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[Iporpamma coctaBieHa B coOoTBeTCTBUM ¢  DenepanbHbIM — OCYAApCTBEHHBIM
00pa3zoBaTebHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHMs MO HampapiieHuio moarotToBku 06.04.01
buonorusi, Ilpopuns: "Muxpobuonorus", yTBepKIECHHBIM MpPHUKa30oM MUHHUCTEPCTBA
obpaszoBanust u Hayku Poccuiickoit ®@enepanmu ot 11.08.2020 r. Ne 934, y4yeOHBIM TUTAHOM
NOArOTOBKM MarucTpaTypsl 110 HarpasieHuto 1noarotoBku 06.04.01 buonorusi, yrBepxKaeHHbIM
VYuensim coBetoM GI'BOY BO «COI'Y», 29.04.2021r., npotokos Nel 1.

CocraBuTens: K. ¢.-X. H., qoueHt Hukkomora b.C.

Pabouas mporpamma oOcCyXIeHa W YTBEp)KICHAa Ha 3acelaHuu Kadeapsl aHATOMHH,
¢dusnonornu u 6otaHuKM. (mpotokos Ne 8 ot 23 mapra 2021 roxa)

3aB. kadeapoi YL T sl [Nanmoesa B.C.
7
Opno6pena coBeToM GakynbTeTa XUMHH, OMOJIOTHH U OMOTEXHOJIOTUU

(mpotokon Ne 8/20-21 ot 25 mapra 2021 roza)
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Pabouas npocpamma Oucyuniunel npuHama 6 cocmage OCHOBHOU NPOPDecCUOHANbHOU
0bpazosamenvHoll npocpammul peutenuem yuenozo cogema Ilpomoxon Ne 11 om 29.04.2021,
Ymeeporcoena npuxazom pexmopa Ne 106 om 30.04.2021.



1. CTpykTypa 1 0011asi TPYA0€MKOCTb IUCIUIIUHbBI

OO11ast TPYI0EMKOCTh JUCIUILINHBI COCTaBIsACT 3 3auéTHble eaquHuibl. (108 gac.).

Ounas ®opma
00ydeHus

Kypc 3
Cemectp 5}
Jlexkuun 40
IIpakTueckue 3aHsATUs -
JlaGopaTopHble 3aHIATHS 20
Koncynbranuu -
HToro aymuTOpHBIX 3aHITHI 60
CamocTosTenbpHas padoTta 48
Kypcosast pabora -
3auer +
DK3aMeH -
OO111ee KOJIMYECTBO YacOB 108 yac.

2. lenu ocBOeHMS TMCHUNIHHBI
B coorBerctBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BBICIIErO0 OOpa3oBaHus MO HampaBieHuto noarotosku 06.03.01 buonorus (ypoBeHb
OakanaBpuata) (maee ®I'OC BO), yrBepkaeHHbIM NpuKa3zoM MuHuctepcTBa o0pa3oBaHus U
Hayku Poccuiickoir ®enepaunun ot «7» asrycra 2020 r. Ne 920 u B COOTBETCTBUHU C
PO EeCCHOHAIBHBIMU CTAaHAPTAMMU:

e 01.001 Ilpodeccuonanpubiii cranmaapt «llemaror (memaroruveckas HesTEIHLHOCTH B
chepe AOMIKOIBLHOTO, HAYAJIBHOTO OOIIEr0, OCHOBHOTO OOIIETr0o, CpeaHero oOIero
o0Opa3oBaHus) (BOCIIUTATENb, YUUTENb)», YTBEPKACHHBIN NpukazoM MuHHCTEpCTBa Tpyla U
counanbHo 3ammtTel Poccuiickoit ®enepaumu ot 18 okrabps 2013 r. Ne 544n
(3apeructpupoBan MunHcTepcTBOM toctuniu Poccuiickoit denepanun 6 nexadps 2013 1.,
peructpanonsbiii Ne 30550), ¢ u3MeHeHneM, BHECEHHBIM NPUKa30M MUHHUCTEPCTBOM Tpyda
U couuasbHOM 3amuTel Poccuiickonn ®epepanuum or 5 asrycta 2016 1. Ne 422
(3apeructpupoBad MunuctepctBoM toctuimu Poccuiickoit denepanuu 23 asrycra 2016r.,
peructpanioHHblil Ne 43326)

¢(01.003 IIpodeccuonanbusiii crangapT «llemaror JOMOTHUTETHLHOTO OOpa30BaHUS
JIeTEN W B3POCIBIX», YTBEPKICHHBIN NpHUKa3oM MuHUCTEPCTBA TPyAa U COLMAIBHON 3aIlUThI
Poccuiickoit ®denepauuu or 5 mas 2018 r. Ne 298H (3apeructpupoBaH MHHHUCTEPCTBOM
toctuiin Poccuiickoit @enepannu 28 asrycra 2018 r., peructpanmonnsiii Ne 52016).

Leiab1o ocBOCHUSA TUCHUILIMHBI «DPU3HO0JI0THA PACTEHUH C OCHOBAMM KJIETOYHOM

UHKEHEePH

sBisieTcs (OPMUPOBAHME COBPEMEHHBIX IMPEACTaBICHUH O Mpupoae (PU3NOIOTHUECKUX
MIPOLIECCOB 3€JICHOTO PACTEHHUs, MEXaHM3MaX HX PErysiiMM U OCHOBHBIX 3aKOHOMEPHOCTSAX
B3aMMOOTHOIIEHUH OpraHu3Ma C BHEIIHEeW cpenod: u3ydyeHue QYHKIMHA pPacTUTEIHLHOTO
OpraHu3Ma; H3yuye€HUEe TpPAHCIOpTa BEIIECTB 4Yepe3 KIETOYHble MeMOpaHbl; HU3y4YeHHe
MOJIEKYJISIPHBIX OCHOB (DM3MOJIOTHYECKUX MPOLECCOB; M3Y4YEHHE BOJHOIO OOMEHA pacTEeHUM;
M3Yy4eHHEe TpoleccoB (OTOCHHTE3a U JIbIXaHUS; U3yY€HHE MHUHEpPAIbHOIO MUTAHUS; U3ydeHHE
pOCTa W pa3BUTUS PACTEHUH; (UTOTOPMOHBI, U3yUYEHHE YCTOMUYMBOCTU PACTEHUH K JEHCTBHIO
HEeOJIaronpusATHBIX (DAKTOPOB OKPYKAIOMIEH Cpeibl, OCHOBBI KJIETOYHOW MH)KEHEPUH PACTCHUI,
METO/BbI KJIETOUYHON WHKEHEPUU PACTCHUN. UCIIOJIB30BAHUE METOJA KYJIBTYP KJIETOK U TKaHEU B
CO3/IaHUH COBPEMEHHBIX TEXHOJIOTHH.



3amaun TUCIUTUINHBI:

1.PackpbITh cojiepkaHUE MPOIECCOB JKU3HEACATEIBHOCTH W (DYHKIUI PacTUTEILHOTO
OpraHu3Ma BO B3aHMOCBSI3H CO CTPOCHHEM.

2. CdopmupoBaTh TpEACTaBICHHUS 00 OCHOBHBIX MpOIECCaX >KU3HEACATEIHHOCTH OT
(aKTOpOB BHEIIHEH CPEIIbI.

3. OOecnieunTh MOHMMAHUE OCHOBHBIX 3aKOHOMEPHOCTECH PETyJSIUU M WHTETPALUU Y
pacTeHuil.

4. ObecnieunTh MOHUMAHUE OCHOB KJIETOYHOW WH)KEHEPUHU PACTCHUH.

3. Mecrto qucuunimubl B cTtpykrype OIIOII:
Hucuunnmza «®@u3noJIorus pacTeHUl ¢ OCHOBAMH KJIETOYHOW MHKEHEPUM» OTHOCUTCA K
nucturinaaM biok 1. Jlucuummuael (Moaynn). O6s3arenbHas yacts. b1.0.20.

JUis m3ydeHus IUCHMILIUHBI HEOOXOIMMBI 3HAHUS, IMOJYYCHHBIE OOYYArONIMMHCS, B
paMKax HIKOJIBHOTO Kypca «OOmias Ouonorusy», a Takke B pe3ylbTaTe OCBOCHUS TUCIUILIMH:
«Xumusty, «Dusmkan, «boranmka», «OOmas Ouosorus», «IKOJOTUS W PAIMOHAIBIBHOC
MIPUPOAOTIOIB30BAHUEY.

Jly1st ocBOeHUS TaHHOW y4eOHOM NUCIMIUIUHBI CTYJCHT 00JIHCEH:

3Hamb:

-QyHKIMH OpraHeT paCTUTEIIEHOMN KIICTKH,

-Mop(0 - aHATOMUYECKHE OCOOCHHOCTH CTPOCHHS PaCTUTEIILHOI'O OpraHu3Ma ;

-CTPOCHHUE PACTUTEIBLHON KIIETKH;

-CTpO€HUE U (PYHKIIMH OPraHOUIOB PACTUTEILHOM KIETKH ;

-XUMUYECKUI COCTaB PACTUTENBHOMN KIIETKH ;

- Ba)KHEWIIEe OMOJOTHYECKHE MPOIECChl, TPOUCXOIIINE Ha KIETOYHOM yYPOBHE OpTraHHU3aINH
JKUBOW MaTepuu

-OCHOBBI KJIETOUHON MHKEHEPUH PACTEHUM

ymembo:
-IPUMEHATh 3HAHWE NPUHLMIIOB KJIETOYHOM OpraHu3aluu OUOJIOTMYECKUX OOBEKTOB,
O6nopu3nvyeckux U OHOXMMHUYECKHX OCHOB, MEMOpPaHHBIX NPOIECCOB M MOJEKYIAPHBIX
MEXaHU3MOB JKU3HEACSATEIBHOCTH.
-COBPEMEHHBIMUA METOJAaMU MUKPOCKOIIMPOBAHUA IPU U3YYECHUU LIUTOJIOIMYECKUX MPENapaTos,
IIPUMEHEHNEM 3HaHUHI Ha IIPAKTUKE.
-TOTOBUTH PACTUTEIILHBIE MUKPOIIPENIAPATHI |
- HCIIOJIb30BaTh METO/IbI KYJIBTYP KJIETOK M TKAHEH B CO3JJaHUU COBPEMEHHBIX TEXHOJIOTHM.

enademp:
-KOMITBIOTEPHBIMH TEXHOJIOTHSIMU
-CIIOCOOHOCTHIO K CAaMOOPTaHU3AIMU U CaMOO0OPa30BaHUIO |
-CIIOCOOHOCTBIO TPUMEHSATh 0a30Bble MpPEJCTaBIEHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTAX U
COBPEMEHHBIX JOCTHKEHUSX T€HETUKU U CENIEKIINH ;
-CIIOCOOHOCTBIO TMPHUMEHATh 3HAHWE NPUHIMIIOB KJIETOYHOW OpraHu3aliu OHOJIOrMYECKHX
00BEKTOB, OHMOPU3NYECKUX U OHMOXMMHYECKMX OCHOB, MEMOpaHHBIX MPOLIECCOB U
MOJIEKYJISIPHBIX MEXAHU3MOB KU3HEEATEIBHOCTH .
-COBPEMEHHBIMU METOJaMH MHKPOCKOMUPOBAHUS MPU U3YYEHUH LIUTOJIOTUYECKUX IMPENapaTos,
IIPUMEHEHUEM 3HAaHUHN Ha MPAKTUKE.
-OCHOBAaMH KJIETOYHOUN WH)KEHEPHUH PACTEHUI

dopmupyemble AUCHUILUIMHOW 3HAHMST M YMEHHS TOTOBAT BBITYCKHUKA JaHHOMN

00pa3oBaTeNbHON MPOrpaMMBbl K BBIITOJIHEHUIO CIIEAYIOMUX OOO0OIIEHHBIX TPYAOBBIX (YHKIUI
(TD):



Ko n HauMeHOBaHMe O6001eHHas TpyaoBast yHKIIH TpynoBast GyHKITHS
npo¢ecCHuOHaTBHOTO (OTD) (TD)
CTaHJapTa
O6nacth npodeccuonanbHol nestensHocTH: 01 OOpa3oBanue u HayKa
Tun 3a7a4 MpodecCHOHANTBHON NEeSITeIbHOCTH: TIeIarOTMYSCKHUIA
01.001 ITemaror KoaHanmenosauue OTD Yposen HaunmenoBanne |[Kon
(memaroruyeckas b TD
NMesTeILHOCTh B cdepe KBaTH (D
ITOIITKOIHHOTO, HAYaJIbHOTO MKaIUH
o011ero,ocHoBHOro 00mero, |A [[lemaroruueckas JesTenpHOCTL (6 O6menenarorny A/01.6
CpeIHEero o0mIero [0 MPOCKTUPOBAHUIO U ecKast
0OpazoBaHus1) (BOCIIUTATEb, [peanu3anur 00pa3oBaTEILHOTO (byHKIHS.
YIUTEIb). mporecca B 00pa3oBaTeIbHbBIX OOyuenue
OpraHU3aIHsIX JOIIKOIBHOTO, Bocrurarenbras A/02.6
HanMenoBaHue BuIa Ha4aJIbHOTO O0IIET0,0CHOBHOTO eI TEIIbHOCTD
npodeCCHOHAIBHON 00111er0, CPETHETO OOIIETO
NeATeNIbHOCTH: J{OIKOIBbHOE 00pa3oBaHus PaszBuBaromas  }A/03.6
oOpazoBanue HauanbHoe eI TEIIbHOCTD
oOmieeco0pa3oBaHme
OcHOBHOE 00111EE B [[lemaroruueckasaesaTeIbHOCTE |0 [Menaroruueckas [B/03.6
oOpasoBanue. Cpennee oo1iee [0 TIPOEKTUPOBAHUIO U MesATeTbHOCTH 10
o00pa3oBaHue [pean3alii OCHOBHBIX [peau3aum
0011€00pa30BaTEIbHBIX [porpaMm
porpamMm OCHOBHOT'O U
CpeIHEer000IIIero
00pa3oBaHMs
01.003 IMpodeccronanbubiii  |A  [[IpernomaBanue mo 6 Opranmzanus  |A/01.6
crannapt «llemaror NTOTIOTHUTETHHBIM e TEIbHOCTH
ITOTIOTHUTEILHOTO 00111600pa3oBaTeIbHBIM [yHqammxcs,
00pa3oBaHUs JeTel U MporpaMMam HaTPaBJICHHOM
B3pOCIBIX». HanMeHnoBaHue HAOCBOCHHUE
BUIANpodecCHOHATBHON ITOTIOTHUTENEHO
EesITETbHOCTH : 151
[Tenarornueckas o01eo0pazoBare
JlesiTenbHOCTD B ITBHOM
TOTIOTHUTETFHOM MpOrpamMMbI
00pa3oBaHUM JIETCH U 6 IMenarornueckniilA/04.6
B3POCIIBIX KOHTPOJTb U
OIICHKAOCBOCHUS
ITOTIOTHUTENTEHO
178
o01Ieo0opazoBate
IMbHOM
POrpamMMBbI

B pe3ynbraTe 0CBOGHUS TUCIMIUIMHBI Y 00Y4alOUMXCsl JOJDKHBI ObITh CPOPMHUPOBAHBI
AJNIEMEHTHI Clenyromux KomnereHuuid B coorBerctBuu ¢ PI'OC BO mno HanpasieHUro
noarotoBku 06.03.01 buosnorus ¢ yuetom cienyromux mnpogpeccuoHanbibix ctannaptos (I1C):

- IIC 01.001

«[lenaror (menmarornyeckas JAeATENBHOCTh B c(epe AOIIKOIBHOIO,

HAYaJIbHOTO OOIIETro, OCHOBHOTO OOIIEro, cpemHero ooOmero oOpa3oBaHus) (BOCHUTATEINb,

YUHUTEIb)»;

- [1C 01.003 «Ilemaror10noOIHATENILHOTO 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. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS JUCUMILIMHbI

Kommnerenmuu oOyyaromerocs, GopMupyemblie B pe3yabTaTe OCBOCHUS JUCHIUTUINHBL.
B pesynbraTe m3yueHus QUCHMIUIMHBI OOy4aroIIMHCS NOJDKEH oOJsafaTh CIEAYIOIIUMHU
KOMITCTCHIIMSIMU (pe3yJbTaTaMHi OCBOSHHS oOpa3oBaTenbHO# nporpammsbl): YK-2.1; OIIK-2.1;

I1K-1.1; [IK-2.2

B3anmocBs3b MIIaHUpPYEMBIX PE3yJIbTaTOB OOYYEHHUS IO JUCHUIUIMHE C (GOPMUPYEMBIMU

komnerennuamu OITOIT:

IInanupyemMble pe3yJbTaThl 00yUeHHs], COOTBETCTBYIOLIUE

Komnerenuun
B ¢popmupyembim komnerenusam OIOIT
Kona DopmMyJIHpPOBKA
3HAaTHB: YMmern Baaners:
OTpEeACNATh  KPYT
3aJa4 B paMKax
HEOOXOUMBIC ISt
u30paHHBIX  BHJIOB
OCYIIIECTBICHHS o
. npoQeCCHOHAIBHON
npodeccnoHaTBEHOM
JESITEIbHOCTH, MPAKTHYECKUM
Omnpenensier KpYT | JeSATENbHOCTH
TUTAHUPOBATH ONBITOM  PEIICHUs
3amaq B paMKax | pyHIaMEHTAIbHBIC
VK- 8 COOCTBEHHYIO 3amady B o0Onactu
MOCTABIIEHHOW  II€JIH, | OCHOBBI
2.1 . JNeITEeIILHOCTD, M30paHHBIX  BHJIOB
oTpeeIseT CBSI3H | HCIIOJB3yEeMOM 9
UCXOJsS U3 | mpodecCuOHANTbHON
MEX1y HUMH HayKH, a  TaKxke
UMEIOTITUX CS JeSTEITLHOCTH
COOTBETCTBYIOIIHE
pecypcos;
MIPaBOBBIE HOPMBI.
COOTHOCHTH TJIABHOE
U BTOPOCTETIEHHOE,.
MPUMEHSITh
[Tpumensier TIPUHITAITHI
TIPUHIIMIIBI CTPYKTYpHO-
CTPYKTYpHO- (G YHKITMOHATTLHOM .METOJIaMH  OIICHKHU
(G YHKITMOHATTEHOM TIPUHIIHIIBI OpTaHHu3aIH IS u KOppEeKIHUU
OIIK- | opranuzanuu JUTSL | CTPYKTYPHO- OIICHKH u COCTOSIHUSI ~ JKHUBBIX
2.1 | OLUEHKM U KOpPpeKUMHU | PYHKIMOHAIBLHOU KOPPEKIHNH 00BEKTOB "
COCTOSTHHS JKUBBIX | OpraHH3aI[IH COCTOSTHUS MOHHUTOPHHTA CPEIbI
00BEKTOB u JKUBBIX OOBEKTOB WX OOUTaHUS
MOHHUTOPHHTA  CPEJIbI U MOHHTOpPHHTA
WX OOUTaHUS Cpensl ux
obuTaHus
Onepupyer 3HAHUSIMU
0Cc0OEHHOCTH HaBbIKaMU u
00 0COOEHHOCTAX
Mopdooruu, MeTOoJIaMHU
Mopdoorum,
KOOI 9KOJIOTHH, OTpeNeNnsiaTh  UX Mopdonorum,
K- ’ PasMHOXXEHUSA WU posib B Ipupoze JKOJIOTUH,
Pa3MHOXKEHUS u N .
1.1 reorpaguuecKkoro U XO3SUCTBEHHOM Pa3MHOXKEHUS u
reorpauueckoro
pactpoCcTpaHCHHS JIESATSITBHOCTH reorpaduIecKoro
pacnpocTpaHeHUS .
. pacTeHuit " pacmpocTpaHeHus
pacTeHuii W TPHUOOB, .
rpuboB pacTeHui u TpuboB
MOHNMATh WX POJb B




pHupoJe "

XO3SIICTBEHHOM
NeSITEIbHOCTH
YeJI0BeKa.
YMmeeT aHaIM3upOBATh OCHOBHBLE aHaJIM3UPOBATh U HaBbIKaMU
IIK- Hu OLICHUBATh OILICHUBATh AKCIEPUMEHTAIBHOMN
crocoObl aHaIn3a
2.2 pe3yabTaThl pe3yabTaThl paboThI B
1a00paTOPHBIX .
1a00paTOPHBIX . 1a00paTOPHBIX OMO0JIOTHYECKOM
o UccleI0BaHui .
UCCleIOBaHUM HCCIIeIOBaHUMN naboparopuu

[Tpu mpoBeneHNMN yueOHBIX 3aHITUI 00ECIIeUnBaeTCsl pa3BUTHE y O0YUYaIOIIUXCSl HABBIKOB

KOMaHAHON padoThl, MEKJIMYHOCTHON KOMMYHMKAIUH, IPUHATHUS PELICHUH, TUIEPCKUX KaueCTB
(BKJItOUAsi IIPU HEOOXOJMMOCTH IPOBEIEHHE MHTEPAKTUBHBIX JIEKLUH, ITPYNIOBBIX JUCKYCCHUH,
POJICBBIX UIP, TPCHUHIOB, aHAJIN3 chyauHﬁ U HMUTAIIMOHHBIX MOﬂeHeﬁ, npenoaaBaHue
JUCUMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pe3yJbTaTOB Hay4HBIX
UCCIIC/IOBAaHMA, B TOM YHCIIE C YYE€TOM DPETHOHAIBHBIX OCOOCHHOCTEH NpodecCHOHATHHON
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonareneit).




5. Conepxxanue u y4eOHO-MeTOAUYECKAS] KAPTA QU CHUILIAHbBI

4.CBoiicTBa UX (QYHKIIHH
KJICTOYHBIX MEMOpaH,
XMMHYECKHI COCTAB.

Tab6aunna 5.1
Homep HanmeHnoBanue Tem DopMbI banabl Jlureparypa
HeJleJu (BompocoB), 3aHSITHSE CamocrosiTesibHast padoTa KOHTPOJI
HU3y4aeMbIX 110 JAHHOW CTY/ICHTOB b
AUCUHMILINHE 1 np a0 Conepxanue Yac min | max
Bl
1 TemaNel.Beenenue B 2 2 Hcropus pa3Butus 2 | Pedepar, |0 2,5 | [11,[2], [3], [4],
(bU3NONIOTHIO pacTeHUH ¢uznonorun. Metoabl YCTHBIN [5]
1.Ilenp 1 3anaun (U3MOIOTUH KIIETKH orpoc,
2.Mcropus pa3BuTHUA Opranuzanus pacTUTENbHON KOHCIIEKT
¢bu3nonoruu pacreHui. kieTku. CpaBHEHUE U ,
3.Metopl duznonoruu CXOJICTBO PacTUTEIbHON BBINOJIHE
KJICTKH KJIETKH M YKUBOTHOM. HUE
Opranensl pacTUTEIbHON naboparo
kieTku. Opra"nusanus, pHOU
CBOMcTBa U (PyHKIIMU MeMOpaH paboThLT
€CThI
2 TemaNe2 . dusnonorus 2 Opranusanus pacTUTEIbHOM 2 | Pedepar, |0 2,5 | [1], [2], [3], [4],
PacCTUTEIBHOU KIIETKH. kieTku. CpaBHEHME U YCTHBIN [5]
Crtpoenue pacTUTENBHOMN CXOJICTBO PACTUTEIbHON onpoc,
KIIETKH. [MuTonnazma. KJIETKU ¥ )KUBOTHOU KOHCIIEKT
Opranou/ipl pPacTUTENBHOU Opranouibl paCTUTEIBHOM :
KIIETKH. kieTku [utonnaszma u ee BBINOJIHE
KOJUIOUTHEBIE CBOMCTBA. HHE
2.5 npo, ero ctpoeHue. nabopato
3.Muroxouapuu. Pubocomsr. pHOM
Amnmnapat ['onboxu. paboThI, T
JInzocomsl. Bakyous. €CThI




5.XJ10poniacTsl,
JIEMKOIIJIACThI, XPOMOILIACTBHI,
CTpoeHHe U QYHKIIUU

Tema Ne3.CgoiicTBa " CaoiicTBa U QpyHKIUU Pedepar, 2,5 | [1], [2], [3], [4],
byHKINN KJICTOYHBIX KJICTOYHBIX OMOJIOTHYECKUX YCTHBIN [5]
OMOJIOTUIECKIX MeMOpaH. MeMOpaH. OpraHu3anus orpoc,

Opranuszanus KIJIETOYHBIX KJICTOYHBIX MEMOpaH. KOHCIICKT

MeMOpaH. [ToHnsATHE O BOJHOM peXKHME, ,

l.IlocTyruienne  BOasl B BOJIHOM OajlaHCe ¥ BOJHOM BBITIOJIHE

KopeHb. CTpoeHHe KOpHS, neduuuTe pacTeHui HUE

MEXaHU3MBI MOCTYIUICHUS [TocrymnneHue BOJbI B KOPEHb. nabopato

BOJIBI B KOPEHB CrtpoeHne KOpHs, MEXaHU3MbI pHOM

2.Tpancnupanus.  CTtpoeHue TIOCTYIUICHUS BOJIbI B KOPEHb paboTHhI,T

JmcTa KaK oprana Tpancrnmpanus. Ctpoenune €CTBI

TPaHCIIUPAIUH. Turbr JIMCTa KaK opraHa

TPaHCIIUPALAH. Tpancriopt TpaHcnupanuu. Turbl

BO/JIbI 10 PAaCTEHUIO. TpaHcnupanuu. TpaHcrnopt

3.IToHsATHE O BOIHOM pEXKUME, BOJIBI TT0 PAaCTEHUIO.

BOJIHOM OanaHce U BOJHOM

nepUIUTE pacTeHUI

Tema Ne4. Bopwwiii o0OMeH Pedepar, 2,5 | [11,[2], [3], [4],
pacteHuit CaoiicTBa U pyHKINHU YCTHBIN [5]
1.dusnonoruyeckas poJib KJIETOUHBIX OMOJIOTHUECKUX orpoc,

BOJBI B OKWU3HU PACTCHHH. MemOpan. Opranu3anus KOHCTIEKT

CocrosiHMe BOABI B KIIETKE. KJICTOYHBIX MEMOpaH. :

MexaHU3MBI 0OCMOCa. .®u3nonoruueckas poib BOJbI BBITTOJTHE

2.CtpoeHue KOPHSI. B )KM3HH PACTECHHM. HUE

MexaHu3Mbl MOCTYIJICHUS CTpyKTypa U CBOICTBA BOJBI. nabopato

BOJIbI B KOPEHb. PacturenbHas KieTka Kak pHOIA

3.Tpancrmparus.  CtpoeHue OCMOTHYECKAsA CUCTEMA paboThI,T

TUCTa Kak oprasa MexaHU3MBbl TPAHCTIOPTA BOIBI. €CThI

TPaHCIIUPAIAH. Turnbl




TpaHCIHpaLUH.

Tpancnopr BO/IbI o

pacTeHuto. MexaHu3MbI

TPAaHCIIOPTA BOJIBL.

TemaNe5. XUMHUYECKU T XUMHYECKUil cocTas Pedepar, 2,5 | [11, [2], [3], [4],
COCTaB PaCTUTEIIbHOM KIIETKH. pacTUTENBHON KIIETKH. YCTHBIN [5]
1. XapakrepucTtuka XapaxkTepucTHKa orIpoc,

OpTaHUYECKUX BEIIIECTB, OpPTaHUYECKUX BEIICCTB, KOHCTIEKT

BXOISIIAX B COCTaB BXOJISIIIMX B COCTaB ,

OpPTaHOMJOB W IUTOIUIA3MBI OpPTaHOMJIOB U IIUTOTLIA3MbI BBITIOJTHE

KJICTKH. KJIETKH HHE

2.CTpykTypa U  CBONCTBa naboparo

Boanl. 3.PacTurenpHas KieTKa pHOH

KaK OCMOTHYECKasi CHCTEMA paboThI

Tema Ne6. dDotocuHTE3 Kak @DOTOCHHTE3 KaK YHUKAJIbHAsS Pedepar, 2,5 | [11,[2], [3], [4],
YHHUKaJIbHAsI byHKIHS (GyHKIHS 3€JICHOTO pacTeHUsI. YCTHBIN [5]
3€JIEHOTO pacTeHUsl. JIuct xKak oprad )OTOCHHTE3A. orpoc,

1.Ponb doTocuHTe3a B KU3HU Oco0eHHOCTH CTPOEHUS JINCTa KOHCIIEKT

pacTeHusT MU B IUIaHETAPHOM doTOCHHTETHYECKHE ,

MmacmTa0e. MUTMEHTHI. PoJIb MUTMEHTOB B BBITIOJTHE

2.JIuct Kak oprax ¢dorocunTe3e HUE

¢otocunTeza. OcobOeHHOCTH naboparo

CTPOEHHUS JIUCTA. pHOI
3.®oTOCUHTETUYECKHE paboThLT

NUTMEHTHl. Posib TUTMEHTOB B €CThI

¢dorocuHTE3E

Tema 7. dotocuHTE3 — Kak CaeroBas (haza ¢poTrocuHTe3a. Pedepar, 2,5 | [1], [2], [3], [4],
VHUKATbHAS byHKIUS [TepeHOCYHKY 3JICKTPOHOB. YCTHBIN [5]
3€JICHOT0 PacTEeHUs dotocuctemsl. Turbl orpoc,

1.CgeroBas daza TpPaHCIIOPTa AJIEKTPOHOB KOHCTIEKT

¢dotocunTesa. IlepeHocunku Cunre3 ATO :

AEKTPOHOB.  DOTOCHCTEMBI. TemuoBas dasa gorocunresa. BBINOJIHE




Turnsl TpaHcOpTa IEKTPOHOB Hukn KansBuna. Iukin Xerua- HUE

Cunrez ATO Cmaka u C4 pacTeHHH. naboparo

2. TemnoBas daza KucnorHerii meTaboausm pHO#

¢dorocunTe3a. ukn TOJICTSIHKOBBIX. IIpoayKThI paboThI, T

KanpBuHa. TeMHOBOH (ha3bl GOTOCUHTE3A €CThI

3.0ukn Xerua-Cmka u C4

pacTeHu. Kucnotnsriit

MeTaboIM3M  TOJICTSIHKOBBIX.

4.1IponyKTel TEMHOBOH (a3bl

¢dorocunTe3a

Tema Ne8 Bimsnue BHENIHHX Bimsiaue BHEITHHX Pedepar, 2,5 | [1], [2], [3], [4],
BHYTpEHHUX M (DaKTOpOB Ha BHYTPEHHUX U ()aKTOPOB Ha YCTHBIN [5]
dotocuHTE3 ¢dotocunTes [Tokazarenu orpoc,

1.IToxazarenu XapaKTepU3yollue KOHCIIEKT
XapaKkTepu3yolne ¢dotocunTe3 DOTOCHHTE3 U ,

¢doTocuHTe3. yposkai BBITIOJTHE

2.Bausiaue CBeTa, HHE

YTJIEKUCIIOTO ra3a, KUCIOpoaa, nabopato

TEeMIIEpaTypbl, OBOJHEHHOCTH, pHOIA

MUHEPAIBbHOTO THTAHUSA Ha paboThI,T

dboTocunTE3 €CTBI

3.3aBucumocth (HoTOCHHTE3A

oT TeMIeparyp,

BOJIOCHAOKEHMUS,

OCBEILEHHOCTH.

4.®DoTOCUHTE3 U ypOxkKal

Tema Ne 9.  lpixanue Jlpixanue pacTeHni. XuMH3M Pedepar, 2,5 | [1], [2], [3], [4],
pacTteHui. XUMH3M JIbIXaHUS neixanus Mcropus passutus YCTHBIN [5]
1.Mcropus pa3BUTUA MIPEACTABICHUH O IbIXaHUH o1poc,

NPEJCTAaBICHUN O JIbIXaHUH. Peakuuu rimkonusa. Lk KOHCIIEKT

2 I'nmukonus.

TPUKApPOOHOBBIX KHCIIOT




3.1IpeBpaneHus nupyBara. OKUCIUTENbHBIN BBITIOJTHE
4.1uxn TPUKapOOHOBBIX neHTo30(ochaTHBIN UK HUE
KHCJIOT. nabopato
3.OKHCIUTENbHBIN pHOH
neHTo30hochaTHpIi UK. paboThI,T
4Ilytm pacraga O€IKOB H €CTBI
KHUPOB
Texymas pabora CTy/I€HTOB 25
1 pyOexHas KOHTpOIbHas 25
pabora Kommnbrotepaoe
TECTHUPOBAHUE
10 TemaNe  10.  Duepreruka DHepreTruka AbIXaHusl. Pedepar, 2,5 | [1]1, [2], [3], [4],
JIbIXaHUSL. JlpIxarenbHas 1eMb. YCTHBIN [5]
1.JlprxatenbHas 1emb. O6pazoBanue ATO. ompoc,
2.06pa3oBaHue ATO. MUTOXOHAPHS KaK OpraHesuia KOHCIIEKT
3.MuroxoHapus KaK TIBIXaHUS :
opraHesia JbIXaHus OO1m1ast xapakTepUCTHKA BBITIOJIHE
4.3HaueHHE ABIXaHUSI. JIBIXaHUS ¥ €T0 3HAUYCHUE HUE
5.DU3HOIOTUYECKHUI 3aBUCUMOCTH IIPOLIECCOB naboparo
nokazarenb 3 (HEeKTHBHOCTH TIBIXaHUSL OT BHEITHUX U pHOM
JBIXaHUS BHYTPEHHUX (haKTOpPOB paboThI,T
6.00mas XapaKTEePUCTHKA €CTBI
IBIXaHUS W €ro 3HadyeHue
3aBHCHMOCTh IIPOLIECCOB
IBIXaHUS OT BHEIIHUX U
BHYTPEHHUX (PaKTOPOB
11 TemaNell MusnepanbHOe MuHepalibHOE TUTaHUE Pedepar, 2,5 | [1], [2], [3], [4],
MTUTaHNE PACTCHUH. pactenuii. @u3noIOrHYecKast YCTHBIN [5]
1.06mue mnpencTaBieHUs O POJIb MaKpO3JIEMEHTOB (a30T, orpoc,
MHHEpaIbHOM MUTAHUHU dbocdop, kanpLuuii, MarHui) u KOHCIHEKT

2.Duznonornyeckas poJib

MHUKPO3JIEMEHTOB (KeEIe30,




MaKpO3JIEMEHTOB (a3or, LIUHK, Me/lb, 60p, MOIUOEH, BBINOJIHE
docdop, Kanpuuii, MarHui). KOOaJIbT, MapraHen) HUE
3.duznonoruyeckas poib naboparo
MHUKPO3JIEMEHTOB (>xeneso, pHO
IIUHK, MeIb, OOp, MOIHOJIEH, paboThI,T
KOOaJbT, MapraHelr) €CThI
12 TemaNe 12. Poct u pasButHE Pocrt u pazButHe pacTeHuit Pedepar, 2,5 | [1]1, [2], [3], [4],
pacTeHui OO1u11e 3aKOHOMEPHOCTH YCTHBIN [5]
1.006mme 3aKOHOMEPHOCTHU pocta duTOoropMoHbI ompoc,
pocta OCHOBHbBIE 3aKOHOMEPHOCTH KOHCIIEKT
OcHOBHbIE ~ 3aKOHOMEPHOCTHU OHTOI'€HE3a, FOBEHWJIbHBIN ,
OHTOTCHE3a, FOBEHWJIbHBIN sTan. 'opMOHBI LIBETEHHUS. BBINOJIHE
sTan. 2.1'0OpMOHBI IIBETCHUSI. PasButne u cozpeBanue HUE
PazButue u  co3peBaHue IUIOJIOB U CeMsIH, KIIyOHEeH U nabopato
IUIOJIOB U CeMsH, KIyOHEel u naykosull CTapeHue u cMepTh pHOI
JYKOBUI] pacTeHuil Ananranus u paboThI,T
3. Crapeane u CMepTh YCTOWUYMBOCTb PACTEHUH K €CThI
pacTeHui HeOIaronpusTHEIM (hakTopam
3.Amantanyst ¥ yCTOWYHBOCTb Cpelbl
pacTeHui K
HeOJIaronpusaTHBIM  (hakTopam
Cpelbl, BBICOKUM W HH3KUM
TEeMIIepaTypam, nepuuuTy
BO/JIBI, BbIOpOCaM
MIPOMBITIIICHHBIX
PEAIPUATHI
13 TemaNel3. @usnonorust pocta dwusnonorus pocra u Pedepar, 2,5 | [1], [2], [3], [4],
U JIBKEHUS PACTCHUH. JBY>KEHUS pacTenuil. Ooume YCTHBIN [5]
1.006mue 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH POCTa ompoc,
pocra. KiieTouHble OCHOBBI 3aBHCUMOCTb POCTa OT KOHCIIEKT

pocta. OCOOEHHOCTH pOCTA.

