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1. HammeHnoBaHue JUCHUININHBI

DKOJI0TUsl MUKPOOPTraHU3MOB

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuriauHa BXOAWT B BapHaTUBHYIO 4acTh bioka « M.1 » o6pa3oBarenbHOM MPOrpaMMBbI 110 HAMpaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.04.06 Dxosnorus u npupo10n0Jib30BaHUE

HAIMpPAaBIEHHOCTb DKOJIOTUS TIOYB B IPUPOIHO-TEXHOTCHHBIX JaHAImadTax



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI JKOJIOTHs MUKPOOPraHU3MOB Y 00y4aroIerocs J0HKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.04.06 Dxonorust ¥ TPUPOIOIIOIL30BaHKE (HAIIPABICHHOCTH : JKOJIOTHS ITOYB B IPUPOTHO-TEXHOTCHHBIX
nauamadTax)

ITK.2 crmocoOHOCTh TBOPYECKH UCIIOJIB30BATh B HAYYHOU U MTPOU3BOACTBEHHO-TEXHOJIOTHIECKOM
NeSATeILHOCTH 3HAHUS (DyHIaMEHTAIbHBIX U MIPUKIAAHBIX Pa3ACiIOB CIICIUATBHBIX TUCIUTIINH TPOTPAMMBI
MarucTpaTypsl



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 05.04.06 DOxonorust U MPUPOIONOIL30BaHUE (HAIIPABICHHOCTD:
DKOoJIOrus TOYB B MPUPOTHO-TEXHOT'€HHBIX JIaHAIIA(TAX)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 4
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 36
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 12
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 24
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 0
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BIKY
CamocrosiTesibHas padora 72
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA 3amuiiaeMoe KOHTpoJbHOE MeporpusiTe (1)
Htorosoe koHTposnbHOE Meponpustue (1)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auer (4 TpumecTp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IKOJIOTHSI MUKPOOPTraHM3MOB

IIpeamet u 3a7a4M IKOJTOTMH MUKPOOPTaHM3MOB
OCHOBHBIC HAINPABIICHUS PA3BUTHS IKOJIOTHIECKONH MUKPOOHUOIOTHH. DKOJIOTHUECKUE KATETOPHH.
CpenooOpa3yrorire 1 3KoJoTuIecKie PaKkTopbl, X 0COOCHHOCTH U KIIaCCU(UKAIIHUS.

OcCHOBHbIE OHATHS U KATETOPUH IKOJIOTHH MUKPOOPraHNU3MOB
OCHOBHBIE TTIOHATHS U KaTCropmuu 3K0JO0TMU MUKPOOPTaHU3MOB: MI/IKpO6Ha$I MOomyJiaius, S5KOJOIrnuCCKasa HUlIa
MHUKPOOPTaHU3MOB, MUKPOOHOE COO0IIEeCTBO, OMOTOM | JIp.

Jkojsiornyeckne GakTopbl
OcHoBHbIe a0UOTHYECKHEe, OMOTHYECKHE, aHTpororeHHbIe hakTopsl. [Ipenens: neficTBus hakTopos,
KIaccuuUKalus OpraHu3MOB MO0 OTHOIICHHIO K Pa3IMYHBIM (haKTOpam, 0COOEHHOCTH (U3HOIOTHH U
MOP(OJIOTHH MUKPOOPTAaHU3MOB, TIPUCTIOCOOJIEHHBIX K KU3HU B 9KCTPEMAaJIbHBIX MECTaX OOMTaHUS.

