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KBaaudukanus (crenenb) BLITYCKHUKA — 0aKajgaBp

Bnanukaska3z
2022



[Iporpamma cocraBieHa B  cooTBeTcTBUM ¢  DenepanbHbIM  TOCYJapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHMs IO HampasieHUIo moarotoBku 06.04.01
buonorus, Ilpodumib: "Mukpobuonorus", yTBEpKIEHHbIM NpuUKa3oM MuHuCTEpCTBa
oOpa3zoBanus U Hayku Poccuiickoit @eneparun ot 11.08.2020 r. Ne 934, y4yeGHBIM IIaHOM
MOATrOTOBKHA MarucTpaTyphl 1o HampapiieHUo noarotoBku 06.04.01 buosiorusi, yTBepKI€HHBIM
VYuensim coerom PTEOY BO «COI'Y» ot 13.04.2022 r., npotokon Ne 10

CocraBuTens: K. ¢.-X. H., goueHt Hukkomosa b.C.

Pabouas mporpamma oOcyXIeHa M YyTBEp)KICHa Ha 3acelaHuu Kadeapsl aHATOMHH,
¢dusnonornu u 6otaHuky (mpotokon Ne 8 ot «10» ampens 2022 r.)

s A7 X ’ -
3aB. kadenpoi P4 2 iy i lanmoesa B.C.
/ /
OnoOpena coBeToM (pakyabTeTa XUMHUH, OUOJIOTHH U OMOTEXHOJIOTHH

(mpoTtokos Ne 6/21-22 ot «25» anpens 2022 r.)

[Ipencenarens coBeta (hakynpreTa 'W AraeBa @.A.

Pabouasa npocpamma Oucyuniumbl npumama 6 cocmage OCHOBHOU NPOGecCUOHATLHOU
00paz08amenvbHoOl NPOSPAMMbL peuteruem yueno2o cosema ILlpomokoa Ne 13 om 31.05.2022 2.




1. CTpykTypa 1 0011asi TPYA0€MKOCTh JUCUHUILIUHBI

OO0mast Tpy10eMKOCTh TUCHUTUINHBI COCTaBIsAeT 3 3a4éTHble enuHuilbl. (108 gac.).

Ounas ®opma
o0yJeHus

Kypc 3
Cemectp 5
Jleknun 40
IIpakTrueckue 3aHATUS -
JlaGopaTopHble 3aHITHS 20
Koncynpranuu -
Ntoro aymuTOpHBIX 3aHATUN 60
CamocrosTenbHas paboTta 48
Kypcosast pabota -
3auer +
DK3aMeH -
O0111ee KOJIMYECTBO YacOB 108 yac.

2. lleau ocBOEHHUS TUCHUIIUHBI
B coorBerctBun ¢ ®DenepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BBICIIETO OOpa3oBaHus 10 HampasieHuto mnoarotoBku 06.03.01 buomorus (ypoBeHb
6akanaBpuata) (nanee ®I'OC BO), yTBepxaeHHBIM NMpuKa3oM MuHHCTEpCTBa 00pa30BaHUsS U
Haykun Poccuiickoii ®enepaunu oT «7» aBrycta 2020 r. Ne 920 u B COOTBETCTBHM C
npohecCHOHATFHBIMH CTaHAAPTAMHU:

e 01.001 Ilpodeccuonanpusbiii ctanmapt «llemaror (memaroruveckasl nesTEIHLHOCTH B
chepe JOUIKONBHOTO, HAYaIhbHOTO OOIIEro, OCHOBHOTO OOIIET0, CpEeIHEro OOMIero
o0Opa3oBaHus) (BOCIIUTATENb, YUYUTEIb)», YTBEPKACHHBIA MpUKa3oM MUHHCTEpCTBA TpyAa U
conpanpHOM 3ammThl Poccuiickoit @Pepepanum ot 18 oxTa6ps 2013 1. Ne 544m
(3apeructpupoBad MunucrepcTBoM roctunuu Poccuiickoii @enepauuu 6 nexadps 2013 r.,
peructpanuonHbiii Ne 30550), ¢ u3MeHeHneM, BHECEHHBIM NIpUKa30M MUHUCTEPCTBOM Tpyda
U couuanbHOM 3ammuThl Poccuiickoit ®epepanmuu ot S5 asrycra 2016 1. Ne 422
(3apeructpupoBan MunuctepctBoM roctuiuu Poccuiickoit @enepanun 23 aprycra 2016r.,
peructpanroHHblil Ne 43326)

¢(01.003 TIIpodeccuonansublii crangapT «llemaror AONOIHUTENBHOTO OOpa30BaHUS
JIeTEed U B3POCIBIX», YTBEPKICHHBIN NpUKa3oM MuHucTEepCTBa TpyJa U COLMAIBHON 3aIlUTHI
Poccutickoit ®enepanun ot 5 Mas 2018 r. Ne 298u (3apeructpupoBaH MUHUCTEPCTBOM
tocturun Poccuiickoit denepanuu 28 aprycra 2018 r., peructpanuonssiii Ne 52016).

Lenabio ocBOCHUSI AUCHUILINHBI «DU3HO0JI0THA PACTEHUH C OCHOBAMM KJIETOYHOM

HH/KeHepH»

aBnseTcss (OpPMHUPOBAHME COBPEMEHHBIX MPEACTaBICHUI O MpHUpoAe (PU3MOTOTHUECKUX
IIPOLIECCOB 3EJIEHOTO PACTEHUs, MEXAaHM3MaX UX PEryJSIUM U OCHOBHBIX 3aKOHOMEPHOCTSIX
B3aMMOOTHOIIIEHUH OpraHu3Ma C BHEIIHEH cpefoi: u3ydeHue (YHKIUH pPaCTUTEIBHOTO
OpraHu3Ma; H3y4eHHE TPAHCIOpTa BELIECTB Yepe3 KIETOYHbIE MEMOpaHbl; HU3ydeHHE
MOJIEKYJISIPHBIX OCHOB (DM3MOJOTMYECKHX IPOIECCOB; M3YYEHHE BOAHOrO OOMEHa pPacTEHUi;
U3y4eHHe MpoIeccoB (POTOCHMHTE3a W JbIXaHMS;, U3yUYE€HHE MUHEPAIbHOTO MUTAHUS; MU3yYCHHE
pocTa W pa3BUTHSA pacTEHUM; (PUTOTOPMOHBI, U3yUEHHUE YCTOMYMBOCTH PACTECHUH K JIEHCTBUIO
HEeOJIaronpusTHBIX (GaKTOPOB OKPYXKAIOIIEH Cpezbl, OCHOBBI KJIETOUHOW MH)KEHEPUH PacTEeHHH,
METO/bl KJIETOUYHON MH)KEHEPUHU PACTEHMI. UCIIOJIB30BAHNE METO/1a KYJIBTYp KJIETOK U TKaHEW B
CO31aHUH COBPEMEHHBIX TEXHOJIOTHH.



3ajaun JUCHUTLIIUHBI:

1.PackpeiTh cozep)kaHHE TPOIECCOB KU3HEACITEIBHOCTH U (PYHKIIMH PaCTUTEIBHOTO
OpraHM3Ma BO B3aUMOCBSI3U CO CTPOEHHUEM.

2. CdopmupoBaTh NpEACTaBICHUS 00 OCHOBHBIX MpoIeccax KUZHEACSITEIbHOCTH OT
(axTOpPOB BHEIIHEH CpPE/IbI.

3. ObGecnieunTh MOHMMAHHWE OCHOBHBIX 3aKOHOMEPHOCTEH PpEeryssiiuu U HHTETpalud y
pacTeHuN.

4. ObecrneunTh MOHUMAHKUE OCHOB KJIETOYHOU WH)KEHEPUHU PACTCHHIA.

3. MecTto qucuunjuubl B ctpykrype OIIOII:
JucuunnmHa «@u3nosiorus paCTeHUH ¢ OCHOBAMU KIIETOYHOM MHKEHEPHUH») OTHOCUTCS K
nucturmuHaM brok 1. Jlucuummuael (Moaynn). O6s3arensHas yacts. b1.0.20.

Jlis w3ydeHus IDUCIHIUTMHBI HEOOXOMUMBI 3HAHUSA, TOJTyYeHHBbIE OOYy4YaOIUMUCS, B
paMKax IIKOJIBHOTO Kypca «OOmmas OMOJoTHs», a TakKKe B PE3yJIbTaTe OCBOCHUS JIUCIUIUINH:
«Xumusty, «Dusuka», «botanukay, «OOmas Ouoorus», «IKOIOTUS M PAUOHAIBIHLHOE
MIPUPOAOTIOIB30BAHHE.

Jnist OCBOCHUS JTaHHOW y4eOHOM JUCUUIUIMHBI CTYACHT O0JIHCEH:

3HaAMmMb:

-(YHKIIMM OpTraHesT PaCTUTEIBHON KIETKHY;

-Mop(o - aHaTOMHYECKHE OCOOEHHOCTH CTPOEHUS PACTUTEIHHOTO OPraHU3Ma ;

-CTPOEHHUE PACTUTEIILHOU KIIETKU;

-CTpoeHne U (YHKIIMH OPTaHOUIOB PACTUTEIILHON KIIETKH

-XUMHUYECKUI COCTAB PACTUTEIILHON KIIETKH ;

- BaKHEWIME OMOJIOTHYECKUE TPOIECCHI, TPOUCXOAAIINE HA KICTOYHOM yYPOBHE OpTaHH3allUU
JKUBOU MaTepuu

-OCHOBBI KJIETOYHON WHKEHEPUH PACTECHUI

ymemu:
-IIPUMEHATh 3HAHWE MPHUHLUUIIOB KJIETOYHOW OpraHu3aluu OHOJOTHYECKHX OOBEKTOB,
Omopu3nueckux W OMOXMMHUYECKMX OCHOB, MEMOpaHHBIX TIPOIIECCOB W MOJICKYJSPHBIX
MEXaHU3MOB XU3HCACATCIIbHOCTH.

-COBPEMEHHBIMU METOJIaMH MHUKPOCKOITUPOBAHHS MPHU U3YUYECHHH LUTOJIOTHYECKHX MpPEnapaTos,
IIPUMEHEHHUEM 3HAaHUU Ha IIPAKTUKE.

-TOTOBUTH PACTUTEIIbHBIC MUKPOIIPENapaTH ;

- UCTI0JIb30BATh MCTOBI KYJIBTYP KJIICTOK U TKaHEH B CO3aHNN COBPECMCHHBIX TEXHOJIOTHH.

enademu:
-KOMITBIOTEPHBIMU TEXHOJIOTHSIMHU ;
-CIIOCOOHOCTBIO K CaMOOPraHU3aluu 1 caMo00pa30BaHUIo ;
-CIIOCOOHOCTBIO TPUMEHATH 0a30BbIE MPEJCTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX H
COBPEMEHHBIX JIOCTHKCHUSAX TEHETUKU U CEJICKIINH ;
-CIIOCOOHOCTBIO TNPHUMEHATh 3HAHME IPUHIUIOB KJIETOYHOM OpraHu3aluu OUOJOTHYECKUX
00BEKTOB, Omou3Muecknx ¥ OHOXMMHUYECKMX OCHOB, MEMOpaHHBIX MPOIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB )KU3HEACSATEIbHOCTH .
-COBPEMEHHBIMU METOJIaMH MUKPOCKOMUPOBAHMS MPU U3YUYECHHH LUTOJIOTMYECKHX IpenapaTos,
IIPUMEHEHUEM 3HaHUH Ha MPaKTHKeE.
-OCHOBAMM KJIETOYHON MHXKCHEPUM PACTEHUN

dopMupyemble IUCHUIUIMHONW 3HAHUS W YMEHHS TOTOBST BBIIYCKHUKA JaHHOU

00pa30BaTeNbHON MPOrpPaMMBbl K BBIIOJHEHHUIO CIEAYIOUIMX OOOOIICHHBIX TPYAOBBIX (DYHKIIHIA
(TD):



Ko n HanMeHOBaHMe O6001eHHas TpyaoBast (yHKIIHS TpynoBast GyHKIHS
npodhecCHOHATLHOTO (OTD) (TD)
CTaHgapTa
O6nacte npodeccuonanbHol nestenbHocT: 01 OOpa3oBanue n HayKa
Tun 3ama4 npodeccuoHaTBLHOM NeITeTbHOCTH: TIEAarornueCcKuit
01.001 Ilemaror KoxHanmenoBanne OTO Yposen HanmenoBanue [Kon
(memaroruyeckas b TD
e TeILHOCT B cdepe KBaTH(
OIITKOTHHOT0, HA4aJIbHOTO 1200005051
o011ero,ocHoBHOroO 00mmero, |A [[lemaroruueckas JesTenbHOCTL |6 Oomenenarornd |A/01.6
CpeaHero o0Iiero [0 MPOCKTHUPOBAHUIO U eckast
0Opa3zoBaHus1) (BOCIIUTATEb, [peanu3anuu 00pa3oBaTEILHOTO byHKIHS.
YUUTEND). mporecca B 00pa3oBaTeIbHbBIX O6ydenue
OpraHu3alMsIX JOIIKOJIBHOTO, BocrnurarensHas |A/02.6
HanmMenoBaHue BH1a HAYaIbHOTO 00IIer0,0CHOBHOTO e TENILHOCTD
npodecCHOHATBHON 00111er0, CPETHETO OOIIETO
NeATeNIbHOCTH: JIOIKOIBHOE 0Opa3oBaHuUs PaspuBaromas  |A/03.6
oOpaszoBanue HavanbHoe e TeTbHOCTh
o0mieeoOpa3oBaHme
OcHoBHOE 0011IEE B [[IemarorudueckasanesaTeIbHOCTL |6 INemarornyeckas B/03.6
oOpa3oBanue. CpemHee odiee MO MPOCKTHUPOBAHUIO U e TENILHOCTh 110
o0Opa3oBaHue [peayin3ali OCHOBHBIX peanu3anuu
00111€00pa30BaTENBHBIX porpaMm
MpOrpaMm OCHOBHOTO 1
CpeaHEeroo0Iero
0OpazoBaHMs
01.003 IIpodeccuonanbupiii A [[IpenonaBanue mo 6 Opranuzanus  |A/01.6
ctanaapt «llemaror NTOTIOJTHUTEIBHBIM eI TEIIbBHOCTH
NTOTIOJTHUTEIILHOTO 00111€00pa30BaTENILHBIM ydamxcs,
00pazoBaHus JeTel H [porpaMmmam HanpaBJICHHON
B3pOoCIbIX». HanMeHnoBaHue HAO0CBOCHUE
BUIanpodeccuoHaIbHON ITOTIOTHUTEIHHO
MEeSATEIIbHOCTH 151
[lemarornyeckas oO1eodpazoBare
J{essTeIbHOCTh B ITbHOM
TOTIOTHUTEIILHOM POrpaMMBI
00pa30BaHUM JIeTeH U 6 [MenarornueckuiilA/04.6
B3pPOCIIBIX KOHTPOJb U
OIICHKAOCBOCHUS
ITOTIOTHUTEIHLHO
17§
oO1eodpazoBare
IMTBHOM
POrpaMMBI

B pe3ynbraTe 0CBOCHHS NUCHUHUIUIMHBI Y O0YUYaIOMIUXCS TOJKHBI OBITH COPMUPOBAHBI
JIEMEHTHl CIEAYIOIMUX KommereHuud B cooreBerctBun ¢ PI'OC BO no HampasieHUro
noarotoBku 06.03.01 buosorus ¢ yuerom crienyronux npodeccuonanbubix crangaptos (I1C):

- IIC 01.001

«[legaror (memarormyeckas IeATEIHHOCTh B cdepe HOMIKOILHOTO,

Ha4aJIbHOTO OOIIEero, OCHOBHOTO OOIIETro, cpeaHero oomiero oOpa3oBaHus) (BOCIUTATEINb,

YUUTENb)»;

- TIC 01.003 «ITemaror1onoJHATETLHOTO 00pa30BaHUS JETEH U B3POCIBIX».



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

4. TpeGoBaHusi K pe3yJIbTaATaM OCBOCHHS THCHHUIINHBI

Komnerenuuu obyuaromerocs, GopMupyeMble B pe3ysibTaTe OCBOSHUS AUCIUTLINHBIL.
B pesynbrare m3yueHus AWCHUILTUHBI OOYYAIONIUUCS JOKEH 007alaTh CIETYIOIIUMHU
KOMITETCHIIMAMU (pe3yJbTaTaMi OCBOCHHsSI oOpazoBarenbHOM mporpammbl): YK-2.1; OIIK-2.1;

[K-1.1; ITIK-2.2

B3anMocCBs3b MIIAaHUPYEMBIX PE3YJIbTaTOB OOYYEHHs MO JUCHUIUIMHE ¢ (HOPMHUPYEMBIMH

komnerennuamu OITOIT:

IInanupyemMsble pe3yJbTaThl 00y4eHHs], COOTBETCTBYIOLIHE

Komnerenuun
b ¢popmupyembim komnerenuusam OITOTI
Kon DopMyIHpPOBKA
3HaTh: Ymern Baaners:
OTIPEACTATh  KPYT
3aJjady B paMmKax
HEOOXOIUMBIE IS
n30paHHBIX BUIOB
OCYIIIECTBICHUS .
. npodeccuoHanbHOM
npodeCcCuOHATBHON
NESITEIIbHOCTH, MPAKTUIECKUM
Omnpenensier KpYT | AESATEIBHOCTH
IUTAHUPOBATD ONBITOM  pEeIlIeHus
3ajad = B pamKax | (yHIaMeHTalbHbIE

YK- . COOCTBEHHYIO 3agady B o0nacTu
MOCTABIICHHOW  II€JIH, | OCHOBBI

2.1 . JIeSITENLHOCTD, W30paHHBIX  BHJIOB
ornpezenser CBSI3H | HCIIONB3yEeMOM o

UCXO0s u3 | mpodeccuoHATbHON
MEXTy HUMH HAayKH, a  TaKxKe

UMEIOLTUXCS NEeSITEIIbBHOCTH

COOTBETCTBYIOIIUE
pecypcos;
MIPABOBBIE HOPMBL.

