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1 Ilean u 3a7a491 OCBOEHUS JUCIHUILIHHBI

Heasb (umenm) OCBOCHUS AMCLUUIUIMHBL H3y4YeHUE (QYHKIMOHHUPOBAHUS PACTUTEIBHOM KIIETKH,
MOJICKYJISIPHBIX aCTMEKTOB JBIXaTeIbHOTO METa0oIM3Ma M ITaroB (OTOCHHTE3a, BOJHOTO U MHUHEPAIHHOTO
NUTAHUS pacTeHUil, poiau (UTOrOPMOHOB B TpolleccaXx pocTa M Pa3BUTHS PACTCHUH, COBPEMEHHBIX
AKCIICPUMEHTAIBHBIX METOAOB pPabOThl ¢ OHMOJOTHYECKMMH OOBEKTaMH B TIOJEBBIX U JIA0OPATOPHBIX
YCIIOBHSIX, HaBBIKOB Pa0OThI C COBPEMEHHOW ammapaTrypoil Ha MpakTHUKE C MOCIECAYIOIIUM COCTaBICHUEM
HAYYHO-TEXHHUYECKUX OTYETOB, 0030POB, aHATUTHUECKUX KAPT U MOSICHUTEIBHBIX 3aIMCOK, H3JI0KCHHEM U
KPUTHYECKUM aHAJIN30M I0JTy4aeMOi HH(POPMAIUH.

3amaun:

- BOJIHBIIA OOMEH pacTeHUH, MPOHUIIAEMOCTh KJICTKH, siBleHus auddy3un n ocMoca, COCyIyro CHITy
KJIETKH, TYPTOPHOE JaBlIiCHUE, IJIa3MOJIU3 U JETUIa3MOJIH3, BOJHBINA OallaHC pacTeHUM;

- TIOCTYIUICHHE MOHOB B PACTHTEIBHYIO KIIETKY, TTACCHBHOE TIOTJIONICHHE M aKTUBHBIA TPAHCIIOPT,
MEXaHHU3MBI TPAHCIIOPTA BEIIECTB Uuepe3 MeMOpaHy, MUTPAIIUIO HOHOB B IIUTOILIA3ME;

- pacxoJ0BaHME BOJBI PACTCHUEM — TPAaHCIHPAIHS, 3HAUCHHE TPAHCIIUPAIINU, MEXaHU3MbI TPAHCIIH-
paru, MOCTYIUICHHE U TIEPEBUKCHHIE BOBI IO PACTECHUIO;

- (M3UOJOTHYECKUE OCHOBBI YCTOWYMBOCTH PACTCHUHN K HEOJIArOMPHUSATHBIM YCIOBHUSM; TUTAHUE Pac-
TEeHUH yriepoaoM ((hOTOCHHTE3), €r0 XMMH3M M 3HAUCHUE JJIsl pacTeHUS B Ouocdepsl B 1EIOM; TOCTYILIC-
HUE MUHEPAIBHBIX COJICH B pacTCHHE, IEPEIBUKCHIE TTUTATEIILHBIX BEIIECTB MO PACTEHHIO;

- IbIXaHUE PAaCTEHUI, 3HAUCHUE JIBIXaHUs, CyOCTPATHI ILIXaHUS U IyTH JBIXaTEIHbHOTO0 0OMEHA;

- pOCT pacTeHH#, TOPMOHBI POCTA, BIUSHUE YCIOBHI HA POCT, pa3BUTHE PACTECHUI

- OCBOWTH METOJUKH pabOT MO WACHTU(UKANMM U aHAIU3y OPTraHU3MOB C MPUMEHEHUEM
COBPEMEHHOM anmapaTypbl 1 000py/10BaHUs:

- OTpaboTaTh HABBIKM HW3IIOKEHUS M KPUTUYECKOTO aHaiMu3a, OPOPMIICHUS U MPEACTABICHUS
pe3yIbTaTOB HAYYHO-UCCIIEAOBATEILCKON U TPOPECCHOHATBLHON JACATEIBHOCTH C YI€TOM COOTBETCTBYIOIICH
HOPMATUBHOM TOKyMEHTAIIUU.

