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1 e u 3a1a491 OCBOEHUS JUCIHUILIHHBI

Heab (meau) OCBOSHUS MWCHUIUIMHBL H3ydeHHE (YHKIIMOHUPOBAHUS PACTUTEIHHOW KIIETKH,
MOJICKYJISIPHBIX ACIHEKTOB IBIXaTEIbHOI0 METa0oaM3Ma M 3TaroB (POTOCHHTE3a, BOJHOTO U MUHEPAIHHOTO
MUTAaHUS PACTeHUU, poiu (PUTOrOPMOHOB B MpOIECCaX pOCTa M Pa3BUTUS PACTEHHM, COBPEMEHHBIX
HKCHEPUMEHTAIBHBIX METOJOB pabOThl € OHOJIOrMYECKMMHM OOBEKTaMH B IOJIEBBIX U J1a0OPaTOPHBIX
YCIIOBHSIX, HABBIKOB pa0OTHI C COBPEMEHHOM anmapaTypoi.

3agauyamu Kypca (pU3HOIOIUU PACTECHUH SBJISIETCS U3YyUEHHE CIEAYIOIIUX BOIIPOCOB:

- BOJIHBI OOMEH pacTeHUH, MPOHUIIAEMOCTh KJIETKH, ABIeHU Auddy3un nu ocmoca, COCyIIyI0 CHITY
KJIETKH, TYprOpHOE JaBJICHHE, TNIA3MOJIN3 U JIeIUIa3MOJIN3, BOJHBIN OalaHC pacTeHUH;

- MOCTYIJICHHE MOHOB B PAaCTHUTENIBHYIO KIIETKY, MACCHBHOE TOTJIONICHUE M aKTUBHBIA TPAHCIIOPT,
MEXaHU3Mbl TPAHCIIOPTA BEILIECTB Yepe3 MeMOpaHy, MUIPAIlUI0 HOHOB B IUTOILIA3ME;

- pacxoZ0BaHUE BOJbI PACTCHUEM — TPAaHCIHpAIHs, 3HaU€HHE TPAHCIIUPALUU, MEXaHU3MBbl TPAHCIIU-
panuu, MOCTyIUIEHUE U IIepeIBUKEHHNE BOJIbI IT0 PACTEHUIO;

- (PM3UOJOTHYECKUE OCHOBBI YCTOWYMBOCTH PACTEHUI K HEOJArOMPUATHBIM YCIOBUSAM; TUTAHUE pac-
TeHHUH yrieposoM (pOTOCHHTE3), €r0 XMMHU3M M 3HAYCHUE JIJIsA pacTeHUs U Orocdepbl B IEIOM; MOCTYILIC-
HUE MUHEPAIBbHBIX COJIEH B pacTeHHUE, EPEIBUKECHNUE TUTATEILHBIX BEIIECTB M0 PACTEHHIO;

- IbIXaHHWE PACTEHUH, 3HAUCHHE ABIXaHUs, CyOCTPaThl ABIXaHUS U IIYTH JIbIXaTEIbHOIO OOMEHA;

- POCT pacTE€HHIi, TOPMOHBI POCTA, BIMSHUE YCIOBUN HA POCT, Pa3BUTUE PACTCHUM.

2 MecTo JTUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHONH MPOrpaMmbl

JucuumnimHa oTHOCHTCS K 0a30BoM yacTu 010ka 1 «IuCIUIITUHBL (MOTYITH )»

[pepexBusutel aucuumnuusl: b.1.5.12 Xumusa, b.1.5.16 bomanuxa, b.1.b.17 Mukpobuonozus u
supyconoeus, b.1.5.21 I[fumonozus, eucmonocusi u ouonoeus pazeumusi, b.1.5.22 Buoxumus u monrexkyisapHast
ouonocus, b.2.B.Y.1 I[Ipakmuxa no noayyeHuio nepeuinblx npogheccuoOHaIbHbIX YMEHUll U HABbIKO8, Y4eOHAs.
npakmuxa no bomanuxe u 300102Uu