COOTHOCUTDH TJIaBHOE

¥ BTOPOCTEIIEHHOE,.

MPUMCHSITh
[Tpumensier MPUHIIMIIBI
TIPUHIIHITBI CTPYKTYpHO-
CTPYKTYpHO- (G yHKIIMOHATBLHOM .METOJIaMH  OLICHKHU
(G YHKITMOHATEHOM TIPUHIIHITBI OpTaHHU3AINH IS u KOPPEKIUU

OIIK- | opranuzanuu JUISl | CTPYKTYpPHO- OIICHKH u COCTOSTHUSI ~ YKMBBIX
2.1 OLIEHKH M KOPpPEeKUuH | PyHKIMOHAIBHOM KOPpPEKLHMH 00BEKTOB U

COCTOSIHUSI YKUBBIX | OpraHU3aIU1 COCTOSTHUS MOHHMTOPHHTA CPEbl
00BEKTOB u KUBBIX OOBEKTOB UX OOWTaHUS
MOHHUTOPHHIA  CPEJbl U MOHHUTOpPHUHTA
UX OOUTaHUS cpenbl nx

oOuTaHus
Onepupyer 3HaAHUSAMU
00 0COOEHHOCTSIX
Mopdomoruu, 0COOCHHOCTH HABBIKAMU u
9KOJIOTHH, Mopdooruu, MeTOaMHI
Pa3MHOXEHUS U | 9KOJIOTHH, OTIpeNeNiTh X Mopdooruw,

[IK- | reorpaduyeckoro Pa3MHOKEHUST H poiab B TpUpOAE 9KOJIOTHUH,

1.1 pacnpoCcTpaHeHHUS reorpauaecKkoro U XO3SHCTBEHHOM Pa3MHOXKCHHUS u
pacteHuii u rpulOB, | pacpoCTpaHeHuUs e TEIbHOCTH reorpauueckoro
MOHUMATh WX POJb B | pacTeHUH u pacnpocTpaHeHus
IpUPOIe U | TpuboB pacteHuii u rpudoB
XO03SIMCTBEHHOU
NeSITEIbBHOCTH




YCI0BCKaA.

YMeeT aHaTu3upoBaTh OCHOBHALS AHAIM3UPOBATH H HABBIKAMU
I1K- u OIIEHUBATh OLICHUBAThH AKCIEPUMEHTAITbHON
CrocoObl aHaIn3a
2.2 pe3yabTaThl pe3yabTaThl paboThI B
1a00paTOPHBIX .
1a00paTOPHBIX o 1a00paTOPHBIX OMOJIOTHYECKOU
o uccie10BaHui o
UCCIIeIOBaHUI UCCIICIOBAaHUN naboparopun

[Ipu npoBeneHnn y4eOHBIX 3aHATHI 00ECIIEUYMBACTCS Pa3BUTHE y 00YJAIOIINXCS HABBIKOB

KOMaHAHON paboThl, MEXKINYHOCTHOW KOMMYHHUKALIUU, IPUHATHS PEIICHUHN, JTUIEPCKUX KaueCTB
(BKJIIOYAsl TIPU HEOOXOIUMOCTH MPOBEACHUE WHTEPAKTUBHBIX JICKIMH, IPYNIIOBBIX IHCKYCCHIA,
pOJIEBBIX WUIp, TPEHUHIOB, aHAIW3 CUTyallUd W HUMUTAIMOHHBIX MOJIENeH, MpenojaBaHue
TUCUMIUTMH (MOJynei) B (opMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX
WCCJICIOBaHMI, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOQECCHOHATBHON
JesITeIbHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboTonareneit).




5. Conepxxanue v y4eOHO-MeTOAUYECKAS KAPTA QU CIUILIHHBI

4.CpoticTBa X (QyHKIIHH
KJICTOYHBIX MeMOpaH,
XUMHUYECKHUN COCTAB.

Tab6aunna 5.1
Homep HanmeHoBaHnue TeM DopMbI bannbl Jluteparypa
HeJleu (BOmpocoB), 3ansTHs CamocrosiTesibHast padoTa KOHTPOJI
H3y4aeMbIX M0 JAHHOM CTY/ICHTOB sl
JTUCIHHUIINHE I np 1a6 Conepxanne Yac min | max
bl
1 TemaNel.Beenenue B 2 2 Hcropus pazBurus 2 Pedepar, | 0 2 (11, 121, [3], [4],
¢u3noNIOrNI0 pacTeHui ¢uznonorun. Meropl YCTHBIN [S]
1.1ens u 3agaun (hbU3HOJIOTHH KIIETKH ormpoc,
2.Mcropus pa3BuTUA Opranu3zanys pacTUTENbHON KOHCIIEKT
(hbU3HOSIOTHH PACTEHUH. kieTku. CpaBHEHUE U ,
3.Metopl duznonorun CXOZCTBO PACTUTEIBHON BBITIOJIHE
KJIETKU KJIETKU M KUBOTHOI. HHUE
Opranensl pacTUTENbHON nabopato
kieTku. Opranu3aius, pHOM
CBOMCTBa U (yHKIIMU MeMOpaH paboThI, T
€CTBI
2 TemaNe2.®usnonorus 2 Opranuzanus pacTUTEIbHOU 2 Pedepar, | 0 2 (11, 121, [3], [4],
PaCTUTENBHOM KIIETKH. kieTku. CpaBHEHHE U YCTHBIN [5]
Crpoenue pacTUTENBHOMN CXOJICTBO PACTUTEIILHON o1poc,
KJIETKH. [uronnazma. KJIETKU ¥ )KUBOTHOU KOHCIIEKT
Opranouipl pPacTUTENBHOMN Opranou il paCTUTEIBHOU ,
KJIETKH. KieTku Lutomnasma u ee BBIIIOJIHE
KOJUJIOUJHBIE CBOMCTBA. HUE
2.5 npo, ero crpoeHue. nmabopato
3.Muroxonapuu. Puéocomsr. pHOM
Amnmapat "o K. paboThI,T
JInzocomel. Bakyosb. €CThI




5.XJ10ponaacTsl,
JIEUKOIIACTHI, XPOMOILIACTHI,
CTpOeHHE U (PYHKITUU

Tema Ne3.CgpoiicTBa u CaoiicTBa 1 PyHKIIIH Pedepar, (11, 121, [3], [4],
byHKIIH KJIETOYHBIX KJIETOYHBIX OMOJIOTHYECKHUX YCTHBIN [5]
OMOJIOTUIECKIX MeMOpaH. MeMmOpaH. Opranu3anus orpoc,
Opranusanus KJIETOYHBIX KJIETOYHBIX MeMOpaH. KOHCIIEKT
MeMOpaH. [ToHsITHE O BOTHOM pEXKHUME, ,
l.Iloctrynnenne  BOOBI B BOJHOM OajlaHCce U BOAHOM BBIIIOJIHE
KopeHb. CTpoeHHME  KOpHI, nepUIUTE pacTeHUIA HUE
MEXaHU3MBI MOCTYIJICHUS [TocTymiieHne BOJbI B KOPEHbD. naboparo
BOJIbl B KOPEHb CrpoeHue KOpHs, MEXaHU3MbI pHOIt
2. Tpancniupanusi.  CTtpoeHue MOCTYIUJIEHHUS BOABI B KOPEHD paboThI,T
JucTa Kak oprasa Tpancnupauus. CTpoeHue €CThI
TpaHCIUPaLUK. Turbl JIMCTa KaK opraHa
TpaHCIUPALUH. Tpancnopr TpaHcnupauuu. Tumsl
BOJIbI [10 PACTEHHUIO. TpaHcnupauuu. Tpancnopt
3.IloHsiTHE O BOAHOM pEXHUME, BOJIbI 110 PACTEHUIO.
BOIHOM OajlaHCE U BOIHOM
neduuuTe pacTeHui
Tema Ne4. Bogubiii oOmeH Pedepar, (11, 121, [3], [4],
pacTeHui CaoiicTBa U pyHKIUHU YCTHBIN [S]
l.®usznonornyeckas poJIb KJIETOYHBIX OMOJIOTHYECKHUX omnpoc,
BOJAbl B JKHU3HU pACTEHUH. MeMmOpaH. Opranu3anus KOHCIIEKT
CocrosiHue BOABI B KIETKE. KJIETOYHBIX MeMOpaH. ,
MexaHnu3MBbl 0ocMoca. .Dusnonornyeckas poiab BOAbI BBITIOJIHE
2.CtpoeHune KOpHSI. B JKM3HH PACTCHUH. HHE
MexaHu3mbl MOCTYTLJICHUS CTpykTypa 1 CBOMCTBA BOJIBI. nabopato
BO/JIbl B KOPEHb. PacturenpHas kieTka Kak pHOU
3.Tpaucnupanusa. CrpoeHue OCMOTHYECKAs CUCTEMA paboThLT
MexaHu3MBbl TpaHCIIOPTA BOJBL. €CTBI

JUCTa KaK oprasa
TpaHCIUPALUH. Turmsl




TpaHCIHpAIH.

Tpancnopr BOJIbI o

pacTeHuIO. MexaHu3Mbl

TPaHCIOPTa BOJBI.

TemaNe5. XUMUYECKUH XHWMHYECKUH COCTAB Pedepar, (11, 121, [3], [4],
COCTaB PACTUTEIILHOM KIIETKH. PacTUTEIBHOMN KIIETKHU. YCTHBII [S]
1. XapakrepucTuka XapakTepucTuka ormpoc,

OpPraHUYECKUX BELIECTB, OpPraHUYECKUX BEILECTB, KOHCIEKT

BXOJIALIUX B COCTaB BXOJIAIIUX B COCTAB ,

OpPraHOMJOB M ILMTOILIA3MBbl OpPraHOUJOB U IIUTOIIa3MBl BBITIOJIHE

KJICTKH. KJIETKU HUE

2.CtpykTypa W  CBOWCTBa nabopato

Bonanl. 3.PacTuTenpHas KieTKa pHOU

KaK OCMOTHYECKasl CUCTEMA paboThI

Tema Ne6. doTOCHMHTE3 Kak DOTOCHHTE3 KaK YHUKAJIbHAs Pedepar, (11, 121, [3], [4],
YHUKaJIbHAS byHKIUSA (GYHKIUS 3€JICHOTO PACTEHUSI. YCTHBIN [5]
3€JIEHOTO PaCTEHHUS. Jluct xak opran gorocuHTesa. orpoc,

1.Ponb oTocuHTE3a B KUZHU OcoOEHHOCTH CTPOEHUS JTUCTA KOHCIEKT

pacTeHuss U B IUJIaHETAPHOM DOTOCUHTETUYECKUE ,

MmactTade. MUIMEHTHI. Pojb MUrMEHTOB B BBINOJIHE

2. JIuct KaK opraH dboTocuHTE3C HUE

¢dorocunteza. OcobeHHOCTH nabopato

CTpPOEHUS JIUCTA. pHOU
3.®DOTOCUHTETUYECKHE paboThI, T

MUTMEHTHI. PojIb MUrMEHTOB B €CThI

doTocunTe3e

Tema 7. dorocuHTE3 — Kak CseroBas ¢aza poTocuHTesa. Pedepar, (11, 121, [3], [4],
YHUKaIbHAs byHKIMSA IlepeHoCUHKY 3IIEKTPOHOB. YCTHBII [5]
3€JICHOTO PacTEHUsI ®doTtocucreMsl. THUIIbI orpoc,

1.CsetoBas daza TPAHCIIOPTA JIEKTPOHOB KOHCIIEKT

dbotocunTesa. IlepeHocunku Cunte3 ATO ,

NIEKTPOHOB.  DPOTOCUCTEMBI. TemuoBas daza portocunresa. BBITIOJIHE




Tunbl TpaHCOpPTA AJEKTPOHOB uxn KansBuna. [ukin Xerua- HHE

Cunrez ATO Cmaxka u C4 pacteHui. nmaboparo

2. TemHoBast daza Kucnornerit metabomusm pHOIt

¢dorocunTe3a. [uxn TOJICTSHKOBBIX. [IpoayKTsI paboThI, T

KanpBuna. TeMHOBOH (pa3wl PoTOCHHTE3A €CTBI

31ukn Xerua-Cmoka m C4

pacTeHui. Kucnornsrit

METaboIM3M  TOJCTSHKOBBIX.

4.1lponykThl TEMHOBOHW (a3l

dorocunTe3a

Tema Ne8 BnusHue BHEUIHUX BinusiHue BHEmHUX Pedepar, (11, 121, [3], [4],
BHYTPEHHUX W (aKTOPOB Ha BHYTPEHHUX U (DaKTOPOB Ha YCTHBIN [5]
dboTocuHTE3 dotocunTes [Tokazatenu ornpoc,

1.ITokazarenu XapaKkTepU3YIOIINE KOHCIIEKT
XapaKTEePU3YIOINe dotocunTe3 DOTOCHUHTE3 U ,

dhoTocuHTE3. ypoxain BBITIOJTHE

2 .Bnusane CBeTa, HHE

YTJIEKUCIIOro Tra3a, KUCIopoJa, naboparo

TeMIIepaTypbl, OBOJHEHHOCTH, pHOIt

MUHEPAJbHOTO THUTaHHUA Ha paboThLT

dboTocuHTE3 €CThI

3.3aBucumMocTh (OTOCHHTE3A

oT TeMIlepaTyp,

BOJOCHA0KEHU,

OCBELLEHHOCTH.

4.DOTOCUHTE3 U ypOKal

Tema Ne 9.  Jlpixanue JIpixanue pacTeHuil. XuMu3M Pedepar, (11, 121, [3], [4],
pacTeHui. XUMU3M JIbIXaHUS neixanus Mcropust pazButus YCTHBIN [5]
1.Ucropus pa3BUTHUA IIPEACTABICHUH O JbIXaHUU o1poc,

MPEICTABICHUIN O JbIXaHHH. Peaknum rimmkonu3a. Iukn KOHCIIEKT

2.I'mukonus.

TPUKApOOHOBBIX KHUCIOT

b




3.IIpeBpanienus nupyBara. OKuCIUTENbHBIN BBITIOJTHE
4.1uxn TPUKapOOHOBBIX NeHT030(ochaTHBII LUK HUE
KHCJIOT. nmabopato
3.0OKucnUTENbHBIN pHOU
neHTo3odochaTHpIi UK. paboThI,T
4Ilytm pacrnaga OEITKOB W €CTBI
KHUPOB

10 TemaNe  10.  Dnepreruka DHepreTuka JbIXaHus. Pedepar, 2 (11, 121, [3], [4],
JIbIXaHUS. JIpIxaTenpHas LEMb. YCTHBIN [5]
1./lprxarenbHas 1eMb. Oo6pazoBanue ATO. orpoc,
2.06pa3zoBanue ATO. MuTOXOHIpUS KaK opraHesia KOHCIIEKT
3.MuToxoHIpHL KaK TBIXAHUS ,

OpraHesuia JbIXaHus OO01as xapakTepuCcTHKa BBITIOJTHE

4.3HaueHHE ABIXaHUS. IBIXaHUS M €T0 3HAUYCHHUE HUE

5.DOU3NOTOTUYECKHI 3aBHCUMOCTbH MPOIIECCOB nmabopato

nokazarenb  3¢ddexkTuBHOCTH JBIXaHUS OT BHEITHUX U pHOIA

JIBIX AHUS BHYTPEHHUX (paKTOPOB paboThI,T

6.00mas XapaKTEePUCTUKA €CTBI

IbIXaHUSI W €ro 3Ha4yeHHe

3aBUCHUMOCTD MIPOLIECCOB

IbIXaHUS OT BHEIIHUX W

BHYTPEHHHUX (PAKTOPOB

Texymas padora cTy1eHTOB 20
1 pyOexnas arrecranus 15

(koMIbHOTEPHOE

TeCTHPOBaHHUeE)

11 TemaNel 1 MusnepanbHOE MuHepaibHOE TUTaHHE Pedepar, 2 (11, 121, [3], [4],
MMUTaHUE PACTECHUI. pactenuii. Pusnonorunyeckas YCTHBIN [5]
1.00mue mnpeacTaBiIeHUs O POJIb MaKpOIJIEMEHTOB (a30T, ompoc,

MUHEPAJILHOM NTUTAaHUU dochop, kanpLuil, MarHuit) u KOHCIEKT

2.®du3nonorunyeckas poib

MHUKPOIJIEMEHTOB (3KeJe30,

b




MaKpO3JIEMEHTOB (azor, [IUHK, MeJlb, 00p, MOJIHO/IEH, BBITIOJTHE
dochop, KanpLuil, MarHui). K0OaJIbT, MapraHen) HUE
3.duznonornyeckas poib nmabopato
MHUKPO3JIEMEHTOB (>xerneso, pHOIt
IIUHK, MeIb, OOp, MOIHMOJIEH, paboThI,T
KOOaJIbT, MapraHel) €CTBI
12 TemaNe 12. Poct u paszButue Pocr u passutue pacrenuii Pedepar, (11, 121, [3], [4],
pacTeHui OO1111e 3aKOHOMEPHOCTH YCTHBIN [5]
1.06mme 3aKOHOMEPHOCTHU pocta UTOrOPMOHBI orpoc,
pocta OcHOBHBIE 32aKOHOMEPHOCTHU KOHCIEKT
OcCHOBHBIE ~ 3aKOHOMEPHOCTH OHTOT€HE3a, FOBCHIIIbHBIH ,
OHTOT€HE3a, FOBEHHWJIbHBIN sTan. ['OpMOHBI LIBETEHHUS. BBITIOJTHE
stan. 2.J'0OpMOHBI IIBETEHHS. Passutue u cozpeBanue HHE
PazButne @ wm  co3peBaHue TIJIOJIOB U CEMSIH, KITyOHEH 1 nmabopato
IUIOJIOB U CeMSH, KIYyOHEeH u nykoBull CTapeHHne U CMepTh pHOU
JIYKOBHIT pacTeHui Ananraius u paboThI, T
3. Craperue u  cMepTh YCTOHYMBOCTH PACTEHUH K €CThI
pacTeHui HeOIaronpusTHEIM (pakTopam
3.Apantanys U yCTOMYHBOCTb Cpelsl
pacTeHui K
HeOIaronpusaTHBIM - (hakTopam
Cpelbl, BBICOKUM U HHU3KUM
TEMIIEpPATYpaM, nepuIuTy
BOJBI, BBIOpOCaM
MIPOMBIIIITICHHBIX
NPEINPUSITUI
13 TemaNel3. duszunonorust pocra ®duznonorus pocra u Pedepar, (11, 121, [3], [4],
Y IBU)KEHUS PAaCTCHUM. IBUKEeHHs pacTeHuil. O6mue YCTHBIN [5]
1.06mme 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH pOCTa orpoc,
pocta. KileTouHble OCHOBBI 3aBHCUMOCTb POCTa OT KOHCIIEKT

pocra. OCOOCHHOCTH poOCTa.

