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1 Hesu u 3agaun U3y4eHHsi AUCUUIJIMHBI (MOTYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

Ienbro OCBOEHHUS JUCLUTUIMHBI «QKoJoruuecKas OMOTEXHOJIOTHSI u
MHUKPOOHOJIOTUYECKUI MOHUTOPUHI» SIBIISICTCS (POPMHPOBAHUE Y CTYJIEHTOB KOMIIETCHIMI B
00J1aCTH KOJIOTUYECKON OMOTEXHOIOIUU U 03HAKOMJIEHHE C MUKPOOHOJIIOTHYECKUMU METOAAMHU
MOHHUTOPHHTA COCTOSTHHSI OKPYKAIOLIECH CpPEIbl.

1.2 3agauy JUCHUILINHEI

OcHOBHBIE 3aaud JUCHMIUIMHBL:  C(OPMHPOBATH Yy CTYICHTOB: CIOCOOHOCTH
aHAJIM3UPOBaTh PpE3yJIbTaThl IOJIEBBIX M JIAOOPATOPHBIX OHOJOTMYECKUX, HKOJOTHYECKUX
UCCIICIOBaHM, HCHOJb30BATh COBPEMEHHYIO ammapaTypy W BbIUMCIUTENbHBIE KOMIUICKCHI,
OCYILECTBIISATh OMOJIOTMYECKUI KOHTPOJIb, KOJTMUECTBEHHBIA Y4ET MUKPOOPTaHU3MOB Pa3IMYHbIX
rpyni, OWOJOTHYECKYIO AKCHEepTH3y; CGHOPMHPOBATH Yy OOYYaIOUIMXCS MPEICTaBICHUS O
BO3MOXHOCTH  HCIIOJIb30BAHUSI ~ MHUKPOOMOJIOTMYECKMX  METOAOB  IIPU  IPOBEJIEHHUH
OMOJIOTUYECKOr0 KOHTPOJSI U OMOJOTMYECKOW 3KCIEPTU3bI, CPOPMHUPOBATH IMPEICTABICHUS O
COBPEMEHHOM COCTOSIHMM U MEPCIEKTUBAX Pa3BUTHSI IKOJIOTMYECKO OMOTEXHOIOTUH.

1.3 MecTo nucuunjnHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTesibHOI MPOrpaMMbl

JucuumumHa «KoJgorudeckass OMOTEXHOJIOTUS M MUKPOOUOIIOTUYECKUN MOHUTOPHHIY
OTHOCHUTCSI K dYacTd, (popMupyemoil ydacTHHKaMH oOpa3oBaTelbHBIX OTHOmeHuW brioka 1
" IucuumiuHel (MOyn)" yaeOHOTO MIaHa.

Kypc «3Okonorunueckas OMOTEXHOJIOTUS U MHUKPOOMOJIOTUYECKHIT MOHUTOPUHI» BakKeH
JUISL CTYJIEHTOB-MHUKPOOHOJIOTOB, CHEIUATH3UPYIONIMXCS B 00J1acTH OMOTEXHOJOTUHU M OOIIEH
MukpoOuonoruu. s ycBoeHHsI Kypca CTYJIEHTY HEOOXOAMMO OpUEHTUPOBATHCS B Mpobdiemax
MHUKPOOHOJIOTHH, OMOXUMHH, T€HETUKH MHUKPOOPTaHU3MOB. VIMETh HAaBBIKU CaMOCTOSTEIHLHOM
paboThI ¢ AUTEPaTypOid, BKIIOYAs MEPUOIUIYECKYI0 HAYUHYIO JIMTEpATypy MO OAKTEPHOIOTUU U
OMOTEXHOJIOTHM, a TaKXKe HAaBBIKM pabOThl C DSJIEKTPOHHBIMH CpEACTBAMH HH(POPMALIUH.
N3yyeHnro qUCIUIUIMHBI MPEIIECTBYIOT TAKUE TUCIUTUIMHEI, Kak « MUKpoOHas OMOTeOXUMUS»,
«[lomyuenne NPOAYKTOB MHUKPOOHOTO CHHTE3a». MaTepuaibl AUCHUIUIUHBI HCIOIB3YIOTCS
CTyJACHTAaMH B Hay4yHOH paboTe NMpH NOArOTOBKE BBIMYCKHOM KBaTM(PHKALMOHHON pPabOTHl M
KpailHe BaXXHbl B OCYILIECTBICHMM NPAKTUUYECKON JESATEIBHOCTH Marucrpa OHOJOTHH
(MUKpOOHOJIOTHH).

1.4 Ilepevyenb MIaHMpPyeMbIX Pe3y/JbTATOB OOyYEeHHS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl
N3yuenne naHHOM ydeOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y

00yYJaIOMUXCsl CISAYIONTUX KOMITETEHITHI:

Koj 1 HauMeHOBaHUE HHIUKATOPA | PesynbTaThl 00y4YeHUs 10 AUCLHILINHE
ITK-3 CriocobeH ocymiecTBIATh OHOIOTHIECKOE U IKOJIOTHYECKOE MPOSKTHPOBAHHE, JIAOOPATOPHBIH KOHTPOIIb U
JINarHOCTUKY, KOHTPOJIb 32 COCTOSIHUEM OKPYKAIOILEH Cpejibl
WIIK 3.1. 3HaeT u BnageeT GyHIaMEHTATLHBIMHA U | 3HAET OOIIENPHUHATYIO MHUKPOOHOIOTHIECKY IO
TEOPETHYECKUMH  HOHSTUSIMH ~ OWOJIOTHH W | TEPMHHOJIOTHUIO U CBOOOIHO ONEPUPYET 3HAHUSIMH B 00JIaCTH
9KOJIOTMU ¥ HCIOJIb3yeT OTH 3HAHMS ISl | DKOJOTHH MHKPOOPTraHM3MOB

OCYIIIECTBIICHUS JKOJIOTMYECKOIO | yMEeT TMPUMEHITh Ha TPAKTUKE OCHOBHBIE METOJIbI
MIPOEKTHPOBAHUSI. OMOTEXHOJIOTHH
BIIaNICET HaBBIKAMH MPOEKTHPOBAHNUS HAYYIHBIX

SKCIEPUMEHTOB M OLIEHKH PE3yNIbTaTOB MCCIICIOBAHUS
HNIIK 3.2. Ucnonp3yeT 3HaHUS 3aKOHOMEPHOCTEH | 3HaeT OMOTEXHOJIOTHUECKHE METOJIbI 3aIIUThI OKPYIKAIOIICH
JKOJIOTMYECKUX MPOLECCOB U SBICHUN MAJis | Cpenbl

[IOANOTOBKM HAYYHBIX IIPOCKTOB M HAY4YHO- | YMEET MPOBOAUTH AaHAIW3 W MOHUTOPUHT COCTOSIHHS
TEXHUYECKHUX OTYETOB. NPUPOAHONM U  AHTPOIOTEHHO  3arpsi3HEHHON  cpeabl
MHUKPOOHOJIOTHYECKAMHU METOJaMHU, COCTABIIATh OTYETHI 110
HUTOraM HayYHOMU JesITeIbHOCTH

BJIaJIceT HABbIKAMHU CO3JaHUS HOBBIX METOJOB  aHaIM3a
3arpsi3HeHU




KO,H 1 HAUMCHOBAHWEC MHAUKATOPA

P C3YJIbTAThL 06y‘I€HI/IH 110 JTUCHHUITTIMHC

IIK-5 CnocobeH aHaNMM3MPOBaTh PE3YJBTAThl MOJCBBIX M JA0OPATOPHBIX OHOJIOTHYECKUX, JKOJIOTHYCCKUX
HCCIIeIOBAaHUM, HUCMOJb30BaTh COBPEMEHHYIO alIaparypy M BbIUMCIHUTEIbHbIE KOMIUIEKCHI, OCYIIECTBISTH
OHMOJIOTUYECKUIN KOHTPOJIb, OMOJIOTHYCCKYIO IKCICPTH3Y.

KOHTPOJIA.

HUIIK 5.1. 3HaeT u BiageeT SKCepUMEHTaIbHBIMU
METOJaMH HCCJICIOBAaHUHA M DKOJOTHYECKOrO

3HACT MI/IKpO6I/IOHOI‘I/I‘I€CKI/I€ MCTObI 6I/IOI/IHL[I/IKaIII/II/I
9KOCHUCTEM, NOABCPIHYTHIX TCXHOTCHHOMY 3arpsA3HCHHUIO

YMECT HCIIOJIb30BATh MI/IKp06I/IOJ'IOI‘I/I‘IeCKI/Ie METOABI IJIA
6I/IOI/IHLlI/IKaIII/II/I COCTOSAHUA DKOCUCTEM

BJIAJICET HABBIKAMH PA0OTHI HA COBPEMEHHOM J1a00paTOPHOM
000pyIOBaHUU

HUIIK 5.2. YMeeT aHaNU3UPOBATh PE3yJIbTATHI
9KCTIEPUMEHTOB H HCIIOJIB30BATh MOTy4YCHHbIE
JTaHHBIE B IPUPOIOOXPAHHON AEATEIBHOCTH.

3HACT MPHHIUNBI pa3pabOTKHM U 00JacTH NPUMCHCHUS
OmomnpenapaToB

yMeeT aHaJTU3UpOBATh NAHHBIC WCCICIOBAHHUSA C MOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX IPOTPaMM

BlIaJiceT HAaBBIKAMU HCITOJIb30BAHHUS COBPEMEHHBIX 0a3
JIaHHBIX, TIOMCKAa HOPMATHUBHOM M METOAOJIOTUYECKOU
JIUTEPATYPhI

IKCIIEPTH3Y.