AOuoTuyeckne paxkTopsl
Temnepatypa. TeMrepaTypHbIi peKUM IKOJOTHUECKUX cucTeM. MHcomsauus v n3nydenue. [lapHUKOBbIi
sddekt. ['pynnbl MUKPOOPTaHU3MOB, PA3TUYAIOIINXCS IO ONTUMAIBHBIM TEMIIEPATypaM poCTa: MCUXPOPUIIHI,
Me30(uiIbl U TepMOoGuIIbL. JKU3HP MUKPOOPTaHU3MOB IIPH HU3KHUX U BBICOKHX TeMIlepaTtypax. MexaHu3Msl
TEPMOYCTOMYUBOCTH MUKPOOPTaHU3MOB.
BuirasxxHocTs. Jl0%Ab U CHET, pOca U TyMaH KaK HCTOYHUKHY ITOYBEHHOH BJaru. AKTUBHOCTB BOJBL.
OcMmoTHYeCKUi 1 MAaTPUUHBIN BOJIHBIN CTpecc, UX 0OCOOEHHOCTH ACHCTBHS HA MUKPOOHYIO KIETKY U
MEXAaHU3MBbI TOJIEPAHTHOCTH. OCMOTOJIEPAHTHOCTD U COJIETOJIEPAHTHOCTb.
pH cpensl. Bmusaue pH cpenbl Ha MEKpOOHYIO KIIETKY M OMOT€HHBIE JIeMEHTHI cpenbl. HeltrpodunbHbie,
anuaoQuIbHbIE U AKATOPUIbHBIE MUKPOOPraHU3Mbl. KHCIIOTHOCTh IPUPOJHBIX cpell oOuTaHus. MexaHU3MbI
pH — romeocrasa kierku u perynauuu pH cpensl. Cer. ConHeuHas paguaiiys Kak (GpakTop, onpeaesromui
KM3Hb Ha Haiell nmiuanere. ['enno6uonorus — Hayka o BAMSHUM COJTHEYHON aKTUBHOCTH Ha OMOJIOTHYECKUE
cucTteMbl 3eMid. BupnMelii cBeT U ynbTpaduoIeTOBBIC YUl KaK SKOJIOTHYEeCKUl (akTop. BrusHue 3THX JTydeit
Ha MUKpoopraHu3Msl. Jlyuu BUIuMOil 061acTH CHIEKTPa U IKOJIOTUS (POTOCUHTE3UPYIOIIUX MUKPOOPTaHU3MOB.
Ponb poTOCHHTETHKOB B CO3AaHUM NMEPBUYHOIO OPraHMUYECKOTO BEIIECTBA, 00ECIIEUHBAIOIIETO CYIIECTBOBAHHE
reTepoTPOPHBIX MUKPOOPTaHU3MOB.

Osro - 1 KONMOTPO(PHBIE MUKPOOPTAHU3MBI
BnusiHue KOHIEHTpaIMi NUTATEIbHBIX BEIIECTB HA )KU3HENEATEIbHOCTh MUKPOOPTraHu3MoB. Oco0eHHOCTH
(GU3HONIOrUH U SKOJIOTHH OJUr0- U KOMHOTPOPHBIX MUKPOOPTraHU3MOB.

Pouib kuc10poaa B 3BOJTIONUH IPOKAPHOT
Uctopus dopmupoBanus KuciaopoaHon arMmochepsl 3emin. OTHOIIEHHE MUKPOOPTAaHU3MOB K KUCIIOPOTY.
A»spoOHBIe, aHa3POOHBIE 1 MUKPOAIPO(UIBEHBIE MUKPOOPTaHU3MBI. BIIHMsHIE KUCIOPOAa U €ro akTUBHBIX (hopm
Ha KJICTKY. MexaHu3MBI KJI€TOYHOU 3alIUTHI OT KUCJIOPpOAA. Cucrema JAbIXaHUs KaK YHHBepcaHBHBIﬁ MEXaHU3M
3al0UTHI KJICTKU OT KHUCJIOpOJa. q)OTOOKCI/IJIaSHafl aKTUBHOCTE KaK KJICTOYHBII MEXaHU3M 3allluThI OT
KHCJIOpOJ1a U ero akTUBHBIX (opM. Poib kuciaoposia 1 pOTOOKCHIa3HON PEaKIMK B 3BOJIIOLUU
(OTOCHHTETHUYECKOTO amnmnapaTta MpoKapHoT.

IKcTpeMOPUIbHBIE MUKPOOPTaHU3MBbI
Brnusinue skcTpeManbHBIX 3HAYCHUN a0MOTHYECKUX (PAKTOPOB KU3HEIEATEIILHOCTHh MUKPOOPTaHU3MOB.
[Ipenenbuble 3HaUEeHUS NeUcTBUS (HakTOpoB. OCOOCHHOCTH METa00IM3Ma IKCTPEMOPUITHHBIX
MHUKpPOOPraHu3MoB. MecTa 06uTaHus 3KCTpeMODUIBLHBIX MUKPOOPTaHU3MOB.

buornyeckue pakTopbl



CDOpMLI B3aMMOOTHOIIICHUH MHUKPOOPraHU3MOB C APYTIUMH OpraHUu3MaMH. HapaSI/ITI/ISM, XHUIIHHUYCCTBO,
AHTAaroOHU3M U CHMOHO3. BI/I,Z[BI AHTArOHUCTHYECKUX M CUMOHMOTHYCCKUX B3aUMOOTHOIICHUM
MHUKPOOPTaHU3MOB. BianMooTtHomeHus MHUKPOOPTaHHU3MOB C paCTCHUAMUA U JKUBOTHBLIMHU.