BHEIIHUX (DaKTOpPOB

b




Koppensauumu. BBITIOJTHE
HepaBuomepHoCTh pocra. HUE
ITokoii. PocToBEIe OBMKEHUSI nmabopato
pacTeHui pHOI
2.3aBHCUMOCTh ~ pOCTa  OT paboThI,T
BHEIIHUX (hakTOpoB  (CBeT, €CThI
BJIQXKHOCTH IMOYBBI U BO3AyXa,
ra3oBblif cocTaB aTrMocdepsl,
MUHEpaJIbHOE MUTaHUE
14 TemaNel4. ®uToropmMoHbI @UTOropM ayKCHHBI, Pedepar, (11, 121, [3], [4],
1.I'opMoHBI pacTeHu: LUTOKUHUHBI, THOOEPEIITUHBL, YCTHBIN [5]
ayKCHHBI, UUTOKUHUHBIL, abcun3oBast KMUCIIOTA, YTHIICH, orpoc,
rudoepeuHbl,  abcum3oBas OpacCUHOCTEPOUIBI. KOHCTICKT
KHCJIOTA, STHUJIEH, HeropMonanbHbIe perynsTopsl ,
OpacCUHOCTEPOUIBI. pocTta. MexaHu3M JIeCTBUSA BBITIOJIHE
buocunTe3,  MHOroOOpasmue. TOPMOHOB PACTEHHI HUE
®dusnonornyeckue 3HPeKTh nmabopato
2.HeropmoHanbHbIE pHOI
PEryJsTOphI pocrTa. paboThI,T
Camumunatr u  (QEHOJBHBIC €CTBI
coenuHenus. BzanmoaeiicTBue
C  JIpyTUMH  TOpPMOHaMH.
B3anmoneiicTBre rOpMOHOB.
3.Mexanuzm NEeNCTBUS
TOPMOHOB pacTeHum.
ITonyyenue TOPMOHOB.
[IpumeneHne ropMOHOB
15 Tema  Nel5.  ®usznonorus ®uznonorus pa3BUTHSA Pedepar, (11, 121, [3], [4],
pa3BUTUS PACTCHUM. pactenuii. OCHOBHbIE YCTHBII [5]
1.OcHOBHBIE 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH OHTOTEHE3a. orpoc,
OHTOI'EHE3A. Turbl Turbl OHTOreHE3a, dTAIbI KOHCIIEKT




OHTOT€HE3a, JTarnbl OHTOT'€HE3a, BO3PACTHbBIE ,
OHTOT'€HE3A, BO3pAaCTHbIE n3MeHeHus KOBeHUITbHBIIH BBITIONTHE
M3MEHEHUS. stan. [Ipopacranue cemsH. HUE
2.YOBeHUIbHBII JTarl. ®opMUpOBaHKE BETETATUBHBIX nmaboparo
[IpopacTanue CEMSIH. OpraHoB. BiusiHue BHEIIHUX pHOU
®opMUpOBaHKE BETE€TATUBHBIX YCJIOBHH Ha 3alBETaHUE paboThLT
OpraHoB. pacTeHui. €CThI

3. Bnusiaue BHEITHUX

YCJIOBUI Ha 3alBETaHUE

pacTeHui.

4.1'0pMOHBI IIBETEHUS.

16 TemaNel6. duznonorus ®u3noaorus pa3BUTUS Pedepar, (11, 121, [3], [4],
pa3BUTHS pacTeHuH. pactenuii L{Berenue, YCTHBIN [5]
['opMonanbHas Teopust OIIBUIEHHUE, OIIJIOJJOTBOPEHHE orpoc,
3alBeTaHUSA pacTeHui Pa3BuTue u co3peBaHue cemsiH, KOHCIIEKT
M. X YaiinaxsHa. oOpa3zoBaHue KIIyOHEH 1 ,
1.IlBeTenue, OITBIIICHHE, JIYKOBHIT BBITIOJIHE
OILJIOIOTBOPEHHUE. HUE
2.Pa3BuTHE U  CO3pEBaHUE nmabopato
ceMsiH, oOpa3oBaHue KITyOHEH pHOIA
Y JTYKOBHII. paboTHI,
3.CrapeHue pacTeHuit TECThI

17 TemaNel7.®@uznonorus ®u3HOoI0rUs YCTOMUUBOCTH Pedepar, (11, 121, [3], [4],
YCTOMYMBOCTH PACTEHUM. pactenuii Ctpecc u aganTanus YCTHBIN [5]
1.Ctpecc u ajanTanus OTBeTHbIE pEaKIUU PaCTEHUMN ompoc,
2.Hebnaronpustaeie GpakTopsl Ha JICHCTBHE CTPECCOPOB KOHCTICKT
OMOTHYECKON U a0MOTHYECKOM CrpeccoBble O€NIKH U UX BBITIOJIHE
MPUPOJIBI. byHKIIMM MexaHu3MBbI 3acy- HUE
3.01BeTHBIE peakiuu XOYCTOMYHUBOCTH nabopato
pacTeHui Ha JEHCTBUE pHOM
ctpeccopoB. Crnenuduueckue paboThI,




1 Hecrenu(PUIeCKrue PeaKiiuu.
CrtpeccoBble Oenkm U UX
byHKIIHIH.

4.Bogubrii NePUIHT.
MexaHu3Mbl 3acy-
XOYCTOWYMBOCTH ME30(HUTOB.
Bricokue KOHIIEHTPALUK1
cojieii. THIBI TTOYBEH-HOTO
3aCOJICHHS. Crioco0n1
MOAICpXKaHUsl OBOJHCHHOCTH.
[IpoTexTopHbIC Oenkw,
CUHTE3UPYIOLIHEC B
pacTEeHUsAX TPU  COJEBOM
cTpecce.

AHOKCHS ¥ TUTIOKCHS.
TOKCHUYHOCTH TSHKENBIX
METAUIOB I pPAacTEHUM uX
HaKOILJICHUE B TKaHIX

TECTHI

18

TemaNel8. duznonorus
YCTOMYMBOCTH PACTEHUUN K
HEOJIarONMPUATHBIM yCIOBHSIM
OKpY>KaloIleu cpebl.
1.dusznonornyeckue OCHOBBI
aJanTaly pacTeHUN K
HEOJIarONMPUATHBIM yCIOBHSIM
Cpelbl.

2.®Du3HM0I0TUs YCTOWYUBOCTH
pacTeHui.
PangnoycroitunBoCTb.
ConeycToitunBoCTb. JleiicTBUE
Ha pacTeHUus M30bITKA COJIeH B

®uU3N0JIOTUs YCTOHYUBOCTH
pacTeHuii K HeOIarompUsATHBIM
YCJIOBUSIM OKPY>KalollIeu cpen
DU3NO0JIOTUUECKUE OCHOBBI
aJanTaly pacTeHUN K
HEOJIarONMPUATHBIM YCIOBHSIM
cpeanl. DU3nOIOTHS
YCTOMYHUBOCTH PACTEHUMN.

Pedepar,
YCTHBIN
orpoc,
KOHCIIEKT
)
BBINOJIHE
HUE
nmaboparo
pHOU
paboThI, T
€CThI

[11, [21, [3], [4],
5]




IIOYBE.
3.YcTOMUMBOCTb pACTEHUM K
BbIOpOCaM MPOMBIIIIEHHBIX
HNPEANPUITUI U TPAHCIIOPTA

19 Tema Nel9. OcCHOBBI OCHOBBI KIETOYHOM Pedepar, (11, 121, [3], [4],

KJIETOYHOU HHXXEHEPUU WH)KECHEPUU PACTEHUI YCTHBIN [5]
pacTeHui MeTo/ibl KJIETOYHOH ormpoc,
1.Kpartkast uctopusi KyibTypsl WH)KEHEPUU PACTE-HUM. KOHCIIEKT
KiIeToKk u TKaHeW. lLlenm wu Mertoibl U yCIIOBUS ,
3alaud  KJIETOYHOM  MHXKe- KYJIbTUBUPOBAHUS BBITIOJIHE
HEpUH PACTCHUM. M30JIMPOBAHHBIX TKAHEH U HHE
2.Metoanl KJIETOYHOH KJIETOK OPraHUu3MOB MeTobl 1 nmaboparo
VHXEHEPUU pacTeHuM. YCJIOBHS KYJIbTUBAPOBAHUS pHOI1
Meroabt u YCJIOBHS M30JIMPOBAHHBIX TKAHEH U paboThLT
KYJIbTUBUPOBAHUS KJIETOK OPraHU3MOB €CTBI
U30JIMPOBAHHBIX TKAaHEW U
KJIETOK OPTaHU3MOB
3.I'ennas MH)XXEHEPUS
pacTeHui
4. DKOJIOTUYCCKHC,
MEIULHUHCKUE W COLUAIBbHO-
SKOHOMUYECKHE pHUCKH,
CBA3AaHHBIE C IPUMEHEHUEM
MPOIYKTOB TE€HHOU
VH)XECHEPUU

20 Tema Ne  20. OcHOBBI Hcnonb3zoBanue Metoa Pedepar, (11, 121, [3], [4],
KJIETOYHOU WH)XEHEPUU KYJbTYp KJIETOK U TKaHEH B YCTHBIN [5]
pacTeHui CO3JJaHUU COBPEMEHHBIX orpoc,
1.Mcnonb3oBanue MeETo1a TexHoJsioruit [I[pumenenue KOHCIIEKT
KYyJIbTYyp KIETOK U TKaHEH B TEXHOJIOTUH, 00JIer4aronux ,

CO3JaHUU COBPEMEHHBIX CEJIEKLIMOHHBIN Mpouecc BBIIIOJIHE
TEXHOJIOTHI METOJa KYJbTYpPhl KIIETOK U HUE




2.IlpuMeHeHrne  TEXHOJIOTHH, TKaHe MeToabl KIeTOUHOU nmabopato
00JIEryaronmux CeIeKIIMOHHBIN cenekuuu. KionaneHoe pHOI
MpoLieCC METOoAA KYJIbTYpbI MHUKPOPa3MHOKEHHE paboThLT
KJIETOK Y TKaHEu €CThI
3.Metongnl KJIETOYHOU
CEJIEKIIUU. Knonanshoe
MHKPOPA3MHOKEHHE

Tekymas pabora CTy1€HTOB 0 20

2  pyOexHas KOHTpPOJIbHAs 0 15
pabora KomnerotrepHoe
TECTHPOBAHUE

UTOTO 40 0 20 48 0 70

Ilpumeyanus:

— Bce Buabl yueOHOM paboThl MOTYT IPOBOJUTHCA AUCTAHIIMOHHO HA OCHOBAaHHUHM JIOKAIbHBIX HOPMATUBHBIX aKTOB.

— B mensx peanuzanuy WHAMBUIYAIbHOTO MOAXOJa K OOYYEHHIO CTYICHTOB, OCYIIECTBIISIOIIMX YYEOHBIM IMpolLecc MO0 HHIUBUAYaTbHOU
TPAEKTOpPUU B paMKaX HHIMBUAYAJIBHOIO pPAa0OYero IUIaHa, M3Y4YEHUE [AaHHOW AUCHUILIMHBI MOXXET OCYLIECTBIATHCA 4Yepe3 HHIUBUAYAIbHBIC
KOHCYJIbTalluU IMpEroaaBaTeyid O4YHO, B YaChbl KOHCYHBTaHHﬁ, 1o BHGKTpOHHOﬁ Io4uTe U C HUCIIOJIB30BAHUECM HJIaT(bOpM JUCTAaHIITMOHHOTI'O OGY‘{GHI/I}I.




6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

B cooTBercTBMM € TOCYJapCTBEHHBIMH OOpa30BaTENbHBIMU CTaHJAPTAaMH BBICIIETO
o0Opa3oBaHus peaiu3anus y4eOHOro mpolecca J10JDKHA MpeaycMaTpuBaTh NPOBEACHUE 3aHITUN
B HMHTEPAKTUBHBIX M aKTHUBHBIX (opmax. BuHeapenue 3tuX ¢opm oOydeHHs — OIHO U3
BaXHEHIIIMX HaIpaBJICHUH COBEPIICHCTBOBAHUS MOATOTOBKU CTYIEHTOB B COBPEMEHHOM BY3€.
Henp — mnoBeimenne 3(QQPeKTUBHOCTH 00pa30BaTENLHOTO IPOLECCa, JOCTHKEHHE BCEMH
00yJaronMMHUCs BHICOKHX PE3YJIbTAaTOB 00yUYCHUS.

WntepaktuBHble  (OpMBI  NPOBEACHUS  3aHATHM  mpeanonarailoT  oOydeHHe B
coTpyaHu4ecTBe. Bce ydacTHHKM 00pa3oBaTeIbHOTO Tpoliecca (MpernofaBaTelb U CTYACHTHI)
B3aUMOJICHCTBYIOT JApYyr C JApYyroM, OOMEHMBAIOTCS HWHPOpManueld, COBMECTHO pELIAIOT
po0sieMbl, MOJAENUPYIOT cuTyalnu. CyTh UCIOJNB30BaHMS aKTUBHBIX M MHTEPAKTHUBHBIX (OpM
IOPOBEICHUSI COCTOMT B TIOTPY)KEHHH CTYJICHTOB B pealibHYI0 aTMocdepy Iel0BOro
COTPYIHUYECTBA MO Pa3peLICHUIO MPoOIeM, ONTUMAIBHYIO JUIsl BEIPAOOTKH HABBIKOB M KauecTB
OyIyIIero CrenuanucTa.

Jlns pemieHus BOCHUTATENbHBIX M Y4e€OHBIX 3aJad IpEnojaBaTeleM MOTyT ObITh
UCTIOJIb30BaHBI CIEAYIONINE HHTEPAaKTUBHBIE (POPMBI 00ydEHUSI.

TpaaunHMoHHBbIE JIEKIMH U MPAKTHYECKHEe (CEMMHAPCKHUE) 3aHATUSA C MCIIOIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTUH.

Jlekums-guajor — cojepkaHue MoJaeTcsl Yyepe3 CEpUI0 BOMPOCOB, HA KOTOPBIE CTYAEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJE JIEKLIUU.

OmnuaiiH-ceMUHAP — Pa3HOBUIHOCTh BEO-KOH(MEPEHINH, MPOBEJCHNE OHJIAH-BCTPEY HIIH
npeseHTauuil 4yepe3 VHTEpHET B peXUME peallbHOrO BpeMeHU. Kaknplii M3 y4acTHUKOB
HAXOJHUTCS Y CBOEro KOMIIbIOTepa (CpeicTBa CBSA3M), a CBSI3b MEXAY HHUMHU IOJJIEPKUBAETCS
yepe3 VIHTEpHET NMOCpPEACTBOM 3arpyKaeMoro NpUIIOKEHUS, YCTAHOBIEHHOIO HAa KOMIIBIOTEpPE
Ka)KIOr0 y4aCTHUKA.

Buneoxondepennusi — ceanc BuneokoHdpepenicsszu (BKC) — 310 TexHomorus
MHTEPAaKTUBHOIO B3aMMOJECHCTBUS ABYX M OoJiee YHaCTHHKOB 00pa30BaTeIbHOrO IMpoliecca AJis
oOMeHa nHpopManueil B pealbHOM PEeXHME BPEMEHHU.

Buneo-nexknust — cHATasi HA KaMepy COKpallleHHas JIEKIHsI, AOMoJIHeHHas poTorpagusmu
U CXE€MaMH, WUTIOCTPHUPYIOLIast 10/1aBaeMblil B KLU MaTEpUall.

TexHos0rusi JJIEKTPOHHOr0 O00y4YeHMs (peaqu3yeTcs TPH TOMOIIM SJIEKTPOHHOU
obpazoBatensHOl cpenpl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mpu mnposeneHun
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

TBopyeckoe 3aJaHHe COCTABISIET CoJepkKaHUE (OCHOBY) JH000H MHTEPAKTUBHOM (POPMEI
IpOBEJCHUS  3aHATHUA. DBblloNHEeHHWE TBOpYECKUMX  3aJaHuil  TpeOyeT OT  CTyleHTa
BOCIIPOM3BEICHHSI MTOJyYCHHOM paHee HHpopManuu B popme, OrpeaessseMoil mpenoiaBaTeseM u
TpeOyrome TBOPYECKOTO TMoaxoaa: 1) mombopka NpUMEpPOB W3 MPAKTHKW; 2) MOA00pKa
MartepHaia 1o onpeaeaeHHON npooieme;

Ily6anyHas npe3eHTaUMs MPOEKTA - caMblii 3PGEKTUBHBIN CIOCOO JOHECEHUs BAKHOU
uHGOpPMALUU TIPU MYOJUYHBIX BBICTYIUICHUIX. Crlain-nmpe3eHTauuu Mo3BOJISIOT 3P(PEKTHO U
HaTJISTHO MPEICTaBUTh COJIEpKaHUE, BHIACIUTE U MPOWLIIOCTPUPOBATH COOOIICHHUE.