2 MecTo THCHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMBbl

JlucuumimHa OTHOCUTCS K 00s3aTeIbHBIM JUCHUIUIMHAM (MOIYJISIM) BapUaTUBHOW yactu Oioka /|
«JlucummuHb! (MOTYITH ))»

[IpepexkBusutbl nucuuiuinbel: b1./[.b.14 Heopeanuueckasa u opeanuueckaa xumus, bl.J{.B5.15
Ananumuueckasn xumus, b1.J[.5.24 Dxonoeus

[TocTpexkBU3UTHI AUCUMIUTAHBL: Omcymcmeyom

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 10 JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBiieH Ha POPMHUPOBAHUE CIAEAYIOLUIUX PE3YIHTATOB O0yUEHUS

[Tnanupyemble pe3yabTaTbl O0yueHuUs
Kon n naumenoBanue Kon 1 HanmeHoBaHMe UHIUKATOPA
. M0 TUCIUILINHE, XapaKTePU3YIOIIne
bopMUpyeMbIX KOMIETEHIIHHA JOCTHUKEHUS] KOMITIETEHLIUU o
sTansl GOPMUPOBAHMSI KOMIIETEHIUI
[TK*-1 Cniocoben [MK*-1-B-1 Mcnonp3yetr MeToAuKH |3HATH:
AKCIUTYaTUPOBATh paboT 1o uACHTUGUKAIIIN 1 - pU3HOTOTHYECKUE OCHOBBI PACTH-
COBPEMEHHYIO anmapaTypy 1 |aHaJlM3y OPraHU3MOB C TEIHHOU KJIETKU U OpTaHu3Ma B I1e-
o0opyaoBaHue AJis MPUMEHEHUEM COBPEMEHHOM JI0M;
BBHITIOTHEHUS] HAYYHO- anmapartypbl 1 000pyI0BaHHUS - METOJIOJIOTHIO HCCIIEI0OBaHUI;
UCCIIEIOBATENbCKUX TOJIEBBIX U - TEOPETUYECKNE OCHOBBI CUCTEMATHU-
71a00paTOPHBIX OMOJIIOTUYECKUX 3anuu, 00pabOTKH U MHTEPIIPETALUU
pabor SKCIIEPUMEHTAIbHBIX JaHHBIX.




Kon n HaumeHoBaHue
bopMUPYEMBIX KOMIIETCHITHIA

Kom n HaumMeHoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIIUNA

[Tnanupyemble pe3yabTaTbl 00ydYeHUs
0 JUCUUIUINHE, XapaKTEPU3YIOIINe
sTanbl GOpPMUPOBAHMS KOMIETSHUIUH

YMmerh:

- NPUMEHSATH METOJUKH IO
UACHTU(DUKAIIH " aHaIU3y
OpPraHu3MOB C IpUMEHEHUEM
COBPEMEHHOM arnmaparypel u
000pyI0BaHUS;

- UCTIOJIb30BATh COBpPEMEHHBIC
METOABl  O0pabdOTKM, aHajuu3a W
CHUHTE3a MOJIEBOI u/unm
nabopaTopHOI OMOJIOTHYECKOI
nHpOpMaIHY, JIEeMOHCTPHPOBATH
3HaHUE MPHUHIMIIOB  COCTABICHUS
HAYYHO-TEXHHUYECKUX IPOEKTOB M
OTYETOB.

Baajgern:

- HaBBIKAMU PabOTHI C COBPEMEHHON
anmapaTypoil 1 000pyI0BaHUEM IS
BBITTOJIHEHUS HAyYHO-
HCCIIEJOBATEIbCKHX MOJIEBBIX U
71a00paTOPHBIX OMOIIOTUIECKUX
pabor.

[TK*-2 CniocoOeH npUMEHSTh
Ha MIPAKTUKE ITPUEMBI
COCTaBJICHUS HAyYHO-
TEXHUYECKHX OTYECTOB,
0030pOB, aHATUTHYECKUX KapT
U TIOSICHUTEJBHBIX 3aIUCOK,
U3J1araTth 1 KPUTHYECKH
aHAIM3UPOBATH MOTY4aeMyIO
UH(QOPMAIIHIO U MIPEICTABIATH
PE3yNbTaThI MOJIEBBIX U
71a00paTOPHBIX OMOIIOTUYECKUX
HUCCIIEIOBAHNN

[MK*-2-B-2 CniocobeH k aHanusy,
0(OPMIICHUIO U IPEICTABICHUIO
pe3yNIbTaTOB HAYYHO-
HUCCIIEN0BATEILCKON U
po(hecCHOHATLHON JIEATEIILHOCTH
C Y4ETOM COOTBETCTBYIOLIEH
HOPMAaTUBHOM IOKyMEHTAIIUN

3HaTh:

- TpeOOBaHUS U TTPUEMBI K
COCTaBJICHUIO HAYYHO-TEXHUUYECKUX
OTYETOB, 0030POB, AHATUTUYECKUX
KapT U MOSICHUTENBHBIX 3aIlIUCOK.
YmMersb:

- BBIMOJIHATH aHAJN3, 0(OpMIICHHE U
MIPEACTABJICHUE PE3YyJIbTaTOB HAYYHO-
HCCIIEI0OBATENBCKON U
npodeccnoHanbHOM e TEIbHOCTH C
Y4ETOM COOTBETCTBYIOLIEH
HOPMaTHUBHOM JOKYMEHTALIVH.
Baajgern:

- HABBIKAMU BBIIIOJIHEHUS aHAJIN3A,
oopmIIeHHs U IpEeICTaBICHUS
pe3yabTaTOB HAy4YHO-
HCCIIEI0BATENBCKON U
npodeccnoHaNbHOM e TEIbHOCTH C
Y4ETOM COOTBETCTBYIOLIEH
HOPMaTHUBHOM JOKYMEHTAIINH;

- HaBbIKaMU U3JI0KEHUS U
KPUTHYECKH AHAJIU3UPOBATH
NoJTy4yaeMyro HH(pOpMaIuio u
MPEACTABIIATH PE3YJIBTATHI MOJEBBIX U
71a00paTOPHBIX OMOIIOTUYECKUX
HUCCIIEIOBAHNN

[TK*-3 T'0TOB IPUMEHSATH HA
MPOM3BOJICTBE OA30BbHIE
obmenpodeccuoHanbHbIE
3HaHUS TEOPUH U METO/IOB
COBpPEMEHHOW OMOJIOTHUH

[1K*-3-B-1 CnocoOeH npruMeHsTh
Ha MIPAKTUKE METObI
OMOJIOTMYECKOr0 MOHUTOPUHTA C
UCTIONIb30BAHUEM JKHUBBIX CUCTEM
Pa3IMYHOTrO YPOBHS OpraHU3aIUH

3HaTh:

- Mop¢0oJIOTHIO U Tororpadutio
OpPraHoOB pacTEHHUS,;

- 3aKOHOMEPHOCTHU POCTa U Pa3BUTHUS
pacteHuit s GopMupOBaHHS
BBICOKOKQUECTBEHHOTO YpOXKasi




Kon n HaumeHoBaHue
bopMUPYEMBIX KOMIIETCHITHIA

Kom n HaumMeHoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIIUNA

[Tnanupyemble pe3yabTaTbl 00ydYeHUs
0 JUCUUIUINHE, XapaKTEPU3YIOIINe
sTanbl GOpPMUPOBAHMS KOMIETSHUIUH

YMeTh:

- HpI/IMeHHTB METOAbI 6I/IOJ'IOFI/I‘-ICCKOFO
MOHUTOPUHI'A C UCIOJB30BAHUEM JKUBBIX
CUCTCM DpPA3JIMYHOI'O YPOBHA OpraHu3a-
1w

- 000CHOBBIBaTh PE3yJbTATHl IMPOBE-
JICHHBIX MCCIIEIOBAHMMT;

Baajnersn:

- METOIaMHU OMOJIOTHYECKOTO
MOHHMTOPHUHTA C UCTIOJIb30BAHUEM
KUBBIX CUCTEM Pa3JINYHOTO YPOBHS
OpraHu3alu

4 CTpyKTYpa U collepKaHHue QU CUUILTHHBI

4.1 CTpyKTypa IUCHHUILIHHBI

OO01mast TpyA0eMKOCTh JUCIUTLINHBI COCTABISAET 4 3a4eTHhIE eNuHUIIbI (144 akaeMUYecKuX Jaca).

TpynoemMkocTs,
Bun paboTst aKaJICMUYECKHX YaCOB
7 cemectp BCETO
O01mast Tpya10éMKOCTh 144 144
KonrakTHas pa6ora: 51,25 51,25
Jlexmum (JI) 18 18
[Tpaktrueckue 3anstus (113) 16 16
JlaGopatopusie padotsl (JIP) 16 16
KoncynbTanuu 1 1
IIpoMexyTouHas aTTecTanysl (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesbHast padora: 92,75 92,75
- BbINOJIHEHUE UHOUBUOYATILHO20 MEOopHecKo2o 3a0anus (UT3);
- camono02omoeka (npopabomia u no8MopeHue JeKYUOHHO20 Mamepuaild u
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;
- N0020MOBKA K 1aDOPAMOPHBIM 3AHAMUILM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- H0020MOBKA K PYOEHCHOMY KOHMPOJIIO)
Bupa nToroBoro KoHTpoOJIs (3a4eT, IK3aMeH, TU(depeHNPOBAHHBIN IK3aMeH
3ayer)

Paznensl nUCIUIIIMHDL, U3y4aeMble B 7 ceMecTpe

KonnuecTBo yacos
Ne HaumenoBanue pasnenos ayAutopras BHEAy/I.
paznena BCETO abora

T 13 | Jip pabora

1 Bgenenue. [lpeamer u 3anaun Gpu3n0IOTUM pacTe- 13 2 - 1 10

HUU.

