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1. He.]]l/l " 3aJa49Y1 O0CBOCHUSA JUCHUIIJINHBI

Llenpto  OoCBOeHHMS  Kypca  «AJIBTOJIOTHS»  SIBISACTCS  M3Yy4CHHE  MHOT000pasus
npeCcTaBUTeNIei BOJOpOCici; (OpMUPOBAHHE Yy CTYJICHTOB KOMIUIEKCA HAY4YHBIX 3HAHHH I10
COBPEMEHHOH  albroyioruri: 0  MOPPODYHKIMOHAIBHONH  OpraHU3alld  BOAOPOCIICH,
MPHUCIIOCOOJICHHH K Cpelle OOMTaHWs, 3aKOHOMEPHOCTSX OHTOTeHe3a, (puiioreHe3a OTAENbHBIX
OTACJIOB U KJIACCOB Y BO3MOKHBIX ITYTAX WX 3BOJIIOLUH,

COOTBETCTBEHHO 3 IMOCTABJICHHOM ICJTH BHITEKAIOT CIICAYIOIIUE 3aaUH:
o [Toka3ath 3HAueHHE BOJOPOCIICH B MPHPOIHBIX
9KOCUCTEMAX, UX IKOJOTHIECKUX OCOOCHHOCTSIX;

e JlaTpb cHCTEMaTHYECKyI0 XapaKTEPUCTUKY OCHOBHBIX TAaKCOHOB BOJIOPOCICH, HX
SBOJIOLIMOHHBIX CBS3€H, SKOJIOTHUECKON W reorpaduyeckoil MPHUypYEHHOCTH C Y4ETOM
pPErMoHaNbHBIX 0COOEHHOCTEH.

o JlaTb  KpaTKyl0 XapaKTePHCTHKY COBPEMEHHBIX

MCTOAOB M IMOAXOA0B B aJIbI'OJIOI'NH.

o Ocoboe BHHMMAHHC OTBCCTH BOAOPOCIIAM-
HHAWKaTOopaM YCJIOBI/Iﬁ oxpyxcaromeﬁ CpCabl B YCIIOBUAX HapaCTa}omeﬁ aHTp0HOFCHHOﬁ
HAarpys3kKu, Yy4aCTHUBHIUXCA HNPUPOAHBIX aHOMaHHﬁ, U3MCHCHHA KJIIMMAaTa W Jp.
COBPCMCHHBLIX BbBI3OBOB.

e OcCBeTUTbH aCMEKTHI MPAKTUYECKOT0 MPUMEHEHUS (Ha IpUMepe pa3paboTKHU 110
KyJlIbTUBHUpOBaHUIO MUKpoBoaopociuei chlorella (ITatent Ne 2644261 08.02.2018,
Cnonos T.JI u ip. ) u crenenn nzyueHHOCTH anbrodiopsr Kabapanno-bamkapckoit

PecniyOnuku
e B xome ydebOHOro mporiecca, Ha MpUMepe poNU aiabroaopsl B OHOTeOIeHO3aX U
Oouocthepe B 1ENIOM, TPUBHUBATH CTpeMJIeHHEe K OepekKHOMY M palMOHATBLHOMY

IPUPOJOUCIIONB30BAHUIO.

2. Mecto aucunmiannsl B ctpykrype IHO

JucuuiuinHa — «AJBrOJNIOTHS»  SBISETCS  COCTaBHOM  YacTbl0  €CTECTBEHHOHAYYHOMH
HOJArOTOBKM, BXOJWT B BapMaTUBHYIO 4acTb oOpa3oBarenbHOl mporpammsl [10, ypoBHs
«bakanaBpuar». HM3ywdaercs B Ocemectpe 3 Kypca. JlucuumiumHa MMeeT JIOTUYECKYIO
B3aMMOCBSI3b CO MHOTUMH OHOJOTMUECKUMH JUCHUIUIMHAMH, UCHOIb3Yys MX 0a30Bble 3HAHUS:
AHatomust pacteHudi, Mopdonorus pactenuit, Cucrematuka pacTeHUil, OKOJIOrUs,
buoreorpadus, Yuenue o 6uocdepe, ¢ KOTOPbIMU COCTaBISIET €AUHBIA OJOK M oOecreunBaeT
HEOOXOIUMYI0 TPEEeMCTBEHHOCTh. Takoil  oOieOnonornuyeckuid MoAxXxoA  CHOCOOCTBYET
(OpPMHPOBAHUIO €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS y CTYJICHTOB, TOHUMAHHUIO €TUHCTBA U
B3aMMOCBSI3M BCEX COCTABHBIX 3B€HHEB PACTUTENILHBIX OPTaHU3MOB B COOOIIECTBAX IUIAHETHI.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS COACPKAHMS JMCIHIIIMHBI
[Tpouecc u3yueHus: AMCUUIIIMHBI HANIpaBJieH Ha (GOpMHUpPOBaHHUE CIEAYIOIIUX KOMITETEHITHI:

3HaTh:
o COBPEMEHHBIE METObI M MOAXO/bI, UCIIOJIb3YEMBIE B
AJIBTOJIOTUH,
. MHOTrooOpasue Mupa BoJIOpOCICH;