HNHTepakTHBHAsL JIEKIUS TPECTAaBIsAET OO0 BBICTYIUIGHHWE MpENojaBaTels mepen
ayIUTOPUN CTYIEHTOB C TPUMEHEHHEM CIEAYIOIIUX HWHTEPAKTUBHBIX (OpM OOyUeHUs:
1. ynpaBnsiemast quckyccust wim Oecena; 2. IEMOHCTpalus ClaiiioB WM yueOHbIX (GuibMoB; 3.
MO3TOBOM HITYpM; 4. MOTUBAIIMOHHAS pEYb U JIp.

Pa3pa6oTka nmpoekTa 1o3BoJisieT Y4aCTHHUKAM MBICICHHO BBIUTH 3a MpENeNbl ayAuTOPUH
U COCTaBUTh TMPOCKT CBOUX JCUCTBUH MO OOCYKIaeMOMY BONPOCY YYAaCTHUKH MOTYT
o0paTuThCsl 3a KOHCYJbTAllMeW, JONOJHHUTEIBHOM IJUTepaTypoil B CHENHaIM3HPOBAHHBIC
YapeKIeHUs, ONOIMOTEKH U T.I.

IIpo0seMHOe 00yueHHe - TOMCK OTBETOB Ha BOIIPOCHI 110 TEME.



7. YueOHO-MeToauYeCcKoe o0ecneyeHne cCaMoCTOATeIbHON padoThl

CamocTtosaTenbHas paboTa o0ydyaroluXcsl SBISETCS OJHUM U3 BHUJIOB YYEOHBIX 3aHSTHM.
CamocTtosTenbHas paboTa MPOBOIUTCS C IEIBIO:

— CHUCTeMAaTH3allui U 3aKPEeIJICHHs] MOTYYeHHBIX TEOPETUUYECKUX 3HAHUN U MPaKTHYECKUX
YMEHHH 00YyJaroIuXcs CTYICHTOB;

— yrayOieHus U pacliupeHus TEOPETUYECKUX 3HAHUM;

— (¢opMHpOBaHUS YMEHHH UCMOIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPaBOYHYIO
JIOKYMEHTAIMIO U CHEeHATIBHYIO TUTEPATYPY;

- (GOpMHUPOBAaHHS CAMOCTOSTETFHOCTH MBIIUICHUS, CIHOCOOHOCTE K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO 1 CAMOpPEaIN3alliu;

— pa3BUTHUA UCCIICAOBATCIILCKUX YMCHI/Iﬁ

K Bumam camocTosiTenbHOM pabOThl MPH H3YYEHUU NAHHOW NHCUUIUIMHBI OTHOCHUTCS:
HaIKMCaHMe JI0KJIAJ0B, ICCE, MOJMOTOBKA MPE3EHTALINM, CAMOCTOSATEIbHOE U3YUCHHUE JTUTEPATYPbI
0 TeME€ M COCTaBJIEHWE 110 HEH KOHCIIEKTOB, paboTa CO CHPaBOYHBIMU MaTepHallaMu
(TepMI/IHO.HOI‘I/I‘IeCKI/IMI/I " UHBIMH CJIOBApsIMHU, BHHHKHOHGI[I/I}IMI/I) HT.O.

Tembl 1 HOpMBI BHEAYTUTOPHOU CAMOCTOSITEIHHON pabOTHI, €€ TPYAOEMKOCTh COIEPKATCS
B paznene 5, Tabun. 5.1.

MeTtoauueckre peKOMEeHIalluy 0 JUCIUILIMHE TPUIaraloTcs.

8. OueHouHbIe cpeACTBA /sl TEKYIIEr0 KOHTPOJISA YCIeBAeMOCTH,
pyOexHOM aTTecTAlMU U TPOMEKYTOYHOM aTTeCTALMHU 110 UTOraM OCBOEHHS
AUCHUILIUHBI

PaGouas mnporpamma mnpegycMaTpuBacT NPOBEIEHUE JIEKIMOHHBIX M J1IaOOpaTOPHBIX
3aHATUH, a TakXke CIeyIoue BUABI padoT: CaMOCTOSTENbHYIO pPAa0OTy CTYACHTOB IIO
IOJArOTOBKE YCTHBIX COOOLICHMH, HANMCAaHUIO JOKJIAJO0B, IOArOTOBKY NpE3€HTalUd u
00CyX/IeHUH 110 TeMaM TUCIHILINHEI - pabOTy B aKTUBHON M HHTEPAKTUBHOU (opMmax.

PaGouast mporpamMma npejnosiaraeT TeKYIIHK | MPOMEKYTOYHBIM KOHTPOJIh 3HAHUH.

Texywuii KOHMPOL — 3TO HENPEPBIBHO OCYILECTBISAEMbI MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHUM W (OPMHMPOBAHUS YMEHMH M HABBIKOB B TEUEHHE CEMeCTpa WM Y4eOHOro roja.
Texymmii KOHTPOJIb 3HAHHM, YMEHUI U HABBIKOB CTYACHTOB OCYIIECTBIISIETCSA B XOZA€ YU4EOHBIX
(ayIUTOpHBIX) 3aHATHM, MPOBOAUMBIX MO pacnucaHuio. PopmMamMM TEKyILEro KOHTPOJISA
BBICTYIAIOT ONPOCHl Ha 3aHATUAX C IIETbI0 MPOBEPKU HATU4YMs 3HAHUMA, HEOOXOIUMBIX IS
YCBOEHHSI HOBOI'O MaTepHalla WIH JUIsl BBIICHEHUS CTEIIEHN YCBOEHUS U3JI0KEHHOI0 MaTepHaa.

Pybesrcnviti konmpons OCyIIECTBISIETCS MO OKOHYAHMM HM3YYEHHUs MaTepualia MOIYJs B
3apaHee YCTAHOBJIIEHHOE BpeMs. PyOexHbIi KOHTpOJb NPOBOAMUTCS C LENbIO ONpEAETICHUs
KayecTBa YCBOGHHMsI Marepuaja y4eOHOro MOAayJs B IeJloM. B TedeHue cemecTpa Takue
KOHTPOJIbHBIE MEPOIIPUATHUS IPOBOAATCA IO IpauKy.

KonTposbHble 3a1aHus (1eMOBepCUM) JJIA OLEHKHM 3HAHUI, YMEHUiIl, HABLIKOB H
(WIM) onbITAa EATEJbHOCTH, XapaAKTEePU3YKIIHUX ITanbl ()OPMUPOBAHUS KOMIIETEHUHMH B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHON MPOrpaMMBbl

IIpuMmepHast TemaTHKa pedepaToB

1. Brnusaue aHTpomoreHHbIX (PaKTOpOB Ha KAueCTBEHHBIH COCTAaB JIEKAPCTBEHHBIX
pacTeHun.
2. MeToapl KauecTBEHHOTO M KOJIMYECTBEHHOIO aHajin3a, OMOJIOTMYECKH AaKTHUBHBIX
BCIICCTB B JICKAPCTBCHHOM PACTUTCIILHOM CBIPLC.
3. MeTopl KOIMYECTBEHHOTO aHalln3a OMOJIOTMYeCKH aKTUBHBIX BEIIECTB B PACTUTEIHHOM
CBIpbE.



4. [Momucaxapunel.  Crpoenue.  Krnaccudukamus.  Meroapl  Ka4yeCTBEHHOTO U
KOJIMYECTBEHHOTO aHanu3a. L{emronosa. I'emunemtonosa.

5. Kpaxman, ciusu, kamenu. [lekTHOBBIE BelllecTBa

6. [TnaneTapHas ponb GOTOCUHTE3A.

7. ®DuU3HOIOTUs PACTUTEIBHON KIIETKU.

8. DU3N0IOTNYECKas CyITHOCTb U 3HAYCHUE JbIXaHUs B )KU3HU PACTCHHUS.

9. CBeToBbIC U TEMHOBBIE peaKLIUU (POTOCHHTE3A.

10. Pe3ynbTaThl pocTa pacTeHUN.

11. [IpakTnyeckoe HCIONB30BAaHME PErYJISTOPOB POCTAa B JIECHOM XO34MCTBE U 3€IEHOM
CTPOUTEIIBCTBE.

12. BiistHue BHEIHUX YCIOBUH HA POCT PACTCHUM.

13. DU3NOIOTHYECKUE OCHOBBI ONBIICHMS, IBETEHUS, OIJIOJOTBOPEHUS U IIJIOJOHOLICHHUS

Ilpumepnaa memamuka npesenmavyuii

1.JIuct kak onTuyeckas cuctema

2.ITurmeHTH! GOTOCUHTE3A

3.CseroBas (aza ¢poTocuHTE3a

4.TemnoBas ¢a3za GoTocuHTE3a

5.MuHepanbHOE MUTAaHUE PACTEHUI

6. XUMHUYECKUI COCTaB PaCTUTEIILHON KIETKH

7.Ctpoenue u QyHKIIMH OPTaHOUIOB PACTUTEIBHON KIETKH *.
8.Xnopormnactsl Ctpoenue Oynkiun

9.®u3N0I0TUs PACTUTEIILHON KIETKHU

Bonpocel k 1 py0exHoii KOHTPOJILHOM padoTe

l. OOmwexT ¥ npenMeT GU3NOIOTUH pacTeHuil. 3a1aun GU3NOIOTHH PacTEHHUH

2. Hcropuueckuit ouepk pa3BUTHS HU3UOIOTUHA PACTEHUH.

3. MecTto GpU3H0I0TUN PACTCHUN Cpean APYTrUX HaYK.

4. MeTtopl, UCTIONIb3yeMble B (PU3UOIOTHN PACTCHHI

5. CrpoeHue KIETOYHOM CTEHKM pacTeHMi. BemecTBa, BXOAsIIHME B COCTaB KJIETOYHOMN
CTCHKH

6. CpoiicTBa U QYHKIMHU KIETOYHON CTEHKH.

7. [Tnazmonecmel. Ctpoenue n GyHkmuu. CuMIIiacT. ATomiacT.

8. Oyukuuy anmnapara I'oabaKu.

9. Bakyonu, mpoBakyosu, TOHOIIACT.

10.  Anpo. Crpoenue sapa. Hykneomnnazma.

1. [{uTo3076. Posib MukpoTpyOoUek u MukpoduiaMeHToB. Pob muTockera.

12. Posb OIIC u pubocoM B KU3HEACSITEIBHOCTH PACTUTEIBHON KIETKH.

13. Mutoxonapuu. CTpoeHre u GyHKIIMH MUTOXOHAPHUH.

14. [Mnactunel. Xnopomnactel. Tunakouael. CtpoMbl. I'paHanbHble M arpaHalbHbIE
XJIOPOIUTACTHI.

15. XpOMOIUIACTHI U JIEUKOIUIACTHI.

16. CBolicTBa )XKMBOU KIIETKU

17. XuMudeckue KOMIIOHEHTHI KJIETOYHOW MemOpanbl. Jlumuasl,  ¢ochomunuisl,
TJIMKOJIMIU/IBI, OEIIKH.

18. XUMHUECKHE KOMIIOHEHTHI KJIETOYHOH MeMOpanbl. benku, crpoeHne. AMHHOKHCIOTHI.
OyHKIIUM MEMOpaHHBIX OETKOB.

19. Opranuzanus KJIeTo9HOi MeMOpaHBbI

20. 3HayeHue roMeocTasa Jjisl KJIIETOK paCTEeHUM.

21. [MubonmTo3. OTIMYKE MHHOIUTO3a OT (arouTo3a..



22. [Inactunel. Ctpoenue xyoporuiactoB. I'paHanbHble W arpaHajbHBIE XJIOPOILIACTHI.
XUMHUYECKU COCTaB XJIOPOIIACTOB.

23.  IlepoKcHCOMBI, COCTaB M CTpoeHHe. MUTOXOHIPUU U UX CTPOEHHE, PYHKIINH.

24. [Tepenocurku 251eKTPOHOB. DEPPEIOKCHH U KEITE30COIePIKAIINE OSITKH.

25. [IUTOXPOMBI KaK IEPEHOCYUKHU IIEKTPOHOB

26. VYyacTue nepeHOCYUKOB JIEKTPOHOB B JIEKTPOTpaHCTIOPTHOH 1ienu ¢oTocuaTe3a (D TL).
27. UYro Ttakoe ¢orocucrema? M3 wuero cocroutr Qorocuctema 1? I'me Haxomurcs
dboTocucrema

28.  UYro Takoe ¢porocucrema? I'ne Haxoaurcs Gporocucrema I1?

29. Kak nmpoucxoauT HEUUKINYECKUH TPAHCIIOPT JIEKTPOHOB?

30.  UYro Takoe ¢otocuHTeTnueckoe (docdomuposanue?  Kakoepochonupuponanue
Ha3pIBaroT HMuKiIndeckuM? Henmknmueckum? [1ceBaonukimmueckum?

31. Kak mnpoucxomuT UIUMKIMYECKHM TpaHCHOpPT 31eKTpoHOB? CyMMapHOE ypaBHEHHUE
MUKJIAYECKOroGpocHoIupUPOBAHHUS.

32. Kax npoucxoaur nceBaouuKINYECKUN TPAHCIOPT 3JIEKTPOHOB?

33. JlaliTe xapakTepuUCTHUKY cBeToBOW (ha3bl (porocmHTe3a. B kakoi yacTu Xjoporuracta
IPOMCXOIUT cBeToBas (haza?

34. Kaxkue ycrnoBust HEOOXO0IMMBI 1T TPAHCIIOPTA JIEKTPOHOB?

35. B uem cytp TemHOBO# (ha3zbl (orocuHTeza? Kakue mporecchl MPOUCXOAAT BO BpEMs

TeMHOBOH (ha3wl poTocuHTEe3a?

Bonpocel ko 2 py0e:kHOM KOHTPOJILHOM padoTe

—

. Kak mpoucxonur BoccranoBinenue CO2 B nukiie Kanspuna?

2. Hukn Kaneeuaa. Ha kakue 3Tansl aemdaT nukia KaaspuHa?

3. .Kakoe BelecTBO SBIAETCS MNEPBUYHBIM NpoaykToM B Hukie KambBuna? Ilouemy 1ukin
KanbBuna HazsiBatoT C3-1miukiom?

4. Oco0EHHOCTH aHATOMHUYECKOTO CTPOSHHUS JTUCTOBOM TIacTUHKU y C4 pacTeHUH.

5. Ocob6ennoctu mukia Xerya-Cioka.

6. Ponb oOxiTaiku mpoBOASAIIETO MyYKa Y KYKYPY3bl, CAXapHOTO TPOCTHHUKA, COPTo?

7. Ocobennoctu C4- nukia GOTOCHHTE3A.

8. OcobeHHOCTH KOOTIepaTUBHOTO (DOTOCHHTE3A.

9. Yewm otnuuarorcst C4 pactenus ot C3 pacTeHUH.

10. Kucnotueiii metrabonu3M TOJNCTAHKOBBIX. OcoOeHHOCTH (DOTOCHMHTE3a y pacTeHUU
CYKKYJIEHTOB?

11. OcoOeHHOCTH aHATOMUYECKOTO CTpoeHHs OoapmHCTBa CAM — pacTeHuii?

12. OCO0EHHOCTH TIMKOJIATHOTO LUKJIa (POTOCHHTE3A.

13. HazoBuTe opraHonabl KJI€TKH, B KOTOPBIX TPOUCXOAAT pEaKMy TJIUKOIATHOTO 1IUKIIA.

14. Boccranosiienue azora.

15. JatiTe o0O1Iyr0 XapaKTEpUCTHKY (POTOCHHTE3A.

16.  [aiite ompeneneHue CAeAyIONINM MOHATUSIM: HHTEHCUBHOCTh (JOTOCHHTE32, KBAHTOBBIN
pacxon GpoTocHHTE3a, ACCUMIUIALIMOHHOE YHCIIO.

17.  Bnusnue cBera Ha (POTOCHHTES.

18. Bnusiaue yriiekucioro raza Ha OTOCHHTE3.

19.  BuusHue kucmopoja Ha OTOCHHTES.

20. Bnusare MuHEepanbHOTO MUTAHUS HA POTOCHHTE3.

21. 3aBUCHUMOCTh MHTCHCUBHOCTH (JOTOCHHTE3a OT KOJUYECTBA BOIBI.

22. JueBHOM X011 (hOoTOCHMHTE3A

23. 3aBUCUMOCTH (POTOCHHTE3a OT FTEHETUYECKUX OCOOCHHOCTEN M BO3pacTa pacTeHUN

24. ®dotocuHTe3 W ypokaid. Uem oTaMYaeTcs ypokaidh OHMOJIOTMYECKHH OT ypoxas
XO034UCTBEHHOTO?

25. Yrto Takoe yrcTas IpOyKTUBHOCTh (hoToCHHTE3a?



26.  [laiiTe onpeneseHne IbIXaHUIO.

27. Hatite onpenenenue apixanuto. UTo Takoe nbixarenbHbIi cyocTpar? Kak 3ammceiBaeTcs
CyMMapHO€ ypaBHEHHUE JbIXaHUS?

28. JaliTe ompeneneHue apIxaHuio. UTO Takoe IpIxaTeiabHBIN cyOcTpar? Kakue BemectBa
MOTYT CIYXUTh JBIXaTeIbHBIM CyOCTpaTom?

29. Hamumure cymMmapHble ypaBHEHHUs JbIXxaHus W (QorocuHTe3a. JlaiiTe ompeneneHue
JTBIXaHUIO U POTOCHHTE3Y.

30. Urto takoe riukonu3? Kakoe 3HaueHne uMmeet ramkoian3? ['ae npoucxoauT rimkoaus?

31. ®U3NOJIOTUYECKUI CMBICH INIMKOIU3A. I 1€ MPOMCXOANUT TIIMKOIH3?

32. Kak npoucxomut rimukonn3? Kakue BemiecTBa SBISIOTCA KOHEYHBIMH MPOIYKTaAMU
riukonn3a? Kakue koepMeHTHI SBISIOTCS KOHEUHBIMU TPOIYKTaMHU TIIMKOIN3a?