[ToctpexBu3uthl  muctuimuebl:  b.1.B.O/].7 T'eobomanuxka ¢ ochosamu gumoeeocpaghuu,
b.1.B.O/].13 Oxonoeuss pacmenuti, b.1.B.O/[.17 Ocnosvr 6uounouxayuu, b.1.B.J[B.4.1 Jlanowagpmnoiii

ousaiin

3 TpeOoBaHus K pe3yJabTaTaM 00y4eHH s 10 U CIHUTIINHE

[Iponecc n3yueHus: TUCIMITIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIIUX PE3YIbTaTOB 00yUeHUS

[Tnanupyemblie pe3yabTaTbl 00y4eHUs 10 TUCIHUILIMHE, XapaKTePH3YIOLIHe
9Tansl (OpMUPOBAHUS] KOMIETEHIUI

DopmMupyeMble KOMIIETEHLIMU

3HATD:
TIPUHITATIBI CTPYKTYPHOI u G YHKIIMOHATBHOM OpraHu3alNH
paCTI/ITeJII:HOFO opraHmMa nu q)HTOL[eHOBa B OciaoM, MCXAaHHU3MBI

rOMEOCTaTUYECKON peryisuuy; (pU3HOIOrHYecKMe METOMAbl aHalu3a U
OLICHKH COCTOSIHUS KUBBIX CUCTEM;

YMmern:

JIMAarHOCTUPOBATh JKU3HECHIOCOOHOCTh 3UMYIOIIMX PACTCHUH; ONpPEAEATh
YCTOMUYMBOCTh PACTUTENBHOIO OpraHu3Ma K JAEHCTBUIO HEOJIaronpHsITHBIX
(bakTOpOB; TUArHOCTUPOBATH HEAOCTATOK MIJIM M30BITOK 3JIE€MEHTOB MHUHE-
PaJILHOTO IIUTAHMS;

Baajgern:

HaBbIKAMU OLEHKH (PU3HOJIOTMYECKOIO COCTOSIHUS U aJalTalluOHHOTO
IIOTEHIMaJIa PACTEHUMN.

OIIK-4 criocoOHOCTh
MPUMEHSTH MPUHITUTIBI
CTPYKTYpPHOH U

(G YHKIIMOHATBHOM
OpraHu3aIy OMOIOTUYECKUX
00BEKTOB U BJIAJIEHHUEM
3HAHHEM MEXaHH3MOB
TOMEOCTaTUYECKOU PETYJISIINN;
BJIaJICHHEM OCHOBHBIMH
(U3HOTIOTHYECKIMHU METOIaMH
aHalIi3a U OLCHKU COCTOSHHS
JKMBBIX CHCTEM

3HATD:
MOPQOJIOTHIO U Tonorpadrio OPraHOB PACTEHUS; 3aKOHOMEPHOCTH POCTa U

OIIK-6 criocoOHOCTH
PUMEHSITH COBPEMCHHBIC




[Tnanupyemsble pe3ynbTaThl 00yUYeHHs 110 AUCUUIUIMHE, XapaKTepU3YIOIIHe
sTanbl HOPMUPOBAHMS KOMIETEHIUH

DopmMupyeMble KOMIIETEHLIMU

Pa3BUTHUS pacTeHHUH UL GOPMHUPOBAHUS BBICOKOKAUYECTBEHHOTO YpOXKas;
Ymern:

IPUMEHATh COBPEMEHHBIE SKCIEPUMEHTAIBHBIE METOJIBI PAOOTHI ¢ OHOIIO-
TMYECKUMH 00bEKTaMH B TIOJIEBBIX U J1a0OPATOPHBIX YCIOBUAX; 0OOCHOBBI-
BaTh PE3YJIbTAThl IPOBEJCHHBIX NCCIICIOBAHHIA;

Baajgern:

HaBBIKAMH pabOTBI C COBPEMEHHOW ammaparypod Juis TPOBEACHHS
OMOJIOTMYECKUX SKCIIEPUMEHTOB B IOJIEBBIX U JJAOOPATOPHBIX YCIOBHUSX.

9KCTIIEPUMEHTATBHBIE METOIBI
paboThI ¢ OMOTOTHYECKIUMHU
00BEKTaMH B TTOJICBBIX U
71a00paTOPHBIX YCIOBUSX,
HaBBIKH pabOTHI C
COBPEMEHHOM anmnaparypou

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCHMILINHBI

OO6mmas TpyA0€MKOCTh AUCITUIUIHHBI COCTABIISET 4 3aueTHBIC eAMHUIIBI (144 akaieMUUeCKUX 4acoB).