AHTpONOreHHbie GpaKkTOpPHI
Bnusinue antponoreHHoro (hakropa Ha )KH3HEAEITeIbHOCTh MUKPOOPTaHn3MoB. Co3/laHue HOBBIX
AHTPOTIOTEeHHBIX MECT OOUTAHUSI MUKPOOPTraHW3MOB. BO3HHKHOBEHNE HOBBIX COOOIIECTB B pe3yibTare
XO34MCTBEHHOM JEATEIBHOCTH YEJIOBEKA.

KoHnTpoabHoe MeponipusiTe
KonrponsHas padora no teme "Dxonoruueckue Gaxropsl”. Onucanue 61oToma, 1eHCTBYIOMINX B HEM
9KOJIOTMYECKUX (PaKTOPOB U OCOOEHHOCTEW MUKPOOPIaHU3MOB, KOTOPBIM MOT'YT OOMTATh B JaHHOM OHOTOIIE.

Cpenoodpa3symonue GpakTopbl
Bopa, mouBa, Bo3myX Kak cpefia 0OMTaHUS MUKPOOPTaHU3MOB. POJIb MEKPOOPTaHH3MOB B IJ100aTBHBIX ITUKJIAX
3JIEMEHTOB.

JKOJIOTHSI BOJHBIX MUKPOOPTraHN3MOB
Knaccugukaius BoJ10eMOB 3aKphITOTO THIIA 110 CTENIEHH TPOGHOCTH M HATUYHIO CTPATU(UKAITUH.
XapakTepucTuKa 30H CTpaTU(UKALNUN. DNUIUMHUOH, METAIMMHUOH U TUIIOJTUMHHUOH. XapaKTepUCTUKa
HKOJIOTHYECKUX 30H BOJIOEMOB 3aKpPbITOTO THIA: a3po(duiibHas, MUKpOaspo(uiIbHas U aHa poOHas 30HA U 30HA
WIIOBBIX OTJIOKEHUH. OCOOEHHOCTH SKOJIOTUM MUKPOOPTaHU3MOB MPOTOYHBIX BOJIHBIX 3KOJIOTMYECKUX CHCTEM.
Poip Mukpoopranu3MoB B IPOJYKTUBHOCTH MOPEU U OKEAHOB.

ITouBa kak cpefa oOMTAHUSI M MPOAYKT KU3HEAEATEIbHOCTH MUKPOOPTaHN3MOB
Posb oTeuecTBEHHBIX U 3apyOEKHBIX YUEHBIX B (POPMUPOBAHUH B3IJIs11a 00 y4aCTUM MUKPOOPTaHU3MOB B
oOpa3zoBaHuM 1ouB. [loyBa kak cpesia 0OUTaHMS U IPOAYKT KU3HEAEATEIIbBHOCTH MUKPOOPTaHU3MOB.
OcoOeHHOCTH TOYBBI KaK T'€TePOr€HHON U reTepOXpOHHOI cpesibl. DaKTOPbI, ONpeAesIoIIUe CYIIeCTBOBAHNE
MHUKPOOPTraHU3MOB B IIOYBE.

Bo3ayx kak cpena o0MTaHMSI MUKPOOPTaHU3MOB
CocraB BO3/1yxa 1 XapaKTEPUCTHKA €T0 OCHOBHBIX KOMIIOHEHTOB, OMPEACIISIONINX PA3BUTHE MUKPOOPTAaHU3MOB
B BO3JYILIHOM IIpOCTpaHcTBe. bruonornueckas 30Ha u ee npeactaButenu. CocTossHue MUKPOOPTaHU3MOB B
BO3yXe: KaMWUIspHAsl, KaMWUIIPHO-s,IepHast ¥ mbuieBast paza. MexaHu3Mbl 3arpsi3HEHUST BO3YLITHOTO
MIPOCTPAHCTBA MUKPOOPTAHU3MAMHU.