L4 3HAHUEC TAKCOHOMUYCCKHUX I'PYIIT U UX IIPU3HAKOB;



o XapaKTepHbIE 0COOCHHOCTH CTPOCHHSI, PA3MHOKECHUS
npeCTaBUTEINCH, X JKU3HEHHBIC IUKJIBI; Teorpaduyeckoe pacpoCcTpaHEHUE BHIIOB;

o HaApPOJIOXO35HCTBEHHOE Y MEAMIIMHCKOE 3HAYCHNUE;

o MHOT000pasue NpeCcTaBUTENICH MECTHBIX
BOJIOPOCIICH, X Ha3BaHUE, CTATYC;

o YMeTh: paborark ¢ JiabopaTOpHBIM 000pyHIOBaHUEM
(MHUKpOCKOIIBI, OWHOKYIISIPHBIE JIYTIbI); TOTOBUTH BPEMEHHBIE MUKPOIIPETIapaThl;

o OPUCHTHUPOBATHCS B MHOrOOOpa3HK MpeCTaBUTENICH
apcTBa BOAOPOCIEH;

o OnpeaAcCIsAiTb NPUHANICIKHOCTD Hpe,[[CTaBI/ITeHCf/’I K
pa3JIMYHBIM OTJIEJIaM, KJIaccaMm, opsIKaM, CeMEHCTBaM, pojiaM | T.J11.;

o OCHOBHBIE ITO/IXO/IbI B KITACCHU(HUKAIIMH Ha IPHIMEPE
COBPEMEHHBIX CHUCTEM BOJIOPOCIEN

Ymersn

o MIPOBOAMTDH HAOIIOICHUS U MPAKTUYECKUE PabOTHI,
CBSI3aHHbIE C U3YYEHHEM HU3ILIUX PACTEHMIA;

o UACHTU(PUIMPOBATH BUIOBYIO IPUHAIEKHOCTh
BOJIOPOCIIEH ;

o JIeNIaTh HKOJIOTO-TeorpaduiecKuii u
dnopucTHyecKuil aHaIu3 aabrogaopsl,

o MCII0JIb30BaTh METO/Ibl OMOUHIUKALIUN

o AKCILTYyaTUPOBAaTh COBPEMEHHYIO almaparypy u
00opyi0oBaHueE /JIs peLIeHUs TOCTaBICHHbIX 3a/1a4;

o MCII0JIb30BaTh TEOPETUUECKNUE 3HAHUS JUIS

MPAKTUYCCKOI'0 PCIICHUA HpO(i)eCCI/IOHaJ'ILHLIX 3agaq

Baagern:

e MeToJaMu OMOMOHUTOPUHTIA YCIIOBUHM OKpY)KaloIlel cpeapl,

° TEXHUKOW OMHCAaHUS, UACHTU(PUKAIMK, KIacCUPUKALIUU U  KYJIbTUBUPOBAHHUS
BOJIOPOCIIEH;
° METOJIaMU  HM3y4eHUsl OHMOJOTHYECKUX OOBEKTOB C TOMOINBID COBPEMEHHOM

anmaparypsl 1 000pYyIOBaHUS B IMOJIEBBIX U Ja0OPATOPHBIX YCIOBUSX;

L METOJaMU O6pa6OTKI/I " IPCACTABJICHUA ITOJYUCHHBIX JAHHBIX

4. Conep:kanue ¥ CTPYKTYpa IMCHHUIIJIMHBI (MOIYJISA)

4.1 Conepxxanue pa3/iesioB QU CHUNIHHBI
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1 2 3

1 K

1. Cucremsl kitaccuuKaluu OpraHMuecKoro Mupa JIP
Cucrembl o Mapremiucy. 2. Bkiag ydeHbIx ApucTOTENS, PK
KIaccHuKatmi op- Antyan Jlopan ne XKioccse, Dpuer enpux T
TaHUHCCKOro MHUpa. ®umnm Asryct I'exkens,PoGept Xapaunr 113
Huszmue pacrenus, Vurrekep
CUCTEMAaTHKa, TaKCo-
HOMIUCCKHE KATOrO- 3. Husmme u BBICHINE PACTEHHUS, UX OCHOBHBIC
— npu3Haku. 4. OCHOBBI AJIbTOJIOTHH, STallbl Pa3BUTHS

anprosiorud 5.CHHE3eNeHbIE BOJOPOCIH

(Cyanophyta), kak npeacraBurenu Procariota,

OCOOCHHOCTH CTPOCHHUSI KIIETKU

TaJUIOMOB.

2 Tema 2. O0Owias xa- K
paKTepUCTHUKA OT/IeTIa 1.3enensie Bomopociu (Chlorophyta). | JIP
3€JIEHbIE BOJOPOCIIH KomuyectBo BumoB. YpoBeHs opranmzamnuu. | PK
(cTpoenue Tannoma, Tun Tannoma.2.Ctpoenue KiaeTku: (MOKpoBsl, | T
KIIETKHU, pa3MHOXKe- (hoTocuHTETUYECKUI 3
Hue). Kiaccuguka- anmnapar,lpoLyKThbl ACCUMUJIALIUH,

nus. Jlenenue Ha KTYTUKOBBIN armapar, sapa,BaKyosin)
kiaccsl. [IpencraBu- 3. Pasmuoxenne. Llukn pazButus u
TEJH, TPOUCXONKIC- MeHo3.
HUE, POJICTBEHHBIC 4. Knaccuduxarusi.
CBS3U 5. DKoJOoru4yeckue TPYIIbl 3elIeHBIX
BOJIOPOCIIEH.
6. 3HaueHue B MPUPOJIE U KU3HU YeJIOBEKa.