TpynoemMKkocTb,
Bun paGoter aKaJIeMUYECKHUX YacOB
4 cemectp BCETO
OO0masi Tpy10éMKOCTh 144 144
KonTakTHas padora: 51,25 51,25
Jlexmum (JI) 34 34
JlaGopaTopusie padotsI (JIP) 16 16
Koncynbranuu 1 1
IIpoMexyTouHas aTTecTanys (3a4eT, SK3aMeH) 0,25 0,25
CamocTrosiTesibHasi padora: 92,75 92,75
- CAMON0020mosKa (npopabomka u noemopeHue N1eKYUOHH020 Mamepuana u
mamepuana y4eOHuKo8 u y4eonvix nocoouii,
- N0020MOBKA K 1aDOPAMOPHLIM 3AHAMUIM.
- N0020MOBKA K PYOEHCHOMY KOHMPOJIO.
Buj ntoroBoro KoHTpoOJIs (3a4eT, IK3aMeH, 1H(epeHPOBAHHBIN JK3aMeH
3ayer)

Pa3znensl aucuninHbl, n3ydaemsie B 4 ceMecTpe

KonunuecTBo uyacos
Ne HaumenoBanue pa3aenos ayAuTopras BHEaY/I.
paznena BCETO abora
113 | JIp paborta
1 Beenenue. [Ipeamer u 3aaun Gpu3n0I0OTUH pacTe- 13 2 - 1 10
HUN.
2 DU3HOJIOTUsl pACTUTEILHON KIIETKU. 15 4 - 1 10
3 BoniHbll pexxruM pacTeHUH. 16 4 - 2 10
4 [Tutanue pactenuit yriaepoaom (porocuuTes). 20 4 - 2 14
5 KopHeBoe nutanue pacTeHH. 16 4 - 2 10
6 [lepenBuxeHre NUTATEIBHBIX BELIECTB MO 16 4 - 2 10
pacTEeHHIO.
7 Jlprxanve pacTeHui. 16 4 - 2 10
8 Poct u pazBuTHE pacTeHUN. 16 4 - 2 10
9 DU3MOIOTUYECKHNE OCHOBBI YCTOMYMBOCTH 16 4 - 2 10
pacTeHuM.
HWroro: 144 34 | - 16 94
Bcero: 144 34 | - 16 94




4.2 Coaepxanue pa3iejioB IMCHUININHBI

Ne 1 Beenenue. [Ipeamer u 3apaun GuU3M0JI0ruM pacTeHH.

[Ipeamer ¢puznonoruu pacrenuil. 3ajaun HayKyd Ha COBpEMEHHOM 3Tarne. MicTopus yueHus o KJIeTKe.
MeTo1bl U3y4eHUs! KIETKH.

Ne 2 ®u3nos0rust paCTUTEIbHON KJIETKH.

dopma M BelIMYMHA KJIETOK. 3alacHble MUTATElIbHbIE BEUIECTBA PACTUTENBHBIX KJIETOK. [IpoayKTh
BTOPUYHOTO OOMEHa BEIIECTB pacTeHUil. PU3NOIOTrHUECKH aKTHBHBIE BellecTBa KiIeTkH. CTpoeHue pacTu-
TenbHOM KieTku. [Iporomnacrt. ['manonna3sma. IIpousBonusie nporomiacta. [{urtonnasma. CtpykrypHas cu-
cTeMa IUTOIIa3Mbl. MeMOpaHHbIe 00pa3oBaHMs pacTUTeNbHOU KieTku. Opranounsl. Kierounas creHka.
MonekynsipHble OCHOBBI XpaHEHMsI U peaju3aluu HaciaeAcTBeHHON nHpopmannn. OOMeH BELIECTB U SHEp-
ruu B KieTkax. [loctymieHue Boibl B pacTuTenbHylo Kietky. JAuddysus u ocmoc. Kinerka kak ocMoTuye-
ckas cuctema. Cocymias cuia kieTku. [locTynienne HOHOB B paCTUTENBHYIO KIIETKY.

Ne 3 BoaHblii pe:kuM pacTeHHuH.