2 DuU3HOIOrUsl pACTUTEILHOU KIETKHU. 15 2 2 1 10

3 BoHbII peKUM pacTEeHUN. 16 2 2 2 10

4 [Tutanue pacteHuit yraepoaom (porocuures). 20 2 2 2 14

5 KopHeBoe nutanue pacTeHHH. 16 2 2 2 10




KonunuecTBo yacos
Ne HaumenoBanue pazzaenos ayAutopHas BHEAyI.
pasznena BCETO abora 6
a1 |3 [ | PO
6 IIepenBurkeHne NMUTATEIBHBIX BEILIECTB 110 16 2 2 2 10
PacTEHHIO.
7 JlpIxaHue pacTeHuil. 16 2 2 2 10
8 Poct 1 pa3BuTHE paCTEHUN. 14 2 2 2 10
9 ®U3MOTOTUYECKHNE OCHOBBI YCTOMYMBOCTH 18 2 2 2 10
pacTEHUMN.
Utoro: 144 18 | 16 | 16 94
Bcero: 144 18 | 16 | 16 94

4.2 Coaepxanue pa3iejioB IUCHUINIHHBI

Pazgen Ne 1 Benenme. Ilpenmer u 3agaum ¢usuosorum pacrenuii. [Ipenmer ¢usmonoruu
pacTeHui. 3aaul HAyKU Ha COBPEMEHHOM 3T1ane. Mctopust yueHus o kietke. MeTobl M3y4eHHs KIETKHU.

Pazgen Ne 2 dusuoJiorusi pacturesbHoil KieTkH. DopMa M BeIMUYMHA KJIETOK. 3amacHbIe
MUTATENIbHBIC BEIIECTBA PACTHTENBHBIX KIETOK. [IpOMyKThI BTOpUYHOrO OOMEHA BEIIEeCTB pPAaCTECHUH.
®U3NOJIOTUYECKH aKTUBHbIE BemlecTBa KiIeTku. CTpoeHwe pacTuTenbHOW KieTku. [Iporomacrt.
I'manomnasma. IlpomsBognele mporomnacta. [lurommasma. CTpykTypHas CHCTEMa  LIUTOIUIA3MBI.
MewMOpanHbie 00pa3oBaHus pacTuTenbHOM KieTku. Opranouasl. Kierounas crteHka. MosekynspHbIE
OCHOBBI XpaHEHUS M pealu3aluy HaclieJCTBeHHOUW mHpopMaruu. OOMEH BEIIECTB M YHEPTUU B KIIETKAX.
[Toctyniienne BoAbl B pacTUTenbHyl0 KieTky. Auddysus m ocmoc. KieTtka kak ocMoTHYeckasi cucTema.
Cocymas cuna kiaeTku. [locTyninenne HOHOB B paCTUTENBHYIO KIETKY.

Pa3znea Ne 3 Boanblii pexxum pacrenmuii. Ponb Boabl B )kM3HM pacTeHuil. Pacnipenenenue BoJbl B
KJIeTKe W opraHu3Me. Bonnblii OamaHc pacteHus. PacxomoBaHue BOJIBI pacTEHHUEM — TpaHCIHpAIUS.
3HaueHue TpaHcnupauuu. JIMCT Kak opraH TpaHCOUpalud. BiusHue BHEIIHMX YCJIOBHM Ha CTENEeHb
OTKPBITOCTH YCThbUI. BnusiHue ycnoBuii Ha mnpouecc TpaHcnupauud. CyTOYHBIA XOJ TpaHCHUPAILUU.
Kcepomopdnast crpykrypa pacrenmii. [loctymnenue Boasl B pacreHue. KopHeBas cuctema Kak opraH
MOTJIOIICHUS BOJABl. BiusiHWE BHEWIHHMX YCIIOBUW Ha KOpPHEBbIE cHUCTEMBbl. OCHOBHBIE JBUTATEIN BOIJHOTO
Toka. [lepenBrrkeHne BOJbI IO PaCTEHUIO. BiMsHNE BHEIIHUX YCIOBHM Ha MOCTYIIJIEHUE BOJABI B PACTEHHUE.
DU3NOIOTMYECKUE OCHOBBI YCTOMYMBOCTH PACTEHUH K 3aCyXe.

Pazgen Ne 4 Ilutanue pacrennii yriepoaom (porocuHre3). TUIbl MUTAHUS )KUBBIX OPraHU3MOB.
Kocmnueckoe 3Hadenue mporecca (ortocunresa. Vctopus usydenus Qotocunresa. Jluct kak opran
dboTocuHTEe3a. 3HAYCHUE XJIOPOIUIACTOB. XHMMHYECKUH COCTAaB M CTPOCHHE XJoporiacToB. OHTOTEeHE3
wiactua. dusnonornyeckoe OCOOCHHOCTH XJIOPOIUIACTOB. Buabl xmnopodmina. XuMHYECKHE CBOWMCTBA
xjopodmmia. dusznyueckne cBolcTBa xiopoduiuia. buocunHTe3 xmopodwuiia. YciaoBuss o0pazoBaHHS
xnopouiuta. Kaporunouasl, ux ¢u3noIOrHyecKasl poib, oOpa3zoBaHHE KAapOTHMHOHIOB. DUKOOMIMHBL
Ouepretuka (orocunTeza. Cnektp mnornomieHus xiuopodmwmia. doroxumudeckuit dTan (GOTOCHHTE3A.
OOmast xapakrepucTuka mpouecca QortocunTe3a. IIpoucxoxaeHue Kucinopona npu (HOTOCHHTESE.
doroxumuyeckuii 3tan porocunteza. TemHoBas ¢aza porocunresa. «C — 4» myTh poTocurTe3a. [IpoayKTh
dboTocuHTE3A.