3 Tema 3. 30JI0THCTEIE, Ortnensl 30J10TUCTEIE U JKelTo3eneHble | K
Kenrozeneunsie, (na- BOJIOPOCIIH: CTPOCHHE TajuiomMa,murMenranus, | JIP
TOMOBBIE BOJIOPOCIIH. pazmHoxkeHne. OCOOEHHOCTH IKOJIOTHH, PK

CTpoeHMEe KIETKH. cucreMaruka.2. Otnen AUaTOMOBEBIC T
ITurmentsl. [Ipoayk- Bosiopocii. OcoOEHHOCTH CTpOoeHus KieTkH, | JI3

THI ACCUMUJISIIHH.
Pazmuoxenue. Cuc-
Temartuka. Jlenenue
Ha kJaccel. Onpene-
JIEHWE BOAOPOCIEH

MEXaHM3M ABHWXCHUSA, IMTUI'MCHTAILUA,
pazmHOoxkeHrne. OCOOEHHOCTH 3KOJIOTHH,
cucteMaTuka. 3. MI3roToBieHHe TOCTOSHHBIX
MHUKpPOIIPENapaToB BOAOPOCIEH




4 | Otnens! bypeie n Otnen Oypele  Bomopociu:  ux  obmras | K
Kpacusie Bogopociu. XapaKTepUCTUKA,CTPOCHHE kierku, | JIP
(cTpoenue Tamioma, paszHooOpasue TaJJIOMOB,pa3MHOxkeHue, | PK
CTPOCHHE KIIETKH, uukibl  pa3BuTua. OcoOeHHOCcTH d3Kojioruy, | T
MUTMEHTBI, TPOYKTHI cUCTEMaTHKa. 3
ACCUMUJISALIUU, Pa3MHO 2. Kiacc wu3orenepatHble, TreTeporeHepaTHbIE,
xenne) Knaccudukarusi. IUKJIOCTIO POBBIC: MX OTJIUYHMS, OCOOCHHOCTH
DKOJOTHYECKHE IPYIIIBL. Pa3MHOXKEHUS U IIUKJIA PA3BUTHSL.
3HayeHue OyphIX U 3.0Tmen  KpacHble BOJOPOCIH: MMTMEHTAIMs,
KpacHBIX BOJIOpOCIEH pazHooOpa3ue TaUIOMOB, pPa3MHOXKEHHE U

LIUKJIBI PA3BUTHSI.
4. CucremMaTHika OTHEN KpacHbIE BOJOPOCIH.
3HAYEHUEKPACHBIX BOJOPOCIEN B NPHUPOJE U
JUIS 4elI0BeKa
4. 2 CTpyKTypa TUCHUNINHBI
O6mas TpyA0eMKOCTh IUCHUIUIMHBI COCTaBsieT 3 3aueTHble equHullbl (108 gacoB)
Bun pabotst TpyaoeMKOCTh, 4acoB
Nel No6 Bcero
ceMecTpa | cemecTpa
OO0mas Tpy10€eMKOCTh 108 108
AynuTopHas pabdora: 34 34
Jexyuu (J1) 17 17
Ipaxmuyeckue 3anamus (113) 17 17
Jlabopamopuwvie pabomut (JIP)
CamocrosiTeibHas padora: 74 74
Kypcooii npoekt (KII), kypcosas pabora (KP)
PacueTtHo-rpaduueckoe 3aaanue (PI'3)
Pegepar (P)
Occe (D)
CaMocTOsATENbHOE U3YUYEHUE PA3IEIIOB
KonTponbaast padorta (K)
Camonoaroroska (ImpopabdoTka 1 MOBTOPEHUE
JIEKIIMOHHOTO MaTepuaia u MaTepuaia yaeOHUKOB U
y4eOHbIX TOcOOuHi, MOATOTOBKA K Ta0OpaTOPHBIM U
NPaKTUYECKUM 3aHSATHAIM, KOJUIOKBHYMaM, pyOeKHOMY
KOHTPOJIIO U T.J1.),
IToaroroBka u caaua 2 2
Bu HTOroBOro KOHTPOJI (3a4eT, IK3aMeH) 3a4er 3ayer
4.3 Jlexknuu
Ne HanmeHnoBanue
JIureparypa
pas- pa3nenoB
nena
1 2




Kpatkass xapakrepucTtuxa
"HHU3MMX pacTeHuil" um ux

MECTO B cucreme
OpPraHUYECKOTro MHpA.
HUctopus pa3BUTHA
MPEICTaBICHUN O CUCTEME
OPTaHUYECKOTO MHpA.
Pasnbie CUCTEMBI
OpPraHHMYECKOTO MHpa H
TIPUHITHIIBL ux
MOCTPOCHHUS.
CoBpeMeHHbIE TOAXOIBI K
MOCTPOECHHUIO CUCTEMBI
OpPraHUYECKOTro MUpA.
ITonoxenue Bomopocien B
CHUCTEME  OpPraHMYEecKOro
Mupa.