UIIK 5.3. Bmameer MeTOmaMH DKOJIOTHYECKOTO
KOHTPOJISI U CIIOCOOEH MPOBOIUTH IKOJIOTHUECKYIO

3HAeT UCTOPHUIO PA3BUTHA SKOJIOTHIESCKON OMOTEXHOIOTHH U
TEH/ICHITNH €€ Pa3BUTHs B COBPEMEHHOM MHPE

yMeeT TpOBEICHHS OMOTECTUPOBAaHHA C IIOMOIIBIO TECT-
KYJIBTYP MHKPOOPTaHH3MOB

BJIagCCT KJIaCCUYCCKUMH n
MI/IKp06I/IOJ'IOI‘I/I‘-IeCKI/IMI/I MCTOJaMH

COBPECMCHHBIMU

PesynpraTel 00ydeHHs MO TUCLMILIMHE JTOCTUTAIOTCS B paMKax OCYLIECTBICHHS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOATENBbHOM pabOThI 00Yy4aIOLIHXCS B COOTBETCTBHHU C YTBEPKACHHBIM

y4eOHBIM TIJTAHOM.

Nuaukaropel  TOCTHKEHUS

KOMIIETEHIIUN

CUHUTAIOTCA

JOCTHKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHHS.

2. CTpyKTYypa M cofep:KaHue JUCIHHIIIHHbI
2.1 Pacnpenesienne TPYA0EMKOCTH TMCHUIJIMHBI 10 BUIaM padoT

c(OpMHPOBAHHBIMU

pu

OO6miast TpynOEMKOCTh JUCIUIUIMHBI COCTaBISET 2 3aueTHbIe enuHUIbl (72 yaca), uX
acrmpeiesIieHre 1o BUaM pabOT MPeICTaBICHO B TA0JIHIIE

Buabr pabor Bcero ®dopma oOydeHus
4acoB OYHO- 3a04Has
oHad 3a04Has
3 X X X
cemMecTp cemMecTp cemMecTp Kypc
(Jackr) (Jacker) (1ackrn) (1acern)
KoHTakTHasi padoTa, B TOM YHCJIE: 28,2 28,2
AyauTopHble 3aHATHSA (BCero):
3aHATHS JCKIIMOHHOTO THIIA 14 14
1a00paTOpHBIE 3aHATHUS 14 14
HNuasi koHTaKTHas padora:
ITpomexytounas arrectanus (MKP) 0.2 0,2
CamocTosiTeJibHAsi padoTa, B TOM YHCJIE: 43,8 43,8
Pedepart (moaroroska) 3,8 3,8
CaMocTosITeTbHOE ~ W3yYeHHE  Pa3/ieioB,
CaMOTIOJTOTOBKA (MPOpadOTKa W MOBTOPCHHE
JICKIMOHHOTO ~ MaTepualia H  Marepuania 20 20
y4eOHUKOB U y4eOHBIX TOCOOUIL, TOATOTOBKA K
a00pATOPHBIM M MPAKTUYCCKUM 3aHATHSIM,
KOJUIOKBHYMaM H T.11.)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 20 20
KonTpoas:
[ToaroToBKa K 9K3aMEHY - -
Oomasn yac. 72 72
TPYA0EMKOCTh B TOM YHCJIe 282 28,2
KOHTAKTHasi padoTa
3a4. eff 2 2)




2.2 Copep:xanve TUCUMUIIJIMHBI
Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM JUCLUUIUINHBL
Pazgensl (Tembl) AUCHUIIIMHBI, M3ydaeMmble B 3 cemectpe (2 kypc) (ounas dopma

o0Oy4eHus)
Konngectso yacos
AynuropHast Breayuut
Ne HammenoBanwne pazaenos (Tem) padora opHai
Bcero pabota
J I13 JIP CPC
1. BBenenne B 9KOJIOTHUECKYIO0 OMOTEXHOJIOTHIO 10 2 2 6
2 Hay4Hble 0OCHOBBI 3KO0HOTEXHOIOTHIECKUX 10 5 5 6
MpPOLIECCOB
3. BuoTexHonornyeckre METOAbI 3alUTHI OKPYXKAOLIEH cpebl 218 4 4 13,8
4 Buornpenaparsl Ha OCHOBE MUKPOOPTaHU3MOB U ITPOIYKTOB UX 10 ) ) 6
) MeTabo3Ma
5 MuUKpOOHOIOrHYECKUT MOHUTOPUHT COCTOSIHUSI OKpY Katolen 20 4 4 12
cpeasl
HUTOI'O no pasdenam oucyuniurl 14 14 43,8
Konrpouss camocrositensHoit padbotsl (KCP) -
[Ipomexytounas arrecraums (MKP) 0,2
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO -
OO1mas TpyI0eMKOCTb 110 AUCIMIUINHE 72

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JEeKIIHNOHHOI0 THIIA

HaumenoBanue pasnena
(Tembl)

Coneprxanue pa3zena (TeMbl)

®opma
TEKyIIETo
KOHTPOJIS

Bsenenue
9KOJIOTUYECKYIO
OUOTEXHOIOTHIO

w

OMOTEXHOJIOTHS. Omnpenenenue
Uctopust paszButus
COCTOSIHUE u

DKojoruyeckast
noHAtusi. OCHOBHBIE 3a7auM.
HaIlpaBJICHUS. CoBpemeHHOE
NEePCHEKTUBBI pasBUTHS 9KOJIOTUYECKOH
ouorexHoisorun B Poccum u  mwupe. 3HaueHue
9KOJIOTUYECKOM OMOTEXHOJOTHH B TPOMBIIIICHHOCTH

v

Hayunsie OCHOBBI
9KOOMOTEXHOJIOTHUCCKUX
IIPOLIECCOB

Teopernueckue OCHOBBI  HKOOMOTEXHOJIOTUYECKUX
nporieccoB.  bruopemenuanuoHHBIE  BO3MOXXHOCTH
MHUKpOOpPrann3MoB. OCHOBHBIE OMOXMMHUYECKHE MyTH
MHUKPOOHOJIOTHIECKOM Tpanchopmauu
3arpsA3HSIOMUX BEIIIECTB. DepMeHTHI
MUKpooprann3MoB. CoBpeMeHHBIe 0a3bl  JaHHBIX
MUKpooprann3MoB. O60opya0BaHue, IPUMEHEMOE IS
KYJIbTUBUPOBAHMS MHUKPOOPTaHU3MOB. MeXaHU3MBI
ajanTallid  MUKPOOPTaHM3MOB K  TIOBBIIICHHOMN
MOYBEHHON KHCJIOTHOCTH W TOKCHYHOCTH ATFOMHHUS
Muxkpobuosiorndeckas Tpanchopmamus OpraHuyecKux
coenuHeHU. MukpoOuosornueckas TpaHchopmarus
YTJIEBOJIOB.

buortexHnonorunueckue
METOIBI 3aITATHI
OKpY>Karouien cpeibl

buonornueckue Meroasl A PELICHUs 3a/1ad OXPAHbI
OKpykarolie cpenbl. llepcrneKTuBbl MCIOIb30BaHUS
MUKPOOHOJIOIrHYECKUX METOJJOB OUMCTKHU OKPYKArOIIeH
cpenbl. OcHoBHBIE moaxonabl. Co3l1aHMe TEXHOJIOTUH

JUI.  BOCCTAHOBJICHHUSI  OKpYXaloIled  cpeibl ¢




HCIOJIb30BaHUEM TeHHO-MH)KEHEPHO-
MOAUGUIIMPOBAHHBIX MHUKPOOPTaHU3MOB. Pa3zpaboTka
OMOTEXHOJIOTMYECKUX croco6oB YHUYTOXXCHUS
XUMHYECKOT0 OpYyKus. bHoTexHOJI0rn4eckre MeTo bl
oborameHust OTXOJOB PpACTEHUEBOJCTBA  OCIIKOM.
buorpanchopmarus KCeHOOMOTUKOB U 3arps3HSIOIINX
OKpYKaIOIIyl0 Cpeay BemecTB. buopemenuarus
nmouBpl. OUYHCTKAa CTOYHBIX BOJ. AKTUBHBII W1 U
OUOTIIEHKH, OMOIOTUYECKHE TPy IbL, OIS QUIIBTPALUT
u opomeHus. IlpuHIMNUANBHBIE CXEMBl OYHCTHBIX
coopy:xkenuii. OCHOBHBIEC IPUHITUIIBI pa0OTHI, METOBI U
COOPY’KEeHHsI a3pOOHON M aHadpOOHON OMOJIOTHYECKOMN
OYHCTKMA CTOYHBIX BOJ. YTHUIM3alUMs JTUOKCH]IA
yriepoaa ¢ MOMOIIBI0 MUKpoopraHuzMoB. CoznaHue
JIEKapCTBCHHBIX MPENnaparoB W HHEPrOHOCHUTENEH.
buokonBepcust 0Tx010B. buoaecTpykuus NpupoIHbIX U
CHHTETUYECKUX MOJIMMEPHBIX MaTepUANIOB.
KomnoctupoBanue. BepmukynbsTypa. buonormueckas
KOPPO3HsI U OMOIIHIBI.

buonpenapatet
OCHOBE
MHKPOOPTaHU3MOB
MPOAYKTOB
MeTabonu3Ma

Ha

ux

OcHOBHBIE MPUHIIUIIBI MHUKPOOHOJIOTHYECKOM
TEXHOJIOTHUH. I/ICTOpI/I}I BHCAPCHUSA W TICPCIICKTUBBI
pazBUTHS pBIHKA OuornpernapaTos. Ob6mactu

npuMeHeHus.  IIpeumymectsa ¥ HEOOCTATKHU.
buonpenapaTsl B cenbCKOM XO3SIHCTBE 11 OOPHOBI C
60H€3H}IMI/I u BPCAUTCIIAMMU. OTeyecTBEHHBIE
ouomnpenapatel. buoynobpenus. buomnpenaparsl s
Ouopemenuany 3arps3HEHUN OKpY’KaloIiel Cpempl.
[IpomblieHHBIE ITAMMBI-TIPOAYLIEHTHI.
buodapmaneBTuiyeckue mpenaparsl.

