degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Muxkpobuosnorus
10 HANPABJIEHUIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u dbuonHpopmaTka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - uddhepeHunpoBaHHbIi 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
Bcero gacos: 135, Bcero 3au. en.: 3
[Iporpammy cocTaBuiu:

A.C. dyx
0O.10. benorypopa-OBunHHuKOBa, phd (kaHx. Onom. HayK)

[Iporpamma obcyxieHa Ha 3aceflaHuy IIeHTpa 00pa30BaTeNbHBIX MporpaMM DU3TEX-IITKOJIbI OHOTOTHYECKON 1
MeauiHckoi ¢usnku 04.06.2020



AHHOTANMA

Lenpio TaHHON AWCUUILIMHBL SIBISIETCS OCBOCHUE MPUHIMIIOB paOOTHl MPOKAPUOTHUYECKUX KIIETOK B paMKax
JeTHel Oumonornyeckod mpakTukH. CTyAeHT MOCie OCBOEHHs Kypca OyldeT NMOHMMAarh HMPUHIMIBI paboThI
MPOKAPUOTHYECKUX KJIETOK, OCHOBHBIE METO/bI Pa0OThI C IEPBUYHBIMU KJIETOYHBIMH KyJIbTypaMu. OCHOBHBIE
TEMbI, KOTOpble OyIyT oOcCBelleHbl B paMkax Kypca: CTpoeHue mnpokapuoTruueckoil kimerku, CrpoeHue
Hykieonsa, Bexirouenus, XKXrytuku u nunu, CucremMsl cekpeunu Oenka, Pubocoms - ctpoenne u QpyHKIHH.

1. leau u 3apauu
Meap AUCUMNIMHBI

OcBoeHME TPUHIMIIOB pPabOTHl MPOKAPHOTHYECKHX KIETOK B paMKaxX JIETHEH OuoJorndeckon
MPaKTHKH.

3agauu AUCHMIIHHBI
[Toydenue 3HaHMH O MPUHIUIIAX PAOOTHI MPOKAPUOTHUECKUX KIIETKaX.
OcBoeHME METO/IOB MPSIMOTO ¥ KOCBEHHOTO HAaOJIIOICHNS Ha PUMEpE BBITAHHOTO OOBEKTA.
[Toydenue HaBBIKOB paOOTHI BBIJAHHBIM OOBEKTOM B IPUPOJIE U B IKCIICPUMEHTE.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaaqy, BBIAEISA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIICHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYXKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IPOrpaMMHBIE CPEACTBA [IPU PEIICHUHN 331a4  |MaTeMaTHYeCKHe METOAbl M NPHUKIATHOE IPOrpaMMHOE
npodeccuoHaIbHON IesTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  pEHIeHWs  HAay4yHbIX  33aja4 B
TpeboBanusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaLHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:

[TpunaIMIBEI PaOOTH TPOKAPHOTUIECKUX KIIETOK.

OcHOBHBIE METOIBI PAOOTHI C IEPBUYHBIMH KIIETOYHBIMH KYJIBTYpPaMH.
YMETh:



OcymiecTBasTh MPOOOOTOOP.
OcyecTBIATh BBIACICHUE IEPBUYHBIX KICTOYHBIX KYIIBTYP.
[TpoBoauT mpocTeilMe MaHWIYJISIMUA M peliaTh NEPBHYHBIC 3a/a4M, CBA3AaHHBIC C INEPBHYHBIMU
KJICTOYHBIMU KYJIBTYPaMHU.
BIIAJICTh!
MeToauKkamMu BbIACICHHS TIEPBUYHBIX KYJIBTYD IPOKAPHOTHYECKUX KIIETOK.
Meroankamu paboThI ¢ KyIbTypaMH MPOKAPHOTHIECKHUX KIICTOK.
MeToaukamMu penapoBKU KJICTOYHBIX KYJIBTYP MPOKaPUOTHYECKUX KICTOK.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 CrpoeHue MpoKaproOTHIECKOM KIETKH 5 5 12
2 Crpoenue HyKjIeonaa 5 5 13
3 Bexntouenus 5 5 12
4 Krytuku u nuinu 5 5 12
5 CucreMbl cekpelum Oenka 5 5 13
6 PuGocomsl - cTpoenne U QyHKIUH 5 5 13
Nroro yacos 30 30 75
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. CtpoeHne MpoKapUOTHUECKOH KIETKU