Bomopociu. Oo6mmast

XapaKTePUCTHKA TPYIIIIHL.
[IpUHIUIBI CHCTEMATHKH.
[Ipu3HaKy, KCHOIb3yeMbIe
JUTSt XapaKTePUCTUKU
MaKpO-TaKCOHOB
(otmenoB). Mopdomorus
BOJIOpPOCIEH. Turnbr
TaJIIOMOB u 17
NPE/ICTaBICHHOCTh B
pa3HbIX rpymmax
BoJopocieil. Bo3moxHas
DBOJIIOLHSI TAJUIOMOB.

Pa3smHOXeHUE
BOAOPOCIEH.
BereratusHoe, Oecrosoe,
MOJIOBOE. JKn3HeHHbIe
LUKIBl  BOJOpOCIEH U
CMCHa SIepHBIX (as3.

Crpoenue KJIETOK
Bogopociueil. Kierounsie
MOKPOBBI y Pa3HbIX TPYIIIT
Bozgopociei. O0muit miaH
CTPOCHHUS XJIOPOILJIACTOB.
IIpoucxoxnenue
noporutactoB.  CtpoeHue
XJIOPOIUIACTOB Y pPa3HbIX
rpynmn BOAOPOCTEH.
DOTOCUHTETUYECKHE
OUTMEHTBl Y Pa3HBIX
TPyl BOAOPOCHEH M HX
poIb B agamnTamH K
OKpYy Karouiei cpeze.
3amnacHbI€ BEIIECTBA.
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bensaxosa I'.A.,
HpsikoB FO.T., Tapaco K.JI. boranuka: B 4 T. T. 1. Bonopocnu
U TpUOBI: Y4eOHHWK s CTyA. BbIcHI. y4yeO. 3aBepeHHid. M.:
Wznarensckuii nentp "Axagemus". 2006. 320 c.

bensaxosa I'.A.,
HesixoB 10.T., Tapacos K.JI. boranuka: B 4 T. T. 2. Bomopociu
U TpUOB: Y4eOHHMK JUIsI CTyJA. BBICHI. y4eO. 3aBeacHHA. M.:
W3narensckuit mentp "Axamemus'. 2006. 320 c.

Baccep C.II.,
KonnpateeBa H.B., Maciok H.II. u gap. Bomopocnu.
CnpaBounuk. Kues: HaykoBa nymka. 1989. 608 c.

T'opOyHoBa
H.II. 1991. Anbrosorus: yue0. mocodue s BY30B IO CIICII.
"Bboranuka". M.: Beicu. mk. 1991. 256 c.

Mapremuc  JI.
Ponp cumOMO3a B 3BONIONMM KJICTKH: Iep. ¢ aHria. M.: Mup.
1983. 352 c.

Macrok  H.IL
OBOJIIOLIMOHHBIE  aCHEeKThl  MOP(OJIOTHH  3YKapUOTHUECKHX
Bogopocneil. Kues: Haykosa qymka. 1993. 232 c.

Mwomiep 3.,

JIépdaep B. Mukosnorus. M., Mup, 1995. 344 c. Jlekomuena
C.H., T'apuboBa JI.B. OcnoBbl Muxonoruu: mopdosorus,
CHCTEMaTHKa TpUOOB W TPHOOMOJOOHBIX OpraHU3MOB. M.,
ToBapumecTBo HayuHbix u3ganuit KMK, 2005. 220 c.

Cayr P.,
VYurruk A. OcHOBBI anmsrosioruu: nep. ¢ aurii. M.: Mup. 1990.
597 c.

Graham L.E.,
Wilcox L.W. 2000. Algae. Prentice Hall. 650 p. Lee R.E.
Phycology. 4th Ed. Cambridge University Press. 2008. 560 p.

Van Den Hoek
C., Mann D.G., Jahns H.M. Algae: An Introduction to
Phycology. Cambridge University Press. 2002. 623 p




OOmmi 1ulaH  CTpPOeHUs
JKT'YTHKOB.
IIpoucxoxneHue
KIYTHKOB.  JKTyTHKOBEIC
CTamul Yy PAa3HBIX TPYIII
BOJIOPOCIEH.
®doTopenenToOpHbIN
anmapaT. MUTOXOHIPUH.
OHOOMIa3MaTHIECKUI
PETUKYITYM. Anmapar
Tonpmxn. Pubocomel.
SAnpo. Mwuto3. [lenenue
KJIETOK (LIUTOKHHE3).

I'pynna Eubacteria. Otnen
Cyanophyta. Oouas
XapaKTepUCTHKA  OTJea.
IlepBuuHOILIACTUAHEIE.
I'pynma  Archaeplastida.
Otnen Glaucophyta.
OOmwas  XapakTepUCTHKA
oTZIeNA.

[epBUYHOIIIACTHAHBIE

(mpomomkenue). ['pymma
Archaeplastida.  Otumenst
Rhodophyta, Chlorophyta
u Charophyta. OOmiue
XapaKTEePUCTHKH OTCIIOB.

BropuunonnactuiHele.

I'pynma Insertae  sedis.
Otnenst  Cryptophyta wu
Haptophyta. Oomue
XapaKTEePUCTUKU OTJIEIIOB.
I'pymma  Chromalveolata.
Otmen Dinophyta. O6mas
XapaKTEePUCTHKA OT/IeNa.