33. Kakoe 3nauenune mmeer raumkonus? B dem ¢usmomorndeckuii cMbici riaukonuza? Uto
TaKoe IIIIOKOHEOreHe3?

34. UTO0 NpOUCXOIUT B KIETKE C MUPYyBaTOM?

Kputepuu orieHMBaHus MpeACTaBICHBI B Ta0uIe 8. 1.
IIprMepsbI TeCTOBBIX 32JJaHUI MO TUCHHUILIAHE:

[TenrTuHas cBsI3b 00pa3yeTcs MPU B3aUMOACHCTBUN TPYIIIL:
OH u COOH,;

NH2 u OH;

COOH u NH2;

bnaronapss xkakomy mojauMepy KJIETOYHAs CTE€HKA M IMOKPOBbI TKAHEW MOBEPXHOCTU CTEHOK
KJIETOK HETIPOHHITAEMBI JIJIS1 BOJIBI U Ta30B

CybGepun

Kyrtun

JIurauH

I'emurienironosa

Ha xakue Kj1acchl A€IAT XMMUYECKAE KOMIIOHEHTHI KJIIETOYHOM CTEHKH
OcHOBHBIE, ATKPYCTUPYIOLINE, UHKPYCTUPYIOLIUE U SKCKPYCTUPYIOLIHIE
OcHOBHBIE, ATKPYCTUPYIOUINE U HHKPYCTUPYIOLIHE

HNuxpycTupyronue u aTkpyCTUPYIOLIUE

CpenvHHBIE TUIACTUHKY U TUIA3MOIECCMBbI

Yem nmpoHM3aHa 3aMbIKAOIIAs TUNIEHKA MEXTY TTIOPAMHU JIBYX COCETHUX KIIETOK
CpenuHHBIMU TIJIaCTUHKAMHU

ITmasmonecmamu

Llennono3HpIMI HUTSAMU

JIuranHaOM

Kakoe BemiecTBo XxapakTepH3yeT 0/IepeBEHEHNE CTEHOK PACTUTENbHBIX KJIETOK
IlexTun

TerparuapakanHaOUHOI

JIuraux

I'nuuepun ¢gesi0HOBO KHCTIOTHI

N3 gero cocTosT MUKPOGUOPHILIBI IEIITIOI03bI
W3 8-10 munenn
N3 100-150 munenn



W3 2-x neneii reMALIEIUTIOI03bI
N3 nrodunbHBIX KOJIJIOUIOB

N3 yero cocTouT npoToriacT

N3 anpa, uuroriasmMel U KJIIETOYHOM CTEHKHU

N3 sigpa, muToniasmMel, KIETOYHOW CTEHKH U MJIa3MOJIECM
U3 sanpa u ruanonnazmsl

N3 simpa M nuToIiazmMel

[{utockener GopMHUPYIOT

KanbiueBbie BKIIOYEHHS KIIETOUHON CTEHKH

MukpoTpy00uKkHu, MUKPOPHUIAMEHTH U MUKPO(DUOPUIIIBI TIEIUTFOIO3BI
MuxkpoTpy00ouKr MMHKPO(DUIaAMEHTHI

MukpoTpyO00oUKH 1 MaKpO(PUOPHUILIBI

CTpyKTYypHBIH O€JIOK KJIECTOYHON CTCHKU:
DKCTEHCUH

NuxpycTun

DKCIPECCUH

[Iponamuu

Kakue BemiecTBa KJIETOYHOW CTEHKHM PACTEHUW CIIOCOOHBI CBS3BIBATH BPEIHBIC BEIIECTBA B
KUIIICUHUKE YCIOBCKA

Cy06epunbl

IIexTuHBI

KETOIyTapar U €ro MPOU3BOIHBIE

Cummnact 310. ..

TkaHb, XapaKTEpU3YIOLIAsCS IPKO BBIPAKEHHBIMH IPAHULIAMU MEXY KIETKaMH

Tun nmactug

COBOKYITHOCTh TMPOTOIIACTOB PACTUTEIBHBIX KIETOK, CBA3aHHBIX MEXAYy COOOH Iu1a3Mo-
JECMaMHU

Tum TkaHeu ¢ HEMOJIHBIM pa3rpaHUYCHUEM KIIETOK

MecToM CHHTE3a LEIII0I03E] ABIIETCS

bmmxkaitmas nucrepra S11C Mo OTHOMIEHUIO K MJIa3MOIECME
Kierounas crenka

Pub6ocomanpuasg DIIC

Arnonancrt

Kaxkoe BemiecTBo 1 B Kakoil KoH(popMaiuu o0pa3zyetr MUKPOTpyOouku?
Cy0OepuH B BUJIE TIOJIMMEPHOH 1IN

TyOynuH B popme TBOMHOM criupaiu

TyOynua B hopMe OquHAPHOU CITUPATH

TyOynuH B BUE - CKIaI4aTOCTH

CormacHo 2-My 3aKOHY TEpPMOJAMHAMHUKH, pACTUTENbHas KJIETKA, KaK OTKpbITasg CHUCTEMA,
CTPEMUTCH K:

YBEIUYEHUIO YHTAIBIIUA

YMEHBIIEHHUIO SHTAJIBITUU

K yBenuuenuto snepruu ['nb6ca n ymenbienuto snepruu ['eimMronbua

K ycroiiunBomMy HEPaBHOBECHOMY COCTOSTHUIO



Kaxkune 6enkn 06ecreunBaroT BA3KOCTh IIMTO30JIs1 M €T0 MEPEXO0/Ibl U3 3015 B TeJIb K 00PaTHO

JIurauH

AKXTHH 1 MHO3HUH

AXTHH, MMO3HH U THUCTOH
TyOynuna

OCHOBHBIM BEIIECTBOM, O0OPa3yIOMIUM KYTHKYIY, SBIISETCS:
Kyrun

Cyb6epun

[TexTun

Bce BapuaHThI BEpHBI

[Ina3zmomnm3 310

HpOL[GCC HepeBapI/IBaHI/I}I IIUTAaTCIIbHBIX BCUICCTB B IUTOIIJIa3ME
[Ipouecc oTaeneHrs NpoTOIIacTa OT KJIETOYHON CTEHKHU
[Ipouecc oOpa3oBaHMs MIA3MOIEMMBI

[Ipouecc pa3pyiieHus KIETOYHON CTEHKU

DYHKIMU KIETOYHOU CTEHKH

3amuTHas, MEXaHU4ecKas., TOMEoCTaTuuecKas , TpPaHCIIOPTHAsl, 3aracarolas
CunreTndyecKkas

PenponykruBHas

[uTokmHeTHYECKAS

ITmacTuae 3T0

JIBymeMOpaHHbIE KOMIUIEKCHI, COJepKAIUe IPaHbl U THIAKOU b
JIBymeMOpaHHbIE OPraHOUbI, CIIOCOOHBIE K CHHTE3Y YIJIEBOJOB
Opranoupl, umeromue coocrsennyio JJHK

Bce yrBepxkaeHust BEpHbI

Yro Takoe TOHOIIACT

Oco0blit OpraHou pacTUTENbHBINA KIETKH, CUHTe3upytomuit ATD
CrpykTypHO-GyHKIMOHATIbHAS €MHNLIA TIACTH]

CB0060IHOE MTPOCTPAHCTBO BCEX KIETOK

MemOpaHa, orpaHMUYMBarOIas KJIETOUYHYIO BaKyOJIb

B kakoii ctaguu MmuTo3a o0paszyercst KJIIeTOYHas CTEHKA
Tenodaza

[IpecunTeTnYeCKUii TIepruoa UHTEpda3wl

B nponecce nutoknHesa

B meradaze

ConeprkaHue 30761 B CyXOM BEIIECTBE pACTCHU 3aBUCHT:
CocraBa 1no4Bbl

Coneprxkanus B HEMl coJieit

Kimmarndeckux ycnoBuit

Bce otBeThI BepHBI

BeretanmmoHHEIN METO 3TO:
CHOC06 BBIpaH_II/IBaHI/IH paCTeHI/Iﬁ B I/ICKyCCTBeHHI:IX yC.HOBI/IHX B CTCKJISIHHBIX
METaJUTMYECKUX COCY/Iax, 3alOTHEHHBIX BOJOH, TECKOM I TTOYBOM

nim



BrlpamuBanue NpOpPOCTKOB MM B3pOCIBIX pPAacTeHMH Ha MUTATeIbHOM cpene 6e3

MHUKPOOPTaHU3MOB

Mertoa BbIpaliMBaHus pacTeHUH 0€3 MOYBBI HA HCKYCCTBEHHBIX MUTATEIBHBIX PACTBOPaX

Merton BbIpamyMBaHusl pacTeHUH Oe€3 MOYBBI, IPU KOTOPOM KOPHU HaXOJSATCS BO BIIAXKHOM
BO3J1yX€ U OIIPBICKUBAIOTCS KAILJSIMU ITUTATEIILHOTO PACTBOpa

Meroz cTepUIIbHON KYJIBTYpPBI OTO:

Merton BblpaliuBaHus pacTeHuil 0e3 MOYBbl HA HCKYCCTBEHHBIX NMUTATEIbHBIX PACTBOpPAX

BripamuBanue npopocTKOB pacTeHUI B HCKYCCTBEHHBIX YCIOBHUSX Ha MUTATENbHOU cpene 6e3
MHUKPOOPTaHU3MOB

Metoa BbIpalMBaHus pacTeHU Oe3 MOYBBL, MPU KOTOPOM KOPHH HAaXOISATCS BO BIAXKHOM
BO3/yX€ U ONPBICKUBAIOTCS KaIUIAMH [TUTATEIIBHOTO PacTBOPA

Crioco6 BbIpalMBaHMS pACTEHUH B MCKYCCTBEHHBIX YCJIOBUSX B CTCKISHHBIX WX
METATIMYECKUX COCYAAX, 3aII0JHEHHBIX IIECKOM WM IT0YBOU

Metoa ruApONOHUKH 3TO:

Metoa BbIpalMBaHus pacTeHU Oe3 MOYBBL, MPU KOTOPOM KOPHH HAaXOISATCS BO BIAXKHOM
BO3/yX€ U NIEPUOJNYECKH ONPBICKMBAKOTCS MEJIKMMH KAaIUIIMU ITUTATEILHOTO Pac-TBOPa

Mertoa BbIpaliMBaHus pacTeHUH 0e3 MOYBBI HAa HCKYCCTBEHHBIX MUTATEIBHBIX PACTBOPAX

Crioco®6 BbIpalIMBaHMsS pAcTEHUH B MCKYCCTBEHHBIX YCJIOBUSAX B CTEKISHHBIX WX
METaJUIMYECKUX COCYJax, 3allOJIHCHHBIX BOJOM, IECKOM WM N0YBOM.MeTon BbIpaluBaHus
IPOPOCTKOB WJIM B3POCIIbIX PACTEHUI Ha MUTATEIbHOM cpesie 6€3 MUKPOOPraHU3MOB

KynbpTypa n301upoBaHHBIX TKAHEN WJIM OPTaHOB 3TO:

Crioco® BbIpalllMBaHUs PACTEHUH B HMCKYCCTBEHHBIX YCIOBUSIX B CTEKISHHBIX WM METal-
JIMYECKUX COCYZaX, 3alIOJHEHHBIX BOJION WIH IIECKOM

Meton BbIpalMBaHUs HA MUTATEIBHOW CPElle B CTEPUIIBHBIX YCIOBUSAX M30JIMPOBAaHHBIX KIIETOK
TKaHE! WIKM OTAENbHBIX OPraHOB PACTEHUU

Merton BelpaliuBaHus pacTeHuil 0e3 MOYBbl HA HCKYCCTBEHHBIX NMUTATEIbHBIX PACTBOpPAX

MeTton BbIpaliMBaHMsI PacTEHHMM, NP KOTOPOM KOPHM HAXOJATCS BO BJIAXKHOM BO3AYyXE U
NEPUOANYECKH ONPBICKUBAIOTCSA KAIIIMU IIUTATEIBHOTO pacTBOpa

B pacturenbHOM opraHu3Me MUKPO3JIEMEHTHI BBIIOIHSIOT CIEAYIOUINEe PYHKIINU:
CyOcTpaTHy10, peryiIsaTOpHYIO

3anIuTHYIO

TpaHcnopTHYO

CHUHTETUYECKYIO

Kierounoe cTpoeHne BriepBbie HAOIIOaT Y PACTCHUI:
P.I'yk;

H.I'pro;

P.bpoys;

S Ilypkunse.

Krnerounas Teopust chopmynupoBaHa:
M.IIneigenom u T.I1IBaHHOM;
T.IlIBarHOM;

M.IIneiaeHoM;

P.BupxoBbim.

Snpo B paCTUTENBbHON KJIETKE OMKCAT:
P.bpoys;
S Ilypkunse;



H.I'pro;
P.I'yk.

[Tna3monu3 HabM01aeTCs MPU MOTPYKEHUH KIIETKU:
B runoronnyeckuit pacTBop;

B runepronnyeckuii pacTBop;

B Bony;

B n3oronnueckuii pactBop.

[ToaBMKHOCTH MPOTOTIIA3MbI 00YCITOBICHA H3MEHUYNBOCTHIO CBOMCTB:
JInnunos;

benkos;

®docharunos;

JlunonioB u pocharumos.

Oprasbl pacTeHHS YBEIIMUMUBAIOTCS B pa3Mepax Osaromapsi:
VBennueHuo 4ncia KIETOK;

VYBeIMYEHUIO Yncia KJIETOK U UX POCTY;

YBEIMYEHUIO YUCIIa KIETOK U 00pa30BaHUIO MEKKICTHUKOB.
YMEHbBIICHUIO YUCia KIETOK

PacturenbHbie KIIETKH COEAMHEHBI MKy COOOM:

MeXKIIETHUKAMU,

Oco0BIM MEKKJIETOYHBIM BEIIECTBOM, HAXOASAIIMMCS MEXITY 000710UYKaMHU COCETHUXKIIC-TOK;
BripocTamu nuToria3me;

MEKKIIETOYHBIM BEIECTBOM M MEKKJICTHUKAMHU.

KiterouHoe cTpoeHre OpraHu3MoB CBUIETEIBCTBYET O:
CxopncTBe KUBOW U HEXXKMBON MaTEpUU;

[IpuHIMIIIAaTBEHOM OTJIMYUU PACTEHHUM OT KUBOTHBIX;
EnnHCTBE OpraHM4ecKkoro Mupa;

HexoTopoM OTIMYMUNIPOKAPUOTHOM KJIETKH OT 3YKapUOTHOM.

PacTutennHas KIeTKa OTIIMYAETCS OT KUBOTHOM HAJIUYHEM:
Pubocom u anmapata I'onbmxu;

Muroxounapuii u OP;

Snpa, itactun u chepocom;

[Inactun, Bakyosieil ¢ KJIETOYHBIM COKOM M KJIETOYHOM CTEHKH.

K omHOMEeMOpaHHBIM OpraHOMAaM KJIETKUA OTHOCSTCS:
Knerounsrii uentp, komriekce ['onbmxu;
DHAO0MIa3MaTHYECKas CETh, MUTOXOHIPHUU;

OIIC, mu30coMEBI, KOMILICKC [ 0Ib1KH;

[Tnactuapl, koMrieke ['oybKH, prOOCOMBI.

JIBymMeMOpaHHOE CTPOEHHE UMEIOT:

MuToX0HApUH, IIIACTUIBL, SAPO;

JIuzocomsbl, puOOCOMBI, MUTOXOHIPUH;

OP (3np01m1a3MaTHUECKUN PETUKYIYM), KoMIUIeke ["omnbaxu;
Kierounslii ieHTp, pruOOCOMBEI.

B otnnuune ot apyrux xKuaKOCTEH MPOTOIIa3Ma UMEET:



BBICOKYIO BA3KOCTB;
Huskyro BA3KOCTb;
CpenHioro BA3KOCTb;
CTpyKTypHYIO BSI3KOCTb.

Kierounsie MeMOpaHbI TOCTPOCHBI U3:
benkos u yrneBonos;

+JIunuaoB 1 OENKOB;

HyxkenHOBBIX KUCIOT U JIUIH/IOB;
YrneBonos.

Kakue opranonibl pacCTUTEILHOM KJIETKU OTHOCSATCS K TIOJTyaBTOHOMHBIM:
MuUTOXOHIpUH, XJTOPOIJIACTHIL, SAPO;

Snpo, pubocomsl, anmapat [ 'onbmku;

OP, MUKpOTPYOOUKH, MUTOXOHIPUH;

[Tepokcucomsl, c(hepOCOMBI.

@yHKIMYU annapara ['oiabKu COCTOST B:

XUMUYECKON MOAH(PUKAIINN BEIIECTB KICTKHU;

YnakoBKe BEIIECTB B My3bIPbKH U BBIBEJICHUE UX B BUJIE CEKPETOB;

BriBeneHNM CHHTE3UPOBAHHBIX BEIIECTB BO BHEIIHIOI CpeAy, YYacCTHUE B CHHTE3€ KJIE-TOYHOU
CTCHKH

Cunrese OCIKOB.

B kakux 13 Ha3BaHHBIX OPTaHOMIOB PACTUTENBHOMN KIETKM HaKaIluIMBaeTCs Kpaxmai?
B xmopomnacrax u siape;

B xnoponnacrax u aeikoniacrax;

Bakyouax 1 MUTOXOHIPUSAX;

B cdepocomax.