PoJsib MUKPOOPraHU3MOB B I10021bHBIX HUKJIAX 3JI€eMEHTOB
Posib MUKpOOPraHn3MoB B INI00AIBHBIX IIUKJIAX 3JEMEHTOB: YIJIEPO, cepa, a30T, pocdop. buonocrynHocts
3JIEMEHTOB

KonTposbHoe MeponipusiTue
KonTponbhas pabota no teme: Cpenoodpasyromine GpakTopsl (BoAa, moYBa, BO3AyX). Pob MUKPOOPTraHU3MOB B
FJ'IO6EL]II>HBIX OUKJIIaxX 3JICMCHTOB.

B3aumopeiicTBHe MUKPOOOB ¢ IPYITMMH OPraHu3MaMu
B3anmoneiicTBrie MUKPOOOB C IPYyTMMHU OpraHU3MaMy: MUKPOOPTaHu3MBbI (OnorieHKkH, Quorum sensing);
’KMBOTHBIC M YEJIOBEK; PACTUTEIHHO-MUKPOOHBIC B3aMMOICHCTBU

B3aumoaeicTBUA ¢ JKUBOTHBIMH M Y€JI0BEKOM
B3anMopeiicTBrs MUKPOOPTaHU3MOB (KUIIIEYHOTIOJIOCHBIC, MOJUTIOCKH, HACEKOMBIE), TITYOOKOBO/THBIS



cuMOMO03bl. B3anMoieiicTBISI MUKPOOOB € TTO3BOHOYHBIMH KMBOTHBIMH (PBIOBI, IITUIIBL, KBaYHbIE
MJIEKONUTaOME). MUKpOOBI M OPraHU3M YeIOBEKa: MOHATHS TaTOTeHHOCTH, BUPYJIEHTHOCTH, HAPYLICHHUS
€CTeCTBEHHOH MUKpO]IIOpHl. 3HaUeHHEe CHMOHMO30B ISl MUKPOOPTaHUMOB 1 X03arHa. O0medrnonornyeckoe
3HAYCHHE.

MukpoOHO-pacTUTe/IbHbIE B3aUMO/1€iiCTBUS
BiaumopeicTBus MUKpoOpraHiu3MoB U pacteHuil. Kiaccudukanus no mecty oOuTanus MUKPOOPTaHU3MOB, IO
MeXaHU3My JACUCTBUS Ha pacTeHHs. A30Tdukcanus.

CumMOHO03bI MPOKAPHUOT € MPOCTEHIIUMH
[Tpumeps! cuMOM03a IPOKAPUOT U MPOCTEHIINX. 3HAYCHUE TAKMX CUMOMO30B.

B3aumoneiicTBus MeK1y MUKPOOPraHU3MaMH
BsaumopeiictBus Mmexry MukpoopranuzmMamu. CuHTpodus. BUOIIeHKU: CTpoeHHEe, KU3HEHHBINA LIUKII,
3Ha4YeHUe 7151 MEJUIMHBL, I1aHOOAaKTepHaIbHbIE MaThl. MeKKJIeTOUHbIE B3aUMOICHCTBHUS.

Bbuonienkn
buomnnenku: ctpoeHue, KU3HEHHbIN UK, 3HAYEHUE B TPOMBIIUIEHHOCTH, MEIULIMHE U T.1.,
[IMaHOOaKTepUaIbHBIE MATHI.

CurHajbHble MOJIeKYJIbI 1 Quorum sensing
CriocoObl MEXKIIETOYHBIX B3auMoaecTBU. CUrHalIbHbIE MOJIEKYJIbl. Quorum sensing - peryJsuus.

MHMKpPO03KOJI0rusi NPOAYKTOB MUTAHUS
Hcnonp30Banne MUKPOOPTaHU3MOB ISl IIPOM3BOJICTBA MHUIIEBBIX IPOIYKTOB. POb MHKpOOPraHU3MOB B TTOpYe
IPOJYKTOB MUTAHUS.
CriocoObI O11eHKH OaKTepuaibHOW 00CEMEHEHHOCTH MUIIEBBIX MTPOAYKTOB.