O0630p ¢opm, xapakTepHBIX IJsl MPOKAPUOTHUECKHUX KieToe. MexaHu3Mbl AeTepMUHAIMHA (POPMBI
IIPOKapUOTHYECKOH KieTKu. CTpOeHHE U CUHTE3 NENTUIOIMKAaHA. POCT MeNTHAONINKaHOBOIO €105 B
JUIMHY Y TOJILIUHY ?

2. CtpoeHue HyKJIeonaa

Bbakrepuansabie xpomocomsl. JJHK-cBs3piBatomie Genku.
3. BBkiroueHus

Bugaet u popmel. Ctpoenune u QyHKIHH.

4. )KryTuku v nunu

Crpykrypa. @ynkuuu. O6pazoBaHue.

5. Cuctemsbl cekpenuu Oenka




[lepenaua u3 nUTOMIA3Mbl K HapyKHeW MeMOpaHe OelKOB, JIMIOIOIMCAXAPUAOB, JUIOIPOTEHHOB.
BrIBOn m1asMuA U3 HUTOIUIA3MBI B HAPY>KHIOKO CPELY.

6. Pubocomsl - ctpoenue u QpyHKIUH

CocraB pubocombl. Mexanusm Tpancisiuuu. Mcropus uccienqoBanuii pudocoMel.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsl, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

[Ipenocrapnsercs Ha 6a30Boi kKadenpe

I'yces M. B., Muneesa JI. A. Mukpob6uosnorusi. M., 2003.

Eropos I1. C. OcHoBbl yuenus 00 aHTuOHoTHKaX. M., 2004.

Ewmues B. T., Mumyctun E. I1. Mukpobuonorus. M., 2005.

3aBapaun I. A., Konmorunosa I1. I1. Beenenue B mpupomoBeaueckyo Mukpoouosoruwo. M., 2001.
Menunuackas mukpoouonorus / Ilox pen. B. U. ITokposckoro, O. K. ITozaeesa. M., 1998.
[powmsimnennast Mukpoouonorus / Ilox pen. H. C. Eroposa. M., 1989.

Sk

JomnonHurensHas aureparypa
[IpenocraBnsercs Ha 0a30Boit Kadenpe
1. JImutpuesa B. A., [Imutpues B. B. Pyccko—anmmiickuii cioBapb TEPMHHOB 110 MHKPOOHOJIOTHH.
M., 1991.
2. KpacunbpaukoB A. I1., Pomanosckas T. P. MUkpoOHOIIOrHYeCcKHii Cl10Bapb—CIPaBOYHHK. MUHCK,
1999.
3. Peiimepc I1. ®. [TonynsapHbIii Ononoruueckuii cioBapsb. M., 1991.

Creitauep P., Dnensbepr 3., Muarpem x. Mup mukpo6os. M., 1979.

®pobuniep M. OcHoBbI MUKpoOHOIOTHH. M., 1965.

Inerens I'. O6mias mukpoduomorus. M., 1987.

Inerens I'. Uctopust Mukpobuonoruu. M., 2002.

Nk

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive miis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKEH 3HAThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:



— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraeMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAyeT OOpamiarhCsi 3a KOHCYIBTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 4
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT
PazpaGoTunkm:

A.C. dyx
0.10. benoryposa-OBunHHukoBa, phd (kanza. Onos. Hayk)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMAIMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOIbl U IPUKIAJHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  pElmIeHWs  Hay4yHbIX  33aJa4 B
TpeboBaHusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00NIacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus qUCIUILUIMHE « MUKPOOUOIOTHS» 00YYarOIIHIACS TOJIKEH:

3HATh:
[TpuHIHITBL paObOTHI TPOKAPHOTHIECKHUX KIICTOK.
OcHOBHBIE METO/IbI PAOOTHI C IEPBUYHBIMH KJICTOUYHBIMHU KYJIBTYpaMu.
yMeThb:
OcymiecTBasTh MPOOOOTOOP.
OcyecTBIATh BBIICICHUE IEPBUYHBIX KICTOYHBIX KYIIBTYP.
[TpoBoauT mpocTeilMe MaHWIYJISIMUA M peliaTh NEPBHYHBIC 3a/a4M, CBA3aHHBIC C IMEPBHYHBIMU
KJICTOYHBIMU KYJIBTYPaMHU.
BJIA/IETh:
MeToauKkamMu BbIACICHHS TIEPBUYHBIX KYJIBTYD IPOKAPHOTHYECKUX KIIETOK.
Meroankamu paboThI ¢ KyJIbTypaMH MPOKAPHOTHIECKHUX KIICTOK.
MeToaukamMu penapoBKU KJIETOYHBIX KYJIBTYP MPOKaPUOTHYECKUX KIICTOK.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Bo BpeMs TeKyIero KOHTPOJIst CTYJCHT IOJDKEH YMETh OTBETUTH Ha CIIEIYIOLINE BOIPOCHI:
1. Oxapakrepusyiite pon Azotobacter

2. Ilo BHemHeMy BHIYy Y3HaThb IPOAEMOHCTPHPOBAHHOIO mpeacTaButens (uopsl. OOBSICHUTH
pasnuuusi ¢ GIU3KOPOACTBEHHBIMU BUIAMHU.

3. Okckypeusi mo octpoBy. OmnmcaTh BCTpEUEHHBIH 3KOTON (JIMTOpajib, MapLIEBBIA JyI, JyXao,
MEPOMHUKTHYECKOE 03€pO).

4. 1Mk cepbl U ero peann3aiys B 3a1aHHOM KOTOIIe




Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEeUMYIIECTBO Ha Tu(depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

KonTposnbHble BONpOoCckl (HOPMHUPYIOTCS HCXOIS M3 COIEPXKAHUS TOJIEBBIX SKCKYPCHH JUIS KaxIOu
KOHKpETHOH y4eOHOH rpynmsl HHIuBMAyasibHo. OHu Jnenarcs Ha Tpu Onoka. K arrecramum
JIOITyCKAlOTCs CTylEeHbl, IoceruBlie He MeHee 70% 3aHATHUN, BBINOJHUBIINME BCIO KaMEpaJbHYIO
4acTh.

1. briokx BOpOCOB MO CUCTEMATUKE IKOTOIIOB

2. bnok BonpocoB 1o Mop¢onoruu 00bEKTOB

3. bi1ok BOpoCoOB 1O METO/IaM MCCIIE0BaHUS PEACTaBUTENC MUKPOOMOTHI B IPUPOJIE.

4. bnok BonpocoB 10 OMOreOXUMHUECKUM LIUKJIaM 3JIEMEHTOB.

[IpumepbI KOHTPOIBHBIX 3aTAHHIA:

1. Oxapaxkrepusyiite pox Azotobacter

2. Ilo BHemHeMy BuWAy Y3HaTh MPOACMOHCTPUPOBAHHOTO TpencraButes ¢uopbl. OOBSICHUTH
pasnuuus ¢ GIU3KOPOACTBEHHBIMU BUIAMHU.

3. Oxkckypeus mo ocTpoBy. Ommcarh BCTPEYEHHBIN JKOTOIN (JIUTOpalb, MapIIeBBINA JyI, Jyxkao,
MEPOMUKTHYECKOE 03€PO).

4. HI/IKJ'I CCPhI U CIo pCain3alus B 3aJTaHHOM 3KOTOIIC

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTY[ACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHo (9 0OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6amIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomuio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHWS HA MpPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
IrPaMOTHO M IO CYLIECTBY H3JaraeT ero, ymMeeT NPUMEHSTh HOIYy4YCHHBIC 3HAHMS Ha IMPAaKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka ylIOBIETBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBenennu yctHoro auddepeHupoBaHHOro 3aueTa o0yyaromemMycs npenocrasisercs 60 MUHYT
Ha noaroroBky. Ompoc oOywaromerocsi mo Owiery Ha yCTHOM Au(@epeHuHpOBaHHOM 3avyeTe He
JIOJKEH MPEBBIIIATH OJIHOTO aCTPOHOMMUYECKOI0 Yaca.



