: .S yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayANTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 10
ITpoxoanoii 6amt: 5

IToxa3aTesn oueHNMBaHUHA Bbajibi
[TpaBuibHbIX 0TBETOB 81% 1 Gosee 10
[TpaBuibHbIX 0TBETOB 61-80% 7
[IpaBuiibHbIX 0TBETOB 41-60% 5

JbIXaHue pacTeHui

[IpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI
MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 15




[IpoxoaHoii 6ann: 7

IToxa3aTeu oneHUBaHUS Baaasl
[TpaBunbHbIX 0TBeTOB 81% 1 Gonee 15
[IpaBunpHbIX 0TBETOB 61-80% 11
[IpaBunpHbIX 0TBETOB 41-60% 7
MuHnepajibHOE IUTAHUE
[IponoKUTENHbHOCTE TPOBEACHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: .S yaca
VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B Yachl ayAUTOPHOH padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
[Ipoxoanoii 6ain: 7
IToxa3aTeu oneHUBaHUS Baaasl
[TpaBunbHbIX 0TBeTOB 81% 1 Gonee 15
[IpaBunpHbIX 0TBETOB 61-80% 11
[IpaBunpHbIX 0TBETOB 41-60% 7
I'opMoHnasibHas cucTeMa pacTeHH
[IponoKUTENBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: .S yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
[Ipoxoanoii 6ain: 7
IToxa3aTeu oneHUBaHUS Bajaasl
15 npaBMIIbHO pelICHHBIX BOMPOCOB TecTa. 3a Kax/blii Bonpoc 1 6at 15
7 IpaBUJIBHO PEIIEHHBIX BOIIPOCOB TeCTa. 3a KaXK/bli Borpoc 1 6an 7
Du3n0JI0rus yCTOHYHUBOCTH
[IponoIKUTENHbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI
MakcumanbHBIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 15
[Ipoxoanoii 6ain: 7
IToxa3aTeu oneHUBaHUS Baaasl
[TpakTrdeckue paboThl BBIMOJIHEHB! B TOIHOM Mepe. OdopMIleHbI B TETPAIU U BKIIOYAIOT 15
aKTyaJIbHOCTb, 1I€JI1, TIOJyYEHHbIE PE3YIbTAaThl C 00CYKIE€HUEM, BHIBOJIBI.
PaboTh! BIIIOTHEHBI HE B OJIHOM Mepe (4-5 pabot). OdopMIileHbI B TETpau U BKIIOYAIOT 11
aKTyaJIbHOCTb, 1I€JI1, TIOJy4YEHHbIE PE3YJbTAaThl ¢ 00CYKIEHUEM, BHIBOJIBI.
BeinonHeHa noioBuHa NpakTu4eckux padot. OGopMIiIeHbI B TETPaaX U BKIIOYAKOT aKTYyaJIbHOCTD, 7

IEJTH, TIOJTyYEeHHBIC PE3YIbTaThl C 00CYKICHUEM, BHIBOJIBI.

HTrorosoe KOHTPOJbHOEC MEPONIPUATHE

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOH PadoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTectauuu: 30




[IpoxoaHoii 6amn: 13

IToxa3aTeu oneHUBaHUS Baaasl
Nmeet 6a3zoBbie 3HaHUS IO PU3HOIOTHU (DOTOCHUHTE3A, JBIXaHHUS, BOJHOTO U MUHEPAIHHOTO 30
IIUTAHUA
Nmeet 6a3zoBbie 3HaHUS 0 (PU3HOIOTHU (DOTOCHMHTE3A, JBIXaHHUS, BOJHOTO U MUHEPAIHHOTO 21
MATAHUS, OJHAKO JIOMYCKAET HEMOJHOTY M3JIOKEHHS MaTepHraia
dparMeHTapHbIC 3HAHUSA 10 (HU3HOJIOTHH (OTOCUHTE3A, ABIXaHUs, BOJHOTO M MHHEPAJTLHOTO 13

nUTaHUA