MuxkpoOHbie Mponecchl B 0HOTEXHOJIOTNH OKPYKAOUIel cpeabl
Hcnonb30BaHrne MUKPOOPraHU3MOB B OMOTEXHOJIOTHH OKpY karo1ei cpeabl. O0paboTka OpraHuyecKux
0TX0/0B. A3poOHast 00paboTKa KUIKUX OTXO0I0B: (PHIIBTpAIIMOHHBIC TIPY/IbI, AdTOTCHKH (YCTPOMCTBO U
IPUHIUI pabOThl, aKTUBHBIN WIT). DHAdpoOHass 00pabOTKa OPraHUYECKUX OTXOJI0B: KOMIIOCTUPOBAHHE,
METAHTEHKH (yCTPOUCTBO, MPUHLHUI PaboThl). O6paboTKa TBEPABIX OTXO/0B (CBAJIKU U IOJUTOHBI).
Bruopemenunanust 3arpsi3HEHHBIX TIOYB. VICIOIh30BaHNE MEUKPOOPArHU3MOB B OMOT€OTEXHOIOTHH METAJUIOB.

Buosoruveckasi 00padoTka OpraHu4ecKux 0TX0/10B
O6paboTka OpraHUYECKHX OTXO00B. AdpoOHast 00pabOTKa KUAKUX OTXOI0B: (GUIBTPAIIMOHHBIE TIPY/IbI,
a’TOTEHKH (YCTPONUCTBO M IPUHLIUI PabOTHI, aKTUBHBIN 1iT). DHadpOoOHas 00pabOTKa OPraHUYECKUX OTXO0B:
KOMIIOCTHPOBAaHUE, METAaHTEHKHU (YCTpOICTBO, MpUHIHI padboThl). OOpaboTKa TBEPABIX OTXOIO0B (CBAIKH U
TTOJTUTOHBI).

Buopemennanus 3arpsi3HeHHbIX MOYB
bropemenuarus 3arps3HEHHBIX ITOYB in Situ U €X Situ: MeTOoIbl, dTanbl. Mcroap30BaHUe MUKPOOPTaHH3MOB B
OnopeMeuaIum.

buoreorexnojorust MeTajIlioB
Hcnonb30BaHne MUKPOOPTaHU3MOB B JJOOBIUE METAJUIOB. TpOIlece BhIenaunBanus. [Ipsmoe u KoCBEeHHOE
JEWCTBUE MUKPOOPTaHU3MOB.

KonTpoJsbHoe Meponipusitue
KontponbHas paboTa mo TeMam: "B3auMOJAEHCTBHE MUKPOOOB C IPYTrUMHU OpraHu3MaMu" U "MUKpPOOHBIE



MPOIIECCHl B OMOTEXHOJIOTHH OKPY>KarOIIeH cpesnl”.

MeToabl 00pb0bI ¢ MUKPOOPTraHU3MAMHU
MeTop1 60pBOBI ¢ MEKPOOPTaHU3MaMU: CTEPUIIN3AIS, TTaCTepU3allis, aHTHUCENTUKA, aCENTUKA, aHTUOUOTHKH,
AHTUCCIITUKU.

MeToabl 3K0J10THM MUKPOOPTaHU3MOB
MeToapl PKOJI0OTHH MUKPOOPTAHU3MOB: TPAJAUIIMOHHbBIE U COBpeMeHHBIe. [[prnKu3HeHHbIe HAOII0IeHUS 3a
MuKpoopranuzmMamu. OcobeHHocT 0T00pa Mpod U3 Pa3IUYHBIX MPUPOTHBIX UCTOYHUKOB. XpaHEHUE U
o0paboTka mpod. MeTo sl onpeesieHns MeTaboIMuecKoil aKTHBHOCTH MUKPOOPTaHU3MOB.

MouJiekyJisipHasi 3K0JIOTHsI MUKPOOPTraHU3MOB
[Tpobnema HEKYIbTHBHPYEMBIX (hopM. MoieKyIsipHbIe METOABI SKOJIOTUH MUKPOOPTaHU3MOB. Briienenne
JIHK u3 npuponanbix o6pasuoB. Onpenenenne HyKJI€OTHIHbIX OCIe10BaTeNbHOCTEHN, cCOOpKa FEHOMOB.