BHEITHUX ()aKTOPOB




Koppemnsuu. BBINOJIHE
HepaBnomepHnocTs pocra. HUE
ITokoii. PocToBrle ABMXXEHUSI naboparo
pacTeHui pHOH
2.3aBUCHUMOCTh ~ pOCTa  OT paboThI,T
BHEIIHUX  (hakToOpoB  (CBET, €CTBI
BJIQ)KHOCTH TMOYBHI U BO3/1YyXa,
ra3oBblii cocTaB arMocdepsl,
MUHEPAJIbHOE MUTAaHUE
14 TemaNel4. ®uTOropMOHSEI duToropm aykCcHHBI, Pedepar, 2,5 | [1], [2], [3], [4],
1.I'opmoHBI pacTeHuid: IUTOKHUHHUHBI, THOOEPEITHHBI, YCTHBIN [5]
ayKCHHBI, [IUTOKUHUHBI, abcIM30Basi KUCIIOTA, STHIICH, orpoc,
rub0epeunHbl,  abcuu3oBas OpaccUHOCTEPOUIBI. KOHCIIEKT
KHCIIOTA, STHIICH, HeropmoHaibHBIC PETyIsSTOPHI :
OpaccUHOCTEPOU/IBI. pocta. MexaHu3M AeicTBUs BBITOJTHE
buocunTe3,  MHOrooOpaswme. TOPMOHOB PacTEHUI HUE
®dusnonorunyeckue 3pHeKThl nabopato
2.HeropmoHanbHbIe pHOM
PETYIATOPHI pocra. paboTHI,T
Camumuiatr  u (QeHOJIBHBIC €CTBI
coennHeHus. B3aumonencraue
C  JApYrMMH  TOPMOHAMH.
B3anmoneicTere ropMOHOB.
3.Mexanuzm JIEHCTBUS
TOPMOHOB pacTeHHiA.
[Tonyuenue TOPMOHOB.
[IpumeHeHre TOPMOHOB
15 Tema Nel5.  ®wusmonorus dusnonorus pa3BUTUs Pedepar, 2,5 | [1], [2], [3], [4],
pa3BUTHS paCTCHUIA. pactenuii. OCHOBHBIC YCTHBIN [5]
1.OcHOBHBIE 3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH OHTOTEHE3a. orpoc,
OHTOT'CHE3A. Turnbl Turbl OHTOreHEe3a, dTAIbI KOHCHEKT




OHTOT'€HE34, JTaIbl OHTOI'€HE3a, BO3PaCTHbIE :
OHTOT'€HE3A, BO3pacTHbIE n3MeHeHus KOBeHUIbHBIN BBINOJIHE
U3MEHEHUH. sran. [Ipopactanue cemsH. HUE
2.YOBeHuNbHbBIN JTall. ®opMupoBaHUE BEr€TaTUBHBIX nabopato
IIpopacranue CEMSIH. OpraHoB. BiusHue BHEIHUX pHOM
@opMHUpOBaHNE BET€TaTUBHBIX YCJIOBHMM Ha 3a1|BETaHUE paboThI, T
OpraHoB. pacTeHUH. €CTbI

3. Brnusaue BHEIITHUX

YyCIOBUM  Ha  3alBETaHHE

pacTeHui.

4.I'0pMOHBI IIBETCHUSI.

16 TemaNel6. dusnonorus Ousnonorus pa3BUTUS Pedepar, 2,5 | [1]1, [2], [3], [4],
pa3BUTHUs pacTeHuM. pactenuii Liserenue, YCTHBIN [5]
I'opmoHnanbHas Teopus OIBbUICHUE, OIJIOJJOTBOPEHHE orpoc,
3aLBETAHUS pacTeHui Pa3ButHe 1 co3peBaHue CeMsH, KOHCIIEKT
M. X YaiinaxsHa. oOpa3oBaHue KIIyOHEN u ,
1.IlBerenue, OIIBUICHHUE, JYKOBHIL BBINOJIHE
OILJIOJIOTBOPEHHUE. HUE
2.PazButne U co3peBaHHE nabopato
ceMsiH, 0Opa3oBaHuE KIIyOHEH pHO#t
U JIyKOBULL. paboThI,
3.Crapenue pacTeHuit TECThI

17 TemaNel7.®usznonorus duznonorus ycToidnBOCTH Pedepar, 2,5 | [1], [2], [3], [4],
YCTOWYUBOCTU PACTEHUM. pactenuii Ctpecc U aganTanus YCTHBIN [5]
1.Ctpecc u ajanTamus OTBETHBIE PEaKIIMU PACTEHHI onpoc,
2.Heb6naronpusiTHbie (GakTOpbI Ha JIEUCTBHE CTPECCOPOB KOHCIIEKT
OMOTHYECKOW 1 aOMOTHYECKON CtpeccoBble OelKu U X BBIIIOJIHE
MIPUPOJBI. ¢byHkuMu MexaHu3MBbI 3acy- HUE
3.0T1BeTHBIE peakuun XOYCTOMYHUBOCTH naboparo
pacTeHui Ha JIeHCTBUE pHOI
ctpeccopoB. Cnernupuueckne paboTHI,




U Hecnenupuueckue peaxiium.
CrtpeccoBble Oenku ©  UX
byHKIHH.

4.Boaubrii IePUITHT.
MexaHu3Mbl 3acy-
XOYCTOWYMBOCTH ME30(pUTOB.
Bricokue KOHIIEHTpALlUU
coneil. Tumbl MOYBEH-HOIO
3aCOJICHHUS. Crioco0sl
MOJICPKaHUsI OBOJHCHHOCTH.
[IporekTopHbie oenku,
CHUHTE3UPYIOLIHECs B
pacTeHHusiXx  HpPH  COJEBOM
cTpecce.

AHOKCHS ¥ TUTIOKCHSI.
Tokcu4HOCTH TSKEITBIX
METAJJIOB JJsl pPAacTeHUH uX
HAKOTUICHHE B TKAHIX

TECThI

18

TemaNel8. dusznonorus
YCTOWYUBOCTU PACTEHUH K
HeOJIaronpHUsATHBIM YCIOBUIM
OKpY>Karolleu Cpeibl.
1.®u3nonornyecKkue OCHOBBI
ajlanTanuy pacTeHUi K
HeOJIaronpusATHBIM YCIOBUIM
CpEIBbL.

2.®u3nonorusi ycTON4YuBOCTH
pacTeHui.
PannoycroiiunBOCTS.
ConeycroitunBocCTb. JlelicTBue
Ha pacTeHust U30bITKA COJICH B

DuU3M0NOorns YCTOMYMBOCTH
pacTeHui K HeOIaronpusTHHIM
YCIIOBUSAM OKPYKAIOLIEH Cpelt
DU3N0JI0rNIeCKIe OCHOBEI
aJlanTaluy pacCTEHUN K
HEOIaronpUsATHBIM YCIOBUSM
cpensl. duznonorus
YCTOWYHUBOCTU PAaCTEHUM.

Pedepar,
YCTHBIN
orpoc,
KOHCIEKT
)
BBINOJIHE
HUE
nabopato
pHOI
paboThI, T
€CTBI

2,5

[1], [2], [3], [4],
[5]




IIOYBe.

3.YcTOMUYMBOCTD paCTEHUH K
BbIOpOCaM MPOMBILIIEHHBIX

HNPEANPUITUI U TPAHCIIOPTA

19 Tema Nel9. OcHOBBI OCHOBBI KJIETOUYHOM Pecepar, 2,5 | [11, [2], [3], [4],

KJIETOYHOM WHXCHEPUU WHXCHEPUU PacTCHUN YCTHBIN [5]
pacTeHuii MeTo/1b1 KIIETOYHOM orpoc,
1.Kpatkast ucropus KyiabTyphbI WH)KEHEPUU pacTe-HUi. KOHCTIEKT
KIeTok u TkaHed. Lemn wu MeTtobl U ycoBUs ,
3aJjaul  KJIETOYHOH  WHXKe- KyJbTHBHUPOBAHUS BBITIOJTHE
HEpHUH PACTCHUH. U30JIMPOBAHHBIX TKaHEU U HUE
2.Metob1 KJIIETOYHOH KJIETOK OpraHu3MoOB MeTo1bl U nabopato
WHXCHEPUU pacTeHHUH. YCIIOBUS KyJIbTUBUPOBAHHUS pHOM
Metoabt " YCIIOBUS W30JIUPOBAHHBIX TKAaHEH 1 paboThI,T
KYJIbTUBHPOBAHUS KJIETOK OPraHU3MOB €CTBI
W30JIMPOBAHHBIX TKaHEW H
KJIETOK OPTaHU3MOB
3.I'ennas UHXXEHEpHs
pacTeHui
4 9KOJIOTUYECKHE,
MEIULUHCKUE M COLHaIbHO-
HKOHOMHYECKUE PHICKH,
CBSI3aHHBIE C TPUMEHEHUEM
MPOJTYKTOB TE€HHOU
WH)XEHEPUHU

20 Tema Ne 20. OcHOBH Hcnonp3oBanne merona Pedepar, 2,5 | [1], [2], [3], [4],
KJICTOYHOM MH)KEHEpUHU KYJIbTYp KJIETOK U TKaHEH B YCTHBIN [5]
pacteHuit CO3JTaHUH COBPEMEHHBIX orpoc,
1.Ucnons3oBanue MeTo/1a texHosoruit [Ipumenenue KOHCTIEKT
KyJbTYp KIJIE€TOK M TKaHEW B TEXHOJIOTH, 00JIETYArOIITIX :

CO3JIaHUH COBPEMEHHBIX CeNIEKIIMOHHBIN TpoIiecc BBITIOJIHE
TEXHOJIOTUH METO/a KYJIBTYPHI KJIETOK U HUE




2.IlpuMeHeHne  TEXHOJIOTHIA, TKaHei MeTo/1bl KI€TOUYHOU naboparo
00JIEryaroux CelIeKIIMOHHBIH cenekuuu. KiionansHoe pHOH
MpOLIECC METOAA KYJIBTYpbI MUKPOPa3MHOXKEHUE paboThLT
KJIETOK Y TKaHEu €CThI
3.Metonsl KJIETOYHOH
CEJICKLUN. KionansHoe
MUKPOPa3MHOKEHUE

Texymas pabora CTy/I€HTOB 0 25

2 pyOexHas KOHTpOJIbHAA 0 25
pabora Kommnbrotepaoe
TECTHPOBAHUE

HUTOI'O 40 0 20 48 0 | 100

IIpumeyanus:

— Bce Buabl yueOHOM paboThl MOTYT MPOBOJUTHCSA AUCTAHIIMOHHO HA OCHOBAaHMHU JIOKAIbHBIX HOPMATUBHBIX aKTOB.

— B nensx peanuzanyu MHIMBUIYalIbHOIO IMOAXO0/JAa K OOYYEHHMIO CTYACHTOB, OCYIIECTBISIOIIMX Y4YEOHBIM Mpoliecc M0 MHAWBHIYaTbHOU
TPAGKTOpPUU B paMKaX HHIUBUAYAJIBHOIO pabovyero IuUlaHa, W3y4YE€HUE NaHHOM JUCHMIUIMHBI MOXET OCYIIECTBIATHCS uepe3 WHAMBHIyalbHbIE
KOHCYJIbTAIlMHM TPEIoAaBaTessl OYHO, B Yachl KOHCYJbTAIU, MO 3JEKTPOHHOW MOYTE M C MCIOJIb30BAaHUEM IUIAT(HOPM JHUCTAHIIMOHHOTO OOyuYeHUS.




6. O0pa3oBaTesibHbIE TEXHOJIOTUH

B cootBercTBHM C rocylapCTBEHHBIMH OOpa30BaTENIbHBIMU CTAaHAAPTAMU BBICIIEr0 0Opa3oBaHUs pealu3alus yu4eOHOro Ipolecca JI0JDKHA
npeaycMaTpuBaTh MPOBEACHUE 3aHATHH B HMHTEPAKTUBHBIX W aKTHBHBIX (opmax. Buenpenuwe stux ¢dopm oOydyeHHS — OJHO U3 BaKHEHIINX
HalpaBJICHUH COBEPIIEHCTBOBAHUS MOATOTOBKH CTYAECHTOB B COBpEMEHHOM By3e. Llenb — nosblieHne 3ppeKTUBHOCTH 00pa30BaTeNbHOIO Mpolecca,
JOCTH)KEHHE BCEMH 00YJalOLIMMHUCS BBICOKUX PE3YJIbTaTOB O0yUCHHS.

WuTepakTuBHBIE (OPMBI MIPOBEACHUS 3aHATUH MpeanosiaraloT o0ydeHue B COTpyJHHUYEcTBe. Bce ydacTHMKM 00pa3oBaTelbHOTO Ipolecca
(mpemomaBarenb M CTYIEHTHI) B3aMMOJCHCTBYIOT JAPYT C JAPYroM, OOMEHHBAIOTCS HMH(OpMAaIeld, COBMECTHO PEHIal0T MPOOJIEMBI, MOJCIUPYIOT
curyauud. CyTh MCIIOJIb30BaHMsI aKTUBHBIX M MHTEPAKTHBHBIX ()OPM NPOBEACHHUSI COCTOMT B IOTIPYKEHMM CTYACHTOB B peajbHYIO aTMmocdepy
JIETIOBOTO COTPYIHUYECTBA 10 Pa3peuIeHNI0 TPOoOIeM, ONITUMAIIBHYIO U1l BRIPAOOTKH HAaBBIKOB M KQ4eCTB OYIYIIETO CIIENUAINCTA.

Jlnist perieHus: BOCHUTATENbHBIX M YUeOHBIX 3ajlau MpenojaBaTeaeM MOryT ObITh HCIOIb30BAHBI CIEIYIONNE HHTEPAKTUBHbIE (OPMbI 00YUEHUSI.

TpaauumoHHbIe JTeKINU U IPAKTHYeCKHE (CeMHMHAPCKHE) 3aHATHS C UCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOT M.

Jlekuusi-1uajIor — coiepykaHue MoJaeTcs 4Yepe3 CEpHIo BOIIPOCOB, HA KOTOPBIE CTYIEHT JO/DKEH OTBEYaTh HETIOCPEICTBEHHO B XO/1€ JIEKLIUH.

OmnuaifH-ceMUHAP — Pa3HOBUIHOCTH BEO-KOH(EPEHIINH, MPOBEACHUE OHJIAHH-BCTPEY WJIM Mpe3eHTaIui yepe3 HTepHeT B pexuMe peaibHOTOo
BpeMeHHu. Kaxkaplil U3 yd4acTHMKOB HaXOJUTCS Yy CBOETrO0 KOMIIbIOTEpa (CpEICTBa CBS3M), a CBSI3b MEXKAY HMUMHU IOJIep)KuBaeTcsa uepe3 MHTepHeT
MIOCPEACTBOM 3arpyKaeMoro MpuI0KEeH!s, yCTAHOBJIEHHOTO Ha KOMITBIOTEPE KaXKJI0T0 Y4acTHHKA.

Buneoxongepenuus — ceanc BuaeokoHpepenicsasu (BKC) — 310 TexHOMOrus HHTEpaKTUBHOTO B3aWMOJICHCTBUS IBYX M 0oJjiee Y4aCTHHKOB
o0pa3oBaTenbHOrOo TMporiecca /it 00OMeHa HH(PpOpMaIME B peaJTbHOM PEKUME BPEMEHH.