Bropu4HOIIaCTHAHBIE
(mpomomxkenue). ['pymma
Chromalveolata. Otxen
Ochrophyta. Oo6mas
XapaKTepuCTUKa  OTIera.
I'pynna Rhizaria. Otnen
Chlorarachniophyta.
OOmast  xapakTepUCTHKa
otnena. I'pynna Excavata.
Otnen. Euglenophyta.
OOmass  xapaKTepUCTHKA
oTzaena

10

OKOJIOTHYECKHAE  TPYIIIBI
Bozopocnei. Bonopocau
BOJIHBIX M Ha3¢MHBIX MECT
oOuTaHUH. Pasnbie
OKOJIOTUYECKUE  TPYIIIBI
BOJIOPOCIIEH.
CumOuoTrueckue u
Mapa3suTHICCKUE
BOJOPOCIIH. 3HaueHne
BOJIOPOCJIEH B MPUPOJE U
JUTSL 4eJIOBEKA.

4.4. IlpakTHyeckue 3aHITUSA




Ne Tema
K-Bo yacos
1 Mopdonorudeckue cTpykrypsl Bogopocieit. Otnen Cyanoprokaryota 4
(Microcystis (Kutz.) Elenk.; Lyngbya Ag., Nostoc Elenk, Anabaena
Bory;Tolypothrix Kutz.; Rivularia (Roth) Ag. emend. Thur.)
2 Otnen Rhodopyta (Porphyra Ag.; Batrachospermum Roth.; Nemalion 4
Duby; Phyllophora Grev.,Ceramium rubrum (Huds.) Ag)
3 Otnen Chlorophyta (Chlamydomonas Ehr.; Volvox Ehr.; Hydrodictyon
reticulatum Lag.; Scenedesmus quadricauda Breb., Draparnaldia Bory;
. . 4
Oedogonium Link.)
4 Otnen Chlorophyta (Ulothrix zonata Kutz.; Ulva lactuca L.; Cladophora 4
glomerata L., Trentepohlia Mart.)
5 Otnen Streptophyta (Spirogyra Link.; Closterium Nitzsch.; Chara Vail.). 4
Otnen Euglenophyta (Trachelomonas Ehr.; Euglena Ehr.)
6 Otnen Dinophyta (Ceratium Schrank.). Otnen Xanthophyta 4
(BotrydiumWallr., Vaucheria D.C.); Otnen Chrysophyta (Dinobryon
Ehr.)
7 Ortnen Bacillariophyta (Melosira Ag.; Synedra Ehr.; Asterionella 6
Hass.;Pinnularia Ehr.)
8 Otnen Phaeophyta (Ectocarpus siliculosus (Dillw.) Lyngb.; Sphacelaria 4
Lyngb.; Dictyota dichotoma (Huds.) Lam.; Laminaria saccharina (L.)
Lam.; Alaria Grev.; Fucus vesiculosus L.);
Hroro 34
4.5. CamocTosiTeIbHOE H3YUYeHH e Pa3/1eJI0OB AU CHUILIMHBI
No Koin-Bo
Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSITETFHOE U3YUECHUE
paznena 4acoB
1 2 3
Hcropus pa3BuTHs NPEACTaBICHUN O CHCTEME OPTaHUYECKOT0 MHPA.
1 14
KpacTkas uctopus anbrojioruu
Mopdonorust Bogopocneit. TUMbl TaIIOMOB U UX TPEICTABICHHOCTH B
1 12
Pa3HBIX TPYIIAx BOJOPOCIEH
2 DKOJIOTMYECKHUE TPYMIbl BoJopocieil. Bonopocnu BOJHBIX U Ha3eMHBIX 12
MECT OOUTaHUH.
3 Ponb Bogopocneil kak NEpBUYHOTO NPOPAYLIEHTA (TTUILEBBIE LIEIN) 12
4 [Turmensl B CIOCOOHOCTH BOJOPOCIIEH K aanTallui K YCIOBHUSIM 1

cpenabl. 3HaUYCHHE MTUTMEHTOB B KJIacCU(UKAIIH BOIOPOCTICH




CrekTp HpUMEHEHHS BOJIOpOCIel (B OTpacisX MPOMBIIUICHHOCTH,
5 dhapmanedTuke, OMOMHIUKAIINH, pa3Beske pya, 12
MAJICOTMMHOIOTMYECKUX PEKOHCTPYKIUSIX, HAHOTEXHOJIOTHUSX )

HUTroro 74

5 Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH
5.1 UnTepakTuBHBIe 00pa30BaTe/IbHbIE TEXHOJIOTMH, HCIOJIb3yeMble B ayIUTOPHBIX
3aHATHUAX

OOyuaronmmcest NPE0CTABIICHBI TIOMEIICHUS c KOMITBFOTEPHOM
TEXHUKOH (KOMITBIOTEPHBIC KJIACCHI, a TaKXe KOMIIBIOTEPH3UPOBAHHBIC paboune MecTa
Hay4Ho-TexHHYecKOW OMOJIMOTEKH) C BO3MOXKHOCTHIO MOJKIIOYCHUs K ceTn «MHTepHeT» u
o0ecrieyeeHUEM  JIOCTyNa B 3JCKTPOHHYK HWH(POPMALMOHHO-00pa30BaTEIBHYIO  CPEdy
yauBepcureta. Vmu ucnonb3ytores: mpoayktsl MICROCOFT (Desktop Education ALNG
LicSaPk OLVS Aca-demic Edition Enterprise), moamucka (Open Value Subscription)
Ne V2123829 Kaspersky End-point Security Crangaptasiii  Russian  Edition Ne
munensun  17E0-180427-050836-287-197  Alt-Linux  (Anetr  OOpazoBanue 8) Ne
AAA.0252.00 Academic MathCAD License IIponyktet AU-TODESK, apxuBarop 7z,
daitnoselii Mmenemkep Far Manager, Adobe Reader