HTrorosoe KOHTPOJBHOC MECPOIIPUATHC
ZIOKJ'I&I[ H IPE3CHTANMA 110 npo6neMe 0003HaYEHHOM MpernoaaBaTCIICM. Conep;xaT AKTYaJIbHOCTb HpO6J’ICMLI,
LCJIb U 3ala4, OCHOBHOC COJACPIKAHUC, 3aKIIFOYCHUC.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. I'yceB M. B.,Muneesa JI. A. Mukpoo6uosiorus: Y4ed. sl CTYJIEHTOB By30B, 00yJaronIuXcsl 10 HaIPaBJIESHUIO
510600 "buonorus" u 6uon. cner./M. B. I'yces, JI. A. MuneeBa.-M.:Axan.,2003, ISBN 5-7695-1403-5.-464.-
bubmuorp.: c. 440-441

2. Hetpycos, A. WM. Dkonorus MUKpOOPTaHU3MOB : yueOHuUK aiis 6akanaBpoB / A. M. Hetpycos ;
oTBeTCTBEHHBIN penakTop A. M. HerpycoB. — 2-e u3g. — Mocksa : M3garensctBo FOpaiit, 2019. — 267 ¢. —
(bakanaBp. Axagemudeckuii kypc). — ISBN 978-5-9916-2734-4. — Texkcr : anextponHsiii / ObBC FOpaiit
[caiiT]. https://urait.ru/bcode/426136

JlonmosiHUTEIBHAS

1. Herpycos, A. 1. MukpoOuosorus: Teopus 1 npaktuka B 2 4. Yacte 1 : yueOHuk a5 OakanaBpuara u
maructpatypsl / A. . Herpycos, . b. KoroBa. — Mocksa : U3natensctBo FOpaidt, 2019. — 315 ¢. —
(bakanaBp u maructp. Akagemuueckuii kypc). — ISBN 978-5-534-03805-7. — TekcT : anexktpoHHbli / DBC
IOpaiir [caiiT]. https://www.urait.ru/bcode/432161

2. Emues, B. T. MukpoOuosorus : yueOHUK a5 akagemuueckoro 6akanaspuara / B. T. Emues, E. H.
Mumyctun. — 8-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2019. — 428 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-06081-2. — Texkcr : anexrponnsiii / DbC KOpait [caiT].
https://www.urait.ru/bcode/431970

3. Hetpycos, A. . MukpoOuosorusi: Teopusi 1 mpaktuka B 2 4. YacTs 2 : yueOHHK a1 OakaiaBpuara u
maructpatypsl / A. 1. Hetpycos, 1. b. KoroBa. — Mocksa : UznatensctBo FOpaiit, 2019. — 332 ¢. —
(bakanaBp u maructp. Akagemuueckuii kypc). — ISBN 978-5-534-03806-4. — TekcT : anexktpoHHbIi / DBC
HOpaiit [caiiT]. https://www.urait.ru/bcode/434412



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBaTtenbHBIN MPOIECC 10 TUCHUILTHHE JKOJIO0THsi MUKPOOPTaHU3MOB TIPEINoIaraeT HCIOIb30BaHNe
CIIETYTOIIETO POTPAMMHOTO 00eCIIeUeHHs M HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
MPE3CHTAIlMOHHBIE MaTePUAIbI (CIalIbI TI0 TEMaM JIEKIIMOHHBIX M MPAKTUIECKUX 3aHITHH ),
JI0CTYM B pexxuMe on-line B DiieKTpoHHYI0 0Mbauoreunyro cucremy (3bC)
JOCTYII B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[TepeueHs HEOOXOAMMOTO JTUIIEH3MOHHOTO | (W) CBOOOIHO pacpOCTPAHIEMOr0 IPOrPaMMHOTO
obOecrneucHuUs:

1) opucHbI MaKeT MPUIOKEHHUH (TEKCTOBBINA MPOIECCOP, MPOTPaMMa ISl TOATOTOBKH JIEKTPOHHBIX
Mpe3eHTAIH);

2) mporpaMMa JeMOHCTPAIMK BUCOMATEPHATIOB (IIPOUTPHIBATEIb);