Paznen Ne 5 KopaeBoe nurtanue pacrenuil. du3nonorudeckas poib JIEMEHTOB MUHEPAJIbHOTO
nuTaHus. PU3NOIIOTNYECKOE 3HAYEHHE MAKPOIEMEHTOB U MUKpO3JieMeHTOB. KopHeBas cucrema kak opran
nornomeHuss coneil. OcoOEHHOCTH TOCTYIJIGHHST COJIeH B KOpHEBYylo cucteMy. Poib kopHeil B
KU3ZHEICSITSIIbHOCTH pacTeHnid. OCOOEHHOCTH YCBOSHUSI MOJIEKYJISIPHOTO a30Ta. A30THBIA OOMEH pacTeHUH.
IlouBa Kak HMCTOYHMK NUTATEJIbHBIX BELIECTB. 3HAUYEHUE KHUCIOTHOCTH I10YBBI. 3HAYEHHE IOYBEHHBIX
MUKPOOPTaHU3MOB.



Pazgen Ne 6 IlepenBu:keHne NUTATEIbLHBIX BelleCTB MO pacTteHuo. [lepenBuxeHue
MUHEpaJIbHBIX BellecTB (Bocxodsmmii Tok) KpyroBopor MuHEpalbHBIX BELIECTB B  PACTCHUHU
(peytunmzanusi). OCOOCHHOCTH TIEPEABMIKEHHUSI OPraHUYECKHUX BEIIECTB MO pacTeHHio. [lapeHXUMHBIA U
(bII03MHBII TpaHCHIOPT.

Pa3znen Ne 7 JIpixanue pacreHuii. OOIue BOMPOCH! IbIXaTeILHOTO OOMEeHA. 3HAYCHHE JBIXaHUS B
KU3HU pacreHus. OKUCIUTENTPHO — BOCCTAHOBHUTENbHbIE Tmpouecchl. CyOcTpaTel JbixaHus. Ilytu
IBIXaTeNFHOTO OOMeHa. JIMXOTOMUYECKUI MyTh pacmaja yrieBOJIOB. DJIEKTPOHHO — TPAHCIIOPTHAS IIETb.
OxucnurensHoe hochopunrpoBanne. XMMUKO — OCMOTHYECKast Teopusi MuTtuena. DHepreTuuecKuii Oamanc
mporecca JbIXaHud. XUMHU3M TIpouecca Opoxenus. [nmoxcuneBblii nuki. Ilenro3zodocdarnbiii myTh
IbIXaTeNbHOT0 OOMeHa. BnusHue BHEIIHWX Ha mpolecc ApixaHus. BiusHue BHyTpeHHHX (DaKTOpOB Ha
mporecc AbIXxaHus. Jlokanu3amusi peakiuii JbIXaTelhbHOr0 OOMEHa B KJIETKaX. Perynsius IpIXaTelbHOTO
oOMeHa. B3anMocCBs3b IpIXaHUS C IPYTUMHU MpolieccaMu oOMeHa.

Pa3znen Ne 8 Poct u pa3Butue pacrennii. OcobeHHOCTH pocTa KieToK. OCOOEHHOCTH MPOpaCTaHUs
ceMsaH. Tumsl pocta opraHoB pacreHus. Juddepennmanus Tkaneil. BiusHue BHEIIHUX YCIOBHM Ha pOCT.
I'opMonBl pocTa pacTeHuid. MexaHu3m AeUCTBUS (UTOTOPMOHOB. [[BmkeHusi pacteHuid. Tponmusmel u
HacTuM. PU3MOIOIMYECKUE OCHOBBI MOKOS pacTeHuid. Teopus LUKINYECKOTO CTapeHHUs U OMOJIOXKEHHS
pacTeHui. DTamnbl pa3BUTHSL pacTeHUU. Perynsuusa mporecca pa3BuTHsA. BiusHue BHEIIHMX YCIOBHH Ha
IIPOLIECC Pa3BUTHS.