MukpoOHOIOTHYECKUT
MOHUTOPHUHI COCTOSIH
OKpY>Karouien cpeibl

nus

MOHUTOPUHT  OKpy>Karolen Cpepl. Peakums
OpraHM3MOB Ha HW3MEHEHHE OKPYXKAIOIIEH Cpebl.
[lonsiTME O UYBCTBUTEIBHOCTH U CEIEKTUBHOCTHU
ouonnukaropoB. [Ipsmas u KOCBEHHAsE OMOMHTUKAITHSL.
[IpenenbHO-TOMYCTUMBIE  YPOBHHU  BO3JCUCTBUSL U
KoHLeHTpauui.  Knaccudukauuss — 3arps3HUTENCH.
Metonel  OumoTecTHpOBaHHMST W OWOMHIWKAIIMKA B
MOHHUTOpHUHIe. buoTrecTupoBaHHWe TMOYBBI, BOJbI,
aTMoc(epHOro BO3/yXa, OTXOAOB, CTOYHBIX BOJ.
MukpoOHOIOTUYECKHE TIOKAa3aTeId KayecTBa BOJIBI.
TecT-cuctemMpl i1 ONPENENEHUS  COCTOSIHUS
OoKpyxaromed  cpeabl.  KonuuecTBEeHHBIH  yder
YUCJICHHOCTH MHUKPOOPTraHU3MOB.
MukpoOHOIOTUYECKUT MOHUTOPUHT B MEIUITMHCKUX
opranm3anusax. OCHOBHbBIE 3aJaul U METOBI.
Hcnonk3oBaHue 1HaHOOAKTepUld B OWOMHAMKAIIMH
COCTOsIHMS NO4B. Mcrnosp30BaHME MUKPOMULIETOB IS
WHJUKAIMU 3arps3HeHus 1ouBbl. [lpumeHeHnue B
OMOTECTUPOBAHUHM BOJOpPOCIEH Ha NpUMEpPE TecT-
KynbTyp Scenedesmus quadricauda u Chlorella vulgaris

(V) Ycrnsrit onpoc




2.3.2 3aHdATHSA CEMHUHAPCKOT0 TUNA (IPaKTHYeCKUe / CEeMUHAPCKHUE 3aHATHSI/
JabopaTopHbIe padoThl)

Ne

HaumenoBanue pazaeia

Temaruka 3aHATHI/PabOT

®dopma TeKyIIero

(Tembr) KOHTPOJISt

L. |Brenenne s|OKoJlorndeckas  OmorexHojyorus.  OmnpexaeneHue JIP, P
3KOJIOTHYECKYIO nousitusi. OCHOBHBIE 3amauu. Vcropusi pa3BUTHS
OUOTEXHOJIOTHUIO HaIpaBJIeHUS.

2. OcHOBHBIE OMOXMMUYECKHUE IyTH JIp, P
Hayunbie ocHOBBI| MUKPOOHOIOTHYECKOM Tpanchopmaruu
3KOOMOTEXHONIOTHYECKHX |3aTPS3HAOITIX BEIIECTB. DepMEeHTHI
TpoLeccos MUKpoopranu3mMoB. CoBpeMeHHOE 000pyJ0BaHUE

JUTSE MUKPOOHMOJIOTHYECKHUX MCCIIEIOBAHUN.

3. |Buorexuonornueckne | PHOTpaHCHOpMAIIHSL KCEHOOHMOTHKOB u JIP, P
METOJIbI 3aIKUTHI |3ATPS3HAIONINX  OKPYKAIONIYI0 Cpey BEIIECTB.
OKpY’KakoLIeii cpe/ibl buopemenunaiysi No4BHI.

4. |buomnpemnapatet Ha| Bromnpenaparsl B CEJIbCKOM X03HCTBE AJ1s1 00pHObI € JIp, P
OCHOBE OonesussMu W BpeauTenaMu.  OTeUeCTBEHHBIE
MHKPOOPTaHU3MOB u
HPOAYKTOB x| OHOTIPETIapaThL. buonpenaparsl TUTS
METa60TH3MA OuopeMennanuy 3arps3HEHNN OKpY KaroIlel cpeibl

5. BuotectupoBanre TOYBBI, BOABI, ATMOC(HEPHOTO JIp, P

BO3/1yXa, OTXOJIOB, CTOYHBIX BO/I.
MukpoOuroiiornueckre moka3aTelid KadecTBa BOIBI.
Tecr-cucTeMbl  JUISI  ONPENENCHUST  COCTOSHHSI
OoKpykawme cpenpl. KonaudyecTBEHHBIM — yuer
Mukpo6uonoruueckuii | IACIEHHOCTH MHUKPOOPTaHU3MOB.
MOHHTOPHHT  cocTosiHnst | MHKPOOHOIOTHYIECKHU MOHHUTOPHHT B
OKpYKarOIIEH Cpeibl MEIUIMHCKUX  opranu3anusx. Ilpumenenune B

OMOTECTUPOBAHUH BOJOPOCITCH Ha MPUMEPE TECT-
kynbTyp Scenedesmus quadricauda u Chlorella
vulgaris. AHamuM3 W OICHKAa  PE3yJIbTaTOB
HCCIICAOBAaHUA C HUCIOJB30BAHUCM KOMIIBIOTCPHBIX
TEXHOJIOTH

3ammra naboparopraoii pabotsl (JIP), Hanucanue pedepara (P).

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX PadoT (IMP0EKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl AJIsl CAMOCTOATEIbLHON padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOYJII0)

Ne

Bug CPC

[lepeueHp yueOHO-METOAMYECKOTO 0OCCIICUCHHUS TUCIUILIHHEI 110
BBITIOJTHEHUIO CAMOCTOATEIEHON PabOTHI

Hammucanue pedepaTton

Meroauueckre peKOMEH/IALUH [0 OPTraHU3alMi CAMOCTOSITENbHON paboTh
CTYJICHTOB Kadeapbl TCHETUKH, MUKPOOHOJIOTHN U OMOXHUMUH,
yTBepkIeHHbIe Kadenpoii mporokos Ne 07 ot 21.03.2025 ¢

CamMoIIoAroToBKa

CTYHAGHTOB  KadeIpbl  TI'CHETHKH,

Meroandeckne peKOMEHJANWU IO OPTaHM3allMi CaMOCTOATENIBHOM padoThI
MHUKPOOHOJIOTHH
yTBepKAeHHbIe Kadenpoit nporokoa Ne 07 ot 21.03.2025 ¢

U  OHOXHMMHUH,

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaroLIUXCS W3
Yrcla UHBAJIMJIOB U JIML C OFPaHUUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocraistoTcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSM HX 37J0POBbS M BOCHPUATHS HH(OPMAITIH:




JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1I€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B IIe4aTHOU opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. Oﬁpa30BaTeJIbHI>Ie TEXHOJOIMH, NPUMECHACMbIC IIPH OCBOCHHM IHCHUIIJIUHBI

(MoayJin)
[Ipu peanuzanuu yueOHOH pabOTHI MO OCBOEHHUIO Kypca «IJKOJOTHdecKkas OMOTEXHOIOTHUS U

MHKPOOUOJIOTHYECKAN ~ MOHHTOPHHI»  HCIIONB3YIOTCS ~ COBPEMCHHBIE  00pa3oBaTelIbHbIC
TCXHOJIOI'UH:

. MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH;

. IPOEKTHBIE METO/IbI O0yUCHHS,;

. VICCJIE/IOBATEIbCKUE METO/IBI B O0YUCHNU;

. npobiaemMHoe oOyueHue

Jns 5y ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSIMH  3JI0pPOBbSI MPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTallMld C UCIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

OneHouHBbIe cpeacTBa IJIsl TEKYLIero KOHTPOJISI yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTrecTauuu

OreHOUHBIE CpelcTBa MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTHKEHUI 00y4aronuxcsi, OCBOMBIIUX MPOTrpaMMy y4eOHOM JUCIHUILIUHBI «KOJIOrHYecKas
OMOTEXHOJIOTHS U MUKPOOHMOIOTHYECKUH MOHUTOPUHTY.

OrneHoYHBIE Cpe/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl ISl IPOBEACHUS TeKYIero
KOHTPOJIS B (opMe 3amuThl J1abopaTopHO paboThl, YCTHOrO ompoca, pedepara, mokiama-
MpEe3EHTALMU 110 TPOOJIIEMHBIM BOIIPOCAaM U MPOMEKYTOUHOI aTTecTanuu B GopMe BOIPOCOB K
3auery.

CTpyKTYypa OlleHOYHBIX CPEICTB AJIs TeKYlIeld U MPOMEeKYTOYHOI aTTecTaAlMU

HanmeHOBaHHME OLIEHOYHOI'O CPEICTRA

Ne Kon n HanmMeHnoBanue ”
PesynbraTe! 00y4ueHns Texymnii IIpomesxyTounast
/11 WHIWKATOpa
KOHTPOJIb aTTecTaIys
3HaeT obmenpuHATYI0 | YCTHBIN ompoc o | Bompoc Ha 3agete 1-
MHKPOOHOIOTHUECKYIO TeMe(pasaeny) u 4
UIIK 3.1. 3HaeT W BiageeT | TEPMHHOJIOTHIO W cBoOomHO | JlaGopaTtopHast
(dbyHIaMEeHTaIbHBIMU U | omepupyer 3HaHWSIMH B | pabora Ne 5
TEOPETHICCKUMU o0xactu skosoruu | pedepar; oKIa-
MOHATUSMH ~ OWOJIOTMM W | MHKPOOPTraHW3MOB Mpe3CHTAIHS
1 | 9KOJIOTHH U UCTIONB3YET 3TH | yMEeT MPUMEHSTh Ha
3HAHUS JIUIS OCYIICCTBICHHUS | IHPAKTUKE OCHOBHBIC METOBI
9KOJIOTHYECKOTO OMOTEXHOJIOTHU
MIPOEKTHPOBAHUSL. . BIIaNICET HaBBIKAMU
MPOEKTHPOBAHUS  HAYYIHBIX
SKCIEPUMEHTOB U OICHKHU
PE3yIBTATOB UCCIICTOBAH




UIIK 3.2. Mcnionb3yeT 3HaHUS
3aKOHOMEpPHOCTEN
9KOJIOTUYECKUX TPOIECCOB U
SBICHUH [UI1  TIOATOTOBKH
HAaYYHBIX IPOCKTOB U HAYYHO-
TEXHHYECKHX OTYETOB.