6. OueHouyHbIe cpeACTBA JIsl TEKYIIero KOHTPOJIS yCIIeBaeMOCTH U MPOMeKYTOYHO
arrecTauMu

KontponbHble paboThl MpoBOAATCS Mo TeMaM «Mopdosnornyeckue CTPYKTYpPbI
BoJlopociei», «OKU3HeHHble LHMKIBI BOAOpPOCHEi» (MO MHpPEACTaBUTENSAM OTICNIBHBIX TPy
BOJIOPOCJIEH B 3aBUCUMOCTU OT TeMbl JabopaTopHOil paboTel), KosmokBuym mnpoBoauTcs
OTJICIIbHBIM 3aHSATHEM.

1. Cucrematuka pacTeHMH, e€ 3HaYeHHE B CHUCTeMe OHMOJOrMYeCKMX HayK U B
NeSITeIbHOCTH YelloBedeckoro oomectBa. OOBEKT M METOABl CHUCTEMAaTHKM KaK HayKH.
Tunsl cuctem. PuioreHeTHYECKUE IPYIIBI )KUBBIX OPraHU3MOB, MECTO BOJIOPOCIEH U IpuOOB
B HUX.

2. Otrnen Cuneszenénsle Bojopociad. OCOOEHHOCTH CTpOEHHUs KJIETKH. PazMHOXeHHe.
OcHoBBI Ki1accupukanuu. PacnpocTpaHeHue, 53KOJOTHS; MHUKCOTPO(QHOCTh, TEPMOQHIbHBIC
dbopmbl; azoTduKcanus y CHHE3ENEHBIX Bojopociei. Paboter A.A. Enenkuna. Teopust H.M.
["aiinykoBa 0 XpoMaTHYECKOM afanTaliy.

3. IlpoucxoxaeHue 1 3BOIIONHS CHHE3ENIEHBIX BOJOPOCIEH, X pojb B Orocdepe.

4. Orpen Kpacuele Bomopocnu. Kiacc banruesble. Knace ®nopuuen: nopsaku

Hemanunonoswie, I'mraptunoBeie, LlepamueBbie. Tamaombl, HUX CTPOCHUE, MHUTMEHTHI,




pasmHO)keHne. Cmena  suaepHbix (a3 u mokosieHuil. [yaBHe#mme mpeacTaBUTENH.
PacnpocTtpanenue, sxosorus. Mcnonap30BaHue KpaCHbIX BOJOPOCIIEH YEIOBEKOM.

5. TlpoucxoxeHHe U 3BOIONHS KPaCHBIX BOJIOPOCIIEH, HX poJib B Onocdepe.

6. bypeie Bomopocin. Kiacc  ®s0300cmopoBbie:  MOPSAKHM  DKTOKapIOBBIE,
Coanensapuessie, Kyrnepuesbie, Juktuoroswle, Jlamunapuennsie. Kiacc Ilukimocnoposeie:
nopsiiok  DyKycoBsI€. Crpoenue TajuiomMa, TUTMEHTBHI, 3alacHbIE BEIIECTBA, CIOCOOBI
Pa3MHOKEHHUS, PacHpOCTpPaHEHUE M SKOJOTHUS MPEJCTaBUTEICH.

7. JuaromoBble Bomopociud. CTpoeHue KIETKH, NUTMEHTHI, 3alacHble BELIECTBA;
JIBUKEHHE, Pa3MHOXKEHHUE: pas3Hble THIMBI ToJoBoro mporecca. Kiaccel: LlenTpuueckue,
Ilepuctelie; BaXHEHMIIME IPEACTABUTENM, pacIpocTpaHeHue, »HKosorusa. llnaHkToHHbBlE U
OCHTOCHBIC TUATOMOBBIC. 3HAYEHHE TUATOMOBBIX B MPUPOAC U A uyenoBeka. [Ipoucxoxaenue
JTUATOMOBBIX.

8. JKentozenensie Bomopocnu. CTpoeHHE KIETKH, MUTMEHTHI, 3allacHbIe BEIIECTBA;
JBIDKEHUE,Pa3MHOKEHUE. DKOJIOTHS ¥ 3HAYCHUE TPYIIIIHIL.

9. 3onoructeie Bomopociau. CTpoeHue KIETKH, NUTMEHTHI, 3alacHble BEIECTBA;
JIBUKEHHE, Pa3MHOKEHUE. DKOJIOTUS U 3HAYCHHE TPYIIIIHL.

10. TlpoucxoxaeHue W OBOJIONHS OXPO(MUTOBBIX (IMATOMOBBIC, >KEITO3EICHBIE,
30JI0TUCTHIE, OypBI€) BOJOPOCIEH, UX POJIb B Ouocdepe.

11. Otnenst JuHodputoBble M KpunTouToBble. (OCOOEHHOCTH CTPOEHUS KIETKH.
JBuxenus, Takcucbl. PasmHoxenuwe. Kiaccupukanus. PacmpocTpaHeHne U 3HaYEHHE.
DKOJIOTHS.