Paznen Ne 9 dusuosiornyeckue OCHOBBI YCTOMYMBOCTH pacTeHHMil. MexaHu3Mbl cTpecca y
pacTteHuil, QyHKIIMOHUPOBAHUE CHUCTEM PETYJISIIMU B CTPECCOBBIX YCIOBUSAX M UX POJb B YCTOHYHMBOCTHU
pacrenuii. duznonornyeckue U OMOXUMHUYECKUE OCHOBBI YCTOMUMBOCTU pacTeHUil K HEOIAaronmpusTHBIM
(dakTopaM cpeabl: HEAOCTaTKy KHCIOpOJa M €ro akTUBHBIM (hopMaM, 3acyXxe M BBICOKOW Temieparype,
HU3KOTEMIIEPATypHBIM  BO3JICHCTBHUAM, 3aCOJICHHUIO IIOYB M HecOaJaHCMPOBAHHOMY MHUHEPAIbHOMY
MUTAHUIO, 3aTa30BAaHHOCTH BO3/yXa, HOHU3UPYIOLIUM U3Ty4eHUAM, (PUTOMAaTOreHaM.

4.3 JIaGopaTtopHbIe padoThI

No JIP Ne HaunmenoBanue 1abopaTopHbIX padboT Kos-0
pazaena 4acoB
1 1 CrtpoeHue pacTUTENbHON KIETKH. 1
2 2 KileTka Kak 0cCMOTHYECKast CUCTEMA. 1
3 3 Bopnblii 00MeH pacTeHuil. 2
4 4 DOTOCUHTE3: MTUTAHUE PACTEHUN YIJIEPOIOM. 2
5 5 KopneBas cucreMa Kak OpraH MUTaHUs PaCTEHUH. 2
6 6 Oc0OEHHOCTH MEePEABHUIKEHHUS BEIIECTB M0 PACTCHHIO 2
7 7 JIpIXaHue pacTeHuil: 001Ie BOMPOCHI IbIXaTeIbHOT0 OOMEHA. 2
8 8 PocT u pa3zBuTue pacTeHuil: OCHOBHBIE TOHSTHSL. 2
9 9 DU3N0IOTHYECKUE OCHOBBI YCTOHYMBOCTH pacTeHui K 2
HeOJIaronpusITHBHIM (pakTopam cpeibl.
Hroro: 16
4.4 IlpakTH4eckne 3aHATHSA (CEMUHAPDI)
Ne 3ansaTUS Ne Tema Koo
paszneina 4acoB
1 2 Knerka kak ocmotnueckas cucteMma. Cocyiiasi cujia KJIETKH. 2
3 JIuct kak opraH TpaHcnupanuu. BivsiHue BHEITHUX YCIIOBHI Ha 2
CTENEHb OTKPBITOCTH YCTHMUIL.

3 4 Xumu3M (porocuHTE3a 2

4 5 A30THBII 0OMEH pacTeHHUH. 2

5 6 [TapeHXUMHBIN 1 (IIOAMHBIN TPAHCIIOPT. 2




No Kon-Bo
Ne 3ansaTHs Tema
pazaena 4acoB
6 7 [IyTu gpixaTenpHOro oOMeHa. 2
7 8 JIBr>xkeHus pacteHui. Tponu3Mbl M HACTUU. 2
8 9 dusnonornyeckre 1 ONOXUMHUUECKUE OCHOBBI YCTOHYNBOCTH 2
pacTeHui K HeOJaronpusaTHBIM (haKTOpaM CpeJIbl.
Uroro: 16

5 YyeOHO-MeTOAMYECKOE 00€ecTIeueHHe TUCIUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

Kysnenos, B.B. ®usnonorus pacTeHuil : y4eOHUK Ui BY30B [DNEKTpOHHBIH pecypc]. /
B. B. Ky3nenos, I'. A. ImutpueBa. — 4-¢ u3z., nepepad. m gom. — Mocksa : WznmarensctBo HOpaiit,
2025.— 893 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-20453-7. — Pexum  mocry-

na: https://urait.ru/bcode/558171

KyiikoBa, T.B. ®usnonorus pacrenuid. Ilpaktuueckuil Kypc: y4yeOHHUK M TPAKTUKYM IJsl BY-
30B [Dnekrpornsiii pecype]. / T. B. XKyiikoBa. — Mocksa : M3narensctBo HOpaiit, 2025. — 197 c. — (Bwic-
mee oopazoBanue). — ISBN 978-5-534-21455-0. — Pexwum nocryna: https://urait.ru/bcode/574962

5.2 lonosHuTEIbHAA JIUTEPATYpa

['onoBanoBa, T. W. ®usuonoruss pacteHuii : yuebHOe mocobue [DnekTpoHHBIH pecypc]. /
T. U. T'onoBanoBa ; Cubupckuii ¢enepanbubiii yauepcurer. — Kpacnosipck : Cubupckuii (enepanbHblii

yausepcuter (COY), 2022. - 124 «c¢. — ISBN 978-5-7638-4681-2. - Pexum jgocry-
na: https://biblioclub.ru/index.php?page=book&id=705322 .
Ouznonorus pacreHuit : ydeOHo-mMeTomudeckoe mocodbme / U. C.KuceneBa, M. I. Manesa,