3HAeT OHMOTEXHOJOTUYECKHUE
METOJIBI 3aIIHUTHI
OKpY>Kalolien cpespl

yMEET MPOBOAMTH aHAIU3 U
MOHUTOPHUHT COCTOSTHMS
MIPUPOJTHOI ¥ aHTPOIIOTEHHO
3arpA3HEHHOMN cpenbl
MHKPOOHOIIOTHIECKUMHU
METOJIaMH, COCTaBIISITh
OTYETHl MO0 UTOTAaM HAayJHOH
JIESITEEHOCTH

BJIaJICET HABBIKAMH CO3IaHHS

VYcTHBIH onpoc no
Teme(pasaeny) u
JlabopartopHas
pabora Ne3
pedepar; nokian-
Hpe3eHTaIus

Bomnpoc Ha 3auete 7-
15, 22-28

HOBBIX METOJIOB  aHajau3a
3arpsi3HeHU
3HACT MUKPOOHOJIOTHYECKHE | Y CTHBIN OMPOC IO Bomnpoc Ha 3auete
METOJIBI OuonHIUKaIMK | Teme(pasneny) u 5,6, 29-37
9KOCHCTEM, TOABEPTrHYTHIX | JlabopaTopHas
TEXHOT€HHOMY 3arpsi3HEHUI0 | padora Ne2
HIIK 5.1. 3HaeT u BiageeT y3arp P
yMeeT UCTOJIB30BaTh | pedeparT; TOKIaa-
AKCIIEPUMEHTATHLHBIMU
MHUKPOOHOIOTHUECKHE TIpe3eHTAIIH

METOJIAaMHA HCCJICAOBAHUM U
9KOJIOTHYECKOTO KOHTPOJIS.

MCTOABI JIsA 6I/IOI/IH,Z[I/IK3LII/II/I
COCTOSHHUSA DKOCHCTEM
BJIaACCT HaBBbIKaMHU pa6OTBI

Ha COBPEMEHHOM
71a00paTOpHOM
000pyIOBaHUU
3HaeT npuHOUIB! | YCTHBIM onpoc o | Bomnpoc Ha 3auere
paspabotku u  obmactu | Teme(pasneny) u 16-21
MIPUMEHEHUS JlabopartopHas

HUIIK 5.2. Ymeer | Ouonpenaparos pabora Ne4

aHAJIM3MPOBaTh pE3yJbTaThl | yMEET aHanM3upoBath | pedepar; nokIan-

9KCIIEPUMEHTOB W | JaHHBIE WCCICIOBAHHSA C | IPE3CHTANHUs

HCTIONB30BaTh MOJTYYCHHBIE | TOMOIIBIO COBPEMEHHBIX

JTaHHEIC B | KOMIIBIOTEPHBIX IPOTPAMM

MIPUPOJOO0XPAHHON BIIANICET HaBBIKAMU

JIESITETTFHOCTH. HCTIOB30BaHUS

COBPEMECHHBIX 6a3 JaHHBIX,

MOWCKA HOPMATUBHOW U
METO/I0JIOTHYECKON
JIUTEPATyPBI
3HAeT HWCTOPUIO pa3BUTHA | YCTHBIN onpoc o | Bompoc Ha 3auyere
JKOJIOTHYECKON TeMe(pazaeny) u 29-37
OMOTEXHOJIOTUH n | JlabopatopHas
TEHICHIIMN €€ pa3BuTHid B | pabota Nel
COBPEMEHHOM MHUpE edepar; ToKIaa-
UIIK 5.3. Brameer meromamMu p p pedepar; 1 A
ymeer MIPOBEACHUS | Tpe3eHTAI
9KOJIOTHYECKOTO KOHTPONSA H
OMOTECTHPOBAHUS c
croco0eH TIPOBOTUTH
TTOMOIIIBIO TECT-KYJIBTYP
9KOJIOTHYECKYTO SKCIIEPTHU3Y.
MHKPOOPTaHHU3MOB
BIAJICCT KIACCHYCCKUMH U
COBPEMCHHBIMU

MI/IKp06I/IOJ'IOFI/I‘~IeCKI/IMI/I
METOJaMU

1.

Tunosbie KOHTPOJIbHBIE 32JaHUS MM MHbIE MaTEePHAJIbI, HEO0X0AUMBbIE IVISl OLCHKH
3HAHWH, YMEHHUIl, HABBIKOB W (MJM) ONBITA JAeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITAIbI
¢dopmMupoBaHus KOMIIETEHMH B NpoLecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbl

Tembl pedepaToB U TOKIAJOB-IIPE3CHTALIHIA:

Okonoruyeckas 6morexnonorus. Onpenenenue nouatusi. OcHOBHbIE 3a1auu. McTopus
Pa3BUTHSI HAIIPaBJICHUS.




= 0o

12.
13.

14.

15.

16.

17.

18.

19.

20.

CoBpeMeHHOE COCTOSIHUE U TIEPCIICKTHBBI Pa3BUTHUS SKOJIOTHYECKO OMOTEXHOJIOTHH B
Poccun u Mupe. 3HaueHUE SKOJIOTUYECKON OMOTEXHOIOTUHU B POMBIIIUIEHHOCTH
OcHOBHBIE OMOXUMHUYECKUE ITYTH MUKPOOHOJIOTHUECKON TpaHC(POPMALIUH 3arpsI3HAIOMINX
BEIIIECTB.

Ob6opynoBanue, IpUMEHIEMOE 1151 KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Co3nanue TeXHOJIOT Ui 711 BOCCTAHOBIJICHUS OKPY KAIOIIEH Cpe/ibl ¢ UCTIONIb30BAHUEM T€HHO-
UH)XEHEPHO-MOIU(UIIMPOBAHHBIX MUKPOOPTaHU3MOB.

BuokonBepcust 0Tx0/10B. bruojecTpyKiys IpUPOIHBIX U CHHTETUYECKUX OJIUMEPHBIX
MaTepHaoB.

[IpouzBoacTBO GHOIIpENapaToB I 3aLUIUTHl paCTEHUI

[Tpon3BOACTBO OaKTEPHAIBHBIX YI00pEHUI

[Tpou3BoacTBO (hepMEHTHBIX MPENapaToB METOIaMU OMOTEXHOJIOTUH

. [Ipon3BOICTBO BaKIIMH U MEAMIIMHCKUX MTPENapaToB METOAAMH OMOTEXHOJIOTHH

. ADpoOHBIE TPOLIECCHI OYUCTKU BOABI C HCIIOJIB30BAHMEM AaKTHBHOTO WJIa U OHOIUIEHOK,

OMOJIOrNYECKUX IPYA0B, TOJIeH (PUIBTPALIMK U OPOILEHUS. BHoIornueckuii cocTaB akTHBHOTO
Wi1a U OMOTUIEHKU

Vnanenue coenuuennit a3ota u Gpocdopa U3 CTOYHBIX BOJI.

Muxkpobuonorndyeckas TpaHchopMarusi KCEHOOMOTHMKOB: OKHCICHHME, BOCCTAHOBJICHHE,
Jerpajganys, KOHbIoralus, AeraloreHupoBanue. MUKpoOpraHu3Mbl-J€CTPYKTOPHI.
TexHonmormu  OuopeMenualiyd  TMOYBEHHBIX  SKOCHCTEM:  OMOCTUMYIUpOBaHHE U
OmoayrMeHTaIlus.

AmnaspoOHast nepepaboTka OpraHMYeCKHX OTXO0A0B. XUMHU3M U MUKPOOUOJIOTHS aHa3pOOHOTO
cOpaKUBaHUS

MOHUTOPHUHT OKpYyXkKarouiei cpensl. Peakius opraHu3MoB Ha U3MEHEHUE OKPYXKAIOIIEH CPEIbl.
[ToHsiTHE O 4YYBCTBUTEIBHOCTH M CEJNEKTMBHOCTH OMOMHIMKATOpoB. IIpsimMas m KocBeHHas
OUOMHIUKALTHUSA.

Meroasl O6uOTECTHpPOBaHMA M OWOMHAMKALMM B MOHUTOpUHIEe. buoTecTupoBaHue NOYBHI,
BOJIbI, aTMOC(EPHOr0 BO3/yXa, OTXO/IOB, CTOUYHBIX BOJ. MUKpPOOHOJIOTHUECKUE MTOKA3ATENIN
Ka4yecTBa BOJIBL.

KonuuecTBeHHBIN y4eT YMCICHHOCTH MUKPOOPTaHU3MOB.

MukpoOronorn4eckuii MOHUTOPUHT B MEIUIMHCKUX opraHu3anusx. OCHOBHBIE 3a/aud U
METO/IbI

[Ipumenenne B OMOTECTHPOBAHWUHM BOJIOPOCICH Ha TPUMEpPE TECT-KYJIbTyp Scenedesmus
quadricauda u Chlorella vulgaris

3a4yeTHO-IK3aMeHANIMOHHbIE MaTepuadbl JJsi TPOMEKYTOUHOH aTTecTaluu
(3K3amMeH/3a4eT)

[IepeueHb BOIpOCOB 1l MPOMEKYTOYHOM aTTECTAllUU (3a4eT):

l.

Dxosoruueckast onorexnosorus. Onpenenenue nmoHsATus. OcHOBHBIE 3a1a4n. VicTropust
Pa3BUTHSI HAIIPABJICHUS.

CoBpeMeHHOE COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHUS IKOJIOTUYECKON OMOTEXHOJIOTHH B
Poccuu n mupe. 3HaueHNE KOJIOTMYECKON OMOTEXHOIOTUH B MPOMBIIIJIEHHOCTH
OcHoBHbBIE OMOXHUMHUYECKHE TyTH MUKPOOHUOJIOTHUYECKOM TpaHChOopMaIuy 3arpsA3HSIIIONINX
BEIIIECTB.

®epMeHThl MUKpoOopranu3mMoB. CoBpeMeHHbIE 0a3bl JaHHBIX MUKPOOPTaHU3MOB.
O6opynoBanue, IPUMEHIEMOE JIJIs1 KyJIbTUBHPOBAHKSI MUKPOOPTaHU3MOB.

MexaHu3Mbl aganTalid MUKPOOPTraHU3MOB K MOBBIIIEHHOW MOYBEHHON KUCIOTHOCTHU U
TOKCUYHOCTU HEOPTaHUYECKUX IJIEMEHTOB.