3) npuII0’KeHHUE, MO3BOJISIONICE TPOCMATPUBATh U BOCIIPOU3BOIUTHh MeauakoHTeHT PDF-(aiinos.
JIMcIMITIMHA HE TTPeyCMaTPUBAET UCIIOIb30BaHUE CIICIIUATM3UPOBAHHOTO MPOrPAMMHOI0 00eCIICUeHHUS

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOM paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
HCTIOJIb30BAThCS:

crcTeMa BHICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepkxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALUH, ayIMO0- ¥ BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJaHus U1 COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HE00XOAUMOM /ISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

Jlnist mpoBeIeHHst JIEKIIMOHHBIX 3aHATHI Heo0XoauMa yueOHast ay TMTOPHs, OCHAIIEHHAs! CIICIIHATN3UPOBAHHOM
Mebebio, IEMOHCTPAIIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MPOrPaMMHBIM 00ecTIeueHUEM, METIOBOH (¥) WJIH MapKEePHON JOCKOM.

Jl1g ipoBeieHUs MPAKTUYECKUX 3aHATHI HeoOxoIuMa yueOHas ayIuTOpHs, OCHAIIICHHAS CTICIIUATU3UPOBAHHOM
Me0elnblo, IEMOHCTPALIMOHHBIM 000pyA0BaHNEM (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MPOrpaMMHBIM OOecTieueHuEeM, MEJIOBOH (M) MIIM MapKEepPHOH JOCKOM.

Jlist camocTosTeTbHOM paboThl HeoOXxoauMBbI omenieHuss Hayunoi 6uommorexku [ITHUY . [Tomemnenus
Hayunoii 6u6mmorexku [I'HUY, obecnieunBaroT J0CTYII K TOKAIBHOW U TI100aTBHOM CETSIM.

Jljis mpoBeIeHUs] MEPONPUATUIN TEKYILIEro KOHTPOJI U IPOMEKYTOUHOM aTTeCTalluy, IPYNIOBbIX U
MHAWBUAYAIbHBIX KOHCYJIbTAllUi HEOOX0AUMA yueOHas ay AUTOPHsI, OCHAILIEHHAs CIIeIMaIN3UPOBAHHOMN
MeOesbo, IEMOHCTPAIIMOHHBIM 000py/10BaHHEM (TIPOEKTOP, SIKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
POTpaMMHBIM 0OecrieueHHEeM, MEJIOBOH (1) WIIM MapKEepHOH TOCKOH



[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaibHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnpiii maket Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
JKOJI0TUA MUKPOOPTraHU3MOB

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
IK.2 3HAaTh OCHOBHBIE DKOJIOTHYECKHE HeynosiierBopureJ

CIIOCOOHOCTH TBOPUYECKH
HCIIOJIB30BaTh B HAYYHOU
U TIPOM3BOJICTBEHHO-
TEXHOJIOTHYECKOU
JIeSITEIbBHOCTH 3HAHUS
(byHIaMEHTABHBIX U
MIPUKIJIAIHBIX Pa3/IeIoB
CHELMATIbHBIX
JUCLUIUIMH IPOrPaMMBI
MarucTparypsl

(haKTOPBI U MEXaHU3MBI
aJanTauu MUKPOOPTaHU3MOB.
Bnanets 3HaHUAMU O ponu
MHUKPOOPTaHU3MOB B TJIOOAIBHBIX
IUKJIaX 3JIEMECHTOB, O METOaxX
MIPUMEHSEMBIX ISl U3YUYEHHUS
MHKPOOPTaHW3MOB B IPUPOIHBIX
MecTax OOMTaHus, O
B3aUMOICHCTBUU
MUKPOOPTraHU3MOB C IPyTUMHU
OpraHu3MaMHu U O MUKPOOHBIX
nporeccax, IpuMEHIEMbIX B
OMOTEXHOJIOTHHU OKPYXKaIoIen
cpebl. YMETh aHAJIU3UPOBATh
cpembl U OMOTONBI KaK MeCTa
00HUTaHMSI MUKPOOPTAaHU3MOB.