W3 gero hopmupyroTcs miacTuabi?
W3 sTHomnacTos;

[Ipornacrun;
AMMIOIIIACTOB;
[Iporennomiacros.
banabHasi cTpyKTypa OLleHKH
Makc. Koi-Bo
dopma KOHTPOJIS
6ayu10B

Texymas oneHka cTy/ieHTa B TeueHue 1-8 Hegesm, B TOM yucie: 20
- YCTHBIN OTBET/BBINOJHEHUE Ja00OPATOPHON PabOTHI 16
- KOHTpOJIbHas paboTa 4
1-s1 py0Oe:xxnasi arrecTanus (KOMIbIOTEPHOE TECTHPOBAHHE) 15
Texymas onenka cryaesTa B Tedenue 10-16 Hegem, B TOM yucie: 20
- YCTHBIN OTBET/BBINIOJHEHUE Ja00OPATOPHON PabOTHI 16
- pedepat/ npe3eHTanus 4
2-s1 pyOeskHasi aTTecTanusi (KOMIBIOTEPHOE TeCTHPOBAaHHE) 15

Hroro 70




Meroauka ¢popMupoOBaHNS Pe3yJabTHPYIOLIEH OLEHKHU

B xozie Tekymiero KoHTporst CTyieHThl MOryT Habpars 0-70 6auios:

1 —51 pyOe;KHAS ATTECTALMS - MAKCHUMAJIbHO 35 0a/1J10B; U3 HUX:

Ot 0 mo 15 GamnoB (pyOekHast aTTecTanus) — TECTUPOBAHHWE B IIEHTPE TECTHUPOBAHHS
cory;

Or 0 no 20 GamioB (Tekymias OIIEHKA) — aKTHUBHAs paboTa 3a JaHHBIA TIEpUOa Ha
NPaKTHYECKUX/Ta00paTOPHBIX 3aHATUAX

2-51 pyOe:xkHAas aTTEeCTAIMA — MAKCUMAJIbHO 35 0a/1J10B; U3 HUX:

Ot 0 1o 15 GamnoB (pyOexHas aTTecTalus) — TECTUPOBAHUE B IIEHTPE TECTUPOBAHUS
Ccory;

Or 0 no 20 GamioB (TeKymias OLIEHKAa) — aKTHBHAas paboTa 3a NaHHBIA Mepuox Ha
MPAKTHIECKHUX/ JTA0OPATOPHBIX 3aHATHIX

IIpomeKyTOUHBIN KOHTPOJIb:

3a yCTHBIA OTBET Ha dK3aMeHe/3auere ctyAeHT noydaet 0-30 6amno. PesynsTupyromas
OLIEHKa CKJIabIBaeTcs 1Mo cooTBeTcTBytomel bPC dhopmyne:

(T1+T2) + (P1+P2+3/3)
rae Ti + Tz - konudecTBO 0aIOB 3a TEKYIIYIO pa0OTy CTYACHTOB B CEMECTPE
Py + P> - xonnuecTBO 6aNIOB 32 2 KOMIIBIOTEPHBIX TECTUPOBAHUMN CTYACHTOB B CEMECTpE
3/3 - xonuuecTBO 6aI0B, HAOPAHHBIX Ha SK3aMeHe/3aueTe

[Tepecder moay4eHHOW UTOTOBOM CYMMBI OQJIJIOB IO MPEAMETY B OIICHKY MPOU3BOIUTCS
1O TIKAJIe:

e «OTINYHOY - 86-100 GayIoB;

e «xoporioy - 71-85 6anos;

® «yHOBJIETBOPUTEILHO» - 50-70 6aios;

e 3ager» - 50-100 Ganos.

Y4eOHBIM MJIAHOM IO TaHHOW TUCIUILIMHE IPETyCMOTPEH 3a4eT.

Bomnpoce! 111 NOATOTOBKM K 3a4€Ty/IK3aMeHy:

1.00beKT u npeaMeT pU3H0NIOTUN pacTeHUi. 3a1aun (PU3HOIOTUU PACTEHUI

2.VcTopuyeckuii o4epK pa3BUTHs PU3UOJIOTUH PACTCHHIA.

3.Mecto (pu3H0NIOrUN pacTeHU Cpean APYrux HayK.

4.MeToIbl, UCTIONB3YeMbIE B (DU3UOJIOTHH PACTEHUN

5.CTpoeHue KJIETOYHON CTeHKHM pacTeHuild. BelecTBa, BXOIslIuME B COCTaB KJIETOYHOM
crenku. CBOMCTBA U (DYHKIIMH KJICTOYHON CTCHKH.

6.ITnasmonecmsbl. Ctpoenne u GpyHkiuu. CuMIUIacT. AMorJiacT.

7.®@yuxkumu anmapara ['onbmku.

8.IIpouneccel, mpoucxoxsue B II1C.

9.BakyoJiu, MpoBaKyoJid, TOHOILJIAC

10.Aapo. Ctpoenue snpa. Hykneomnnasma.

11.10uto30m6. Postb MUKpOTpyOOUEK U MUKpOhUIaMEHTOB. PoJIb IUTOCKIIETA.

12.Poas OIIC u pubocoM B KHU3HEEATEILHOCTH PACTUTEIBHON KIETKH.

13.Muroxonnpuu. CTpoeHne u PyHKITUH MATOXOHIPHA.

14.ITnactunsl. Xnopomnactel. Tunakouzabl. CTpoMbl. I'paHaiibHblE W arpaHajibHbIE
XJIOPOILIA-CTHI.

15.XpomoruiacTel v IEHKOILIACTHI.

16.CBoiicTBa KUBOU KIETKH

17.XuMu4eckrue KOMITOHEHTBI KJIETOYHOH MeMmOpanbl. Jlunuabl, ¢ochomumnuisl,
TIUKOIUIINABI, OCIIKH.



18.XuMudeckre KOMIIOHEHTHI KIIETOYHON MeMOpaHbl. benku, ctpoeHne. AMUHOKHCIIOTHI.
DOyHKIIUM MEMOpPaHHBIX OETKOB.

19.CtpyKTypBhl OETKOBOI MOJIEKYIIBI.

20.Opranuzanus KJICTOYHON MEMOpPaHbI

21.3nayeHue romeocTasa Jjisl KJIETOK PacTeHHi.

22 ITuronuTto3. OTandre MUHOIKUTO3a OT (arommuTo3a.

23.Ponb BoAbI B )KU3HM pacTeHuid. ['omeocTtaTnueckas Boja.

24.BonHbIit 0OMEH pacTEeHUM.

25.I'yrrauus. Tpancniuparus.

26.Yto Takoe BOIHBIN neuruT?

27 ViMmMoOuIM30BaHHAs BOJA U TU/pAaTAllMOHHAS BOJA.

28.ConepxaHue BOJIbl B OpraHax pacTeHUM

29 Knerka Kak  OCMOTHYeCKas cHcTeMa. M30TOHMYCCKHM, TI'MIOTOHHYCCKUI,
TUIIEPTOHUYECKHUU.

30.B kakoM COCTOSIHMM HaXOJUTCS BOJa B BAaKyOJIH, B KJI€TOYHOM CTEHKE, B IUTOIIa3Me?

31.MexaHu3Mbl OCTYIJICHUS BOJIbI B KJIIETKH PACTEHHI

32.AxBanopunsl. DyHKIIMN aKBONIOPUHOB. Jlokann3anus B KJIETKaX.

33.Kakoe 3HaueHue UII DKOJOTMYECKHX MCCIEOOBAHUM HMMEET 3HAHUE BEJINYUHEI
OCMOTHYE-CKOI0 MOTEeHIInana’?

34 KopeHb Kak TJIaBHBIA OpraH MOCTYIUIeHHs] BObl. OCOOCHHOCTH CTPOCHMSI KOPHS Kak
opra-Ha, MOrJIOUIAIOLIEr0 BOY.

35.0c00eHHOCTH aHATOMUYECKOTO CTPOCHUS KOPHS.

36.MexaHu3MbI IOCTYIIJIEHUS BOJIbI B KOPEHD

37.IlouemMy B yCIIOBHSIX 3aCyXH CHadajla TOPMO3HUTCS POCT MOOETOB, a YK€ TIOTOM POCT
KOpHEW?

38.Kakue mpoliiecchl y4acTBYIOT B CO3JaHMM TPaJUEHTA BOJHOIO IMOTEHIMATA MEXKIY
KJIETKaMH KOPHS U TOYBEHHBIM PacTBOPOM?

39. Tpancnupanus. MTHTEHCUBHOCTh TpaHCTIHPAMK. TpaHCTUPAIIMOHHBIA KOA(PUITUEHT.
[Ipo-TyKTUBHOCTH TPaHCIIUPALUH.

40.0c00eHHOCTH CTPOSHUS JTUCTA KaK OpraHa TPaHCIHPaIUH.

41.Tunsl TpaHcIUpaLyuu

42.CtpoeHue yCThUIL

43 .Kak 10Ka3aTh, 4YTO TPAHCIUPALIUS CAMOPETYIMPYEMBII IIporecc?

44.1Touemy MOCTYIJIEHUE BOJbI B KOPEHb 3aBUCUT OT KOJMYECTBA KUCIOPOIa B OYBE?

45.BnusiHue BHEIIHUX W BHYTPEHHUX (PAKTOPOB HA MOCTYIUICHHUE BOJIBI.

46.Bnmustnue  BHemHMX (PAKTOpPOB Ha JBWKEHUS YCThUIl (CBET, TeMIlepaTypa).
AHTUTPAHCIIU-PAHTHI.

47.BnustHue BHENTHUX W BHYTPEHHUX (haKTOPOB Ha TPAHCIIUPAIIUIO.

48.IToueMy cBeT BIUSAET HAa UHTEHCUBHOCTb TPAaHCIIMPALIUU?

49.Ponb hoTOCHHTE3a B KU3HHU PACTECHUS

50.3nauenue GpoTocHHTE3A TSI )KU3HU Ha 3eMIIe.

51.0co06eHHOCTH CTPOCHUS JTUCTA KaK (POTOCHHTE3UPYIOIETO OpraHa.

52.KakoBbI CBOMCTBA JINCTA KAK ONTUYECKON CUCTEMBI?

53.CgoiicTBa (P OTOCHHTETHYECKUX MUTMEHTOB.

54.Kakue MUrMeHThl y4acTBYIOT B (DOTOCHMHTE3€ BBICHIMX PACTCHUNA?

55.®u3ndeckue 1 XUMHYECKHE CBOMCTBA XJIOPO(HILIIOB

56.Kak 1 B KakuXx yClIOBHUSX CUHTE3UPYIOTCS KapOTHHOUBI?

57.Pons murmeHToB B ¢potocunTese. [lurmenTs! coopiuku. [TMrMeHThI TOBYIIIKH.

58.Kaporunousl. Poib kapoTuHOUOB B (POTOCHHTESE.

S9Ilnactunel. CTpoeHue XJ0poIiacToB. ['paHanbHbIE W arpaHajdbHbBIE XJIOPOIIACTHI.
XUMHYe-CKUH COCTaB XJIOPOILIACTOB.

60.ITepokcucomsl, cocTaB U cTpoeHne. MUTOXOHIPHH U UX CTPOCHUE, (DYHKIIUH.



61.IlepeHocunku 31eKTPOHOB. DEPPEIOKCHH U KETIE30COAePKAIINE OSITKH.
62.1IuTOXpOMBI KaK MEPEHOCYUKH AJIEKTPOHOB
63.Y4actue NepeHOCUNKOB AJIEKTPOHOB B 3JIEKTPOTPAHCIOPTHOM Iienu (OTOCHHTE3a
(OTL).
64.Uro Takoe ¢orocucrema? M3 uero cocroutr ¢orocuctema [? I'me Haxoautcs
dotocucrema I.
65.Uro takoe portocucrema? I'ne Haxoautcs Gporocucrema I1?
66.Kak mporcX0IUT HEMKINYECKUA TPAHCTIOPT AJIEKTPOHOB?
67.Uro Takoe ¢orocunteTnyeckoe (ochonupoanue? KaxoepochonupupoBanue
Ha3pIBaroT MuKiIndeckuM? Henmknmueckum? [1ceBaonukimmueckum?
66.Kak mpoucXOAWT LUKIMYECKHI TpaHCHOpPT 3J1eKTpoHOB? CyMMapHO€ ypaBHEHHE
nuKIM-4eckorodocdomupupoBanms.
67.Kak npoucxoIuT NCEBAOLUKINYECKUI TPAHCTIOPT AIEKTPOHOB?
68.JlaiiTe xapakTepucCTUKy CBETOBOW (pa3bl porocmHTe3a. B kakoil wacTu Xxjoporuiacta
IPO-UCXOAUT CBeTOBas (aza?
69Kaxkue ycinoBusi HEOOXOIUMBI JJISI TPAHCIIOPTA AJIEKTPOHOB?
70. B yem cyth TeMHOBOH (pa3bl GorocunTe3a? Kakue mpoueccsl IpOUCXOIAT BO BpeMs
TeMHOBOH (ha3wl poTocuHTEe3a?
71.Kax nmpoucxoaut Boccranosienue CO2 B uukie Kanbuna?
72.1{uxn KansBuna. Ha kakue stansl genasat nuki KansBuna?
73.Kakoe BeliecTBo ABISETCS NEPBUYHBIM TPOAYyKTOM B Liukiie KanpBuHa? [louemy nuki
KanpBuna HaspiBaroT C3-1iuKiIoM?
74.0co0eHHOCTH aHATOMUYECKOTO CTPOCHHS JTUCTOBOM MIacTUHKU y C4 pacTeHuit.
75.0cobennocTH nukia Xerda-Cioka.
76.Poib 00KIIaAKK MTPOBOISIIETO MyYKa Y KYKYPY3bl, CAXapHOTO TPOCTHHKA, COPTo?
77.0cobennoctn C4- nukiia porocuHTe3a.
78.0co0eHHOCTH KOOTIepaTHBHOTO (HOTOCHHTE3A.
79.Uem otninmyatorcst C4 pactenust ot C3 pacTeHUI.
80.KucnotHplit MeTabOMM3M TOJCTSHKOBBIX. OCOOCHHOCTH (DOTOCHHTE3a Yy pacTEHH
CYKKYJICHTOB?
81.0co0eHHOCTH aHATOMHUYECKOTo cTpoeHus 6onpmnHcTBa CAM — pacTeHuit?
82.®ortoasixanue. [locnenoBaTenpHbIe MPEBPAILICHUS BEIIECTB B ITTUKOJIATHOM ITUKIIE.
83.0co0eHHOCTH TIIMKOJIATHOTO IHKJIA (POTOCHHTE3A.
84.HazoBuTte opraHou bl KJIETKH, B KOTOPBIX MPOUCXOAAT PEAKIUH TITUKOJATHOTO [IUKJIA.
85.BoccranoBieHue a3zoTa.
86.JlaiiTe 00IIyIO0 XapaKTepUCTUKY (POTOCHHTE3A.
87.Jlalite ompeneneHue CHENYIONIMM TOHATHSIM: WHTCHCHBHOCTh (DOTOCHHTE3A,
KBAHTOBBII pacxoj pOTOCHHTE3a, ACCUMIIISILIMIOHHOE YHCIIO.
88.BnusHue cBeTa Ha POTOCHUHTES.
89.BnusiHME yrIIeKUCIoro raza Ha (pOToCUHTE3.
99.BnusiHue Kucaopoa Ha POTOCHHTES.
100.BausiHne MUHEPATHLHOTO MTUTAHUS HA (DOTOCHHTES.
101.3aBuCHMOCTh HHTEHCUBHOCTU (DOTOCHHTE3a OT KOJTHYECTBA BOJIBI.
102./TneBHO# X0 pOTOCHHTE3a
103.3aBucuMOCTh (POTOCHHTE3A OT FT€HETUYECKUX OCOOCHHOCTEN U BO3pacTa pacTeHUN
104.doTtocuHTe3 M ypokail. UeM oTiauvaeTcsi ypoxkail OMOJIOTHYECKUI OT ypOosKast X035~
CTBEHHOT0?
105.YTto Takoe uncTasi MpoAYKTHBHOCTh (hOTOCHHTE3a?
106./1aiiTe onpenesieHUE IBIXaHUIO.
107 JTaiite ompeznenenue napixaHuio. UYto Takoe JapIxarenbHbI cyOcTpar? Kak
3aIMCBIBACTCSI CYMMapHOE YpaBHEHUE JbIXaHUA?



108.daiite ompenenenue napixanuto. Yro Takoe pgpIxarenbHblii cyOctpat? Kakue
BEIIECTBA MOT'YT CIIY>KUTh JbIXaTeNIbHBIM cyOcTpaToM?

109.Hanumure cymmapHble ypaBHEHUs JIbIXaHus U (QorocuHTe3a. JlaiiTe ompeneneHnue
JIBI-XaHUIO ¥ (POTOCHUHTE3Y.

110.Yto Takoe riukonu3? Kakoe 3HaueHue wumeer rmkonu3? ['ne mnpoucxoaut
TITUKOJIN3?

111.®Du3nona0rn4eckuii cMbIci rauKonn3a. ['1e mpoucxoauT rimxkoaun3?

112.Kak npoucxoaut rivkonu3? Kakue BemecTBa SBISIOTCS KOHEYHBIMU MPOAYKTAMHU
riu-konu3a? Kakue kohepMeHTHI SBIAIOTCS KOHEYHBIMU NMPOIYKTaMH TIIMKOIHM3a?

113.Kakoe 3HaueHue umeeT riukonn3? B yem duszuonorndeckuii cMbIca rmmkom3a? Yto
TaKO€ IIIIOKOHEOTeHe3?

114.YT0 npoucxXoauT B KJIETKE C MUPYyBaTOM?

115.Kakue BemecTBa 00pa3yloTcsi B LIMKIE TPUKapOOHOBBIX KucioT? I'ne mpomcxonut
kit Kpe6ca?

116.I'ne mpoucxoaut uuki Kpedca? Kakoe 3Hauenue mukn Kpedca nmeer asis kKieTku?

117 . Hanumure cymmapHoe ypaBHeHue 1ukia Kpeoca. I'ne npoucxoaut nuki Kpebea?

118.KakoBa posib 11KIJ1a TPUKapOOHOBBIX KHCIIOT B )KU3HU PACTCHUA?

119.Kakue kodepMeHTBl BOCCTAHABIMBAIOTCA B pe3ynbrare Iukiaa Kpebdca? [ne
npoucxoauT uuki Kpedea?

120.'me ¥ B KakoW YacTH KIJIETKH MPOUCXOAUT IMEHTO30(ochaTHBIN OKHCIUTETbHBIN
mukn? Kakoe 3HaueHHe UMeeT 3TOT LUK A kiaeTku? Kakoii kodepMeHT BoccTaHaBIMBaeTCs B
pe3yJibTaTe 3TOTO UKJa?

121.Yt10 Takoe apixarenabHas 1enb? M3 kakux KOMIIOHEHTOB OHA COCTOUT?