Muxkpobuonorndeckas TpaHchopmalus OpraHn4ecKux coeInHEHHN.



10.

11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

. IIpon3BOCTBO BUTAMUHOB

21

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.
34.

35.
36.
37.

[lepcnekTHBBI UCTIOJIB30BAaHUS MUKPOOHOJIOIMUECKUX METOA0B OYMCTKH OKpY KaroIIeH
cpenbl. OCHOBHBIE MOIXO/IbI.

Cozianue TeXHOJIOTUH /1711 BOCCTAHOBJIEHUS OKPYKAIOLIEH CPENIbl C NCII0JIb30BAaHUEM [E€HHO-
UH)XEHEPHO-MOIU(UIIMPOBAHHBIX MUKPOOPTaHU3MOB.

BuoTexHonornueckue MeTo bl 00OTalEHHsI OTXOI0B PACTEHHEBOCTBA OEITKOM.
Buotpancdopmarius KCeHOOMOTHKOB U 3aTPA3HSAIONIMX OKPYKAIOIIYIO Cpely BELIECTB.
buopemMenuanus no4ssl.

OuncTKa CTOYHBIX BOJ. AKTUBHBINA W1 M OMOIIIIEHKH, OMOJIIOTHYECKUE TPy Ibl, OIS
(GUIBTpaLUU U OPOLLICHHUS.

[IpuHIMNIATBHBIE CXEMBI OYUCTHBIX COOPYKEeHUH. OCHOBHBIE MPUHLIUIIBI PAOOTHI, METOIBI
U COOPYXEHHUS adpOoOHON M aHa’POOHON OMOIOTNYECKOI OUUCTKU CTOYHBIX BOJ.
YTunuzanus TMoKCcHIa yriaepoia ¢ OMOIIBIO MUKPOOPTaHU3MOB.

Co3aHue JIEKapCTBEHHBIX MPEMApaToOB U S HEPTOHOCUTEIICH.

buoxonBepcus 0Tx00B. broaecTpyKuus NPpUPOAHBIX ¥ CUHTETUYECKUX TIOJIMMEPHBIX
MaTepHasoB.

[Tpon3BoaCTBO OMOTIpEnapaToB s 3alUThI pACTEHUN

[Ipou3BoacTBO GaKTepUAIBHBIX YA0OPEHHIA

[Tpon3BoaCTBO (hepPMEHTHBIX MIPENApPaTOB METOJaMH OMOTEXHOJIOTHH

JIuna3pl MUKpOOPIaHU3MOB U UX IPUMEHEHHE

[Tpon3BOCTBO BaKLIMH U MEAULMHCKUX IIPENapaToB METOAAMU OUOTEXHOIOTUU

CoBpeMeHHBIH 3Tal Pa3BUTHUS IKOOUOTEXHOJIOTHH.

Bo3MokHOCTH 5KOOMOTEXHOIOTHH AJI1 CHUYKEHUS! TEXHOT€HHOT'O BO3/ICMCTBUS Ha TPUPOIHBIE
IKOCHCTEMBI.

AHa3poOHast OMOJ0oTHYECKast OYMCTKA BOJBI. XUMHS M MUKPOOHOJIOTHS aHadPOOHON OUYHUCTKH
CTOYHOM BOJBI.

MukpobOuonorndeckass TpaHchopMmaluss KCEHOOMOTHKOB: OKHCIEHHWE, BOCCTAHOBIICHHUE,
Jerpajanus, KOHbIOTalKs, AeTaloreHupoBaHne. MUKPOOPTaHU3MBI-I€CTPYKTOPBHI.
Texnomoruun  OuopeMenualMy  MOYBEHHBIX  SKOCHUCTEM:  OHMOCTUMYJIHMPOBAHHE U
OmoayrMeHTaIus.

Mukpoopranu3Mbl, y4acTBYIOIIME B MPOLECCe KOMIIOCTHpOBaHUS. DaKTOPHI, BIUSAIONINE HA
CKOPOCTB a3pO0OHOTO Pa3NoKEHUsI OPTAHMUECKUX OTXOJIOB.

AHa3poOHas mepepaboTKa OPraHUIECKUX OTXOI0B. XUMH3M U MUKPOOHOJIOTHS aHA3POOHOTO
cOpakuBaHUs

MOHUTOPHUHT OKpY’KaOIIeH cpebl. Peakiiyis opraHu3MoB Ha U3BMEHEHUE OKPYIKAIOIIECH CPEeIbl.
[ToHsiTHE O YYBCTBUTEIHHOCTH M CEIEKTUBHOCTH OWOMHIUKATOPOB. [IpsiMas M KOCBeHHas
OMOMHIVKALSL.

[IpenenbHO-IOMTyCTUMBIE  YPOBHM — BO3JIEHCTBHST W KoOHIeHTparmii. Kiaccudukarms
3arpsi3HUTEIICH.

MeTtoapl OMOTECTUPOBAHUS M OWOMHIWKAIIMK B MOHUTOpHUHIE. BHOTECTMpOBaHWE IMOYBHI,
BOJIbI, aTMOC(EPHOIr0 BO3/1yXa, OTXOJIOB, CTOYHBIX BOJA. MUKpOOMOIIOrHYeCKHe MoKa3aTeln
KaueCcTBa BOJIBI.

Tect-cuctembl AJis ONpeEeNIEHUs] COCTOSTHUS OKPY>KaloIel Cpebl.

KonudecTBeHHBIN y4eT YHCIEHHOCTH MUKPOOPTaHU3MOB.

MukpoOnosornyeckuii. MOHUTOPUHT B MEAMLMHCKUX opraHu3anusx. OCHOBHBbIEC 3aJaud U
METO/IBI.

Hcnonb3oBanue nmuaHoOakTepuii B OMOMHIUKAIIUNA COCTOSTHUS TIOYB.

Hcnonp30BaHre MUKPOMHUILIETOB J1JIsl MHAUKAIIMH 3arpsi3HEHUS TTOYBBI.

[Ipumenenne B OMOTECTUPOBAHUU BOJOPOCIEH Ha MpuUMepe TecT-KynbTyp Scenedesmus
quadricauda u Chlorella vulgaris



Kpurtepun oneHuBaHus pe3y1bTaTOB 00y4eHUs!
Kputepuu onienuBanus 3auera:

- OIICHKA «3a4YTE€HO» BBICTABJISIETCS CTYACHTY, €CJIM CTYJCHT IMOKa3all MPU OTBETE JOCTATOYHOE
3HaHHWE MaTepuaya, T[OHMMaHUE CYIIHOCTH pacCMaTpPUBAeMbIX MOHATHM, SBICHUN U
3aKOHOMEPHOCTEM.

- OIICHKA «HE 3aUTEHO» BBICTABJISIETCS CTYJIEHTY, €CJIU CTYACHT He MOATOTOBUIICS U HE OTBETUJI Ha
BOTIPOCHI WJIM OTBETUJI HETPABUIHHO; MOKa3al ciadble 3HAHUS MaTepuana W JIOMYCTUI TpyObie
(bakTH4eCcKue OMMUOKH

OrneHouHble CpeAcTBA Ui HMHBAJIUAOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
3JI0pOBBS BEIOUPAIOTCS C YUETOM MX MHANBUAYAIbHBIX CUX0()U3NUECKUX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH UHBATUIAM | JIUIIaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MIPEIOCTABIISETCS OMOJHUTENBHOE BpEeMs JUIsl TOATOTOBKH OTBETA HA SK3aMEHE;

— IIPU MPOBEICHUH MPOIETYPhl OLICHUBAHUS PE3yJIbTATOB 00YUCHUS MHBAIHIIOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXKHOCTSMHU 3710POBbsI MPEAYCMaTPUBAETCSA HCIIONIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAMBUIYAIbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsi 00YYaIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U HMHBAIUAOB TNpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS MO JUCHUIUIMHE MOXET
MIPOBOAMUTHCS B HECKOJIBKO STAIOB.

[Ipouienypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS] MHBAJIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 3JI0pOBbSl 10 JUCHHUIUIMHE (MOAYJIO) MpeayCMaTpUBaeT MpeaoCTaBICHUE
uHpopManuu B QopMax, aTanTUPOBAHHBIX K OTPAHUYCHHSIM HUX 370POBbSI M BOCIPHUSATHUS
nHpopManuu:

JUJis U1 ¢ HapyIICHUSIME 3PCHUS:

— B TIeYaTHOMW popMe yBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlni U1 ¢ HapyIeHUsIMU CIyXa!

— B [1e4aTHO (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jis vI1 ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEILHOTO anmapara:

— B IIeYaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YyeOHas quteparypa
1. Illarunyposa, I'.1. Texuuueckass MukpoOuosorus : ydeOHO-MeToauyeckoe nocodue / I'.U.
Hlarunyposa, E.B. Ilepymkuna, K.I'. Unnonuros ; @enepanbHOe areHTCTBO 10 00pa3oBaHUIO,
Kazanckuii rocy1apcTBEHHBIN TEXHOJIOTMYECKU yHUBepcuTeT. — Kazanp : KazaHckuil HaydyHO-
uccleoBaTenbCkuil Texnonornueckuit yausepeurer (KHUTY), 2010. — 122 c. : wi., Tabi., cxem.
— Pexxum noctymna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=259051
2. llpuxiagnas sxkobuoTexHonorus : B 2 T : yuebHoe nocobue / A. E. Kysnenos, H. b. I'panosa,
C. B. JIymaukos, M. DHrensxapt ; xynoxxauku C. Madant?, H. A. HoBak. — 4-e u3a1. — MockBa
: JJaboparopus 3Hanwmit, 2020. — 1164 ¢. — ISBN 978-5-00101-849-0. — TekcT : 3MeKTpOHHBIIA
// Jlanb : anexTporHO-OMOMMoTeYHas cuctema. — URL: https://e.lanbook.com/book/152034
3. Bonbmoit npaktukyMm "Mukpobuonorusa": yuedHoe mocobue i cTyaeHToB By3oB / U. b.
Npmuna. - Cankrt-IlerepOypr : [Ipocnext Hayku, 2014. - 108 ¢. : - ISBN 9785903090976 : 521.50.
4. TlumeBas OuorexHomorusi [Tekct]: ydueOHOe mocoOue i CTYyACHTOB BYy30B. KH. 2:
[TepepaboTka pactutenbHOro chipbs / JI.A. iBanosa, JI.W. Boiino, U.C. UBanoBa; mox pea. U. M.
I'pageBoii. - M.: KonocC, 2008. - 472 c. - ISBN 9785953204897. - ISBN 9785953201032.