Ponw Bonbl B u3HM pacTeHuid. Pactipenenenue Boabl B KJIETKE M opranu3me. BomHblil OamaHc pacrte-
Hus. PacxogoBaHue BOJbl paCTEHUEM — TpaHCIUpauus. 3Hau€HHUEe TpaHcupauu. JIMCT kak opral TpaHcIu-
pauuu. BivsiHue BHEIIHUX YCIIOBUM Ha CTENEHb OTKPBITOCTH YCThUIL. BivsiHUE YCI0BUI Ha MPOLECC TPAHC-
nuparun. Cyrounslii xon Tpancnupauuu. Keepomopdnas crpykrypa pactenuid. [loctyrienne Bosl B pac-
teHue. KopHeBas cuctema Kak opraH MOTJIOUICHUS BOAbl. BinsHue BHEIIHUX YCIOBUI HA KOPHEBBIE CHCTE-
Mbl. OCHOBHBIE ABUTATEIN BOAHOIO TOKa. [lepenBuykeHne BOBI 110 pacTEHUIO. BiMsHNE BHEIIHUX yCIOBUI
Ha TIOCTYIJIEHUE BOJbI B pacTeHne. OU3n0I0rnyeckue OCHOBBI YCTOMUYUBOCTH PacTEHUH K 3acyxe.

Ne 4 TIutanue pacTeHuii yriaepoaom ((poToCUHTE3).

Tunel nutanus KUBBIX opranu3mMoB. KocMmuueckoe 3HaueHue mpouecca ¢porocuntesa. Mcropus usy-
yeHus: porocunHresa. JIucT kak opran GpoTocuHTe3a. 3HAUEHUE XJIOPOILUIACTOB. XUMUYECKUN COCTaB U CTPO-
eHue xjoporuiactoB. OHTorenes miuactua. OuU3noIoruueckoe 0COOEHHOCTH XJIOPOIIacToB. Buasl Xiopo-
¢mna. Xumudeckue cBoiicta xiopodpmmia. Guznyeckue cBoiicTBa xjaopopumia. buocunres xmopodua.
YcnoBust obpazoBanus xjaopoduinia. KapornHonasl, ux gusnonorndeckas poiib, 00pa3oBaHHEe KapOTUHOHU-
noB. GukobunuHbl. DHepreTuka Gorocuntesa. CrekTp noriouieHus xiaopopumia. DoTOXUMUUECKU FTan
dboTocunTe3a. OOmas xapakTeprucTuka nporecca porocunresa. [Ipoucxoxaenue kucmoposaa npu GoTocuH-
teze. DoToxumuyeckuii sran ¢orocuntesa. TemHoBas (asza ¢orocuntesa. «C — 4» myTh (HoTOCHHTE3A.
[TponykTsl hoTOCHHTE3A.

Ne 5 KopHeBoe nuUTaHHe pacTeHHUH.

Ou3nonoruyeckass pojib 3JEMEHTOB MUHEPANbHOTO MNHUTaHUA. DU3NOJOTUYECKOE 3HAYEHUE
MaKpOdJIEMEHTOB U MHUKpodsieMeHTOB. KopHeBasi cucrema Kak opraH morjouieHus coseil. OcobeHHoctu
MOCTYIUICHUS COJIEH B KOPHEBYIO CHCTeMY. Poib KOpHEW B KM3HEIEATEIbHOCTH pacTeHuid. OCOOEHHOCTH
YCBOEHHS MOJIEKYJISIPHOTO a30Ta. A30THBII 0OMeH pacTeHuid. [IouBa Kak MCTOYHHMK MUTATEIbHBIX BELIECTB.
3HaueHue KUCIOTHOCTH MOYBbI. 3HAUE€HUE TTOYBEHHBIX MUKPOOPTaHU3MOB.

Ne 6 IlepenBu:keHHe MUTATENbHBIX BELIECTB 10 PACTEHHIO.

[lepenBukeHne MUHEPATBHBIX BELIECTB (BOcXoAsmni TOK) KpyroBopoT MUHEpaIbHBIX BELIECTB B
pacrenun (peyrunuzanusi). OCOOCHHOCTH TNEpEeIBMKEHUSI OPraHWYECKHUX BEIECTB MO pacTeHuio. [lapeH-
XUMHBIN ¥ (PJIOOMHBIN TPAHCIIOPT.