12. TlpoucxoxxaeHue ¥ SBOJNIONUS JUHOPUTOBBIX U KPUOTO(UTOBBIX BOJOPOCIIEH,
ux posib B Ouocdepe.

13. OBrinenoBsie Bopopocau. OCOOEHHOCTH CTPOCHHS, Pa3MHOXKEHUS, IOJIOKEHHE B
CHUCTEME, IKOJIOT S, 3HAUEHUE B PUPO/IE.

14. TIpoucxokIeHHE U IBOIOINS IBIIICHOBBIX BOJAOPOCIIEH, X poib B brocdepe.

15. Otnen 3enénsie Bomopociu. CTpoeHHE KIETKH. Pa3mnyHble TUIBI OpraHu3alyu
tajuioMa. PazmMuoxenue. Jlenenne Ha kiaccel. [lopsimok BosibBokcoBbie. OIHOKIETOYHBIE U
neHoOuanbHble npenacrasutenu. OHrorenes (padbotsl M.H. 'opoxkankuna). Pacnpoctpanenue u
9KOJIOTHS BOJIHBOKCOBBIX.

16. Otmen 3enénbie Bomopociu. I[lopsmok XIIOPOKOKKOBBIE: OJHOKJIETOYHBIE H
KOJIOHHaJIbHBIE (opMBl.  PazmHOXkeHue. OHpopuTHble mnpeacraButenn. CuMOMOTHYECKHE
Bogopociid. MIcKycCTBEHHBIE KYJIbTYpPhI M UCIIOJIb30BAHUE XJIOPOKOKKOBBIX BOJIOPOCIIEH.

17. Otmen 3enéubie  Bomopociu. Ilopsaok  XerodopoBwie, II0TOHUEBEHIE,

VYnorpukcoBsie, YinbBoBble, Krnamodoposwsie, bpuoncumgossie, Tpenrenonuesie. YepTs



KJIETOYHOW  OpraHu3allH, Pa3MHOXKEHHUE, PacCIpOCTPAHEHHWE W DKOJIOTMS MpEeICTaBUTENEH
NOPSAJKOB. 3HaYECHHUE.

18. TIpomcxokIeHUE U IBOIIIOIHSI 3€JIEHBIX BOJOPOCIIEH, X POJib B buocdepe.

19. Otnen CrpentoduroBbiec. YepTbl 0Oojee MNPOTPECCUBHONM OpraHU3AlMHA ITOM
TpyHIbl BOAOPOCTEH, cOMMKaoNIMe X ¢ BHICIIMMH pacTeHusMH. Jlenenue Ha kiaccel. Kiace
Konbrorarer: Ilopsnku Me3orenueBsle,  3urHemoBsle,  JlecmuaueBble.  OcoOGeHHOCTH
CTPOCHHUS, CHOCOOBI PAa3MHOXKEHHUS, PACHPOCTPAHEHHE B MPHUpOJE. 3HAYCHHE CIUPOTHUPHI B
W3Yy4YeHUHU CTpOeHHUs KineTtku, padotsl M. H. ['epacumosa.

20. Otnen Crpentodurossie. Kinacc Xapossie. CTpoeHue, pa3MHOKEHHE, IKOJIOTHS.

21. TlpowcxoXXA€HHWE U OHBOJIONUS CTPENTOPHUTOBBIX BOAOPOCIEH, WX pOIb B
onocdepe. CBsi3b NTaHHOH TPYIIBI C BEICIITUMH PACTEHUSIMH.

22. OOmas XapakTepuUCTHUKa BOJOPOCIEH: OTAebl, MOP(OIOrHUYEecKHe CTPYKTYPHI.
Crpaterun merabonusma. GOTOCHUHTE3, UCTOUHUKU yriieponaa. OTHOIIEHHE K MHTEHCUBHOCTU U
CIIEKTPY CBETOBBIX JIy4eH.

Teopus T.B. Ourensmana u H.M. [NalinykoBa 0 XpoMaTU4yecKoil ajanTaiui.

23. Dkojoruyeckue rpymnmnel  Bojopocineil. [lpucnmocobnenue Bomopocien K
IUIaHKTOHHOMY 00pa3y »*u3Hu. [IpakTuyeckoe npuMeHeHue BOJOPOCIIeH.

[IpumepsI TecTOBBIX 3a1aHMIi 11 NPpoBepkH 3HaHMII komnerennuu OIIK-1-1

1. IToBUXKHBIE C MTOMOIIBIO KT'YTUKOB KOJOHUU U LIEHOOUU SIBIISIFOTCSI Pa3HOBUAHOCTHIO
...... CTPYKTYpHI. a) KOKKOUJHOU 0) pU30MOANATLHON B) MOHA/IHOI T) TeMuMoHaaHoi [lens
JTAHHBIX METOJNYECKHUX YKa3aHUI aKTHBHU3MPOBATH MPOLIECC YCBOEHHUS Yy4eOHOro mMarepuana Mo
«AJIBrOJIOTHS», BHIPA0OTATh YETKOCTh U3JIOKEHUS 3HAHUH, YMEHHE aKTyaJIu3upOBaTh, 000011aTh

MMOJIYYCHHBIC 3HAHUSA, IPOBOANUTL CPABHCHHUA U HAa UX OCHOBE JCJIaTh BBIBODI.