5. OOmass OMOTEXHOJIOTHS : YYEOHUK JJIg OOyYaroIMXCs MO OCHOBHBIM OOpa30BaTeIbHBIM
mporpaMMaM BBICIIETO OOpa3oBaHMs ypOBHEH OakamaBpuaTa, MarucTpatypbl U acIUPaHTYPbI



HampaBiaeHuit moarotoBku 19.03.01, 19.04.01 u 19.06.01 "buorexnonorus" / mom oOmei
penakuueit A. Y. Mupomnukosa ; B. B. Pesun, H. A. Ateikan, E. B. Jlusicbkuna [u np.] ;
MuHucTepcTBO Hayku W BbIcmiero oOpaszoBaHusi Poccuiickoit ®denepanuu, denepanpHoe
rOCyIapCTBEHHOE OIO/DKETHOE O00pa30BaTeNbHOE YYPEXKICHHWE BBHICIIETO  00pa3oBaHUs
"HarmonaneHblii MCCaeq0BaTENbCKU MOpPAOBCKHI TrocynapcTBeHHbIM yHUBepcuTeT uM. H. I1.
Orapesa". - 3-e u3zn., gon. u nepepad. - Capanck : U3n-Bo Mopaosckoro yausepcutera, 2019. -
414 c. - ISBN 978-5-7103-3809-4

J17is1 OCBOCHUS JUCIIUILTMHBI MHBATUAAMH U JIMIIAMHU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU
3/I0pOBbS UMEIOTCS U3JIaHUS B JIEKTPOHHOM BUJE B AIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX
«JIanp» 1 «¥Opaif».
5.2. llepuoguyeckas JuTepaTrypa

HasBanue n3nanusa ITepuoanunoct Mecto 3a Kakue TOAbl XPaHUTCS

b BbIXoza (B XpaHECHUS

TOJ)
Buonorus.PedeparnBHbrit 12 PX 1970-2020 Nel-2
)xypaanr. BUHUTHU
Buooprannyueckast Xumus 6 q3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 nomyr.)

Buoxumus 12 43 1944-45, 1947 — 2018 (1momnyr.)
I'enetnxa 12 g3 1965- 2016, 2017 Ne 1-6
KypHan MEKpOOHOIOTHH, 6 q3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SNUJAEMUOJIOTUN U 2020-
UMMYHOOHOJIOTHU
KypHuan o0meii 6monoruu 6 q3 2009-2017 Ne 1-3, 2018 (1 momyr.)
3amuTa OKpy>KaroIel Cpe/Ibl B q3 2008 Ne7-12,2009- 2012, 2013 Ne 7-12,
HedTerazoBoM KOMILIEKCe 2014-2015,2017 Ne 1-3
Hcnonb3oBanue 1 oxpaHa 12 q3 2008-2017 Ne 1-2
TIPUPOJIHBIX pecypcoB B Poccuu
Muxkpobuosrorust 6 q3 2009-2018 Nel-3
MornekyisipHas O1oI0THs 6 43 2008- 2016,2017 Ne 1-3
[puknagHas OMOXUMHUS U 6 43 2008-2013,2014 Ne 1-5, 2015- 2016,
MUKPOOHOJIOTHSI 2017 Ne 1-3
Ycnexu COBpeMEHHOH OHnoJIoTrn 6 q3 2008-2017
DxoJorus 6 43 2009-2018(1 momyr.)
DKOJIOTHUS U )KU3Hb 12 q3 2003-2012
DKOJIOTHUS U TPOMBILUIEHHOCTh 12 43 2008-2017
Poccun

1. Baser manueix kommannu «UBUCy https://eivis.ru/

2. Dnextponnas onbmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnuTepHeT-pecypchbl, B TOM 4K cJIe COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl TaHHBIX U
HH(OPMANMOHHBIE CTIPABOYHbIE CHCTEMBI

Inekmponno-ouodnuomeunste cucmemut (I5C):

1. O6pasosatensHas mnatdopma «FOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnuvie 6azvt Oannvlx

1. BupryaneHbiii  umranpHbld  3anm  Poccuiickoit rocynapcrBenHoit Oubnuoreku (PI'B)
https://Idiss.rsl.ru/

2. HarmmonanpHas a5ekTpoHHas 6ubimoreka https://rusneb.ru/

3. Hayunas snextponnas 6udnnorexka eLIBRARY.RU (HOb) http://www.elibrary.ru/

4. TlonHoTekcTOBas KOJUIEKLMs XypHajoB Ha tuiar¢popme PLIHU (DnexTpoHHBIE Bepcuu
Hay4HbIX )XypHaoB PAH) https://journals.rcsi.science/
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5. Tlpesuaentckas 6ubmmoreka um. b.H. Enprinna https://www.prlib.ru/

6. YHUBEpCUTETCKAS nH(popMaImoHHas cucremMa POCCHA (YHUC Poccus)
http://uisrussia.msu.ru

7. XKypnans! uzngarenscrsa Wiley https://onlinelibrary.wiley.com/

8. [TomaoTexkcroBas koiuiekimga kHUrT eBook Collections m3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. llomHorekcroBas koyutekuus KHUr EBSCO eBook (rmyOuna apxuBa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza nanubix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. BJ1 Academic Reference
https://ar.oversea.cnki.net/

13. ITomHOTEKCTOBBIE apXWBbl BEIyIIMX 3allafHbIX Hay4yHBIX >KypHaJIoB Ha Poccuiickoi
maTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru

Hngpopmayuonnwie cnpasounsvle cucmemot

1. Koncynberant [Imtoc - cipaBodHast mpaBoBasi CUCTeMa (JIOCTYT 1O JIOKAIbHOW CETH C
KOMIIBIOTEPOB OMOINOTEKH )

Pecypcuot c60000n020 0ocmyna

1. KuGepJlennnka http://cyberleninka.ru/;

2. AmepukaHcKkast maTeHTHas 0a3za JaHHbIX _http://www.uspto.gov/patft/

3. Jlektropuym TB - Bugeoneknuu Beaymux JiektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — MOTHOTEKCTOBAasE KOJUICKLUS 3JIEKTPOHHBIX KYPHAIOB H3/1aTENLCTBA
Elsevier https://www.sciencedirect.com/

5. MuHucrepcTBo HAyKH " BBICHIETO oOpa3oBaHUs Poccuiickoi denepauuu
https://www.minobrnauki.gov.ru/;

6. denepanpHbiii mopTan "Poccuiickoe obpazoBanue"” http:// www.edu.ru/;

7. Ilpoext I'ocygapcTBeHHOro MHCTUTYTA pycckoro sizbika umeHu A.C. Ilymxkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CipaBouHO-mH(MOpMaITMOHHBIN TTopTan "Pycckuii s3Ik http://gramota.ru/;

9. CnoBapwu u sHIMKIONENHU http://dic.academic.ru/;

10. O6pa3oBatenpHbIi opTan "Yuebda" http:// www.ucheba.com/.

Coocmeennuvle InekmponHsle 00pazoeamebHvle u unpopmayuonnvie pecypcol Kyol'Y

1. DnextpoHHBI Katajgor Hayunoit 6ubnuorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DAEKTpOHHAs oubmmoTeka TPYIOB YYCHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITast cpea MOAYJIbHOTO JuHaMuueckoro o0yudenust Kyol'Y https://openedu.kubsu.ru/
4. ba3a y4eOHBIX IJIaHOB, Y4eOHO-METOAMYECKUX KOMIUIEKCOB, MyONMKAaUi U KOH(pEpEHIHi
http://infoneeds.kubsu.ru/

5. DnekTpoHHbIi apxuB nokymeHToB KyOl'Y http://docspace.kubsu.ru/

6. MeToguueckue yKazaHus 1Jis1 00y4arOmUXCcs M0 0CBOEHU IO TUCUUIJIMHBI (MOYJIA)
Jlekuus:

PaboTa Ha nexknuu SBISICTCS OYEHb BAXKHBIM BHIAOM CTYIACHYECKON ACSATEIHHOCTH IS
I/I3y‘-I€HI/I}I JUCHUIIIMHBI, T.K. Ha JICKIITNNX HpOI/ICXOI[I/IT HEC TOJIBKO COO6H_I€HI/IG HOBBIX 3H21HPII>1, HO U
cucTeMaTu3alus U 0000IIeHNEe HAKOIIJIEHHBIX 3HAaHUH, (DOPMHUPOBAHKHE HA MX OCHOBE HICHHBIX
B3IJIAJIOB, YOCKACHUN, MHUPOBO33PEHUS, DPA3BUTHE IO3HABATEIBHBIX M MPOPECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpHEHTHPYET CTYIACHTOB B ydueOHOM Martepuaine. Kparkue 3amvcu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTh MaTepUal.