Ne 7 /IpIxaHue pacTeHHuH.

OO01iue BOMPOCH! IBIXaTENIbHOrO0 OOMeHa. 3HaueHUe JIbIXaHUs B JKU3HMU pacTeHus. OKUCIUTETBHO —
BOCCTAaHOBUTENbHBIE Tporecchl. CyOctparsl apixanus. IlyTu npixatenpHOro obmeHna. JluxoTomuueckuit
MyTh pacnaja yriieBoAoB. DIEKTPOHHO — TpaHCIOpTHAs Lemnb. OkucnutensHoe hochopunupoBanme. XUMu-
KO — OCMOTHYecKas Teopust Murdena. DHeEpreTHUecKuil OajaHC mpolecca JIbIXaHus. XUMHU3M Ipoliecca
Opoxenust. [ muokcumnensiit nuki. [lentozodocdaTHblil myTh ApIXaTeIbHOTO 0OMeHa. BiusHNe BHEIIHUX Ha
nporecc IbIxaHus. BnusHue BHYTpeHHUX (DaKTOPOB HA Mpolecc AbIxaHus. Jlokamuzanus peakuuil Jpixa-
TeIbHOro oOMeHa B KieTKax. Perymnsmus apixaTenbHOro ooMeHa. B3auMocBsI3b JIbIXaHUS C IPYTUMHU MPO-
1eccaMu oOMeHa.

Ne 8 PocT u pa3BuTHE paCTEeHMI.

Ocobennoctu pocra kieTok. OcoOEHHOCTH IMpOpacTaHWs CeMsH. THUIBl pocTa OpPraHOB PACTECHUS.
Hubdepenumanus Tkaneld. BrnusHue BHENIHMX yCJIOBHM Ha pocT. ['OpMOHBI pocTa pacTeHunil. MexaHu3m
neiictBusi puroropmMoHoB. JIBmwxkenust pacteHuid. TponuszMbel U HacTUU. PU3NOTOTHYECKUE OCHOBBI TOKOS
pactenuil. Teopusi HMKINYECKOTO CTApEHUS U OMOJIOKEHUSI PACTEHUI. DTalbl pa3BUTHUS pacTeHUi. Peryis-
LU IpoLecca pa3BUTHA. BiausHue BHEIIHNUX YCIOBUH Ha IPOLIECC Pa3BUTHS.



Ne 9 Pusnosiornyeckre OCHOBBI YCTOMYMBOCTH PACTEHUI.
MexaHu3MBbI cTpecca y pacTeHuil, QyHKIIMOHUPOBAHUE CUCTEM PETYJISLUU B CTPECCOBBIX YCIOBUAX U
UX pOJIb B YCTOMUMBOCTU PACTCHUN, (U3UOJIOTHUECKHE U OMOXMMUYECKHE OCHOBBI YCTOWYMBOCTH PAaCTEHUI
K HeOJIaronpusaTHbIM (pakTopaMm cpenibl: HEAOCTATKY KUCIOpPOJa U €ro aKTHBHBIM (popMam, 3acyxe U BbICO-
KOIl Temrieparype, HU3KOTEMIEpaTypHBIM BO3IEHCTBHAM, 3aCOJICHUIO [TOYB U HeCcOaJaHCHPOBAaHHOMY MHHE-
pajlbHOMY ITUTaHMIO, 3ara30BaHHOCTH BO3/1yXa, HOHU3UPYIOLUIUM U3ITy4YEHHUSIM, GUTOIATOr€HaM.