6.1 MeToau4yeckue MaTepuaJibl, onpeesiomme Npoueaypbl OlleHUBAHUS 3HAHUM ,
YMeHHUii, HABBIKOB M /WJIH ONBITA 1eSITeJIbHOCTH:

Yposenn I o
oCBOCHHSE JIAHHpPYeMble pe3yJbTaThl 00y4eHUs!
« | (TIOKa3aTeny 0CBOEHMs KOMIIETEHIINH )

KOMIIeTeHIIHH
3HATh: KPaTKyIO UCTOPHIO AIBIOJIOTHH; COBPEMEHHBIE METOIBI M TTOIXO/IbI,
UCIOJIb3yEeMbI€ B aJIbI'OJIOTUH; OCHOBHBIE COBPEMEHHBIE CHCTEMBbI

[TepBb1it BOJOPOCIEH, MPUHIMIIBI KIaccupUKaIin;

YPOBEHb

(OIIK-10) YMmeTb: UICHTUPHUITUPOBATH BUIOBYIO MPUHAIIICKHOCTH BOJIOPOCTICH
; IeNIaTh HKOJIOTO-reorpaduyeckuii u GIOpuCTHYECKUI aHaIU3 aabro(opsl,
UCIOJIb30BaTh METO/1bl OMOMHINKALIMH




Yposenn s
OCBOCHIS Ili1anupyemble pe3yibTaThl 00yUeHUs
« | (TOKa3aTesm OCBOEHHsI KOMIIETEHIIUN)
KOMIIeTeHIIUH
Baapers:
MetonaMu OMOMOHUTOPUHTA YCIOBUIM OKpPYXKAIOIIEH Cpe/bl, HABBIKAMH
0o0pa0OTKM U aHANM3a MJAaHHBIX; IOJB30BAaThCA TEPMUHOJIOTUEH U
(opMyIHpOBATH BHIBOJIBI.
Yposenn s
IInanupyemsie pe3yabTaThbl 00y4eHHS
OCBOCHMS
« | (IOKa3aTenu OCBOEHUs KOMIIETEHIIUHN)
KOMIICTCHIIUH
3HaTh: OCHOBHBIE METOJABl IIOJIEBOIO U  JaOOPAaTOPHOIO  MU3y4YEHUS
BOJIOPOCIICH, OMOMOHUTOPUHTA; COBPEMEHHOE O0OpYAOBaHUE U ammaparypy
JUIsL BBIMOJHEHUSI HAy4YHO-UCCIIEOBATEIbCKUX IIOJIEBBIX M J1a00paTOPHBIX
OMOJIOTHYECKUX pabdOT; METOJIbI KOMIBIOTEPHONH 0OpaOOTKH OHMOJIOTHYECKUX
JTAHHBIX
YMerb: NpoOBOAUTH HAONIOAEHUS M NpPaKTUUYECKHE paboThl, CBA3aHHBIE C
ITepBbIii M3YyYEHUEM HUBIIMX PACTCHHI; IKCILUTYaTUPOBATh COBPEMEHHYIO anmnapaTrypy
YPOBEHBb U o0opynoBaHME Ul peIIeHUs I[IOCTABJICHHBIX 3aJay; MCIOJIb30BaTh
(IIK-1) -1 TEOPETUYECKHE 3HAHUS JJI MPAKTHUYECKOTO pelIeHUs MpodeccrnoHalbHbIX

3aaa4

Baagerb: TexHUKON onucaHus, WIACHTUQUKAIUHM, KIacCUPUKALUU U
KyJbTUBUPOBAHUS  BOJOPOCIEH; METOJAaMH M3Y4YEeHUs OHOJOTHYECKUX
O0OBEKTOB C TOMOIIBIO COBPEMEHHOM amnmapaTypel U O0OOpYIOBaHUS B
HOJIEBBIX U Ja0OPaTOPHBIX YCIOBUAX; METOJJaMH 00pabOTKH U Mpe/ICTaBICHUS
MOJIYYEHHBIX JAHHBIX
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8 MarepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIUNINHBI

o
e HaumenoBanue equnuipl | Ha3HaueHue, OCHOBHBIE XapaKTEPUCTUKH
n/n
. Hayuwnblii repbapuii ®onp HayuHoro «I'epbapusi» kadeapbl
6oranuku KbI'Y
5 MUKpOCKOTIBI, Ob6opynoBaHue crielUaTu3UPOBAHHOM
OMHOKYJISIPHBIE JIYTIBI nabopaTtopuu
XUMHYECKOe

ObopynoBaH#e CreHaATH3NPOBAHHON
3 |obopynoBanue u

nabopaTtopuu
XUMPEAKTUBBI
Mukponpenaparbl O6opynoBaHue crieuanu3upoOBaHHON
4
naboparopuu
B pacnopsKeHuu 00yJaromumxcs [IOMEILECHUA c KOMITBIOTEPHOU

TEXHUKOW (KOMITBIOTEpHBIC KJIACChl, a TaKXe KOMITBIOTEPU3UPOBaHHbIE paboune Mecrta
Hay4Ho-TexHHYecKod OHMONMOTEKH) C BO3MOXKHOCTBIO TMOJKIIOYEHHS K ceTn «HTepHEeT» WM
obecrieueeHHEM  JIOCTyNma B JJIEKTPOHHYIO  HHGOPMAIIMOHHO-00pa30BaTEebHYI0  Cpeay
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