Buaeo-iaexuus — cHATas Ha KaMepy COKpallleHHast JeKIHsl, JOMoJHeHHas poTorpadusMu U CXeMaMu, WUTIOCTPUPYIOIIAs 0/IaBaeMblil B JIEKIIMU
MaTepua.

TexHoJ0rHs 3JeKTPOHHOr0 00y4eHMs (peaau3yercsi NMpHU TOMOIIM 3JIEKTPOHHON oOpazoBarenbHO cpeasl COI'Y mpu HMCnosib30BaHUU
pecypcoB OBC, npu npoBeIeHUN aBTOMaTU3UPOBAHHOIO TECTUPOBAHMS U T. [1.).

TBopyeckoe 3agaHMe COCTaBiIsIeT cojep)kaHue (OCHOBY) JHOOON HMHTEpaKTUBHOW (OpPMBI NMPOBEACHUS 3aHATHSA. BBIMOIHEHHE TBOPUYECKUX
3alaHuil TpeOyeT OT CTyJeHTa BOCIPOM3BEACHHUS TOJYy4YeHHOW paHee uHMOpManuu B QopMme, OINpeiessieMoi MpernojaBareyieM U TpeOyroiei
TBOPYECKOro nmoaxo/a: 1) mogbopka NpuMepoB U3 MPAKTUKH; 2) TOJ00pKa MaTepHrala 1o OnpeaeeHHON npodieme;

IIy0nuuHas npe3eHTanms NpoeKTa - caMblil 3 PEeKTUBHBIN CITOCOO JOHECeHHs BaXKHON MHGOpMaIUU IpU MyOIUYHBIX BBICTYIIeHUIX. Crnaiij-
Mpe3eHTAIMH MTO3BOJISIIOT 3(PPEKTHO 1 HATIISAHO NPEACTABUTh COACPKAHKE, BBIIETUTh U MPOWUTIOCTPUPOBATH COOOIIEHHUE.

HNuTepakTHBHAsI JeKUMsl MPEJICTABISAET cOOOW BBICTYIUICHHWE TNpemnojaBarels Mepe ayIuTOpPHi CTYAEHTOB C NMPUMEHEHHEM CJeIyIOIUX
MHTEPAKTUBHBIX (opM oOyueHusi: 1. ynpasiseMas TUCKyccHsl Win Oecena; 2. IeMOHCTpAIs CIaliJIoB WM y4eOHbIX (QUIBMOB; 3. MO3TOBOH IITYpM; 4.
MOTHBALIMOHHAs peYb U Jp.

Pa3paGorka mnpoekTa TNO3BOJISIET YYAaCTHUKAM MBICICHHO BBIMTH 3a MpeeNibl ayJIuTOPUHM M COCTaBUTh MPOEKT CBOMX JEHUCTBUH IO
00Cy/1a€MOMY BOINPOCY YYAaCTHUKU MOTYT OOpaTUTHCS 3a KOHCYJIbTAllMEW, TOTOJHUTEIbHON JUTEpaTypoll B CHELUATU3UPOBAHHBIE YUPEKICHHUS,
ONOJINOTEKH U T.1I.



IIpo6JieMmHOe 00y4eHme - TOMCK OTBETOB HA BOIIPOCHI 110 TEME.

7. YueOHO-MeTOANYECKOEe o0eclieYeHrne CAMOCTOSITeIbHOIH padoThl

CamocTosiTenbHast paboTa 00yJaronuxcs sBISETCS OJHUM U3 BUIOB yUeOHBIX 3aHsATHI. CamMocTosITeNbHas paboTa MPOBOAUTCS C IIENBIO:

— CHUCTeMAaTHU3aIMH U 3aKPETJICHHS MTOTYYSHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHHUHN 00yJaromuXcsl CTYACHTOB;

— yriyOJIeHHs ¥ paCUIUPEHHS TEOPETUUECKUX 3HAHMIA;

— (hopMHpoOBaHHS YMEHUI HCIOIb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOUYHYIO JJOKYMEHTAIIMIO U CIICHUATBHYIO JTUTEPATYPY;

- (hopmMupoOBaHUS CAMOCTOSITEILHOCTH MBIIIJICHHSI, CTOCOOHOCTEH K CAaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO M CAMOPEaTH3aIiy;

— pa3BUTHS UCCIIEIOBATEIBCKUX YMEHUM.

K Bumam camocTosiTenibHONM pabOTHl MPU U3YYEHUM JAHHOW JUCHUIUIMHBI OTHOCUTCS: HAIMCAHME JOKIIA/IOB, 3CCE, MOATOTOBKA MPE3EHTAIUH,
CaMOCTOSITENTbHOE U3yYEHUE JINTEPATYPhI IO TEME U COCTaBIIEHUE MO HEel KOHCIEKTOB, padoTa CO CIPaBOUYHBIMH MaTepuagamMH (T€PMUHOIOTHYECKIUMHU
Y UHBIMU CJIOBApSMH, SHIUKJIONEIUSIMH) U T.J.

Tembl 1 popMBI BHEAYAUTOPHON CAMOCTOSTENBHOM PaboThI, €€ TPYJOEMKOCTh COJIepKaTcs B pazaene 5, Tadm. 5.1.

Mertoandeckue peKOMEHAAINH 0 TUCIUTIINHE PUIAratoTCs.

8. OneHounblie CpeacTBa AJisl TEKYIIEr0 KOHTPOJIA YCIIEBAE€EMOCTH,
pyGEHCHOﬁ aTTeCTalluid N l'lpOME)KyTO'-IHOfI aTTeCTAllMHI 110 U TOIraM OCBOCHHUSA
AUCHHUIIIMHBI

PabGouas mnporpamma mnpegycMaTpUBaeT NPOBEIACHHE JIEKIMOHHBIX M JIAOOpPaTOPHBIX 3aHATUH, a TakkKe CleAylolue BHJIbI pPadoT:
CaMOCTOSITENIbHYIO PabOTy CTYIEHTOB O MOATOTOBKE YCTHBIX COOOLIEHUH, HATMCAHUIO JTOKJIQJ0B, MOATOTOBKY MPE3eHTALUI U 00CYXAeHUH 110 TeMaM
JUCHUIUIMHEL - padOTy B AaKTUBHOW U UHTEPAKTUBHOMN (opMax.

Pabouas nmporpamma npearnonaraet TeKyIui 1 MPOMEXYTOUHbIH KOHTPOJIb 3HAHUH.

Texywuii KOHMpOIb — 3TO HENPEPHIBHO OCYIIECTBISEMbI MOHUTOPUHI YPOBHSI YCBOEHHUS 3HAHMM U (OPMHPOBAHUS YMEHHUH U HaBHIKOB B
TE€YeHHE ceMecTpa WM yuyeOHoro roja. Tekymuid KOHTPOIb 3HAaHUM, YMEHUIN U HaBBIKOB CTY/IEHTOB OCYIIECTBIISIETCS B XOJ€ YU4eOHBIX (ayAUTOPHBIX)
3aHATUH, POBOJMMBIX IO pacnucaHuio. dopmamMu TEKYIIEro KOHTPOJSA BBICTYIAIOT ONPOCHl HA 3aHATUAX C LEIbIO IPOBEPKU HAIW4YUs 3HAHWM,
HEO0OXOIMMBIX JJIsl YCBOEHUSI HOBOT'O MaTepuraa WM JIJIsl BBISCHEHUS CTENIeHU YCBOEHUS U3JI0KEHHOT0 MaTepHara.

Pybesxcnbiti konmpons OCYIIECTBISIETCS IO OKOHYAHMM M3YYEHHUsS MaTepHalia MOIYJs B 3apaHee yCTaHOBJIEHHOE BpeMs. PyOeXHbI KOHTPOJIb
MIPOBOAMTCS C LEJNbIO OINpEAeNeHUs] KadecTBa YCBOGHMsI MarepHajia y4dyeOHOro Moayns B LeloM. B TeueHue cemecTpa Takue KOHTPOJIbHBIE
MEPONPUATHS TPOBOJAATCS 1O TpaduKy.



KonTpoJsbHble 3a1aHusl (1eMOBepCHM) I OLEHKH 3HAHWIl, YMeHHIl, HABBIKOB M (WJIM) ONBITA JeSiTeIbHOCTH, XapaKTepHU3yIIMX

Tanbl GOPMHUPOBAHNMS KOMIIETEHIMH B Ipoliecce 0CBOEHUS 00pa30BaTeIbLHON MPOrPaMMbl
IIpuMmepHast TemaTHKa pedepaToB

1. BnusHue aHTpONOreHHbIX (PaKTOPOB HA KAUECTBEHHBIM COCTaB JIEKAPCTBEHHBIX PACTEHUI.

2 MeTo1bl KaUECTBEHHOTO U KOJIMYECTBEHHOT'O aHAJIN3a, OMOJIOTMYECKH AKTUBHBIX BEILIECTB B JIEKAPCTBEHHOM PAaCTUTEIBHOM ChIPhE.

3 MeTobl KOJMYECTBEHHOI0 aHAJIN3a OMOJIOTMYECKH aKTUBHBIX BELIECTB B PACTUTEIBHOM ChIphE.

4 [Momucaxapuapl. Crpoenue. Knaccudukanus. MeToapl Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO anam3a. Llemtronosa. ['emunentonosa.

S. Kpaxmai, ciusu, kamenu. [IekTMHOBBIE BelecTBa

6 [TnmanerapHast poiab pOTOCHHTE3A.

7 ®u3noIorus pacTUTENbHON KIETKH.

8 ®uznonornyeckas CylnHOCTb U 3HAUECHUE JAbIXaHUS B dKU3HU PACTEHUS.

9 CBeToBbIE U TEMHOBBIE pEaKLUU (POTOCHHTE3A.

10. Pe3ynbratel pocta pacTeHUH.

11. [IpakTHueckoe UCIOIB30BAaHUE PETYIISITOPOB POCTA B JIECHOM XO031CTBE U 3€JICHOM CTPOUTEIHCTBE.
12. BrnusiHre BHEMIHUX YCIOBUN HA POCT PACTEHUI.

13. DU3NOIOTNYECKUE OCHOBBI ONIBUICHHUS, IBETEHUS, OIJIOJOTBOPEHMSI U IIJIOJOHOIIECHUS

Ilpumepnas memamuxa npezenmayui

1.JIucTt Kak onTuyeckas CUCTEMa

2.IlurmeHTs! GOTOCUHTE3A

3.CeeroBas (haza ¢poTocuHTE3

4. TemnoBas ¢a3a ¢orocuHTesa

5.MuHepanbHOE MUTAHUE PACTEHUN

6.XMMHYECKUI COCTAB PACTUTEIBHON KIIETKH

7.Ctpoenue u QyHKIIMM OPTAaHOUIOB PACTUTEIILHON KIIETKH *.
8.Xnopomnactel Ctpoenne OyHKun

9.®n3M0I0THS paCTUTEIBHOMN KIETKU

Bonpocsl k 1 pyGe:kHoll KOHTPOJILHOM padoTe
1. OOBexT u mpeaMeT (HU3NOIOTUH pacTeHul. 3agaun GU3UOIOTHH PACTEHUN



2. Hcropuueckuii ouepk pa3BUTHs (pU3HMOIOIUU PACTCHUH.

3. Mecto (pu3H0I0rUN pacTeHU Cpean APYruxX HayK.

4. Mertopbl, uCnoIb3yeMble B GU3NOIOIMH PACTCHUH

S. CrpoeHue KIeTOYHON CTEHKHU pacTeHui. BelecTBa, BXoAsIMe B COCTaB KJIETOYHOW CTEHKU

6. CBoiicTBa ¥ GyHKIIUU KJIIETOYHOU CTEHKH.

7. [Tnazmonecmel. Ctpoenue u GpyHkuu. CUMILIACT. ATIOTUIACT.

8. Oynkuuy anmnapara ['onbmku.

9. Bakyonu, npoBakyoJiu, TOHOILIACT.

10. Anpo. Crpoenue sinpa. Hykneonnaszma.

11. uTo301b. Ponps Mukpotpybouek n MukpoduiamenToB. Posb urockiera.

12. Posnp OI1C u pubocom B )KU3HEAEATEIBHOCTU PACTUTEIBHOMN KIIETKH.

13. Murtoxonapun. CTpoerne 1 pyHKIIMH MUTOXOHAPHIA.

14. [Tnactunel. Xnopomnactsl. Tuinakonasl. CTpomsl. ['paHanbHble U arpaHalbHbIe XJIOPOILIACTHI.

15. XpOMOILIACTHI U JIEUKOIIACTHI.

16. CBoiicTBa )XUBOW KIETKU

17. XUMUYECKHE KOMIIOHEHTBI KJIETOUYHOW MeMOpaHbl. Jlunuel, pochonunuiasl, IIMKOIUINIbI, OCIIKH.

18. XUMHUECKUEe KOMIIOHEHTHI KIIeTOUYHOU MeMOpaHbl. benku, ctpoenne. AMUHOKUCIOTHI. DyHKIIMM MEMOpaHHBIX OEIKOB.

19. Opranu3zanus KJIeTOYHOW MeMOpaHBbI

20. 3HayeHHne ToMeocTasa il KJIETOK PacTeHUH.

21. [MunonnTo3. OTIMYKMe MUHOIUTO3a OT (arouuTo3a..

22. [Tnactunel. CtpoeHue xjoporiactoB. ['paHanbHbIe M arpaHaIbHbIE XJIOPOIUIACThI. XUMUYECKUH COCTAB XJIOPOIIACTOB.

23. [lepoxcucomsl, cOCTaB U CTpoeHNe. MUTOXOHAPUH U UX CTPOCHUE, (HYHKIIHH.

24. ITepenocunku 31eKTpoHOB. PEPPeIOKCHH U JKEIe30CoepKaIIIe OCIKH.

25. L{IuTOXpOMBI KaK MEPEHOCUYUKH IIIEKTPOHOB

26. VYdacTre nepeHOCYHKOB IEKTPOHOB B AIEKTPOTPAHCHOPTHOH 1enu poTtocunresa (3TLL).

27. Urto Ttakoe porocucrema? M3 vero cocrout porocucrema I? I'ne naxoaures hporocucrema

28. Uro takoe porocucrema? I'me naxomures porocuctema 11?7

29. Kak mpoucxoanuT HeUUKIMYECKUI TPAaHCIIOPT IEKTPOHOB?

30. Uro Ttakoe d¢ortocunternueckoe Gocdonuposanue? KakoedochomupupoBanue HazpBaloT nuKiInyeckuM? Henmknnueckum?
[ceBnonmxinyeckum?

31. Kak mponcxouT NUKIMYecKUi TPaHCIIOPT 3IeKTpoHOB? CymMMapHOe ypaBHEHHE IHKINIECKOT0(hOCHOINPUPOBAHUS.

32. Kax nmporcxoauT nceBAOUMKINYECKUN TPAHCTIOPT 3JIEKTPOHOB?
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33. JlaiiTe XapakTepuCTUKY CBETOBOM (ha3bl poTocuHTe3a. B Kakoif yacTu XJIoporiacTa MpOUCXOIUT CBeToBas (aza?
34. Kakue ycinoBust HEOOXOIUMBI IJIs1 TPAHCIIOPTA IEKTPOHOB?
35. B ueMm cyTh TeMHOBOI# (a3bl poTocuHTe3a? Kakue mporecchl IporucxXoasT BO BpeMs TeMHOBOH (a3bl poToCHHTE3a?

Bonpocekl ko 2 py0e:kHOM KOHTPOJILHO padoTe

Kak npoucxonut BoccranoBinenue CO2 B uukie KaibBuna?

Huxn KansBuna. Ha xakue stanst genst uuki Kansuna?

.Kakoe BeniecTBo siBnsieTcs nepBUYHbIM NpoaykToM B 1ukie KanbBuna? [louemy nukn KaneBuna nHaspeiBarot C3-mukiaom?
OcoOEeHHOCTH aHATOMUYECKOTO CTPOCHUS JINCTOBOM TUTACTHHKH Y C4 pacTeHHIA.

Ocobennoctu 1ukia Xerya-Cioka.

Ponp oOkiaiku mpoBOASIIETO MyYKa Y KYKYpY3bl, CaxXapHOr0 TPOCTHHUKA, COPro?

Ocob6ennoctu C4- nukiia (POTOCHHTE3A.

Oco0eHHOCTH KOOTIepaTHBHOTO (DOTOCHHTE3A.

Uewm otnuyatorcsa C4 pactenus ot C3 pacTeHUid.

KucnorHeril MmeTaboau3M TONCTIHKOBBIX. OCOOEHHOCTH (POTOCHHTE3a Y PACTEHHI CYKKYJIEHTOB?
OcobenHocTy aHaToMu4Yeckoro crpoeHus oonpimHcTBa CAM — pactenuii?

Oco00EHHOCTH TJIMKOJIATHOTO IUKJIa POTOCUHTE3A.

HazoBute opranouipl KJI€TKH, B KOTOPBIX MPOUCXOIAT PEAKIIUH MTUKOJIATHOTO LUKIIA.
Boccranosnenune asora.

Jaiite 0011yI0 XapakTepuCTUKY POTOCHHTE3A.

JlaiiTe onpeneneHue CIeyouM TOHATUSIM: HHTEHCUBHOCTh (POTOCHHTE3a, KBAHTOBBIN pacxoa (POTOCHHTE3a, ACCUMIIIAIIMOHHOE YHCIIO.
Brnusinue cBeta Ha (hOTOCHHTES.

Bnusinue yriekucnoro raza Ha (POTOCHUHTES.

Brnusinue kuciopona Ha poTocuHTe3.