4.3 JlaboparopHble padoThbI

Ne JIP Ne HaunmenoBanue 1abopaTopHbIX paboT Kou-Bo
paznena 4acoB
1 1 CTpoeHne paCTUTEIbHON KIETKH. 1
2 2 Kiietka xak ocMOTHYeCKas cucTema. 1
3 3 Bonbrit oOMeH pacTeHui. 2
4 4 DOTOCUHTE3: MUTAHUE PACTEHUN YIIIEPOJOM. 2
5 5 KopneBas crcteMa Kak opraH NUTaHUSI PACTCHHUIA. 2
6 6 Oc00EHHOCTH TTePEABUIKEHHUS BEIIECTB 110 PACTCHUIO 2
7 7 JlpIxaHue pacTeHuil: 001e BONPOCHI IbIXaTeIbHOT0 OOMEHA. 2
8 8 Poct 1 pa3BuTHE pacTeHUii: OCHOBHBIE TOHATHSI. 2
9 9 DU3n0I0rNYecKue OCHOBBI YCTONYHMBOCTHU pacTeHui K 2
HeOJIaronpusaTHHIM (aKTOpaM CpeJIbl.
Uroro: 16
5 YyeOHO-MeTOaAMYECKOE 00ecIeYeHHue TUCIUIIINHBI
5.1 OcHoBHas 1uTEpaTYypa
- I'ynenkoBa, M.A. Anatomust pacteHuit: yue6.mocobue [DnekTpoHHsIil pecype]. / M.A. I'yneHkosa,
B.I1. BuktopoB ; MunucrepctBo o00pa3oBanus u Hayku Poccuiickoir ®Denepannu, MOCKOBCKHi
MeJJaroru4ecKuii rocyiapcTBeHHbI yHuBepcuteT. — Mocksa : MIITY, 2015. — Y. 1. Knerka. Tkanu. — 120
C : 1508 — ISBN 978-5-4263-0239-6. - Pexum JOCTyMa:

http://biblioclub.ru/index.php?page=book&id=472836.
5.2 lomosHUTEIbHAS JINTEPATYPA

- Poroxun, B.B. Ilpaktukym mno ¢usuonornn u OHOXUMHM pacTeHHH : ydeOHoe mocobue /
B.B. Poroxwun, T.B. Poroxuna. - Cankt-IlerepOypr : ['mopn, 2013. - 352 c. : Tabi., cxem. - bubmmorp. B KH.
- ISBN 978-5-98879-151-5 ; [DneKTpOHHBIN pecypcl]. — Pexum JIOCTYyTIA:
http://biblioclub.ru/index.php?page=book&id=270497;

- IlpakTukym mo ¢usnonoruu pacrenuii: yue6. mocobue / mox pen. B.b. UBanona.- 2-e u3n.,
ucrpas.. - Mocksa : M3narensckuit meHTp «Akanemus», 2004. - 144 c. - bubmmorp. c.: 135-136 - ISBN 5-
7695-1744-1;

- Coopuauk pabotr mo ¢wusmonorun pacteHuid / pea. xon.. J.H. Ilpsaummaukos, JI.A. VBaHOB,
H.A. MaxkcumoB u 1ip. ; otB. pea. B.JI. Komapos u np. - Mocksa ; Jlenunrpan : U3n-Bo Akan. Hayk CCCP,
1941. - 354 c. - ISBN 978-5-4475-0866-1 ; [OnektpoHHbld pecypc]. — Pexum pgoctyna:
http://biblioclub.ru/index.php?page=book&id=240658.

- Hocr, JI. Jlekunu mo ¢usuonornn pacrenwnii / JI. Moct. - Mocksa : Tun. B.M. Cabmuna, 1912. -
Y. 1. Obmen BemectB. - 492 c. - ISBN 978-5-4458-8294-7 ; [OnexTtpoHHblii pecypc]. — Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=233618.

- buonorwus. bazossiii kype [Tekct] : yueb. mocobue / mon pea. B.H. Speiruna.- 2-e uzn. - Mockasa :
WznarensctBo FOpaiit : U/ FOpaiit, 2012. - 453c. - (bakanasp) - ISBN 978-5-9916-1610-2. - ISBN 978-5-
9692-187-9;

5.3 llepuoguveckne U3TaHUsA

- BectHuk OpeHOyprckoro rocyapcTBEHHOTO YHHUBEPCHUTETA : XKypHai. - OpenOypr : OI'Y;



- @u3nosiorus pacTeHuil : xxypHai. - Mocksa : Hayka.

5.4 UnTepHeT-pecypcesbl

- «®usmonorus  pacreHuit  OHnailH  —  SHUMKIomeOUs». —  Pexum  gocrymna:
http://fizrast.ru/soderjanie.html;
- @ynpnameHTanbHas OdIeKTpoHHas Oubnumoreka «®ropa u ¢ayna». — Pexum npocryma:

http://herba.msu.ru/shipunov/school/sch-ru.htm:
- 'eonopran FOxxnoypanbs. — Pexxum nocryna: http://www.uralgeo.net/flora_or.htm.