123.Kakue (hyHKIMH BBITOTHSET AbIXaTEIbHAS IETh?

124 Kakve (yHKIIUU BBIMOTHSET JbIXaTelbHAs 1enb? [ e pacrmoiokeHa apIxaTellbHas
nene?

125.Yt0 moKa3bIBaeT OKUCIUTEILHO-BOCCTAHOBUTEILHLIA IIOTEHIIMAN ObIXaTEIbHOMI
nenu?

126.Kakyro posib UTpat0OT MUTOXOH/APUH B MPOLIECCE AbIXaHUS?

127.Kakoe 3Hau€HHE UMEET MPOLECC IbIXaHUA Il PACTCHHI?

128.Yto 00111ero MEXIy MPOIIECCOM JBIXaHHUs U MpoleccoM (poTocuHTe3a?

129.Yem oTiimuaeTcs mporiecc GOTOCHHTE3a OT MPOoIiecca JIbIXaHus?

130.Yto Takoe HWHTEHCUBHOCTL JbIXaHus? UYTO  Ha3BIBaIOT  BIXATEIbHBIM
koa(durmentom? OT 4ero 3aBUCUT UHTCHCUBHOCTh JIBIXaHUS?

131.Yto Takoe apxarenbHbld K03 GuimenT? OT 4ero 3aBUCUT BEIIMYMHA JIBIXaTEIHLHOTO
koa(durmenrta?

132.Kakoe BiMSHHE HAa MPOLECC [bIXaHHUS OKA3bIBAET YBEIMYEHHUE OBOJHEHHOCTH
TKaHen?

133.Kakyro ponbp OKka3bIBaeT COAEpKAHHME BOJbI B TKaHSIX PacTEHU HA MHTEHCUBHOCTH
IBI-XaHUs?

134.Kakoe BIusHue Ha HHTEHCUBHOCTD ABIXaHUSI OKa3bIBA€T HEIOCTATOK BHUIbI?

135.Kakoe BiussHrEe Ha UHTEHCUBHOCTD ABIXaHUS OKa3bIBaeT N30BITOK BOJLI B IT0YBE?

136.Kak 3aBUCUT WHTEHCHUBHOCTb JbIXaHUSI OT KOJMYECTBA KHUCIOpoJa? 3aBHCHUMOCTD
JIbIXa-HUSI OT CKOPOCTHU MOCTYIUIEHUS KHCIOPOia B TKaHU?

137.KakoBbI IPUYUHBI THOETH PACTEHUH MTPH TMIIOKCUH?

138.HazoBute npucrnocoOaeHus pacTeHUH K YCIOBHSIM THIIOKCUU?

139.Kaxk Bauser TeMineparypa Ha apixanue? Kakyro poib Urpaet tremmneparypa’?

140.Kakoe BIuMsHME HAa WHTEHCUBHOCTb [bIXaHHWS OKAa3bIBAIOT XUMHUYECKHE U
MEXAHUUYECKUE PA3APAKUTETU?

141.Kak Ha MHTEHCUBHOCTD JIBIXaHUsI BIUSAET CIIEKTPAJIbHBIA COCTAaB CBETA?

142.Kax Ha MHTEHCUBHOCTb JIbIXaHUS BIIMSET CIEKTpPalbHBINA cocTaB cBera? UTo Takoe
KOM-IIEHCAIlMOHHAas TOYKa?



143.BausiHue BHYTpeHHUX (DaKTOPOB HA JIbIXaHHE.

144.Kakoe BnusiHME Ha MHTEHCUBHOCTD JIbIXaHUS OKAa3bIBaIOT OCOOEHHOCTH OPTraHOB M MX
(U3HUOTIOTHUECKOE COCTOSHUE?

145.Kak wm3MeHsieTCs NbIXaHUE OpraHoOB B mpoiiecce ux QopmupoBanusa? YUrto Takoe
KJIIMMaKTEPUUECKUM MTOIbeM AbIXaHus? 11 KakuxX opraHoB OH XapakTepeH?

146.BeretalliOHHBINA METOT U €0 POJIb B M3YYEHUH MUHEPATIBLHOTO MUTAHUS PACTCHUH.

147.Ha3oBuTE OCHOBHBIE 3TaIlbl B N3YYEHUH KOPHEBOTO MUTAHUS PACTEHUM.

148.Yto Takoe 30ma? 13 yero oHa coctout?

149.1Touemy pacTeHus pa3HbIX BUAOB OTINYAIOTCS 110 COCTaBY 30J1b17?

150.Yto Takoe BereranimoHHbIi MeToa? BonHas kyneTypa? AsponoHuka?

151.Kaknue »3ieMEHTbl MUHEPAJBHOTO MHTAaHUSA OTHOCAT K MakpoieMmeHTam? K
MHUKPOIJIEMEHTaM?

152.Kakyio pojib Urpaer a3oT B KU3HU pacTeHui? B cocTaB Kakux BEHIECTB BXOIUT
azot?

153.Kakyto poib urpaer a3oT B XHU3HU pacTeHUH? UTO MpOUCXOOUT NpU HEJOCTATKE
azora?

154.Pons dochopa B ku3HU pacTeHuid. UTo MpoucxoauT mpH HemocTtatke ¢ocdopa B
pacteHusx?

155Kakyto ponb urpaer cepa B XU3HU PAacTEHHUsS U UYTO NMPOUCXOIUT IPU HEJOCTATKE
cephl?

156Kakyto posib urpaer Kaauii B  JKM3HM pPAacTEHUS U 4YTO IPOUCXOOU IPH €ro
HenocTaTke?

157.Kakyto ponb WrpaerT MarHuid B JXMU3HU DPACTEHUS U UYTO IPOMCXOAUT IPHU €ro
HenocTaTtke?

158.Kakyto (pU3uO0IOTrHUECKYIO POIb BBIOIHIIOT MUKPOAJIEMEHTHI B dKU3HU PAaCTEHUS?

159.®usznonoruyeckas pob Kejne3a Kak 3JIeMeHTa MUHEpAJIbHAsL TUTaHUA.

160.®Du3nonoruyeckas pojb HUHKA, KaK 3JIEMEHTa MUHEPAJIbHOTO MUTAHUS.

161.®uznonornyeckas pojib Mapraiiia Kak 3JIeMeHTa MUHEPATbHOTO MTUTAHUS.

162®usnonoruyeckas posib MEAU KaK AJIEMEHTAa MUHEPAIbHOTO TUTAHUS.

163.®usnonornyeckas poyib MOJUOACHA KaK dJIEMEHTAa MUHEPAIBHOTO MTUTAHMUS.

164.®usnonoruyeckas poib 0opa Kak 3JeMEHTa MUHEPAJIbHOTO IIUTAHHUS.

165.KpaTkast uctopusi KyJabTyphl KJIETOK U TKAHEH.

166.1lenu 1 3a1auun KIETOYHON MH)KEHEPUH PACTEHUI.

167.MeTtoibl KJIIETOYHOM MHKEHEPUHN PACTEHUMN.

168.Meronpl M ycloOBHs KyIbTHUBHUPOBAaHUS W30JMPOBAHHBIX TKAaHEM U KIETOK
OpraHU3MOB

169.I'ennas uHxeHepHs paCTECHUM

170.9xonorn4eckue, MEAUIMHCKAE U COLIMATbHO-2KOHOMUYECKHUE PUCKHU, CBSI3aHHBIC C
IPUMEHEHUEM IIPOJYKTOB F€HHON MH)KEHEPUU

171.Ucnonb3oBaHue MeToAa KyJIbTYp KJIETOK M TKaHEW B CO3JIaHHMM COBPEMEHHBIX
TEXHOJIOTUI

172 ITpumeHeHe TEXHOJIOTHH, OOJerJammmx CeNeKIHOHHBIA MPOIEecC MeTojAa
KYJIBbTYPBI KJIETOK U TKaHEH

173.MeToapl KJIETOYHOU CEIEKIIUH.

174.KnonanbHO€ MUKPOPa3MHOKEHUE

3aver/Jk3amen. Kpurepun popMupoBaHns OLleHOK

XapaKkTepucTHKa 0TBeTa basnbl




JlaH TIONHBIN, pa3BEpHYTHIM OTBET HA IMOCTABJIEHHBIE BOIPOCHI, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUU 06 OGBGKTG, MMPOsABJIAOMIAACA B
cBOOOTHOM OTIEPUPOBAHUU MOHITUSIMH, YMEHUH BBIJICIUTDH CYILIECTBEHHBIE U
HCCYHICCTBCHHLIC €0 NPU3HAKHU, IMPUIUHHO-CICACTBCHHBIC CBA3H. 3Hanue
00 00BEKTE JEMOHCTPHUpPYETCS Ha (POHE MOHMMAHHS €r0 B CHUCTEME JaHHOU
HAYKHd ¥ MEXIUCHMITMHAPHBIX CBsi3ed. OTBEeT popMynHupyeTcsi B TepMUHAX
HayKH, U3JIOKEH JIMTEPAaTypHbIM  S3BIKOM, JIOTWYEH, JOKa3aTelieH,
JEMOHCTPHUPYET aBTOPCKYIO MO3ULUIO CTYICHTA.

26-30

JlaH TIONHBIN, pa3BEpHYTHIM OTBET HA IMOCTABJIEHHBIE BOIPOCHI, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU 00 OOBEKTE, OKA3aTEIbHO PACKPBITHI
OCHOBHBIE TOJIOKEHUSI TEMBI; B OTBETE MPOCIIEKUBACTCS YETKast CTPYKTYpa,
JIOTUYECKas MOCIIEIOBATEIbHOCTh, OTPAXAIOIIasi CYIIHOCTh PaCKpPhIBAEMBIX
MOHSATUHN, TCOPUH, sIBICHUI. 3HaHHE 00 00BEKTE JEMOHCTPpUPYETCS Ha (oHE
IIOHUMAaHHuA €ro B CUCTEMCEC ,Z[aHHOI\/'I HAayYKHU U MCKAUCIUIIMHAPHBIX CBsI3Eil.
OTBeT U3J0XKEH JIUTEPATYPHBIM SI3bIKOM B TEpMUHAX Haykd. MoryTt ObITh
AONYIICHBI HECAOYCTHI B OMPCACIICHUN HOH}ITI/II\/'I, HCITPABJICHHBIC CTYJACHTOM
CaMOCTOSITENILHO B MPOIIECCE OTBETA.

21-25

JlaH IMOJHBINM, Pa3BEpHYTHIM OTBET HA IIOCTABICHHBIE BOIPOCHI, IMOKa3aHO
YMEHHME BBIJCIHUTH CYIIECTBEHHBIC M  HECYILIECTBEHHBIC IIPU3HAKH,
IIPUYMHHO-CJIECTBEHHbIE CBsA3U. OTBET YETKO CTPYKTYpUpPOBAH, JIOTWYEH,
U3JI0KEH B TepMHUHAX Hayku. OJHAKO JOMYIIEHbl HE3HAUYNUTENIbHbIE OLIMOKN
WY HEIOYETHI, HUCIPABJICHHBIE CTYIEHTOM C IIOMOIUBI «HABOAAIINX)
BOIIPOCOB NIPENOJABATEIS.

16-20

JlaH moIHBINA, HO HEIOCTATOYHO IOCTIeI0BaTEIbHBIN OTBET HAa ITOCTABICHHBIC
BOHpOCBI, HO HpI/I 3TOM IIOKa3aHO YMGHI/IG BBIACIUTH CYH_IGCTBGHHBIG nu
HECYIIECTBEHHBIC TPU3HAKK W TMPUUYUHHO-CIEJACTBEHHbIE CBs3U. OTBET
JOTHYEH W M3JI0KEH B TEpMUHAX HayKd. MoryT ObITh gomymieHsl 1-2
OmMUOKKM B ONPENCICHWH OCHOBHBIX TIOHATHH, KOTOPBIE CTYACHT
Bany,Z[HﬂeTC}I I/ICHpaBI/ITB CaMOCTOSTCIIBHO.

11-15

JlaH HEOCTATOYHO MOJIHBIN U HEIOCTATOYHO Pa3BEPHYTHIM OTBET. Jloruka u
MoCJICAOBATCIIbHOCTDb U3JIOKCHUS UMCIOT HAPYHICHUA. ILOHYH_IGHBI OH_II/I6KI/I B
PacKpbITUU TOHATHM, ymoTpeOsieHnn TepMUHOB. CTyOEHT He CIocoOeH
CaMOCTOATCIIBHO BBIACIUTL CYIICCTBCHHBIC U HCCYIICCTBCHHBIC MPU3HAKU U
MPUYMHHO-CIEICTBEHHbIE CBA3M. CTYyIEHT MOXeT KOHKPETU3UpOBATh
0606H_I€HHBIG 3HAHUA, AOOKa3aB Ha IMPUMCPAX HNX OCHOBHBIC IIOJIOKCHUSA
TONBKO C TOMOIIBI0 TpenoaaBaTens. PedeBoe odopmiieHne Tpedyer
MOMPABOK, KOPPEKIIUH.

06-10

JlaH HETMOJHBIN OTBET, MPEACTABIAIONINN COO0W pa3pO3HEHHBIC 3HAHMS T10
TEMC BOIIpoOCa C CYIICCTBCHHBIMHA OI_HI/I6KaMI/I B ONpCACIICHUAX.
[IpucyTcTBYIOT (pparMeHTapHOCTh, HEIOTUYHOCTh U3M0kKeHUs. CTylIeHT He
OCO3HACT CBA3b JAHHOT'O IOHATUSA, TCOPUU, SABJICHUA C APYTHUMU O6’beKTaMI/I
TUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpPETH3alUsi U J0Ka3aTelbHOCTb
u3jaoxxenusd. Peun HCrpaMOTHa4. I[OHO.HHI/ITGJII:HBIG N YTOUHAKOIIUC BOIIPOCHL
npernojaBaTesiss He MPUBOIAT K KOPPEKLHUU OTBETa CTYJEHTa HE TOJILKO Ha
IIOCTABJICHHBIN BOIPOC, HO U HA JPYI'HE BONPOCH! TUCIUILIAHBIL.

03-05

He IMOJIYYCHBI OTBETEI 11O 0a30BBIM BOIIpocaM TUCHUIIIINHBI.




IMoka3aTenu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIMII HA Pa3JIMYHBIX 3TANAX UX
(opmupoBanus, onucaHue NIKAJI OLEHUBAHUSA

YpoBeHb chopMHPOBAHHOCTH KOMIIETEH U

«MuHUMaJIbHBIA «MuHHMAJbHBIA «Cpennui «BbICOKHUI YPOBEHb)»
YPOBEHb He JOCTUTHYT» YPOBEHb) YPOBEHb)» (86-100 6a.110B)
(Menee 50 6as1,10B) (50-70 6aa10B) (71-85 6am10B)
Kommerenmn He | Komnerennnu Kommerenmn Kommerenmn
c(OPMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI. c(OPMHPOBAHBI.
3HaHusT  OTCYTCTBYIOT, | ChopMHUpOBaHbI 3HaHUsA 3HaHUsA TBEpJBIE,
YMEHHS, U HaBBIKM He | 0a30Bble CTPYKTYpPHI | OOLIUPHEIE, apryMEHTUPOBAaHHBIE,
c(hOpMHUPOBAHEI. 3HaHUH. CUCTEMHBIE. BCECTOPOHHHE.
YMmenus YmMenus HOCAT | YMEHHUS YCIEILIHO
dbparMeHTapHBI U | pENPOIYKTUBHBIA | IPUMEHSIOTCS K PEIICHUIO
HOCSIT XapakTep, Kak  THIIOBBIX, TakK
PenpOAYKTUBHBIM MPUMEHAIOTCS K | HECTaHJAPTHBIX
Xapaxrep. PELIEHUIO TUITOBBIX | TBOPYECKUX 3a/1aHUM.
JeMmoHcTpHpyeTcs 3aaHUM. JleMoHCTpUpyeTCS BBICOKHI
HU3KUI ypoBeHb | JleMOHCTpupyeTcsi | ypOBEHb
CaMOCTOSITENIBHOCTH | JJOCTaTOYHBIN CaMOCTOATENbHOCTH,
MIPaKTUYECKOTO YPOBEHb BBICOKAs aJalTUBHOCTh
HaBbIKA. CaMOCTOSATENIHOCT | MPAKTHYECKOTO HaBbIKA
u YCTONYUBOIO
MPaKTUYECKOTrO
HaBbIKA.
Onucanue KpuTepueB OLIEHUBAHUS
OO6yuarommiics OO0yuarommiics OO6yuarommiics OO6yuarommiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: | JEMOHCTPUPYET: JEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUSA | - 3HAHUE M TOHMMAaHUE | - ri1yookue,
npobenasl B 3HAHMAX | TEOPETHUECKOTO | OCHOBHBIX BOIIPOCOB | BCECTOPOHHUE U
y4ueOHOro MaTepHana; MaTepHaa; KOHTPOJIUPYEMOTO apryMEHTUPOBaHHbBIE
- JOIYCKAIOTCA | - HETOJIHBIC | 00beMa  MPOTPaMMHOTO | 3HAHUS  MPOTPAMMHOTO
MIPUHLUITAATIbHBIE OTBETHI Ha | Marepuana; Marepuana;
OIMOKK TPH OTBETE HA | OCHOBHBIC - TBEpJbIC 3HAHUSA | - TOJHOE T[OHUMAaHHE
OCHOBHBIE BOITPOCHI | BOIIPOCHI, TEOPETUYECKOTO CYIIHOCTH "
ournera, OTCYTCTBYET | OIIMOKHU B OTBETE, | MaTepuaa. B3aUMOCBSI3U
3HaHUE W TOHMMAaHUE | HEJOCTaTOYHOE -CIIOCOOHOCTD paccMaTpuBaeMbIX
OCHOBHBIX TIOHSTUH U | IOHUMaHUE yCTaHABIIMBATh U | IPOIIECCOB M SIBJICHUM,
KaTeropHii; CYIIHOCTHU OOBSCHATH CBA3b | TOYHOE 3HaHUE
- HEMMOHUMAaHUE | U3JIaraeMbIX MpakTUKK U TEOPHUH, | OCHOBHBIX TMOHSATUH B
CYIIHOCTH BOITPOCOB; BBISIBJISITH IPOTUBOPEUHS, | paMKax  OOCYXJIaeMbIX
JOTIOJTHUTENBHBIX - HEYBEpEHHBIC U | MPOOJIIEMbl W TEHICHIINH | 3a/IaHUN;
BOIIPOCOB B PAMKax | HETOYHBIE OTBETHI | PA3BUTHS; - CIOCOOHOCTh
3a/laHull Oumera; Ha - MpaBUJIbHbIE U | yCTaHaBJIUBATh u
- OTCYTICTBHE YMEHHs | JIONOJHUTENbHbIE | KOHKPETHbIE, 0e3 TpyObIX | OOBACHATH CBSI3b
BBITIOJIHSTh BOIIPOCHI; OomuOOK, OTBEThl  HA | MPAKTUKH U TEOPHUHU;
MPAaKTUYECKUE 3aJaHus, | - HEJOCTATOYHOE | OCTABJIEHHBIE BOIPOCHL; | - JIOTUYECKHU
IIPEYyCMOTPEHHbIE BJIa/ICHUE - yMEHUE pemarTh | mocie0BaTeabHbIE,
IpOrpaMMoin JUTEPATYPOH, MIPAaKTUYECKUE 3aJaHus, | COIEpKATEIbHBIE,
JCHUTITUHBI; PEKOMEHJIOBAHHO | KOTOpPbIE CJIeIyeT | KOHKPETHBIE U