Hammcanne koHCIEKTa JIGKIUNA: KPaTKO, CXEMAaTHYHO, IMOCJIEI0BATEeIbHO (DUKCHPOBATH
OCHOBHBIC TIOJOXCEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOILICHMS; MOMeYaTh Ba)KHBIE MBICIH,
BBIJICNIATH KIIFOUEBBIE CJI0BA, TEpMHUHBL. KOHCTIEKT ydIiie moApa3AeiaTh Ha MyHKTHI, maparpadsl,
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coOmrofast KpacHylo cTpoky. [IpuHIMNUanbHBIE MecTa, oOIpeaeneHus, (opMyJbl CleayeT
COIIPOBOXKIATh 3aMEUAaHUSIMH: «BaKHO», «0CO00 Ba)XKHO», «XOPOIIO 3allOMHHUTB» W T.N. WJIH
MoJAYEpKUBATh KpacHoW pyukon. llemecoobpasHo pa3paboratb COOCTBEHHYIO CHMBOJIHKY,
COKpAILIlEHUS CJIOB, YTO TMO3BOJHUT CKOHIIEHTPUPOBAaTh BHHMAHHE HA BAXKHBIX CBEICHUSX.
[TpociymuBanue U 3aMUch JEKIUU MOKHO MPOU3BOAUTD MPU MOMOIIH COBPEMEHHBIX YCTPONUCTB
(mukTodoH, HOYTOYK, HeTOYK W T.1.). PaboTas Haj KOHCIIEKTOM JIEKLIUH, BCerga CieayeT
HCIIOJIb30BATh HE TOJIBKO YYEOHUK, HO U TY JIUTEPATYPy, KOTOPYIO JONOJHUTEIHEHO PEKOMEHI0BAI
JEKTOp, B TOM YHCIE IEPUOJUYECKHE M3/IaHUS COOTBETCTBYIOIIECH HampaBieHHocTH. [lo
pe3ynbTataM paboThl ¢ KOHCIIEKTOM JIEKIIUH CIeayeT 0003HAYUTh BOIIPOCHI, TEPMUHBI, MaTepHa,
KOTOPBII BBI3BIBAET TPYAHOCTH, MOMETUTh U TONBITAThCS HAMTH OTBET B PEKOMEHIYEeMOU
autepatype. Eciau camocTosATenbHO He yaaeTcs pa3oOpaThCsi B Marepuaie, HeoO0XOAMMO
chopMyIMpOBaTh BONPOC M 3a7aTh MPENOAaBaTENI0 HAa KOHCYJIbTallUM, Ha OOIICHWH B
KOHTaKTHBIE yachl. JISKIIMOHHBIN MaTepuai sSBiseTcst 6a30BbIM, C KOTOPOTO HEOOXOAMMO HAa4aTh
OCBOCHME COOTBETCTBYIOIIETO pa3ziesia Ui TeMbl. [11aH moAroTOBKY K JISKIUH:

*03HAKOMUTHCS C TEMOU JIEKIIUN

*03HAKOMHTBCS C MPEJI0KEHHBIMU BOIIPOCAMHU

*M3yUYUTh COOTBETCTBYIOIIUN MaTepual

*03HAaKOMHTHCS C JIUTEPATYPOI IO TEMe
JlaGopaTopHblie padoThI

B nporecce noaroToBku K gabopaTopHOil paboTe HEOOXOIUMO 03HAKOMHUTHCS ¢ paboueit
IpOrpaMMOM TUCIUIUIMHBI, T€MaMH M IUIaHAMU J1a0OpaTOPHBIX 3aHATUH, yAenss ocoboe
BHUMaHME LENIsIM M 33/a4aM, CTPYKTYpe W COJCpPKAHUIO JUCUUIUIMHBL, TPOBECTH aHAIU3
OCHOBHOM y4eOHOH JUTEpaTyphl, MOCIEC Yero paboTaTh ¢ PEKOMEHJIOBAHHOW JOMOTHUTEIBHON
auteparypoil. IIpu yCTHOM BBICTYIJIEHHMH IO KOHTPOJIBHBIM BOIPOCAM JIAOOPATOPHOTO 3aHATHS
HY>KHO U3JIaraTh (He YATATh) MaTEpHaIl BBICTYIUICHHsI CBOOO1HO. Heo0X01MMO KOHIIEHTPHPOBATh
CBO€ BHUMaHHE Ha TOM, YTO BBICTYIJICHHE OOpAIIEHO K ayJUTOPUH, a HE K MPET01aBaTelio, T. K.
9TO 3HAYMMBIH acCMeKT MPO(PECCHOHANBHBIX KOMIeTeHIMH. [lo OKOoHUaHMM J1abOpPaTOPHOTO
3aHATHUS CIIEYET MOBTOPUTH BBIBOJIbI, CKOHCTPYHUPOBAHHBIE B X0 YCTHOTO OMpOca, MPOCIIEANB
JIOTUKY MX IMOCTPOCHHUS, OTMETUB IOJIOKEHHUS, JeKallhe B UX OCHOBE. [ 3TOro B TeueHue
OTIpoca JIPYTHX y4aluxcs ClIeAyeT JesaTh MoMeTKH. boree Toro, B ciiyyae HETOYHOCTEH U (UITH)
HEMOHMMAaHHUs Kakoro-mmbo Bompoca NPOHACHHOrO MaTepuaia cleyeT oOpaTHThCs K
IPENoAaBaTeNI0 s TOIY4YeHUsT HEoOXOIUMOW KOHCYNbTAIlMM U Pa3bACHEHHS BO3HUKIICH
cutyaruu. Cxema moJAr0TOBKH K JJA0OpaTOPHBIM paboTam:

O3HAKOMHUTBCS C TEMOM, WENbl0 W 3agadyamMHu pabOThI, PacCMOTPETh IPEI0KEHHBIC
BONPOCHI; M3yYUTh JICKIMOHHBI MaTepuaji, OCHOBHYIO U JOIOJIHUTENbHYIO JIUTEPATYPY;
03HAKOMUTHCS C 3aJJaHUSMHU U XOJIOM MX BBITIOJHEHUS; 03HAKOMUTBCS ¢ 000py10BaHUEM 3aHSTHUS;
BBIMIOJHUTH 3aJlaHUsl B COOTBETCTBUU C XOJOM PaOOThl; MUCHbMEHHO O()OPMUTH BBIMOIHEHHYIO
paboTy; MOJABECTH UTOT U CHENATh CTPYKTYPUPOBAHHBIE BHIBOJIBI
CamocrosiTesbHasi padoTa

CamocrodrenbHas paboTa CTYyICHTOB JUCLHUIUIMHE OCYIIECTBIIACTCS C LENbI0 YIiyOneHus,
paclIMpeHusl, CHUCTEMaTH3allMd M 3aKpeIJICHUS TIOJYYeHHBIX TEOPETHYECKUX 3HaHUM,
(dbopMHpOBaHUST YMEHUH HCIIOJIB30BaTh JTOKYMEHTALMIO U CHEIMAIBbHYIO JIUTEPATYPY, PA3BUTHUS
MO3HABATENIbHBIX CIIOCOOHOCTEH M aKTMBHOCTH, a Takke (OPMUPOBAHHSA CaMOCTOSTEIHHOIO
MBIIIICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeau3alii,
pa3BUTHUS HCCIEAOBAaTENbCKUX YMeHuH. Ilepen BBIMOTHEHHMEM CaMOCTOSITENBHOM pabOThI
HE00XOIMMO YETKO MOHUMATh IIeNIM M 33Ja4u pabOThl, CPOKH BBIMOJIHEHUS, OPUEHTUPOBOUHBIH
00BbeM, OCHOBHBIE TPeOOBaHUSI K pe3ybTaTaM paboThl, KpUTEPUH OLIEHKU. Bo BpeMst BbIIOTHEHUS
CaMOCTOSITENIbHOW paboThl MIpernojaBaTelb MOXET TMPOBOAMTH KOHCYJIbTauuu. KOHTpomb
pPe3yNbTaTOB CaMOCTOSITENILHONM pabOThl CTYAEHTOB MOXKET OCYIIECTBISTHCS B NMHCbMEHHOM,
YCTHOM WM CMeEHmaHHOM (opme, ¢ TpeACTaBICHHEM MPOAYKTa TBOPUECKOH IesITeIbHOCTH
cTyneHTa. B kauecTBe opM M METOJ0B KOHTPOJISI CAMOCTOSITEIbHON pabOThI CTYy/I€HTOB MOTYT
OBITh UCTIOJIb30BAHBI CEMUHAPCKUE 3aHATHSA, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI,



KOHTpPOJIbHbIE paboThl U Ap. KpuTepusMu OLEHKH pe3yJlbTaTOB CAMOCTOATEIbHOW pabOThI
CTYJCHTa SIBJSIIOTCS: YPOBEHb OCBOCHHSI CTYACHTOM Y4eOHOro MaTepHuaia; yMEHHUs CTYyJCHTa
UCIIOJI30BAaTh TEOPETUYECKHWE 3HAHWA INPU  BBINOJHEHUM HWHAVUBUIAYAIBHBIX 3a/laHUM;
000OCHOBAaHHOCTb U YETKOCTh M3JIOKEHHsS OTBeTa; O0(OpMIIEHHE MaTepuana B COOTBETCTBUU C
TpeOOBAHUSIMU.
[Iiman moaAroToBKM:

® U3y4YUTb COOTBETCTBYIOIIMM JIEKIIMOHHBIN MaTepHall

® U3y4YUTh OCHOBHYIO JIUTEPATYpPY 110 TEME

®  U3YyYUTh JOIMOJHUTEIBHYIO JUTEPATYPy MO TEME

e 0(GOpMUTH BBHIMOJIHEHHYI0 pPa0OTy MNHCHbMEHHO WM B BHUJAE MpE3EHTAUU B

3aBUCHMOCTH OT 3aJaHUs

® cJeNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.
IHoaroroBka k 3a4ety