Brustaune MmuHEpanbHOTO MUTAHUS HA OTOCHHTES.

3aBUCHMOCTh MHTEHCUBHOCTU (DOTOCHHTE3A OT KOJIMYECTBA BOJIBI.

JlHeBHOM X0/ poTOCHHTE3

3aBUCUMOCTh (DOTOCHMHTE3a OT TEHETUYECKHX 0COOCHHOCTEN 1 BO3pacTa PacTCHHI

doTocuHTe3 U ypoxaid. Yem oTiuvaeTcs yposkail OM0IOrHYecKUil OT yporkas X031HCTBEHHOT0?
Uro Takoe yucTas MpoyKTUBHOCTH (hOoTOCHHTE3a?

. [lalite onpenenenue bIXaHUIO.



27. JlaiiTe onpeesieHne IbIXxaHuio. YTo Takoe abIXxatenbHbIi cyocTpaT? Kak 3anmuceiBaeTcss CyMMapHOE YPaBHEHHE JIbIXaHUS?

28. JlaiiTe onpeneneHue apIxannio. YTo Takoe apxaTenbHbli cyOcTpat? Kakue BemiecTBa MOTYT CIIYyKHUTh JbIXaTeIbHBIM CyOCTpaTOM?

29. Hanuiute cymMmmapHble ypaBHEHHUs IbIxaHus U porocunresa. [laiite onpenenenue AbIXaHuO0 U GOTOCUHTESY.

30. Yto Takoe riukonu3? Kakoe 3HaueHne umeeT raukonu3? ['1e mpoucxoauT riuKoaus?

31. ®U3HOIOTUYECKUM CMBICH TIIMKOIM3a. [ 16 TPOUCXOAUT TITUKOIH3?

32. Kak nmpoucxoaut raukonn3? Kakue BemiectBa SBISIOTCS KOHEUHBIMU MPOJIyKTaMu Tiukonu3a? Kakue kohepMeHTH SBISIOTCS KOHEUYHBIMHU
MPOAYKTaMH IIIMKOIN3a?

33. Kakoe 3nauenue nmeer raukonn3? B uem Gpu3nonsornyeckuii cMpIci rimkonnsa? YTo Takoe TIroKoOHeoreHe3?

34. UTo mpouCXOONT B KJIETKE C MHUPYyBaTOM?

Kputepuu ornieHMBaHuUs MPEACTaBICHBI B Ta0bnwuIe 8.1.
IIpuMepbI TeCTOBBIX 3aIaHUI 10 TUCHHUTIIIHHE:

[TenTuanas cBsi3b 00pa3yeTcs MpH B3aUMOJICHCTBUM TPYIII:
OH u COOH;

NH2 u OH;

COOH u NH2;

brnaronapst kakomy nojaumepy KJIeTOYHasi CTEHKA U MTOKPOBBI TKAHEH MOBEPXHOCTH CTEHOK KJIETOK HEMPOHUIIAEMBI ISl BOJIBI M Ta30B
Cybepun

Kyrun

JIuraun

I'emunienaroiiosa

Ha xakue kyaccel AT XMMUYECKHE KOMIIOHEHTHI KJIIETOUHOM CTEHKH
OcHOBHbIE, ATKPYCTUPYIOIINE, UHKPYCTUPYIOIIUE U SKCKPYCTUPYIOIIHE
OCHOBHBIE, aTKPYCTUPYIOIINE U UHKPYCTUPYIOLIHUE

NHKpycTUpYOIIKE U aTKPYCTUPYIOIIHE
CpenuHHBIE INTACTUHKY U MJIa3MO/IECMBI



UeM npoHM3aHa 3aMbIKAOLIAs INIEHKA MEK1Y IIOPaMHU JIBYX COCEHUX KIIETOK
CpeMHHBIMU TIJIACTUHKAMHU

IIna3sMmoaecmamu

Llennrono3HbIMH HUTSIMHA

JIurauaOM

Kakoe BemiecTBo XxapakTepu3yeT 0/1epEBEHEHNE CTEHOK PACTUTENBHBIX KJIETOK
[IexTnn

TerparunpakanHabuHoN

JIurunx

I'nuuepun ¢eIOHOBON KHCJIOTHI

N3 gero coctosT MUKPOGUOPHUILIBI LEILTIOI03bI
W3 8-10 munemn

W3 100-150 munemn

W3 2-x meneii reMUIeII0I036]

N3 muouiIbHBIX KOJUTOUIOB

N3 gyero coctout nporomiact

N3 saapa, nuronnasmel U KJIETOYHOU CTEHKHU

U3 sapa, nuronnasmel, KIETOYHOW CTEHKH U MJIA3MOJECM
N3 siapa u ruanomnnazmsl

U3 simpa M nuroriasmMel

[utockenet GpopMHUpPYIOT

KasbrieBplie BKIIFOUEHHNS KIIETOYHOM CTEHKH

MuxkpoTpy00ouKH, MUKPO(UIAMEHTHl U MUKPO(PHUOPUILIBI LEIITIOI03bI
MukpoTpy00oukr MMUKPO(UIaMEHTHI

MuxpoTpyO0oUuKn 1 Makpo(puOpUILIEI

CTpyKTypHBIil O€JIOK KIETOUYHOW CTEHKHU:



OKCTEHCUH
NukpycTuH
DKCIpPecCHH
[Iposnamun

Kakue BemecTBa KJICTOYHON CTEHKU PACTEHUIN CIIOCOOHBI CBA3BIBATh BPEAHbIC BEIIECTBA B KUIICYHHUKE YETIOBEKA
CyOGepuHsl

[TexTrnbI

KETOIJIyTapar U ero Npou3BO/IHbIE

Cumrniacrt 370...

TkaHb, XapakTEPU3YIOLIAsAC SPKO BHIPAXKCHHBIMH T'PAaHUIIAMU MEXKIY KJIETKaMu

Tum mactug

COBOKYITHOCTH MPOTOIJIACTOB PACTUTEIBHBIX KJIIETOK, CBI3aHHBIX MEXIy COOOH TIa3MO-JeCMaMH
Tun TkaHel ¢ HEMOJIHBIM Pa3TrPAHMYCHUEM KIIETOK

MecToM CUHTE3a LEITI0I03bI ABISAETCS

bnwxaitmas nuctepra SI1C o oTHOLIEHUIO K IIa3MoJIecMe
Knerounas crenka

Pubocomansnas O1IC

Anomnanct

Kakoe BeliecTBo 1 B Kakoi KoH(opMaIiuu o0pa3yeT MUKpOTpyOOouKu?
Cy0OepuH B BUJIE TTOJMMEPHOH 1NN

TyOynun B popme ABONHHON crivpanu

TyOGynuH B hopMe oJMHAPHOMN CIMpaIH

TyOynuH B BUE - CKJIQT4aTOCTH

CornacHo 2-My 3aKOHY TEPMOJMHAMHKH, paCTUTENbHAs KJIETKa, KaK OTKpPbITasi CUCTEMa, CTPEMUTCS K:
VY BEIMUYEHUIO SHTAIIBIINN

YMeHBIICHUIO SHTAIbIIHU

K yBenuuenuto sueprun [ m66ca u ymenbienuto sHepruu I'eiimrosnsia



K ycroituriBoMy HepaBHOBECHOMY COCTOSIHHIO

Kaxkue 6enkn 06ecreunBaroT BA3KOCTh IIMTO30JIsI M €T0 MEePEX0/Ibl U3 3015 B T'elIb U 00OPAaTHO
JIurauna

AXTHH 1 MUO3UH

AXTUH, MHO3HMH U THCTOH

TyO6ynun

OCHOBHBIM BEILIECTBOM, 00pa3yIOIUM KYTUKYITY, SBISETCS:
Kyrun

CyOepun

IlexkTnn

Bce BapuaHTbI BEpHBI

IIna3zMonus 3To

[Iporecc mepeBapuBaHus MTUTATEIHHBIX BEIIECTB B IIUTOIIIA3ME
[Ipouecc oTaenenus npoTomIacTa OT KJIETOYHON CTEHKH
[Tporecc 06pazoBaHus MIA3MOIEMMBI

[Iporecc pa3pymieHus: KIETOYHOW CTEHKHU

DyHKIUU KJIETOYHOU CTEHKHU

3ammuTHas, MEXaHH4YecKas., TOMeoCTaTuuecKas , TpaHCIIOPTHAs, 3aracaronas
CuHTeTHYeCcKas

PenponykruBHas

LluToxkmHeTHUECKAS

[Tnactuas! 3TO

JIBymeMOpaHHbIe KOMIUIEKCHI, COep KaIie IPaHbl U TUIAKOUIbI
JIBymMeMOpaHHbIE OPTaHOMIbI, CIIOCOOHBIE K CUHTE3Y YIJIEBO/IOB
Opranonpl, umeromue coocrsennyto JJHK

Bce yTBepxkaeHs BEpHBI



Yo Takoe TOHOIUIACT

Oco0bl1it OpraHou 1 pacTUTENbHBIN KIETKU, CHHTE3Upyromuil AT
CTpyKkTypHO-(QYHKINOHATIbHASA €AMHULA [1JIACTU

CB00OOHOE IPOCTPAHCTBO BCEX KIETOK

MemOpaHna, orpaHMYMBarOIIas KJIETOUYHYIO BaKyOJIb

B kakoii craguu MuTo3a 00paszyercst KJIeTouHas CTeHKa
Temodaza

[IpecunTeTnyeckuii nepuo uHTEpdasbl

B nponecce nutoknHesa

B meradaze

ConeprxaHue 30J1bl B CyXOM BEIIECTBE PACTEHUI 3aBUCHT:
CocraBa II0YBBI

Coneprxanus B HEM coJiei

Kimmarnaeckux ycnoBuit

Bce oTBeThl BepHBI

BererannoHHBIN METOX 3TO:

Crioco0 BbIpalllMBaHUsl PaCTEHUH B HMCKYCCTBEHHBIX YCIOBHUSIX B CTEKJSHHBIX WM Me-TANIMYECKHX COCYJaX, 3alOJHEHHBIX BOJAOH, MECKOM WM
IIOYBOM

BrIpanuBanue npopocTKOB WM B3pOCIIBIX PACTEHUI Ha MUTATENbHOM cpefie 6€3 MUKPO-OpraHu3MOB

Mertoa BbIpaliuBaHus pacTeHUH 0e3 MOYBbI HA HCKYCCTBEHHBIX MUTATEIbHBIX PACTBOpaX

MeTto BbIpaliMBaHus pacTeHUIl 0€3 MOYBBIL, MPU KOTOPOM KOPHH HAXOSTCS BO BJIQXKHOM BO3JYXE€ M ONPBICKMBAIOTCS KAIUSIMM MUTATEIBHOTO
pacTBopa

MertoJ cTepuiibHOU KYJIBTYPHI 3TO:

MeTo/ BeIpaliMBaHus paCTCHH 0€3 TOUBHI HA HCKYCCTBEHHBIX MUTATEIBHBIX PACTBOPAX

BripammBanue mpopoCTKOB pacTeHUI B MCKYCCTBEHHBIX YCJIOBHSX Ha MUTATEIILHON cpesie 0€3 MUKPOOPTaHU3MOB

MeTtoa BbIpallMBaHUs PACTEHUI 0€3 MOYBBI, MPU KOTOPOM KOPHU HAXOJSATCS BO BIIAXXHOM BO3JyXEe W OMPBICKUBAIOTCS KAIUIIMU MHTATEIHHOTO
pacTBopa

Crioco0 BeIpalliMBaHMs PACTEHU B UCKYCCTBEHHBIX YCIOBUSAX B CTEKJISTHHBIX WJIM METalI-TMYECKUX COCYaX, 3allOJIHEHHBIX TIECKOM UJTH TIOYBOM



Meroa ruIpONOHUKH 3TO:

Mertoa BbIpaliMBaHus pacTeHU Oe3 MOYBBbI, IPU KOTOPOM KOPHU HAXOAATCS BO BJIAXKHOM BO3JyXe M MEPUOJUUYECKU OINPBICKUBAIOTCS MEIKUMHU
KaIUISIMU IIUTATEJIBHOIO pac-TBOpa

Mertopa BbIpalinBaHus pacTeHUI 0e3 OYBbI HA HCKYCCTBEHHBIX ITUTATEIbHBIX PACTBOpAaX

Crioco0® BbIpalMBaHMs PACTCHUH B HMCKYCCTBEHHBIX YCIOBUSX B CTEKJISHHBIX HIIM METAJUIMYECKHX COCYAAX, 3allOJHEHHBIX BOJOW, MECKOM WIIN
1oyBoii.MeTo1 BbIpallluBaHUs IPOPOCTKOB UM B3POCIBIX paCTEHUI Ha MUTATENbHON cpesie €3 MUKpOOPraHU3MOB

KynpTypa n301upoBaHHBIX TKAHEW WM OPTraHOB 3TO:

Crioco6 BbIpaliiBaHus paCTEHUI B HCKYCCTBEHHBIX YCIOBHAX B CTEKJISTHHBIX WJIM METAI-TMUECKUX COCY/1aX, 3all0OJHEHHbBIX BOJON WM IECKOM

Meron BelpalliuBaHUs HA MUTATEIIBHOM CPEJIE B CTEPUIIBHBIX YCIOBUAX U30JIMPOBAHHBIX KJIETOK TKAHEH MJIM OTJEIbHBIX OPraHOB PACTEHUI

Mertopa BbIpaliliBaHus pacTeHUH 0e3 MOYBbl HA HCKYCCTBEHHBIX NMUTATEIbHBIX PACTBOpPAX

Meroa BbeIpaliMBaHMs PACTEHMM, IPH KOTOPOM KOPHH HAXOIATCA BO BJIAKHOM BO3AYXE U IEPUOJMYECKH ONPBICKUBAIOTCS KAIUISIMU MHATATEIBHOTO
pacTtBopa

B pacturenbHOM OpraHu3Me MUKPO3JIEMEHTHI BBIIOJHAIOT CASAYIONINE (PYHKIIUU:
CyOcTpaTHyto, peryiIsTOPHYIO

3alIUTHYIO

TpauncnopTHYyIO

CHHTETHYECKYIO

KnerouHoe cTpoeHue BrepBble HAOII0AA Y paCTEHUI:
P.I'yk;

H.I'pro;

P.bpoys;

S.ITypkunse.

Knerounas Teopus chopmynupoBana:
M.IIneigenom u T.IIBaHHOM;
T.IlIBanHOM;

M.IIneiaeHoM;

P.BupxoBbim.



S npo B paCTUTEIBLHON KJIETKE OMUCAII:
P.bpoys;

S.Ilypkunse;

H.I'pro;

P.I'yk.

[1nazmonu3 Habmr0AaeTCs MPU MOTPYKEHUH KIIETKU:
B runoronuveckuii pactsop;

B runepronunueckuii pacTBop;

B Bony;

B uzotoHnueckuii pactop.

[ToaBMKHOCTH MPOTOILIA3MbI O0YCIOBIIEHA U3MEHYHMBOCTHIO CBOMCTB:
JInmnos;

benkosg;

dochaTuaos;

Jlunounos u pocatuaos.

OpraHH pacTCHUA YBCINYNUBAKOTCA B pasMepax Onar onaps:
VBenuueHuo uncia KJIICTOK,

VYBennueHuIo Ynucia KJIETOK U UX POCTY;

VBennueHuro yncia KICTOK U 06pa3OBaHI/IIO MCKKJIICTHHUKOB.
YMEHBIICHHIO YHCIa KIETOK

PactuTenbHbIe KIETKH COSTUHEHBI MEXKAY COOOIA:

MeXKIIETHHKAMM;

Oco0OBIM MEKKIJIETOYHBIM BEIIECTBOM, HaXO/ISIIIIUMCSI MEXKTY 000JIOYKaMH COCETHUXKIIE-TOK;
BripocTamu nurorniasmel;

MeKKIIETOYHBIM BENECTBOM M MEKKJICTHUKAMHU.

KieTouHoe cTpoeHne OpraHu3MoOB CBUIETEIBCTBYET O:
CxoJcTBe )KMBOW U HEKMBOU MaTepuH;



[IpUHIMTIHATTEHOM OTJIMYMU PACTEHUH OT )KUBOTHBIX;
EnuHCcTBE Oprannveckoro Mupa;
HekoTopoM OTIMYHMUNIPOKAPUOTHOM KIJIETKH OT 3YKapHUOTHOM.

PacTurenbHas KJIeTKa OTIMYACTCS OT )KMBOTHON HAJTHYUEM:
Pu6ocom u anmapara I"onbmxm;

Mutoxounapuii u OP;

SAnpa, mactua u chepocom;

[Tnactun, BakyoJied ¢ KJIIETOYHBIM COKOM U KJIETOYHOW CTCHKH.

K ogHOoMeMOpaHHBIM OpraHoOuAaM KJIETKH OTHOCSTCS:
Knerounslii ieHTp, KOMILIEKC ['0b1KN;
DHIO0IIa3MATHYECKas CETh, MUTOXOHAPUH;

OIIC, nu3ocoMbl, KOMILIEKC [ 0abIKY;

[TnacTuael, koMIuiekc ['oybKH, pUOOCOMBI.

JIBymeMOpaHHOE CTPOEHHE UMEIOT:

MWUTOXOHIPHH, TUTACTHIBL, SIIIPO;

JIuzocombl, puOOCOMBI, MUTOXOHIPUH;

OP (3n710m1a3MaTHYECKU PETUKYITYM), KOMILIEKC I oMb 1K u;
Knerounslii ieHTp, pOOCOMBI.