- OTCYTCTBHME T'OTOBHOCTH | I  IPOrpaMMoil | BHIIIOJIHUTE; HCYEpIbIBAIOIINE
(crtocobHOCTH) K | TUCLMIUIMHBI, - BJQJICHUE OCHOBHOMW | OTBETHI Ha BCE 3a/aHUs
JTUCKYCCMM H HU3KYIO | - YMEHHe 0e3 | JIuTepaTypoH, owera, a TaKXe
CTENEHb KOHTAaKTHOCTH. | IPyObIX OMIMOOK | peKOMEHIOBAHHOM JOTIOJTHUTEbHbIE
pemarthb MpOrpaMMoit BOIIPOCHI FK3aMEHATOPA;
PaKTUYECKHE JTMCLUTUTMHBL, - yMeHue pemaThb
3aJjaHusl, KOTOpbIE | - HajJuuue COOCTBEHHOM | MpaKTUYECKUE 3aJaHMUs;
cienyer 00OCHOBAHHOM TO3UIUH | - cBOOOIHOE
BBITMIOJIHUTb. o 00CyXJaeMbIM | UCIIOJIb30BAHHE B
BOIIPOCAM. OTBETaX Ha  BOIPOCH
Bo3MoxHbI MaTepHaioB
HE3HAYUTEIIbHBIC PEKOMEH0BaHHON
OTOBOPKH U HETOYHOCTH | OCHOBHOM U
B PAaCKPBITHH OTACIBHBIX | JOMOJHUTEIHHON
MOJIO)KEHUH ~ BOIPOCOB | JINTEPATYPHI.
ounera,  MPHUCYTCTBYET
HEYBEPEHHOCTb B
OTBETax Ha 3aueTe
Ouenka Ouenka Ouenka Ouenka
«He3ayer» «3auer» «3auer» «3auer»
9. YueOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCHUILINHBI
a) OCHOBHasl JINTepaTypa:
l. Kysnenos B.B., ®usunonorus pacrenuii : Yueonuk / B. B. Ky3unenos, I'.A. JImutpuesa.
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0) 1OMOJIHUTEIbHASA JIUTepaTypa:
1. Tumupszes, K.A. Kocmuueckas poib pacTeHus : MOHOTpadus :

- O.M. 0.1.,
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47 ¢ -
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http://biblioclub.ru/index.php?page=book&id=469471
2. Al Bonsmmen [u ap.]®usuonoruss maroreHe3a U 00JE3HEYCTOHYMBOCTH PACTCHHUH,
N3patenscTBO: benopycckas Hayka,2016

. cxeM., Tabi., wi. — Pexxum moctyma: mo MojmucKe. —

[16+] / K.A. Tumupszes.

noamucke. — URL:




3. J.®. KabamnukoBa. DOTOCHHTETHUECKUI ammapar U cTpecc y pactenuii .M3nat-Bo
benopycckas nayka, 2014B)

B) JJIeKTPOHHbIe OHOJIHOTeYHbIE cHCTeMbl, ¢ KoTopeiMu Yy COI'Y wumeercs
JNefiCTBYIOIIMA J10roBOp, COBpeMeHHble mnpodeccuoHANbHbIE 0a3bl, WHGOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI:

1. OBbC «Ynuepcurerckas 6ubdanoreka ONLINE (https://biblioclub.ru/)

2. OBC «KoncynbranT cryaeHTa» CTyneHueckas 3JeKTpOHHas OHOIMOTEeKa 10
MEAMIIMHCKOMY M (papMalleBTUYECKOMY 00pa30BaHUIO, a TaKXkKe MO0 €CTECTBEHHBIM M TOYHBIM
HaykaM B 1iesoM (http://www.studentlibrary.ru/)

3. OBC «Opaiit»y — oOpa3oBarenbHas cpefa, BKIIOYAMOINAsS BUPTYAIbHBIN
YUTAIBHBIN 321 YI€OHUKOB U yU4eOHBIX TTOCOOUI OT aBTOPOB M3 BEAYIIHNX By30B Poccuu mo BceM
HarpaBjeHusM U criennaibHocTsIM (https:// www.biblio-online.ru/)

4. Hayunas snexkrponnas 6ubnuorexa eLI-BRARY.RU (www.elibrary.ru/).

5. BupryanbHblii YnTaIBHBINA 321 quccepTanuii u aBTopedeparoB PI'b (dvs.rsl.ru) —
pEerucTpaInys u JOCTYM TOJBKO B 3aJie DJIEKTPOHHBIX PECYPCOB.

6. YHuBepcanbHas 0a3za TaHHBIX JEKTPOHHBIX Mepuoandeckux n3ganuii East View
(eastview.com) (https://dlib. Eastview.com/)

7. DIeKTpOHHBIE pecypcbl n3aarenberBa Springer Nature (http://link.springer.com/)

8. DOneKkTpoHHass ~ MeAWnMHCKas  Oubnmoreka  «KOHCymbTaHT — CTyIEHTa»

(http://www.studentlibrary.ru) goctymnHa ¢ 11000r0 KOMIBIOTEpA MOCJIE PETUCTPAIIUN YUTATENS B
3aJ1e AIEKTPOHHBIX PECYPCOB.

9. OnektponHbie KHUTH Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBC «Opaiit» — oOpa3oBaTenpHasi cpela, BKIIOYAIOIIAs BUPTYaJIbHBIN
YUTAJIBbHBIN 3211 Y4eOHUKOB U yU4eOHBIX TOCOOUI OT aBTOPOB U3 BeAyIIMX By30B Poccun mo Bcem
HanpaBleHUsM U crienuanbHocTsM (https://www.biblio-online.ru/)

. MartepuajibHO-TeXHUYeCKOe o0ecnevyeHne TUCHUILIMHBI (MOXYJIs1)

B oOpazoBaTenbHOM IPOIECCE UCTIONIB3YIOTCS:

Y4yeOHble ayaMTOpPUM JJs1  TPOBeJdeHUs] 3aHATHH  JIEKIIMOHHOIO  THIA:
MPEToAaBaTeIbCKUA CTOM, CTYJ, CTOJBI OOy4aroluxcs, CTYNbs, Kadeapa, KiaccHas JIOCKa,
MYJIBTUMEINHHBIA ~ KOMIUIEKC (IIPOEKTOp, OJKpaH), HOYTOYK, KOJIOHKH; MIpOrpaMMHOE
obecnieuenue: Microsoft Windows 7 Professional, Microsoft Office Standard 2016, 7-zip,

WinRAR, Adobe Acrobat Reader, STDU Viewer, Mozilla Firefox, Google Chrome, Kaspersky
free (cBoboanoe I10).

YueOHble ayIUTOPHHU JIsl IPOBeIeHNs 3aHATHII CEMMHAPCKOr0 THIA, IPYNIOBBIX H
HHIMBUAYAJIBHBIX KOHCYJIbTAIIMA, TEKYIIEr0 KOHTPOJISI M MPOMEKYTOYHON aTTecTanuu, a
TaK)Ke CaAaMOCTOSITeJIbHON PadoThl 00yYAKOIIMXCS: MPENOAABATEILCKUNA CTOJI; CTYJ; CTOJbI
oOyyJaromuxcsi; CTylbs; Kadenpa; KiaccHas I0CKa, MYJIbTUMEIUNHBIN KOMIUIEKC (IPOEKTOp,
9KpaH), HOYTOYK, KOJOHKHU, MporpammHoe obecreuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky free (cBo6oau0e T10)

JlaGopaTopun: KOMNBIOTEPHbIE KJIACCHI: TPENOIABATEIBCKUI CTON; CTYJ; CTOJIBI
oOydJaronuxcs; CTybs; Kadenpa; KiaccHas JOCKa.

Ob6opynoBanne: KoMnbpioTepsl Uisi KOMOBIOTEPHOTO Kjacca B KOMIUIEKTE, MCTOYHUKU
Oecnepedoiinoro nuranwms, I[ppon, kommyrarop mis kinacca D-Link DGS-10240, uarepaktuBHas
nocka 78°(1702070/15112/11344/2+ npoextop Beno MX503.

[Tporpammuoe obecrieueHue: Microsoft Windows 7 Professional;
MicrosoftOfficeStandard 2016; 7-zip; WinRAR; AdobeAcrobatReader;
STDU Viewer; MozillaFirefox; GoogleChrome; Kasperskyfree(ceoboaunoe I10); KoncynapTant
TUTEOC; IMOHCTPAIIMOHHBIE U Y4eOHO-HATIISTHBIC TOCOOHsI (BUICOTIPE3CHTAITHS ).

bBubauoreka, B TOM YHCJIe YUTAJIbHBII 3aJ1: cTOJBI, cTY b, [IK oOydaronuxcs.
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[Tporpammuoeobecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WinRAR; Adobe

Acrobat

Reader;STDU

Chrome; Kaspersky free (cBo6oanoe I10); KoncynpranTinioc.
ObC"Yuusepcurerckas 6ubnmoreka ONLINE" https://biblioclub.ru

OBC «KoHCYNIbTaHT CTYJICHTA»

Viewer; Mozilla

Firefox; Google

http://www.studentlibrary.ru

3BC «tOpaiitywww.biblio-online.ru

CocTaB JMLIEH3MOHHOTO H CBOOOIHO PACIPOCTPAHSAEMOI0 NPOrPAMMHOI0 o0ecreYeHn st

Ne | HammenoBanue Ne noroBopa(iiuueH3us) Crpana
n/n NPOU3BOAUTE/Ib
1 Windows 10 Enterprise No 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.20161
) Windows 10 Pro for | N 4100072800 Microsoft | CILIA
" | Workstations Products (MPSA) ot 04.20161
3 Windows 8.1 Enterprise No 4100072800 Microsoft | CIIIA
’ Products (MPSA) ot 04.20161
4 Windows 8.1 Professional Ne 4100072800 Microsoft | CILIA
’ Products (MPSA) ot 04.20161
5 Windows 8 Enterprise No 4100072800 Microsoft | CIIIA
’ Products (MPSA) ot 04.20161
6 Windows 8 Professional Ne 4100072800 Microsoft | CILIA
’ Products (MPSA) ot 04.20161
7 Windows 7 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.20161
2 Windows 7 Professional Ne 4100072800 Microsoft | CIILIA
' Products (MPSA) ot 04.20161
9 Office Standard 2016 Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.20161
10 Office Standard 2013 Ne 4100072800 Microsoft | CIILIA
' Products (MPSA) ot 04.20161
1 Office Standard 2010 Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.20161
12 Cucrema tectupoBanus Sunrav | Ne468  or  03.12.2013  UII | Poccus
" | WEB Class Cynrarynun P.T.(6eccpouno)
[Iporpammuoe  obecneuenue | No CI/108  or  29.08.2017 | Poccus
1C: [Ipeanpustue. | (MakcuMmyM-codT) 6€CCpOIHO
13. | Byxranrepckuii Yuer. Tunonas
KoHurypamuss 8  cereBas
BEpCHs
Cucrema KOMIBIOTEpHOH | JInueHs3us FSF/Debian
14. | Bepctku MikTex (CBobomnOE IpOrpaMMHOE
obecnieuenune) (6€CCpoOUHO)
15. | Kasperksy Endpoint Security Jl0 22.01.2024 Poccus
[Iporpammuoe  obecnieuenue | CBoOoHOE nporpammuoe | CIIIA
16. | nns penakTupoBaHus | odecneueHrne(6eccpoyHo)
xuMudeckux gopmy Isis Draw
Cucrema mnoucka TeKCTOBBIX | Ne4576-1 OT 17.01.2022 | Poccus
17. | 3anMCcTBOBaHUI (meiictBuTenen no 31.12.2022r) ¢

«Artumnarnar.BY3»

3AO «Autu-Ilnaruar»



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

[Iporpammuoe  oGecneuenue | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | 1C: [Ipennpusitue 8.3 | «MakcuMym»(6eccpodHo)
YrpaBieHue TOpropieit
[Iporpammuoe  ob6ecneuenue | NeC/l./  Nel26., 01.07.2020r. | Poccus
19 1C:3apriara u kaapsl | KMAKCUMYM-
" | roc.yupexneHuss
CODTy» 6eccpouHo
[Iporpammuoe  obecneuenue | NeCJl/76 01.03.2017r. | Poccus
20.
1C:0r0/1KeT. «MaKCUMyM-copT» (6ecCpoUHO)
ABTOMaTu3upoBaHHasA cuctema | CBUIETENBCTBO o | Cory
«Ynpasnenue —/lekanatr BPC» | rocy1apcTBEHHON  perucTpainuu
21. IIPOrpaMMBbI JUIS OBM
No2015611830 oT
06.02.2015r.(6eccpouno)
[Tporpamma mist DBM  «bank | Pa3zpabotka cory | cory
BONIPOCOB it KOHTpouist | CBUAETENHCTBO 0
3HaAHUI» rOCyAapCTBEHHOM  perucrpanuu
22.
IIPOrpaMMBbI JUIS OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23. | KoncynbTant+ Poccus
ITnaner Ne8867, OT 14.01.2022r. | Poccus
24. (14.01.2022r. nmo 13.01.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
25. N,A.Cepreesuu
Tex.mox. 07.04.2022
26. | «["amakTukay ot 14.03.2022r (mpumepHas nara) | Poccus
27. | BricsCAD Bricys NV, no 03.11.2021r benbrus
73 Cisco Webex - Cucrema | OOO Aiicrek morosop Ne J167- | CIIIA
" | mpoBeneHNsI BEOMHAPOB. 2021 ot 03.08.2021 - 03.08.2022r
DIRECTUM RX - Cucrema | OOO Tamaktuka UT moroBop Ne | Poccus
29. | 3IEKTPOHHOTO 120320/11/A oT
JIOKYMEHTO00O0pOTa 14.03.2022(npumepHast 1arta)
30 VYenyru cBs3u (moctyn k cetu | OOO Anxkom Ne AL-0044 ot | Poccus
" | HHTEpHET) 01.02.2022r -31.12.2022r
31. | AutoCAD CIIIA
37 MOODLE becniatHoe poccuiickoe CIIIA (GecrutatHOE
' poccuiickoe)
33. | VEEAM [IBelinapus
«["amaxktuka PY3» JIuuensus 6eccpounas Poccusa
34. Tex.conpoBoxaeHue oT
14.03.2022 r
Jlnunelii kabuneT abutypueHTa | Jlunensus OeccpoyHast Poccus
35. Tex.conpoBoXkaeHNE oT
14.03.2022 r
JInaHbi kabuner | JIunensus 6eccpounas Poccus
36. | cTyneHTa/COTpyIHUKA Tex.conmpoBoxkaeHUE oT
14.03.2022 r
37 DNeKTpOHHAas oubnmoteka | https://dvs.rsl.ru Poccus
" | muccepramuu u aBTopedeparon | Tpedyercs perucTpanms B



https://dvs.rsl.ru/

PI'b(OB]] PI'B) oubmmoreke COI'Y
ObC"YHuBepcurerckas https://biblioclub.ru Poccus
38. | oubmmorexka ONLINE" TpeOyercss ~ peructpamus
6ubmmoreke COI'Y
OBC «Hayunas snextponHas | http://elibrary.ru. Poccus
39. | bubnmoreka eLibrary.ru» Tpebyercs perucTpanus
6ubmnoreke COI'Y
40 YuuBepcanpHass 0a3 maHHbIX | https://dlib.eastview.com CIIA
" | East View
OBbC «Koncynbrant cryneHtay | http:// www.studentlibrary.ru Poccus
Crynendeckass  diekTpoHHas | TpeOyercs perucrpanus
Ooubnmoreka mo MeaquIMHCKOMY | onbmuoreke COI'Y
41. |mu bapmareBTUIEeCKOMY
o0pa3oBaHHMIO, a TaKXke IO
€CTeCTBEHHBIM W TOYHBIM
HAyKaM B IIEJIOM.
ObC «OpaitT» - | www.biblio-online.ru Poccus
oOpa3oBaTenpHas cpena, | Tpebyercs perucrparms
BKJIIOYAIONAss ~ BUPTYyalbHBIN | Onbmmoreke COI'Y
47 YUTAIbHBIN 3a]1 Y4eOHMKOB U
" | yueOHBIX TOCOOMI OT aBTOPOB
n3 Benyumx By30B Poccum 1o
BCEM HaTpPaBJICHUSM u
CHEIHATLHOCTSIM
43. | KOII (nomeH Ha siHIEKCE) OecIulaTHOE Poccus
44. | Pycl'apng OecruraTHoe Poccus
45. | ViPNet Poccus



https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

	Занятия
	лаб
	пр