5.5 IlporpammHoe obecnedyeHHe, NMpo(ecCHOHANBbHBbIE 0a3bl JAHHBIX M HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI COBPeMEHHbIX HHGOPMALIMOHHBIX TEXHOJOTHH

- Onepanuonnas cuctema Microsoft Windows.

- Microsoft Office.

- https://rusneb.ru/ - HanimonansHas 21eKTpoHHAst OMOIHOTEKA.

- https://uisrussia.msu.ru/ - YHUBepcuTeTcKas nHhpopMarmonHas cucrema Poccun.

- http://bio.niv.ru/ - bruonorus, 3KoJ0THsI, CEIBCKOE XO3SIHCTBO, T€0I0THs, MeTeoposorus. CioBapu u
SHITUKJIOTICIIH.

- http://rpn.gov.ru/ - Caiit ®enepanbHOI CIIy>XKObI TI0 HAI30pY B chepe MPUpOI0II0TH30BaAHMUS.

- http :// window. edu.ru - EanHoe okHO gocTyma kK 00pa3oBaTeIbHBIM pecypcam

- http://rscf.ru/ru - Poccuiickuit Hayunbiii houg (PHD)

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JTUCIHILINHBI

VY4eOHble ayIUTOPUH Ul IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIA, 3aHATUH CEMHUHApCKOIo THUIIA,
IPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTAIUI, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUYHOM aTTeCTaluH, 1o-
MEILEHHUE I CAaMOCTOSATEILHON paboThI.

Y4eOHble ayAUTOPUU YKOMIUIEKTOBAHBI CHEIMATM3HMPOBAHHON MeOenbio, ayJUTOPHOM ITOCKOW U
TEXHUYECKMMHU CpPEACTBaMHU 00y4eHUs (CTallMOHApHBIA WM NEPEHOCHOH MPOEKLUMOHHBIA 3KpaH, HOYTOyK
MEPEHOCHOM, MYJIbTUMEINA ~-IIPOEKTOP), CIAYNKAIUMH IS TPEACTaBICHUsT yueOHOH nHpopMaIu O60JIbIIoN
ayAUTOpUH.

s mpoBezieHns 1ab0paTOPHBIX pabOT UCTIONB3YIOTCS CHEIMATN3UPOBaHHbIe JabopaTtopun. Crenu-
aJIN3MPOBaHHbIE 1a00OPATOPUN OCHALIEHBI HEOOXOIUMBIMU XMMUYECKMMU PEAKTHBAMH, J1a0OPaTOPHON Mo-
CyAOH U 1a00opaTOpHBIM O0OPYAOBAaHMEM: MHUKPOCKOIIBL; BBITSDKHOM IKad; OaHs BOIsSHAs; dJIEKTpUYeCKas
IUTUTKA; TEPMOMETPBI; BECHI; Ja00pAaTOPHbIE HHCTPYMEHTBI M MaTEpUalIbl; PACTEHUS] KOMHATHBIE.

[lepeyenbp 06opynOBaHMS, UCHOIB3YEMOTO IMPH NMPOBEICHUU JaOOPATOPHBIX PabOT, OINpeneIseTcs
TEMaTUKOH 3aHATHS.

B nabGopaTopusx mpeaycMOTpeHa anTedka JUisl OKa3aHWsl NEepBOM MOMOIIH, CPEACTBA MOXKapOTyIlle-
HUS.

[Tomemmenue Uit cCaMOCTOSTENBHOM paObOThl OCHAIICHO CHEIUATU3UPOBAHHONW MEOENbI0, KOMIThIO-
TEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUYEHUS K ceTu «HTepHeT» un obecnieueHneM a0CTyna B 3JeK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeay OI'Y.

K paboueii npozpamme npunazaromes:
- @oH/T OLIEHOYHBIX CPEACTB JIJISl MPOBEACHUS aTTECTAllUU YPOBHS COPMHUPOBAHHOCTHA KOMITETCHIIUH
o0yJaromuxcs Mo JUCUUIUINHE;
- Metoanueckue yka3zaHus JUIsl 00yJarOMIMXCsl 10 OCBOCHUIO JUCITUTITAHBI.