I'. T'. bopucosa [u np.] ; mox o6mr. pea. M. C. Kucenepoii ; Ypanbckuii henepaibHblii YHUBEPCUTET UM. TIEP-
Boro Ilpesunenta Poccun b. H. Enbuumna. — ExatepunOypr : M3naTenscTBO YpanbCcKOro YHUBEPCHUTETA,
2018. - 123 C. :  T1abnm. — ISBN  978-5-7996-2416-3. —  Pexum  pgocryna:
https://biblioclub.ru/index.php?page=book&id=695848

Poroxun, B.B. [Ipaktukym mo ¢usnonornn 1 OMOXUMUN PACTeHHH : ydeOHOE mocobue [DIeKTpoH-
HeIid pecypce]. / B.B. Poroxun, T.B. Poroxwuna. - Cankr-IletepOypr : ['mopa, 2013. - 352 c. : Tabx., cxem. -
bubnuorp. B KH. - ISBN 978-5-98879-151-5 ; - Pexum JIOCTyTa:
http://biblioclub.ru/index.php?page=book&id=270497;

- OU3HOIOTHYECKNE OCHOBBI YCTOMYMBOCTH PACTEHUH : yueOHOe rmocobue : [DIeKTpOHHBIN pecypc].
/ coct. E. H. XKunkona ; Jluneukuii rocynapcTBeHHbIN neparornyeckuit ynusepcutet uM. I1. I1. Cemenosa-
Tan-Illanckoro. — Jluneuk : JIumeukuit rocygapcTBeHHbli neparorndyeckuil yausepeutet uM. [LI1. Ceme-
HoBa-TsH-11lanckoro, 2017. - 50 C. : WL - Pexum JIOCTyna:
https://biblioclub.ru/index.php?page=book&id=576864 .

5.3 llepuoanueckue U3aHus

- BectHuk OpeHOYprckoro rocy1apcTBEHHOTO YHUBEpCUTETA : KypHal. - OpenoOypr : OI'Y;
- @u3noisiorus pacTeHuil : KypHai. - Mocksa : Hayka.

5.4 UnTepHeT-pecypchl

1 Hayunas snexktponnas 6ubnmoreka. — Pexxum nocrymna: https://elibrary.ru/




2 boranuka. — Pexxum nocryma: http://ebiology.ru/botanika/

3 Caiit «Bce o 6uonorun. boranukay. — Pexxum nocryna: https://vseobiology.ru/botanika

4 Inantapuym. PacTenns u numaiHuKu Poccuu U conpenebHbIX CTPaH: OTKPBITHIN OHJIAMH aTjiac u
OTIpeNIeNIUTEINb pacTeHU. — PexxuM noctyna: http:/www.plantarium.ru

5 Caiit Pycckoro 6otannueckoro oomectBa. — Pesxxum moctyma: http://geobotany.krc.karelia.ru/

6 OOmepoccuiickas obiecTBeHHas opranuzanus «OomecTBenHas HarmonansHas Akanemust Muko-
moruny» . — Pexxum moctyma: http:// www.mycology.ru/nam/world.htm

7 Oo6mecTBo pusmonoros pacteHuii Poccuu. — Pexum mocryna: https://oft.su/

8 borannueckwuii cnoBaps. — Pexxum nocrtyma: http://humangarden.ru/botanica/botanslov.php

9 Caiitr mHctutyTa ¢usnonoruun pacrenuit um. K.A. Tumupszea PAH. — Pexum nocryma:
https://ippras.ru/

10 buonorusa, »sKomorus, CceIbCKOE XO3SUCTBO, TIeoyiorus, Mereoposiorus. CroBapu u

SHIMKJIONENH. — Pesxxum gocryma: http://bio.niv.ru/

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(pOPMAUMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOT M