B oTtnnume ot Apyrux xKuAKOCTEN IPOTOIIa3Ma UMEET:
BBICOKYIO BS3KOCTB;

Huskyto BSI3KOCTB;

CpenHIo10 BA3KOCTD;

CTpyKTypHYIO BA3KOCTb.

Krnerounsie MeMOpaHbl MOCTPOEHBI U3:
benkoB u yrieBoJioB;

+JIunumos 1 OEIKOB;

HyknenHoBbIX KUCHOT U JIMIH/IOB;



VYTI1eBo10B.

Kaxkune opranouapl pacCTUTENIBHON KJIIETKH OTHOCATCS K MOJyaBTOHOMHBIM:
MuTOXOHIpUH, XJIOPOIUIACTSIL, SAPO;

Anpo, pudbocomsl, anmapat [ oybmKu;

3P, MUKPOTPYOOUYKH, MUTOXOHPUH;

[Tepokcucomsl, chepoCOMBI.

@OyHkuuu anmnapara ['onb1Ku cOCTOST B:

XUMHAYECKON MOAM(PHUKAITUN BEIIECTB KICTKH;

VYIakoBKe BELIECTB B MY3bIPbKU U BBIBEICHUE UX B BUJIE CEKPETOB;

BriBeieHHM CUHTE3MPOBAHHBIX BEIIECTB BO BHEIIHIOKO CPEAY, YHACTUE B CHHTE3€E KIIE-TOYHOM CTEHKHU
Cunrese O€NKOB.

B xakux u3 Ha3BaHHBIX OPraHOUJIOB PACTUTEJIBHOM KJIETKH HaKaIlJIMBAaeTCs Kpaxmai?
B xnopomunacrax u siape;

B xuyopormutacrax u JIeMKOIIacTax;

Bakyonsax u MUTOXOHApUSIX;

B cdepocomax.

13 yero ¢popMHUpyIOTCS TUIACTHIBI?
W3 sTHonnacTos;

[Ipornacrun;

AMMIOIIIIACTOB;
[IpoTrenHomiacTos.

Metoauka ¢gopMupoBaHHs pe3yIbTHPYIOLIEH OLIEHKHU

Ta0auna 8.1
| Jran ‘ Dopma Kpurtepun oneHnBanus (IPOLEHT 0T MAKCHMAJIBHOI0 KOJI-Ba 0AJ1JI0B) |




KOHTPOJIA ‘ 86-100 % 71-85% 60-70% Memnee 60%
1. Texywuu konmpoav (max 25 o6anno 3a 1 mooynv)
7-8 6amioB 6—7 GamioB 4-5 GannoB 0-3 GamnoB
ITocemtenune CryaeHnT nocetus 6osiee Crynent nocermit 71-85% CryaenTt nocetust 56—70% Crynent nocetun menee 56%
3aHATHH 85% 3aHgaTUi 3aHATHH 3aHATHH 3aHATHH
(max 8 6.)
9-10 GamioB 7-8 GamioB 6—7 GamioB 0-5 GamnoB
Tekymas Crynent aktuBHO pabotaeT | CTylIeHT akTUBHO padoTaeT CTyneHT He10CTaTOYHO CTyIeHT He1OCTaTOYHO
pabora B Ha 3aHATHUSAX, IPEBOCXOIHO | HA 3aHATHUAX, XOPOIIIO aKTUBHO pa0oTaeT Ha aKTUBHO pa0oTaeT Ha
TeYEeHHUE BBLIIIOJIHSAET BCE 3aIaHUs BBIINOJIHAET 3aJaHUs 3aHATHIX, 3aHATUAX,
MOTYJIS MperoaBaTels. MperoaaBaTels. yIIOBJICTBOPUTEIHHO HEYJIOBJICTBOPUTEIHHO
(max 106.) BBITIOJIHSET 3aJaHUI BBIIIOJIHSAET 3aaHUs
peroaaBaTers. IperoaBaTels.
3/2 6anna 2 Gamia 1 Gamn 0 6amnoB
Joxima, Tema moIHOCTBIO Tema B OCHOBHOM packpbiTa. | Tema 4acTHYHO pacKphITa. Tema He packpsiTa.
MIPE3CHTALNS packpsita. [IpeBocxonHoe | Xopouiee BIajieHHuE VY 1oBieTBOpUTEIBLHOE HeynosnersopurensHoe
(max 36.) / BIIa/ICHHUE MaTepUAJIOM. MmatepuaioM. CpenHuit BJIaJICHUE MaTepUaJIOM. BIIa/ICHUE MaTEPUAJIOM.
ONOPHBII Bricokuii ypoBeHb YPOBEHbB Hwuskuii ypoBeHb Henocrarouneiii ypoBeHb
KOHCIIEKT (max | caMOCTOSITEIbHOCTH, CaMOCTOSTEIIbHOCTH, CaMOCTOSTEIIBHOCTH, CaMOCTOSTEIIBHOCTH,
206.) JIOTUYHOCTH, JIOTUYHOCTH, JIOTHYHOCTH, JIOTUYHOCTH,
apryMEHTHPOBAHHOCTH. apryMEHTHPOBAHHOCTH. apryMEHTUPOBAHHOCTH. apryMEeHTHPOBAHHOCTH.
[IpeBoCXOHBIN CTHIIB XOopomui CTUJIb U3JI0KEHUS. | Y IOBIETBOPUTENBHBIN CTUIIb | HeynoBiaeTBOpUTENbHBIN
H3JI0KEHMUSL. H3JI0KEHUS. CTHUJIb U3JI0KEHHUSI.
2. Pybeorcnvuii koumponw (256. 3a 1 mooynnb)
22-25 Oamios 18-21 6amn 14—-17 6annoB 0-13 6autoB

KoHTtponbHas
pabora

HpaBI/IHBHO BBIITOJIHCHBI
BCC 3aaHusl.

[IpaBunIBHO BBINOJIHEHA
OoublIast YacTh 3aaHUH.

3amanust BEIITOJIHEHBI OOJIee
YeM HaIOJIOBUHY.

3a)1aH1/m BBITTIOJTHCHBI MCHEC
YCM HAIIOJIOBHUHY.

[IponemoHcTpUpOBaH [IpucyrcTByroT [IpucyTcTBYIOT CEpbE3HBIE [IponemoHcTpUpOBaH
BBICOKU YPOBEHb HE3HAYUTENIbHbIE OLUTHOKH. OLITMOKH. HEYIOBJIETBOPUTEIIbHBIN
BJIICHASI MAaTEPHATIOM. IIponemoHCcTpUpOBaH [IponemoHcTpHpOBaH YPOBEHb BIaJCHUS
IIposiBIIEHBI IPEBOCXOIHBIE | XOPOILIUN YPOBEHD BJIAJICHUs | YIOBIECTBOPUTEIIBbHBIN MarepuanoM. IIposiBieHsl




CIOCOOHOCTH MIPUMEHSTh
3HAHUS U yMeHI/ISI K
BBITTOJHEHUIO KOHKPETHBIX
3aJaHUM.

MmatepuaiioM. [IposiBiieHbI
CpeHHEe CTIOCOOHOCTH

IIPUMCEHATH 3HAHUA U YMCHHUSA

K BBIIMOJHEHUIO KOHKPETHBIX
3aJaHUH.

YPOBEHB BIIAJICHUS
MarepuaioM. [IposiBinensl
HU3KHE CIIOCOOHOCTH
IIPUMEHATH 3HAHUSA U
YMEHHSI K BBIIIOJIHEHHIO
KOHKPETHBIX 3aJJaHU.

HENOCTATOYHBIE CLIOCOOHOCTH
HpI/IMeHSITB 3HAHUS U yMeHI/ISI K
BBITTOJIHEHUIO KOHKPETHBIX
3aJJaHUM.

3. Umozosvlii koHmpo.v

no oucyuniune

43-50 6ayu1oB

3642 Gama

28-35 Gamios

0-27 GamtoB

DK3aMeH/3a4er

JlaH noJIHbIN, pa3BEepHYTHIN
OTBET HA MMOCTABJIEHHBIN
Borpoc. OTBer
bopmynupyercs B
TEPMUHAX HAYKH, U3JI0KEH
JUTEPATYPHBIM SI3BIKOM,
JIOTUYEH, JOKa3aTeJeH,
JEMOHCTPUPYET aBTOPCKYIO
MO3ULUIO CTYJICHTA.

JlaH noyiHbIN OTBET Ha
MOCTaBJICHHBIN BOIPOC,
MIOKa3aHO YMEHHUE BBIJCIUTh
CYIIECTBEHHBIE U
HECYILIECTBEHHBIE IPU3HAKH,
MIPUYMHHO-CIIECTBEHHBIE
cBs3u. Ho nonyiensl
HE3HAYUTEJIbHBIE OIINOKH,
HCIIPABJIEHHBIE CTYIEHTOM C
ITOMOIIBIO «HABOISAIINX»
BOIIPOCOB IPEIOJABATENS.

JlaH HeOCTaTOYHO MOJTHBIHI
otBeT. CTyZIeHT HE CIIOCOOeH
CaMOCTOSTENIFHO BBIICITHUTH
CYILIECTBEHHbIC U
HECYILIECTBCHHBIC PU3HAKH
Y IPUYMHHO-CIICICTBEHHBIC
cBs3u. PeueBoe opopmienne
TpeOyeT MoNnpaBok,
KOPPEKLIUH.

He nomyuyeHns! oTBETHI O
0a30BBIM BOTIPOCAM
JUCLMILIMHBI W JaH
HEIOJIHBIM OTBET U JOMYILEHBI
rpyOsbie omubku. Peun
HErpaMoOTHas. Y TOUHSIOIME
BOIIPOCHI IIPENOAaBaTess He
MIPUBOJIAT K KOPPEKLIMU OTBETA
CTYZEHTA HE TOJBKO Ha
ITOCTaBJIEHHBIN BONPOC, HO U
Ha JIpyTUE BOIIPOCHI
JUCIUIUINHBL.

CTyneHThl, OJIyYMBIINE B XO/€ TEKYIIEro U pyOekHOTro KOHTposis 56-100 OanioB, aBTOMaTHYECKH MOTYYAIOT «3aueT» UM COOTBETCTBYIOUIYIO
LIKaJIe SK3aMEHALIMOHHYIO OLIEHKY.
PesynbTupyromias oneHka ckiaasiBaeTcs mo coorBercTBytomeir BPC dopmyie.

1.00bexT u mpeameT GU3NOIOTHH pacTeHHH. 3aauu PU3N0IOrUN PACTeHUN
2.Vcropryeckuii OuepK pa3BUTHS (PH3HOIOTHN PACTCHUH.

3.MecTto pU3M0I0TUN PACTEHUN Cpear APYTHX HAYK.

4.MeTo/1bl, KCTIOJIb3yeMbIe B (DU3HOJIOTUU paCTEHUI

5.CtpoeHue KIeTOUHOM CTeHKH pacTeHuil. BeriecTBa, BXos111e B COCTaB KJIETOYHOM cTeHKU. CBOMCTBA U ()yHKIIUU KIETOYHON CTEHKH.
6.ITnasmomecmel. CtpoeHne U GyHKIUH. CUMIUIACT. ATIOIUIACT.

Bomnpocsl 111 OATOTOBKH K 3a4€Ty:




7.Oyukuum anmapara ['oabmpKu.

8.I1pomneccel, npoucxossmue B DIIC.

9.Bakyounu, mpoBaKkyoJiu, TOHOILIIAC

10.5npo. Crpoenue sapa. Hykneomiazma.

11.1Tuto30b. Poas MukpoTpyOOUuek u MuUKpoduIaMeHToB. Pojb muToCcKIeTa.

12.Pose DIIC u pubocoM B KU3HEACIATEIBHOCTH PACTUTEIHHON KIETKH.

13.Muroxonapuu. CtpoeHue u QyHKIIUU MUTOXOHPUH.

14 TInactunsl. Xnopomaactsl. Tunakouasl. CTpoMsl. ['paHasibHbIE U arpaHaibHbIE XJIOPOIIIA-CTHI.
15.XpomMorniacTsl U JICHKOILIACTHI.

16.CBoiicTBa KHBON KIETKH

17. XuMuyeckre KOMIIOHEHTBI KJIETOYHOW MeMOpaHsbl. Jlutuael, hochoaunuasl, TIMKOIUIINIEI, OSIKH.
18.Xumuueckue KOMIIOHEHTHI KI€TOUHOW MeMOpaHbl. benku, ctpoerne. AMUHOKHCIOTHL. DYHKIIMH MEMOpPaHHBIX OEJIKOB.
19.CtpykTyphl 0€IKOBON MOJIEKYIIHI.

20.Opranu3zanys KICTOYHOH MeMOpaHbI

21.3HaueHne romeocTasa JyIsl KIETOK PaCTeHHH.

22 ITuronuTo3. OTauYre MTUHONKUTO3a OT (arouTo3a.

23.Ponb Bosibl B XKHM3HU pacTeHH. ['oMeocTatnyeckas Boja.

24.BoTHBII OOMEH paCTCHHIA.

25.I'yrrauus. Tpancnupanus.

26.YT0 Takoe BOJIHBIN JeUITUT?

27.VImmoOunu30BaHHAs BOAA U THApaTallMOHHAS BOJA.

28.Conep:kaHne BOJbI B OpraHax pacTeHHUN

29.Krnetka kak ocMoTudeckas cucrema. M30ToHn4ecKnii, THIOTOHNYECKUN, THIIEPTOHUYECKUH.

30.B kakoM COCTOSIHUM HaXOJUTCS BOJIa B BaKyOJIH, B KIIETOYHON CTEHKE, B IUTOILIa3Me?

31.MexaHU3MbI TOCTYIJICHHSI BOABI B KJIIETKU pPacTeHUIN

32.AxBaniopuHbl. OYHKIIUU aKBOITOPUHOB. JIOKaIM3aIus B KIIETKaX.

33.Kakoe 3Ha4eHNE sl SKOJIOTUIECKUX HCCIIECIOBAaHUI NMEEeT 3HaHNE BETMIUHBI OCMOTHYE-CKOTO TIOTeHIIAaa?
34.KopeHb Kak IJIaBHBIM OpraH NOCTYIUIeHUs BOJbl. OCOOEHHOCTH CTPOSHHSI KOPHS KaK Opra-Ha, IMOTJIOMIA0IIEro BOAY.
35.0c00eHHOCTH aHATOMUYECKOTO CTPOSHHSI KOPHSI.

36.MexaHHU3MBbI TOCTYIJICHHS BOABI B KOPEHb

37.ITouemy B yCIIOBHUSX 3aCyXH CHadaa TOPMO3UTCS POCT ITOOETOB, a y>Ke TOTOM POCT KOpHEH?

38.Kakue nporeccsl y4acTBYIOT B CO3/IaHUH I'PaJMEeHTa BOAHOIO MOTEHIIMANIA MEXKAY KJIETKaMU KOPHS M IOYBEHHBIM PacTBOPOM?



39.Tpauncnupauus. UaTeHCUBHOCTD TpaHcnupauuu. TpancnupaunoHHbIH KodQduimeHT. [Ipo-1yKTHBHOCTE TpaHCIUPALIUU.

40.0co0eHHOCTH CTPOSHHS TUCTA KaK OpraHa TPAHCIHUPALIUH.

41.Turbl TpaHCTIMPALTUA

42.CtpoeHune yCThHII

43.Kak J1oka3ath, 4TO TpaHCIHPAIUs CaMOPETyIUpyeMblil nporiecc?

44 TToueMy MOCTYIJICHHE BOJIbI B KOPEHB 3aBUCHUT OT KOJIMYECTBA KUCIIOPO/IA B TOUBE?

45.BnusiHue BHEIIHUX U BHYTPEHHUX (PAKTOPOB HA MOCTYIUICHHUE BOJBI.

46.Bnusinue BHEITHUX (PaKTOPOB Ha JBMXKEHUS YCTHHII (CBET, TeMIepaTypa). AHTUTPAHCIIH-PAHTHI.

47.BnusiHuE BHEIIHUX U BHYTPEHHUX (DAKTOPOB Ha TPaHCIUPALIHIO.

48.IToueMy CBeT BIMSET HA MHTEHCUBHOCTH TPAHCITUPAITH?

49.Ponb hoTOCHHTE3a B )KU3HU PACTCHUS

50.3nauenne hoTocuHTE3a IS )KU3HU HA 3eMIIe.

51.0co0eHHOCTH CTPOESHUS JIMCTa KaK (DOTOCHHTE3UPYIOIIETr0 OpraHa.

52.KakoBbI CBOICTBA JIMCTA KaK ONTHYECKOW CUCTEMBI?

53.CBoiicTBa (HOTOCMHTETHYECKUX ITUTMEHTOB.

54 Kakue MUIrMeHThl Y4acTBYIOT B (POTOCHHTE3€ BBICILIMX PACTEHHI?

55.0u3ndeckue U XUMHUYECKHUEe CBOMCTBA XJI0PO(UIIOB

56.Kak 1 B KakuX YCIIOBHUSIX CHHTE3UPYIOTCSI KAPOTUHOMIBI?

57.Ponb nurmMenToB B (potocuHTe3e. [IurmenTsl coopuiuku. [TurMeHTs! JIOBYIIKH.

58.Kaporunounsl. Poib KapoTHHOMIOB B OTOCHHTESE.

59IInactuasl. CTpoeHHe XJIOPOIUIACTOB. I paHanbHbIe U arpaHalbHbIE XJIOPOIIAcThl. XMMHUYE-CKHI COCTaB XJIOPOIUIACTOB.