3ayer — 3TO MPOBEPOYHOE HCIBITAHWE MO Y4eOHOMY IpEeAMETY, CBOEOOpa3HBIN
UTOTOBBIA pyOeX M3ydeHHUs AUCLMILIUHBI, TO3BOJISIOUINI JTyUIlle ONpeeNUuTh YPOBEHb 3HAHMIA,
NOJY4YeHHbIH oOyuarommMmucs. s ycnemHoW crayM 3adera CTYAEHTHI JIOJDKHBI TTOMHHTD
clenymrlee:
— K OCHOBHBIM TOHSTHSIM M KaTerOpUsM HYXXHO 3HATh ONpEACNICHHs, KOTOpPbIE HEOOXOAUMO
MOHUMATh U YMETh MOSICHATH, — IMPU MOATOTOBKE K 3aueTy TpeOyeTcs MOMUMO JIEKIHOHHOIO
Marepuaia, MpPOYUTATh eIlle HECKOJbKO YYEOHHUKOB M0 JMCUUIUIMHE, JOTOJIHUTEIbHBIC
VCTOYHMKH, NPEMIOKEHHBIE JUIsl U3YYEHHS B CIHCKE JINTEPATypbl; — CEMUHAPCKHUE 3aHATUSA
CHOCOOCTBYIOT TOJYYEHHIO OoJiee BBICOKOTO YPOBHS 3HAaHUM W, KaK CIEACTBUE, MOIy4YCHHE
3a4era;
— TOTOBHUTHCS K 3aUeTy HYKHO HAYMHATh C MIEPBOW JIGKIIMM U CEMHUHapa, a HE BBIOMPATh TaK
Ha3bIBAEMBI «IUTYPMOBOM METOJ», MPU KOTOPOM MaTepHUall 3aKPEIUIIeTCsl B MaMATH 3a
HECKOJIBKO IIOCJIEIHHUX 4YacoB U AHEH mepex 3aderoM. [Ipu oneHuBaHWM 3HAHUN CTYIEHTOB
IIPENO0/1aBaTellb PyKOBOACTBYETCS, IPEXKAE BCETO, CIEAYIOIUMH KPUTEPUIMH:
— MpPaBUIBHOCTh OTBETOB Ha BOIPOCHI; — IOJIHOTA U JIAKOHUYHOCTh OTBETA; — CIIOCOOHOCTH
MPaBWIbHO KBaMU(UIUPOBaTh (AKThl M OOCTOATENbCTBA, aHAIM3UPOBATH CTATHUCTUYECKHE
JTaHHbIE; — OPUCHTHPOBAHUE B JINTEPATYPE; — 3HAHUE OCHOBHBIX MTPOOJIEM yueOHOI TUCIUIUIMHEL,
— NOHMMAaHHE 3HAYUMOCTH y4eOHOM TUCHUIUIMHBI B CUCTEME; — JIOTHKA U apTYMEHTHPOBAHHOCTD
U3JI0KEHUs; — KyJbTypa oTBeTa. TakuM oOpa3oM, NMpU MPOBEIEHHH 3auyeTa IPernoaaBaTellb
yJAenseT BHUMaHUe He TOJIBKO COJEPKaHUIO OTBETa, HO U (hOpME €ro U3JI0KEHHUS.
[Ipu moaroroBke K 3adyeTy HEOOXOIUMO OPHUEHTHPOBATHCA HAa KOHCHEKTHI JIEKIHHA, pabouyro
IpOrpaMMy JTUCIUIUIMHBL, HOPMaTUBHYIO, YU€OHYIO U PeKOMEHyeMy1o iuteparypy. OCHOBHOE B
NOJArOTOBKE K CAaue 3adyeTa — 3TO NOBTOPEHHME BCEro MaTepuana JUCLHUIUIMHBL, 110 KOTOPOMY
HeoO0XouMo caaBaTh 3a4eT. [Ipu moaroToBke K caaye Bech 00beM pabOThI HYKHO paclpeeiiTh
pPaBHOMEpPHO IO [HSAM, OTBEJCHHBIM /I TOJATOTOBKH, KOHTPOJMPOBATH KaXIbli JCHBb
BBIMIOJTHEHNE HaMe4YeHHOHM paboThl. [loaroroBka BKItOUaeT B ceds [Ba 3Tara: caMOCTOsITeNbHas
paboTa B TeueHUe ceMecTpa; HeIoCpeACTBEHHAs OrOTOBKA B THH, MPEALIECTBYIOIINE 3a4ETy I10
TeMaM Kypca. 3adeT MPOBOAMTCSA MO BOMPOCAM, OXBATHIBAIOIIUM BECh MPOUJACHHBIN MaTepuas
JUCLIUIUIMHBL, BKIIIOYasi BOIIPOCHI, OTBEIEHHBIE /111 CAMOCTOSATENBHOIO U3yueHus. /s ycnemnoi
clauu yKa3zaHHbIe B paboueil mporpamme GpopMupyeMble KOMIIETEHIIMN B Pe3yJIbTaTe OCBOEHUS
JUCITUTUIMHBI JOJHKHBI OBITH TIPOJAEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HEOOX0IMMO HAYMHATH
C TIEPBOM JIEKIIUU U IIEPBOrO CEMHUHAPA.
IoaroroBka nmpe3eHTanmii:

® 3HAKOMMTbHCS C TEMOH, LIENIBIO U 3a/la4aMHU

® COCTaBMTH IIJIaH NIPE3EHTALIMH COTJIACHO OCBOEHHOMY TEOPETHUUECKOMY MaTepUaiy

® IIPOMU3BECTH IIOUCK B JIEKIMOHHOM MaTepuajie, OCHOBHOW M JIOMOJIHMUTEIbHOU

auTepaTtype GakTHYeCKOro Marepuasia o Teme
® [IPOM3BECTHU MMOUCK WIUTIOCTPATUBHOIO MaTepuasia B CETHU "MHTEpHET"
® COCTaBUTb IPE3EHTALUIO IIPU ITOMOILIM criennann3upoBanHoro 110



® COCTaBUTH IOKJIAJ 10 MILIFOCTPATUBHOMY MaTepHually IIpe3eHTalliu

® OTPENETUPOBATH MMPE3CHTAIUIO TIEpe]T cade

B ocBoeHUu AUCHUIINIMHBI MHBAJILJAMH U JIMIIAMU C OIPaHUYCHHBIMU BO3MOXKHOCTSAMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBHUIyalbHas ydeOHas pabora (KOHCYIbTAIlUH) —
JOMOJIHUTCIIBHOC PAa3bsICHCHUC y‘IeGHOI‘O MaTtcpuajia.
WupuBuayanbHbIE KOHCYJIBTAIMM IO TPEIMETY SBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_II/IM HHAUBUAYAJIN3allun O6y‘I€HI/I}I " YCTAHOBJICHHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXIy TMperojaBaTelieM W OOydYarolUMCS HWHBAJIUAOM WM JIMIIOM C OTPaHHMYCHHBIMH

BO3MOXHOCTSMHU 3I0POBbA.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1mo JuCuunianae (MoayJi)
HO BCEM BHIaAM y‘IGGHOfI ACATCIIBHOCTH B paMKax AUCIHUITIINHBI I/ICHOJII:3YIOTC$I
ayIUTOPUH, KAaOMHETHI U JabOpaTOpHU, OCHAIICHHBIC HEOOXOJAMMBIM CICIIHATM3UPOBAHHBIM U

71a00paTOPHBIM 000PYIOBAaHUEM.

HaumenoBanue CIICIIUAJIbHBIX HOMCHIGHI/Iﬁ

OCHaIIIeHHOCTL CIiCuaJIbHbIX

HepequL JIMIICH3UOHHOI'O

414

nabopatopHeIx pabot. JlaGoparopust 412,

TexHUYECKHE CPeCTBa OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIIBIOTEP
Oo6opynoBanue: nabopaTopHOe
MHKPOOHOJIOrHYECKOe 000pyI0BaHHE

MOMEIICHU MPOTPaAMMHOTO
obecrieueHus
Y4eOHble ayaWTOpUHM UL TIpoBencHUs | Mebenn: yueOHass MeOeb Microsoft Windows
3aHITHHA JEKITMOHHOTO THITA TexHUYECKHE CpeCTBA OOYUCHHUS: Microsoft Office
JKpaH, IPOCKTOP, KOMIIbIOTED
Y4eOHble ayaWTOpUM JUIA  TIpoBencHUs | Mebenb: yueOHass MeOeb Microsoft Windows

Microsoft Office

Vuebubie ayauTopun [Jisl  IIPOBCACHUS,

Mebernb: yaeOHas MeOeib

Microsoft Windows

IPYIIIOBBIX u MHIUBUIYAJIBHBIX | TeXHHYEeCKHe cpecTBa 00yUCeHHUS: Microsoft Office
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJSI U | 3KpaH, IPOEKTOpP, KOMIBIOTED
NPOMEKYTOYHOM aTTEeCTAILIMU

JUIs  caMOCTOATEIbHOW  paboThl  OOydYaIONUXCS  MPEAYCMOTPEHBI  TTOMEIICHHS,

YKOMITJICKTOBAaHHBIE CIIEIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» M o0OecrieueHHeM JI0CTyNa B JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

Hayunoit OnbmmoTekn)

JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIBHYIO
cpeny 00OpazoBaTesbHOM OpraHU3aIHH, BeO-KaMephl,
KOMMYHHUKAIIMOHHOE 000pyA0BaHMEe, 00CCIICUNBAIOIICe JOCTYI K
ceTn WHTepHET (NPOBOJHOE COEIMHEHHWE M OeCHpOBOIHOE
coequHeHue 1o texHosorun Wi-Fi)

HaumenoBanue OCHAaIICHHOCTh IOMEIIEHUH I CAMOCTOSTEIFHON paObOThI Ilepeuenn
MTOMEIICHUH JIst 00yJarommxcs JIUIICH3UOHHOTO
CaMOCTOSTEIILHOM MPOTPaAaMMHOTO
paboThl 00YIAFOIIHXCSI obecrieueHust
ITomerienne st | Mebenb: yaeOHas MeOeIb Microsoft Windows
CaMOCTOSTEIbHON KoMIiekT cienmanu3npoBaHHON MeOein: KOMITbIOTepHBIEe cToNbI | Microsoft Office
paboter oOyuaromuxcs | ObopynoBaHne: KOMIBIOTEpPHAs TEXHHKA C MOIKITIOYCHHEM K
(urTanbHBIN 3an | mHDOPMAIIMOHHO-KOMMYHHUKAIIMOHHOW —ceTH  «VHTepHeT» W

IMomemenue
CaMOCTOSITEIbHON
paboTsl oOyuaronmxcs
(aym.437a)

IS

Meobenb: yuebHas MeOeb

O6opynoBaHue: KOMIBIOTCpHAs TEXHHWKA C MOJIKIFOYCHUEM K
HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHON cetn  «UHTepHET» WU
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-00pa30BaTEIBHYIO
cpeay o00pa3oBaTeNbHONM OpraHU3alud, KOMMYHHKAIIMOHHOE
obopynoBaHne, obOecmeduBaromiee JJOCTyl K CETH HWHTEPHET
(mpoBomHOE coenWHEHNE W OECHPOBOAHOE COEOMHEHHE II0
texHoJioruu Wi-Fi), MyIbTHMeTMAHBINA TeNeIKpaH

Microsoft Windows
Microsoft Office
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