1 Omnepanmonnas cuctema Linux RED OS MUROM 7.3.1

2 Oducneie npunoxenus LibreOffice

3 Beo6-nipunoxkenne « YauBepcanpHas cuctema tectupoanust bI T

4 SAnnexc-6paysep

5 bJ1 «Koncynprant [Lmrocy — Pexum nocryna: http://www.consultant.ru/

6 HaumonaneHast wuccnegoBarenbckas KOMIIbIOTEpHas ceTb Poccun. — Pexum pocryma:
https://niks.su/

7 Pecypcer  HanumonansHOro OTKPBITOIO  YHUBEPCHUTETA. —  Pexum  pocryna:
https://www.intuit.ru/search

8 ®enepanbHbIi 00pa3oBaTeNbHBIN OpTal. — Pexxum nocrymna — http://www.edu.ru

9 Bonwmas poccuiickas sHIMKIoneaus. — Pexxum moctyma: https://bigenc.ru/.

6 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JTUCIHILINHBI

VY4eOHble ayTUTOPUU NJIsl IPOBENIEHUS 3aHATHI JEKIMOHHOIO THUIIA, 3aHATHI CEMHUHApPCKOr0 THIIA,
IPYIIOBBIX U MHIMBUIYaJIbHBIX KOHCYJIbTALlMM, TEKYIIETO0 KOHTPOJISL M MPOMEXYTOUYHOM aTTeCTalllH, I0-
MEIIEHHE I CAMOCTOSTENbHON PabOTHI.

Y4eOHble ayTUTOPUM YKOMILUICKTOBAHBI CIIEHUAIM3UPOBAHHONW MEOENblo, ayJUTOPHOM JOCKOW H
TEXHUYECKUMH CpPEACTBAMU OOYy4YEeHHS (CTallMOHAPHBIM MM MEPEHOCHOW MPOEKIIMOHHBIN 3KpaH, HOyTOYK
NIEPEHOCHOM, MYJIbTUMENA -IIPOEKTOP), CIAYNKAIUMH [T IIPEICTaBICHHs yueOHOH HHPOpMAaIUN OOJIBIION
ayJIUTOPHH.

Jnis mpoBeeHNs MPAKTUUECKUX 3aHATUI MCIOJIB3YETCs CHEIMaTN3upOBaHHas J1abopaTopusi, OCHa-
IIEHHAsl CJEeIYIOUIMM 000pYyIOBaHHEM: CIlelUaTu3upOBaHHas MeOenb, ayAUTOpHas J0CKa, MEePEeHOCHOM
MPOEKTOP M MPOEKLUMOHHBIA 3KpaH, NEPEHOCHOW HOYTOYK, MHKPOCKOIIBI, MOJEIIN, MAKEThl, KOMIUIEKT 1O~
CTOSIHHBIX IpenapaTtoB. [lepedeHb 000pya0BaHMs, UCIIONB3YEMOTO MIPHU MPOBEACHUN MPAKTUYECKUX 3aHS-
THH, ONIPENEIACTCS TEMATUKON 3aHATHS.

s npoBenenust 1a00paTOPHBIX pabOT UCIIONB3YIOTCS CHelHaTn3upoBaHHble Jaboparopun. Crenu-
aJIM3MPOBaHHBIC J1a00OPaTOPUN OCHAILICHBI HEOOXOIUMBIMU XMMUYECKHMMHU PEaKTHBAMH, JTa0OPATOPHOM IO-
CyZI0i U 1a00paTOPHBIM 00OPYJOBAHHEM: MUKPOCKOIIBI; J1a00OpaTOPHBIE HHCTPYMEHTHI U MaT€pHAIIbl; KOM-
IUIEKTHI TOCTOSIHHBIX MPENapaToB; KoJUleKuy. [lepeyernb 0o00pyj0BaHus, UCIOIB3YEMOTO MPHU MPOBEACHUU
ab0paTOPHBIX pabOT, ONIPEAEIACTCS TEMATUKON 3aHATHS.

B naGopaTtopusix mpeaycMOTpeHa anTedka JUisl OKa3aHusl MEepBOM MOMOIIH, CPEACTBA MOXKapOTyIlle-
HUSL.

VYyeOHast ayTuTOpHs U MIPOBEACHUS 3aHATHI CEMHUHAPCKOTO THUINA, TEKYLIEr0 KOHTPOJIS U MpOMe-
KYTOYHOM arTecTanuy (KOMIBIOTEPHBIN KJIacC) OCHAIEHA CICIHAIM3UPOBAHHON MEOENbI0, ayJUTOPHOMN
JOCKOM, TEXHHUECKUMH CpPEICTBaMU OOYyYeHHs (CTAllMOHApHBIA NMPOEKLUMOHHBIM SKpaH, MyJbTUMeIua —
MIPOEKTOP, KOMIBIOTEPHASI TEXHHKA, MMOAKIIOUEeHHas K ceTh «/HTepHeT» u obecrieueHueM J10CTymna B 3JIeK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHylo cpeay OI'Y u ¢umana).



[Tomerenue 11t cCaMOCTOATENbHONH PabOTHl OCHAIIECHO CIECIHATM3UPOBAHHONW MEOETbI0, KOMITBIO-
TEPHOU TEXHHKOW C BO3MOXHOCTBIO MOAKITIOUYCHUS K ceTn «HTepHeT» M o0ecreueHueM J0CTyIa B dJIEK-
TPOHHYIO HHGOPMAITMOHHO-00pa3zoBarenbHyto cpeay OI'Y u dunmana.
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