60.ITepokcucomsl, cocTaB U CTpoeHHE. MUTOXOHIPUU U UX CTPOEHUE, (PYHKIINU.

61.ITepenocunku 3meKTpoHOB. Deppe1oKCHH U KeTe30coIepKaiue OenKH.

62.1luTOXpOMBI KaK EPEHOCYUKHU AIIEKTPOHOB

63.YyacTue nepeHOCUMKOB JIEKTPOHOB B 3JIEKTPOTPAHCIIOPTHOH 1enu GotocuuTe3a (ITLL).

64.Yto Takoe dotocucrema? 13 gyero cocrout porocucrema I? I'ne naxoaurcs potocucrema .

65.Yto Takoe ¢otocucrema? I'ne Haxogurcst potocucrema 1?

66.Kak mponcxouT HEUUKINYECKUI TPAHCIIOPT 3JIEKTPOHOB?

67.Yto Takoe QorocunTeTnyeckoe ¢ochommpoBanue? KakoedochomupupoBanue HazbBaloT IukiIndeckuM?  Hernukimmueckum?
[ceBnonmxinyeckum?

66.Kak mponcxoauT HIUKINYECKUH TpaHCHIOPT 3JeKTpoHOB? CyMMapHOe ypaBHEHHE HUKIU-4ecKorodochoinpupoBaHusl.

67.Kak npoucxoauT NCceBIOUUKINYECKUN TPAHCTIOPT 3JEKTPOHOB?



68.JlaiiTe XapakTepucTUKY CBeTOBOH (ha3wl poTocuHTEe3a. B Kakol yacTu XJjioporiacTa mpo-ucXoIuT cBeToBas (aza’?
69Kaxkue ycrnoBust HEOOXOAUMBI [T TPAHCIOPTA SJIEKTPOHOB?

70. B yem cyTh TeMHOBOM (ha3bl poTocunTe3a? Kakue mporeccsl MporuCcXoasaT BO BpeMsi TEMHOBOH ¢a3bl (hoTocHHTE3a?
71.Kak npoucxoaut Boccranosiienue CO2 B nukie Kanpuna?

72.1uxn KansBuna. Ha kakue stansl gensat nukn KanpBuna?

73.Kakoe BelecTBo sIBIsieTCs IEpBUYHBIM IpoaykToM B 1ukie Kanpsuna? [louemy nuki KanpBuna HazpiBatoT C3-1iuknom?
74.0co0eHHOCTH aHATOMUYECKOTO CTPOSHUS JINCTOBOM MacTUHKH y C4 pacTeHHiA.

75.0cob6ennocTr nukia Xerda-Cioka.

76.Ponb 00KIaAKU MPOBOJAIIETO MYYKa Y KYKYPY3bl, CAXapHOTO TPOCTHHKA, COPro?

77.0cobennoctu C4- rukia pOTOCHHTE3A.

78.0cob6eHHOCTH KOOTIepaTUBHOTO (DOTOCHHTE3A.

79.Yem ornnuatores C4 pacrenus ot C3 pacreHuil.

80.KucnoTtHblit MeTab0113M TOJICTIHKOBBIX. OCOOEHHOCTH (POTOCUHTE3A y PACTEHUH CYKKYJICHTOB?

81.0co0eHHOCTH aHATOMHYECKOTO CTpoeHus bonbmmacTBa CAM — pactenuit?

82.Dotoapixanue. [locnenoBarenbHble MPEBPAIICHHS BEIIECTB B TITUKOIATHOM IIHKIIE.

83.0co0eHHOCTH TJIMKOJIATHOTO IIUKJIAa (POTOCHHTE3A.

84.Ha3oBute opranon/ipl KJIETKU, B KOTOPBIX IPOUCXOIAT PEAKIIMU IVIMKOIATHOTO IIUKIIA.

85.BoccranoBneHue a3zoTa.

86./laiiTe 001IYyI0 XapaKTEPUCTUKY (POTOCUHTE3A.

87.JlaiiTe onpeneneHre CAeAYIOMUM MOHATHIIM: HHTEHCUBHOCTh (DOTOCHHTE3a, KBAHTOBBIN pacxo] (POTOCUHTE3a, aCCUMIISIITUOHHOE YUCIIO.
88.BnusiHue cBeTta Ha POTOCHHTES.

89.BnusiHue yriekuciioro ra3a Ha (OTOCHHTES.

99.BnusiHue KUCI0poAa Ha (POTOCUHTES.

100.BnusiHne MUHEPATHHOTO MUTAHKS HA (OTOCUHTES.

101.3aBuCHUMOCTh MHTEHCUBHOCTH (POTOCHHTE3a OT KOJIMYECTBA BOJIBI.

102.1aeBHOM X0 POoTOCHHTE3A

103.3aBucuMocCTh (POTOCHHTE3a OT TEHETHUECKUX 0COOEHHOCTEH U BO3pACcTa PacTCHHI

104.®otocunTe3 U ypoxkaid. Uem oTinuaeTcs yposkail OMOJIOrHUECKUil OT yposkasi X035H-CTBEHHOT0?

105.Yto0 Takoe uncTas MpoAyKTHBHOCTH (OTOCHHTE3a?

106./laiiTe onpenenenue IbIXaHHUIO.

107.[laiiTe onpenenenne npIxaHuio. YTo Takoe JpIXaTeNbHbI cyocTpar? Kak 3amuceiBaeTcst cyMMapHOe YpaBHEHHUE JTbIXAHUS?
108./1aiiTe onpenenenue nApIxaHuo. YTo Takoe AbIXaTesbHbIA cyocTpaT? Kakue BemecTBa MOTyT CIIyKUTh JIbIXaTeJIbHbIM cyocTpaTom?



109.Hanumure cymMapHbie ypaBHEHUS AblXxaHus U poTocunTesa. Jlaiite onpeaeneHue Ibl-XaHuio U GOTOCUHTESY.

110.Yto takoe rinukonun3? Kakoe 3nauenue umeet rivkou3? I'1e mpoucxoauT riIuKoan3?

111.®Pu3nonornyeckui CMbICI TIIMKOIU3a. [1e MPOUCXOAUT TIIUKOJIN3?

112.Kak mpoucxomut rimkonn3? Kakue BemiecTBa SBISIOTCS KOHEYHBIMH NPOAYKTaMH Tiu-koim3a? Kakue KopepMEeHTHI SBISIOTCS

KOHCUYHBIMHU ITPOAYKTAaMU I''TUKOJIU3 a?

113.Kakoe 3HaueHne umeeT riaukoan3? B yem ¢pusnonornyecknii cmpica raukonu3a? Uto Takoe rimokoHeoreHes?

114.YTo npoucxoauT B KJIETKE C MUPYBATOM?

115.Kakue BemecTBa 00pa3yroTcs B IIUKIE TPUKapOOHOBBIX KUcIoT? I'ne mporcxoaut uuki Kpedea?

116.I'ne mpoucxoaut nukn Kpedeca? Kakoe 3nauenue nukin Kpedca nmeer m11st KIeTku?

117.Hanummre cymmapHoe ypaBHeHue nukia KpeOca. I'ne npoucxonut uuki Kpedea?

118.KakoBa posib MUKjIa TPUKAPOOHOBBIX KHCIIOT B KU3HHU PACTEHUS?

119.Kakue xodepMeHThI BOCCTAaHABIUBAIOTCS B pe3ynbrare 1ukia Kpedca? I'ne npoucxomut mukn Kpedea?

120.'ne u B Kakoi 4acTH KJIETKH IMPOUCXOAMT MEHT030(ochaTHbIN OKUCIUTENbHBIN IUKI? Kakoe 3HaueHHe MMEeT STOT LUK AJS KIETKU?

Kakoll kopepMEHT BOCCTaHABIUBAETCS B PE3YJIbTATE ITOrO LIUKJIA?

TKaHU?

121.Y971o0 Takoe apIxareibHas nenb? M3 Kakux KOMIIOHEHTOB OHA COCTOUT?

123.Kakue ¢pyHKIIMH BBIOJIHSAET AbIXaTeIbHAs LIETb?

124.Kakue ¢pyHKIIMH BBIOTHSET AbIXaTebHas 1emnb? ['1e pacmnonoxkena apixaTenpHas 1enb?

125.Y10 11oKa3eIBaeT OKUCINTEILHO-BOCCTAHOBUTEIBHBIN [TOTEHIIMA AbIXaTeILHON 1Iern”?

126.Kaxyro poJib Urpar0T MUTOXOHJIPHH B IIPOLIECCE IBIXAHUA?

127.Kakoe 3Ha4eHHE UMEET MPOIECC JAbIXaHUs ISl pAaCTEHUN?

128.YUto o0miero Mexay mpoieccoM JbIXaHus | mpoieccoM potocunresza?

129.Yem otnuuaetcs mpoiiecc POTOCHHTE3a OT Mpoliecca JbIXaHus?

130.Yto Takoe MHTEHCUBHOCTD JbIxaHus? UTO Ha3bIBAIOT IbIXaTeNbHBIM KO3 uimeHToM? OT Yero 3aBUCUT UHTEHCUBHOCTH JIbIXaHUSA?
131.Yro Takoe apixaTenbHbIi ko3 duunent? OT yero 3aBUCUT BEIMYUHA JIbIXaTEIbHOI0 KO3 duueHTa?

132.Kakoe BIUsIHME Ha MPOLECC JAbIXaHUsI OKa3bIBAECT YBEIUUEHUE OBOJJHEHHOCTH TKaHEW?

133.Kakyro posbp 0OKa3bIBA€T COJIEPKAHUE BOABI B TKAHSIX PACTEHU HA HHTEHCUBHOCTD JbI-XaHUsA?

134.Kakoe BIusgHNEe Ha HHTEHCUBHOCTD JBIXaHUS OKA3bIBAaET HEAOCTATOK BUIIBI?

135.Kakoe BHMsiHHE HA HHTEHCHUBHOCTD JIBIXaHUs OKa3bIBaeT U30BITOK BOJBI B IIOYBE?

136.Kak 3aBHCHT MHTEHCUBHOCTH JIbIXaHUs OT KOJHUYECTBA KUCIOpOJa? 3aBUCHUMOCThH JbIXa-HUS OT CKOPOCTH MOCTYIUICHHSI KHCIOPOJIa B

137.KakoBbl pUUMHBI THOETU PACTEHUI MPU TUITOKCUU?
138.Ha3oBuTe npucnoco0IeHus] paCTeHUH K YCIOBUSM THIIOKCHUU?



139.Kak Bnusier TemnepaTtypa Ha apixanue? Kakyro poiib Urpaet remmneparypa?

140.Kakoe BIUsiHE HA MHTEHCUBHOCTb JIBIXaHUS! OKA3bIBAIOT XUMHUECKUE U MEXAHUYECKHUE PA3APAKUTETN?

141.Kak Ha MHTEHCUBHOCTb JIbIXaHUS BIUSET CIIEKTPAJIbHBIN COCTaB CBETA?

142.Kak Ha MHTEHCUBHOCTb JIbIXaHUS BIMSIET CIIEKTPAJIbHBIN cocTaB cBeTa? UTO Takoe KOM-IIEHCAIIMOHHAs TOUKa?

143.Bausinue BHYTpeHHUX (paKTOPOB HA JIbIXaHUE.

144 Kakoe BIusiHHE Ha HHTEHCUBHOCTD JIBIXaHUS OKA3bIBAIOT OCOOCHHOCTH OPTaHOB U MX (PU3UOJOTHUECKOE COCTOSHUE?

145.Kak usmeHnsiercs apIxaHle OPraHoB B Ipoliecce ux GpopmupoBanusi? UTo Takoe KIMMaKTePUIECKHUM MOabeM IbixaHus? J{s Kakux opraHoB
OH XapakTepeH?

146.BereTaninoOHHBIM METOJ M €0 POJIb B U3YYEHUU MUHEPAIBHOTO MUTAHUS PACTEHUM.

147.Ha3oBUTE OCHOBHBIE 3TAlbl B U3YYEHUHU KOPHEBOI'O ITUTAHUS PACTEHUI.

148.Yto takoe 301a? 13 yero ona coctout?

149.1Touemy pacTeHus pa3HbIX BUJIOB OTIMYAIOTCA IO COCTAaBY 30J1bI7

150.YTo Takoe BererauoHHbIM MeToA? BoHasa KynpTypa? AsponoHuka’?

151.Kakue 351eMeHThl MUHEPAJILHOTO MMUTAHUSL OTHOCAT K MakpoaiemenTtaM? K MukposnemeHTam?

152.Kakyto posb UrpaeT a3oT B KU3HH pacTeHui? B cocTaB Kakux BELIECTB BXOAUT a30T?

153.Kakyto poJib urpaet a3oT B )KU3HU pacTeHui? YTo MponuCXOaUT NpU HEJOCTATKE a30Ta?

154.Ponb pocopa B )ku3HU pacTeHuil. UTo MpoUCXoauT NpH HeaocTaTke (hocdopa B pacTCHUSX?

155Kaxkyto posb Urpaer cepa B *KU3HU PaCTEHUS U YTO MIPOUCXOTUT MPHU HEJIOCTATKE CEPbI?

156Kakyto ponb Urpaer Kaaui B JKU3HU PACTEHUS U YTO MPOMCXOU IIPU €Er0 HENOCTATKE?

157.Kakyto poJib urpaeT Mariuii B )KM3HU PaCTEHHS U YTO IPOUCXOIUT MIPHU €ro HEeAoCTaTKEe?

158.Kakyto (hr31010rH4ecKyIO pOJib BBITOIHSAIOT MUKPO3JIEMEHTHI B )KU3HU PACTEHUA?

159.®u3nonoruueckas posb jkeae3a Kak 3J1eMEHTa MUHEpaJIbHas TUTaHUS.

160.®u3nonoruyeckas pojib HUHKA, KaK 3JIEMEHTAa MUHEPAIBHOTO MMUTAHUS.

161.®uznonoruvyeckas pojib Maprasiia Kak 3JeMeHTa MUHEPATbLHOTO TTUTaHUSI.

162®u3nonoruyeckas pojib MEAU KaK 3JIEMEHTAa MUHEPAJIILHOTO TTUTAHHUS.

163.®uznonoruveckas pojib MOIMOICHA KaK AJIEMEHTa MUHEPATLHOTO MMUTAHUS.

164.®duznonorudeckas poiib 60pa Kak 2JIEeMEHTa MHHEPATLHOTO MU TAHHUS.

165.Kpatkast ucropus KyJbTypbl KI€TOK M TKaHEH.

166.1lenn 1 3a7a9M KIETOYHON MH)KEHEPUH PAaCTEHUH.

167.MeTobI KIIETOYHOM WHKEHEPUHU PACTECHUH.

168.MeTo/1b1 M YCIIOBHS KYJIbTUBHPOBAHUS H30JMPOBAHHBIX TKAHEH M KIIETOK OPraHU3MOB

169.I'ennas nHxeHepus pacTeHUN



170.9konoruyeckre, MEAUIMHCKUE U COLUAIBHO-9KOHOMUYECKNE PUCKH, CBA3aHHBIE C IPUMEHEHUEM ITPOAYKTOB I€HHOM HHXKXEHEPUU
171.Mcnonp3oBaHue METOJA KYJIbTYp KIETOK U TKaHEH B CO3/IaHUU COBPEMEHHBIX TEXHOJIOTUMN

172 IlpumeHeHue TEXHOJIOTUH, 00Jer4aouX CeeKIMOHHBINA MPOLECC METO/1a KYIbTYpPbI KJIIETOK U TKaHEH

173.MeTobI KJIETOUYHOM CENEKINH.

174 .KnoHanbsHOE MUKPOPAa3MHOKECHHE

IMoka3aTeu U KPUTEPUHU OLIEHMBAHUS KOMIIETEHI[HII HA Pa3JIUYHBIX ITaNax UX (POPMHPOBaAHNS, ONMCAHUE KA OLleHUBAHUS

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHINH
«MuHIMaIbHBIH «MuHMMAJIbHBIH «Cpeannii ypoBeHb» «BbIcoku#
YPOBEHb YPOBEHb» (71-85 b6ansioB) YPOBEHb»
He JOCTHTHYT» (60-70 6am10B) (86-100 6a1.10B)
(Menee 60 6as1710B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposatnwi. chopmuposatbi. cdhopmuposarbi. chopmuposambwi.
3naHus oTcyTcTBYIOT, | ChopmupoBaHb 3HaHus  OOIIMpHBIE, | 3HAHUS TBEp/bIE,
YMEHUSI U HaBBIKA HE | 0a30BbIE CTPYKTYPHI | CUCTEMHBIE. apryMEHTHPOBAHHBIE,

c(hOpMHUPOBAHBI. 3HaHUM. YMenus HOCSIT | BCECTOPOHHHE.
YMenus pPENpPOIYKTUBHBIN YMenus YCIIELIHO
(dbparmMeHTapHbI U | Xapakxrep, NPUMEHSIOTCS K
HOCSIT MIPUMEHSIOTCS K | pelIeHuI0 KaK
pEenpoyKTUBHBIN pPELIEHUI0  TUMNOBBIX | TUMOBBIX, TaK U
XapakTep. 3alaHUM. HECTaHAAPTHBIX
JlemoHCTpUpYeETCs JeMoHCcTpupyeTcs TBOPYECKHUX 3aJJaHUH.
HHU3KUU YPOBEHB | JOCTATOYHBIN JeMoHcTpupyeTcs
CaMOCTOATENHOCTH | YPOBEHb BBICOKHI YPOBEHb
MPAKTUYECKOTO CaMOCTOSITEIbBHOCTH | CAMOCTOSTEIIHOCTH,
HaBbIKA. YCTOMYUBOTO BBICOKas

MIPAKTUYECKOTO aJalTUBHOCTh




HaBBIKA. MPAKTHYECKOTO
HaBbIKa
Onucanue KpuTepueB OLleHUBAHUS

OO0yuaromuiicst OO6yuarommiics OOyuarommiicst OO0yuarommiics
JI€MOHCTPHUPYET: JIEeMOHCTPHUPYET: JeMOHCTPHUPYET: JeMOHCTPHUPYET:
- CYLIECTBEHHBIE | - 3HAHUSA | - 3HaHUE u|- riyookue,
npoOensl B 3HAHUSX | TEOPETHYECKOTO MOHUMAaHHe BCECTOPOHHUE u
yueOHOro MaTepuana; | MaTepuania, OCHOBHBIX BOIIPOCOB | apTyMEHTUPOBAHHbBIE
- JIOITYCKAIOTCS | - HEMOJHBIE OTBETHI | KOHTPOJIUPYEMOTO 3HaHUS
NPUHIUITHATIEHBIC Ha OCHOBHBIE | 00bEMa IPOrPaMMHOTO
OMMOKH TIPU OTBETE | BOMPOCHL, OIIMOKH B | IPOTPAMMHOTO MaTepuana;
Ha OCHOBHBIE | OTBETE, MaTepuana; - TIOJTHOE TIOHUMAaHHUE
BOTIPOCHI, HEI0CTaTOYHOE - TBepAble 3HAHUS | CYIIHOCTH u
OTCYTCTBYET 3HaHUE U | TOHUMAaHHE TEOPETUYECKOTO B3aMMOCBSI3H
IOHUMaHHe CYIIHOCTH Marepuaa. paccMaTpuBaeMbIX
OCHOBHBIX TMOHSTHI U | U3JIaraeMbIxX -CII0COOHOCTh IPOIIECCOB u
KaTeropuii; BOIIPOCOB; YCTaHABJINBATh U | SIBJICHUI, TOYHOE
-HEMIOHUMaHHe - HEyBEpeHHbIE U | OOBACHATH CBSI3b | 3HAHUE OCHOBHBIX
CYIIIHOCTH HETOYHBIC OTBETHI HA | MPAKTHUKH W TEOPHWH, | IOHATHA B paMKax
JOTIOTHUTEIBHBIX JIOTIOTHUTEIIbHBIE BBISIBIISITD 00CyKIaeMBIX
BOIIPOCOB B paMKax | BOTIPOCHI, POTHBOPEYHS, 3aJaHHIA;
3a/laHuit; - HE/I0CTaTOYHOE | MPOOIEMbI ul- CHOCOOHOCTh
- OTCYTCTBUE YMEHWs | BIIAJICHUE TEH/ICHIINH Pa3BUTHSI;, | YCTAaHABJIHUBATh "
BBITIOJTHATH TUTEPATyPOH, - TNpaBWIbHBIE © | OOBSICHSTH CBSI3b
NPaKTUIECKHE PEKOMEHI0BaHHON KOHKpPETHBIE, 0e3 | MPaKTHKH U TEOPHUH;
3a/1aHusl, MPOrpaMMoit rpyOBIX ommooK, | - JIOTHYECKH
PeIyCMOTPEHHBIC JVICTIATUTHHEL, OTBETHI Ha | TIOCIIeIOBaTeNbHBIE,
pOrpaMMOi - yMeHHe 0e3 TpyObIX | OCTaBICHHbIE coJiepKaTeNbHbIe,
JVICTIATUTHHEI, ommnodoK pemaTh | BOIPOCHI; KOHKPETHBIC "
- OTCYTCTBHUE | PAKTHUECKUE - yYMEHHE pelaTh | UCUEPIBIBAIOIINE
TOTOBHOCTH 3aJJaHMs, KOTOpBIE | MPaKTHYECKHUE OTBETHI Ha BCE




(ctocoOGHOCTH) K | CJI€QyeT BBIOJHUTD. | 3aJaHus, KOTOpBIE | 3aJaHusl, a TaKxke
JIUCKYCCUU U HU3KYIO CJeyeT BBINOJIHUTD; | JOTOJHUTEIbHBIC
CTEIICHb - BJIaJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JTUTEPaTypou, 9K3aMEHAaTopa;
PEKOMEHIOBAHHOM - yMEHME pelarb
MPOTPaMMOit MPAKTUYECKUE
JMCIUTIIMHEL, 3aJIaHus;
- HaJIM4ue | - cBOOOIHOE
COOCTBEHHOH HCITOJIb30BaHHUE B
000CHOBaHHON OTBETax Ha BOIIPOCHI
MMO3HIIH 10 | MaTepuaaoB
00CcyX1aeMbIM PEKOMEHI0BaHHOM
BOIIPOCaM. OCHOBHOH n
Bo3moxHEI JTOTIOJTHUTEIILHOM
HE3HAUYMTEIIbHBIC JUTEPATYPBI.
OTOBOPKHU u
HETOYHOCTHU B
PaCKpBITHH
OTJEIbHBIX
ITOJIOKECHHUH
BOITPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETAaXx.
Onenka Onenka Onenka Onenka
«HEeY/10BJIETBOPHUTEN | «yJOBJIETBOPUTEJIbH «Xopomioy / «OTJIMIHOY /
bHO» /He 3aUTEeHO0 0» / «3aYTEHO» «3aYTEHO» «32UYTEHO»

9. Y4yeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI




a) OCHOBHAS JIUTEpaTypa:

1. Kysnenos B.B., ®usnonorus pacrenuii : Yueonuk / B. B. Ky3nenos, I'.A. JImutpuea. - M. : A6puc, 2012. - 783 ¢

2. Poroxun, B. B. [Ipaktuky™m 1o ¢puznonoruu 1 OMOXuMuM pacteHui : yued.mocobue / B. B. Poroxun, T. B. Poroxuna - Cankr-netepOypr :
I'MOP, 2013. - 352 c¢. - ISBN 978-5-98879-151-5. - Tekct : nanexrponnsnii // OBC "Koucymbrant crymenrta" : [caiit]. - URL
‘https://www.studentlibrary.ru/book/ISBN9785988791515.html

3. ®dusznonorus pacteHuld. YueOHUK Ais By30B noj peaakuueit JI.LH. Hocosoii, 2015

4, KapaceB, B.H. ®wusuosorumsi pacteHmii: dKcrepuMeHTanbHbie wuccienoBanmst / B.H. KapaceB, M.A. KapaceBa ; IloBomxkckuit
rOCYIapCTBEHHbIIl TEXHONOINUYECKUil yHIBepcuTeT. — Momkap-Ona : [ToBOIKCKHIT roCy1apCTBEHHbII TeXHONOrnyecknii yuusepeuter, 2018. — 312 c.
: wi. — Pexxum noctyna: o moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=494310

5. Annpees, B.I1. Jlekiuu no ¢usmonoruu pacrenuii : yue6Hoe mocobue / B.II. Anmpees ; nayu. pen. I.A. BopobeiikoB ; Poccuiickuit
rocylapCTBeHHbIN mnenaroruueckuil ynusepcurer um. A. W. T'epuena. — Cankr-IletepOypr : Poccuiickuii rocyaapcTBEHHBIM I€1aroru4yecKuii
yauepcuter  (PI'TIY), 2012. - 300 ¢ : cxem., Tabm, wun. — Pexum  gocrtyma: mo  moammcke. —  URL:

http://biblioclub.ru/index.php?page=book&id=428272

0) 10MOJIHUTEJIbHAS JINTepaTypa:

1. Tumupszes, K.A. Kocmuueckas poib pactenus : MoHorpadus : [16+] / K.A. Tumupsize. — 6.M. : 6.1., 1904. — 47 c. — Pexxum pocryna: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=469471

2. A1l Bousbisen [u ap.]®Pusnonorus naroreHesa u 60se3HeycTOMUMBOCTH pactenuii, M3natensctBo: benopycckas Hayka,2016

3. JI.®. KabamnankoBa. @OTOCHHTETHYECKHIA anmapar u crpecc y pacrenuii .M3nar-so benopycckas Hayka, 2014B)

B) JJICKTPOHHBbIe 0M0/JIHOTEeYHbIe cUCcTeMbl, ¢ KOTOpbiMH Y COI'Y umeercs AeiicTBYHO LM 10TOBOP, COBpeMeHHbIe NMPOdeccnoHaIbHbIE
0a3bl, HHPOPMALIMOHHbIE CIIPABOYHbIE CUCTEMBI:

1. ObC «YuuBepcuterckas obubmmoreka ONLINEy (https://biblioclub.ru/)

2. OBC «KoncynbTanT ctynenta» CTyneHuecKas 3JIEKTPOHHAsE OMOIMOTEeKa 1O MEAMIIMHCKOMY M (hapMarieBTUYEeCKOMY 00pa30BaHMIO, a
TaKXKe M0 eCTECTBEHHBIM M TOUHBIM HaykaMm B 1esiioM (http://www.studentlibrary.ru/)

3. OBbC «lOpaiiT» — oOpa3oBarenbHas cpefia, BKIIOYAIONAs BUPTYaJIbHbBIN YNTAIbHBIN 3a)1 y4eOHUKOB U y4EOHBIX MTOCOOMIT OT aBTOPOB
U3 BeIylIMX By30B Poccuu o BceM HarpasieHusM U crienpaibaocTsam (https://www.biblio-online.ru/)

4. Hayunas snexrponnas 6udnauoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BupTtyanbHblii unTanpHbIN 3a1 quccepranuil u aBtopedeparoB PI'b (dvs.rsl.ru) — peructpaius u 10CTyn TOJNBKO B 3aji€ 3JEKTPOHHBIX
pecypcos.

6. VYuuBepcanbHas 0a3a JaHHBIX 2JIEKTPOHHBIX Meproanyeckux u3aanuii East View (eastview.com) (https://dlib. Eastview.com/)

7. DrekTpoHHBIEe pecypchl u3narenbcera Springer Nature (http://link.springer.com/)
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8. OnekTpoHHas MeauiuHckas Ooubiamoreka «KoncymbTanT crynenta» (http://www.studentlibrary.ru) moctymHa ¢ 1r060ro KommbloTepa
MOCJIe PETUCTPAIIMU YUTATENS B 3aJI€ SJICKTPOHHBIX PECYPCOB.

9. Dnexkrponnsie kuuru Springer Nature 2011-2017 rr.: (springerlink.com)

10. 3BbC «OpaiiT» — obOpa3oBarenbHas cpesia, BKIIOYAIOIas BUPTYaJbHBINH YUTATBHBIN 3a]1 YA€OHMKOB M YU4eOHBIX TOCOOUIT OT aBTOPOB
13 BeAyIux By30B Poccuu 1o BceMm HampapieHusIM U crienuanbaoctsM (https://www.biblio-online.ru/)

.10. MaTepuanbHoO-TeXHHYecKOe o0ecnievyeHne M CIHIIIHHbI
3aHATUSA 10 AUCUUIUIMHE IPOBOAATCS B ayTUTOPUSIX, 00ECIIEUEHHBIX KOMIIBIOTEPaMH, UMEIOLIUMHU JJOCTYI K ceTH MHTepHeT, UHTepaKTUBHBIMU
JOCKaMH U MYJIbTUMEIUIHBIM 000pyI0BaHUEM.

B 06p62306am€]le0M npoyecce ucnoib3yomcs.

VYdeOHble ayIUTOPUH JUIS MPOBEACHUS 3aHATHHA JICKIIMOHHOTO THIIA: MPENOoJaBaTeIbCKUI CTOJ, CTYJ, CTOJIbI OOY4YaloUIMXCs, CTYyJbs, Kademupa,
KJIACCHAs JIOCKa, MYJIbTUMEIUUHBIN KOMIUIEKC (TIPOSKTOP, IKPaH), HOYTOYK, KOJIOHKH; MporpaMMmHoe obdecnieuenne:MicrosoftWindows 7 Professional,
MicrosoftOfficeStandard 2016, 7-zip, WinRAR, AdobeAcrobatReader, STDUViewer, MozillaFirefox, GoogleChrome, Kasperskyfree (cBo6oaHOE
[10). (dhakynbTeT XumMHUM, OMOJIOTUU U OMOTEXHOJIOTUH, ayauTopust Ne 604)

Y4yeOHnle AyauTopun i1 IMPOBCACHHUA 3aHATHI CCMHUHApPCKOr'0 THIIA, TPYINIIOBBIX W HWHAWBUAYAJIbHBIX KOHCYJ’IBT&HHﬁ, TCKYHIETO KOHTPOJIA U
IIPOMEKYTOUHOM aTTECTALUH, A MAKHCE CAMOCMOAMENbHOU padombvl 00y4aAOWUXCA: NPenooasamenbCKull CmoJ, cmyi, cmoibl 00yJaroIuXcs, CTYIbs,
kadenpa, K1accHas J10CKa, MYJbTUMEIUIHBIN KOMIUIEKC (IPOEKTOp, FKpaH), HOYTOYK, KOJIOHKH; MporpammHoe obecneuenue:MicrosoftWindows 7

Professional, MicrosoftOfficeStandard 2016, 7-zip, WinRAR, AdobeAcrobatReader, STDUViewer, MozillaFirefox, GoogleChrome, Kasperskyfree
(cBoboaHoe [10). (paxkynpTeT XUMUM, OMOJIOTUN U OMOTEXHOJIOTUH, ayAuTopus Ne 604)

JlaGopaTopus (HU3NOIOTHH pacTEHH: MPEro1aBaTeIbCKUIl CTOJ; CTYJ; CTOJIBI 00yUaroIUXCs; CTYNbs; Kadeapa; KiaccHas 10cKa, MyIbTUMEAN HHbBII
KOMIUIEKC (TPOEKTOp, dKpaH), HOYTOYK, KOJOHKH, porpaMmmHoe obecniedenue:MicrosoftWindows 7 Professional; MicrosoftOfficeStandard 2016; 7-
zip; WinRAR; AdobeAcrobatReader; STDU Viewer; MozillaFirefox; GoogleChrome; Kasperskyfree (cBob6ognoe I10O); muxpockon «Muxpomen
1Bap.2-25»; ounokynsip «bM-51-2»; oObekTuB-Hacaaka 0,5X; oObekTHB-Hacaaka 2X; TepMocTaT 3JeKTpuueckuil cyxoBosnymneiii TC-1/80 CIIY;
BEChl aHAJIMTUYECKHE, BECHI allTEUHbIE, CIIEKTPOCKOI, XOJIOAWIbHUK «MHIe3UT»; OaHs BOASHAs C IUIMTKOM; miuuTka snekrpuyeckas SUPRA HS-110;
aBTOPCKUI repOapuil; KOIIEKINs CeMSH; KOJUIEKLIUS CEMSH; KOJIEKUUs (paKylnbTeT XUMHH, OMOJIOTHH U OMoTeXHOJI0ruH, ayautopus Ne 610
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JlaGopaTopun: KOMITBIOTEPHBIC KJIACCHI: MPEIOAaBATEIbCKUNA CTOJI, CTYJ, CTOJIBI OOYYaroIIuXcs, CTyJbs, Kadeapa, kiaccHas nocka.O0opynoBaHue:
KommbroTeps! s KOMIIBIOTEPHOTO KJlacca B KOMILIEKTE, HCTOYHUKHU OecriepeOoiiHoro nutanus, Ippon, kommyrtaTop ais kiacca D-Link DGS-10240,
nHTepakTuBHas Aocka 78*(1702070/15112/11344/2+ npoektop Beno MX503).

[Mporpammuoe oOecneuenue: MicrosoftWindows 7 Professional;  MicrosoftOfficeStandard 2016; 7-zip; WINRAR; AdobeAcrobatReader;
STDUViewer; MozillaFirefox; GoogleChrome; Kasperskyfree (cBob6omnoe I10); KoHCyapTaHT IIIIOC; HEMOHCTpPAIMOHHBIE M y4e€OHO-HATJISAIHbBIE
noco6wust (Buaeonpe3eHTaus (pakyIbTeT XUMIH, OUOJIOTUU U OMOTEXHOJIOTUH, ayauTopus Ne614)

bubnmoreka, B TOM YMCIIe YATAIBHBIN 3aJ1: CTOJBI, CTyNbs; [IK o0yuaromuxcs, ¢ mporpaMHbIM 00ECTIEYEHHEM, BBIXOIOM B c€Th IHTEpHET U T0CTYIOM
B 3JIEKTPOHHYIO 00pazoBaTenbHyto cpeny COI'Y.

[Tporpammuoeobecniedenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU
Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free (Cso6oatoe I10);

OBbC «YuuBepcurerckas O6ubianoreka ONLINE» https://biblioclub.ru;9bC «KoncynbranT crynenta» http://www.studentlibrary.ru cryaeHueckas
AJIEKTPOHHAs OMOIMOTEKA M0 MEAUIIMHCKOMY H (DapMalleBTHUECKOMY 00pa30BaHMIO, & TAK)KE TTI0 €CTECTBEHHBIM U TOYHBIM HAYKaM B IIEJIOM;

OBC «OpaiiT» - oOpa3oBaTenbHas cpefia, BKIIOYA0Ias BepTyalbHbIA YNTAIbHBIN 3271 Y4€OHUKOB U y4EOHBIX TOCOOUI OT aBTOPOB U3 BEAYIINX BYXOB
Poccuu 1o BceM HaIpaBJIeHUsIM U clielranbHOCTsIM Www.biblio-online.ru;