He 3HaeT ocHOBHBIE 3K0JIOTHYECKHE (HAKTOPHI U
MEXaHU3MBbI aJaliTallud MUKpoopraHu3MoB. He
BJIAJICET 3HAHUSAMHU O POJIM MUKPOOPTraHU3MOB B
rJI00aJTBHBIX [UKJIAX 3JIEMEHTOB, O METO/IaX
MIPUMEHSEMBIX JIJIS U3YYEHUS
MUKpPOOPTraHU3MOB B IPUPOJIHBIX MECTAX
00UTaHMs, O B3aUMOJIECHCTBUHA
MHUKpPOOPTaHU3MOB C IPYTUMHU OPTaHU3MaMH U O
MHUKpPOOHBIX IIpoleccax, IPUMEHSEMBbIX B
OMOTEXHOJIOTUU OKpYy>Katolei cpeabl. He ymeer
aHAJM3UPOBATh CPEIbl M OMOTOIBI KaK MecTa
0OUTaHUSI MUKPOOPTraHU3MOB.

YaoBaerBopuTeabH
@®parMeHTapHO 3HAET OCHOBHBIE YKOJIOTUYECKHE
(hakTOpbI M MEXaHU3MBI aJJaNTaAIUN
MUKpPOOPTraHu3MOB. YaCTUUHO BiIaJeeT
3HaHUSAMHU O POJIM MUKPOOPTraHU3MOB B
r7100aJIbHBIX IUKJIAX JIEMEHTOB, O METO/1aX
MPUMEHSAEMBIX JIJISl U3YYEHUS
MHUKPOOPTraHU3MOB B IPUPOIHBIX MECTAX
oOuTaHus, 0 B3aUMOICHCTBUN
MHKPOOPraHU3MOB C IPyTUMH OPTaHU3MaMH U O
MUKpPOOHBIX IIpoleccax, IPUMEHIEMBbIX B
OMOTEXHOJIOTMH OKPYXKaloUe cpebl.
VY 10BIIETBOPUTEILHO YMEET aHAIU3UPOBATh
cpeabl ¥ OMOTOITBI KaK MECTa OOUTaHUS
MUKpPOOPTraHU3MOB.

Xopoio

He B mosiHO# Mepe 3HaET OCHOBHBIE
HKOJIOTHYECKUE (PAKTOPHI U MEXaHU3MBI
aJanTtall MUKpOOpraHu3moB. He B momHoH
Mepe BIIAJEET 3HAHUSAMHU O pOJIU
MUKPOOPTaHU3MOB B TJI00ATBHBIX ITUKIAX
AJIEMEHTOB, O METOJAX NPUMEHAEMBbIX IS
M3Y4Y€HUs MUKPOOPTaHW3MOB B IPUPOAHBIX
MecTax oOUTaHusl, O B3aUMOACHCTBUU




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
MHUKPOOPTaHU3MOB C IPYTUMH OPTaHU3MaMU U O
MUKPOOHBIX TIpoIeccax, MPUMEHSIEMBIX B
OMOTEXHOJIOTHH OKPYIXKAIOIIeH cpeabl. YMeeT
aHAJM3UPOBATH CPEJIbl 1 OMOTOIIBI KaK MeCTa
0OHUTaHMUSI MEKPOOPTAaHU3MOB.

OT1an4yHO
B nosiHOM Mepe 3HaeT OCHOBHBIE
9KOJIOTHYeCKre (PaKTOPhI K MEXaHU3MBI
aJanTail MUKpOOpraHu3MoB. Brianeet
3HAHUSIMU O POJIM MUKPOOPTaHU3MOB B
rI00aIbHBIX MKIIAX DJIEMEHTOB, O METOIaX
MPUMEHSIEMBIX TSI U3YUYEHUS
MUKPOOPTAHU3MOB B IPUPOIHBIX MECTaX
00UTaHMs, O B3aUMOJIECHCTBUHA
MHUKPOOPTaHU3MOB C IPyTUMH OPTaHU3MaMU U O
MUKPOOHBIX MpolIeccax, IPUMEHSIEMBIX B
OMOTEXHOJIOTHH OKPYIXKAIOIIeH cpebl. Y MeeT
aHAJIM3UPOBATH CPEIBI M OMOTOMBI KaK MECTa
O0OUTaHUSI MUKPOOPTaHU3MOB.

MK.2

CIIOCOOHOCTH TBOPYECKH
UCTIOJIB30BaTh B HAYYHOU
Y TIPOU3BOJICTBEHHO-
TEXHOJIOTUIECKOM
JEeSITeTHHOCTH 3HAHUS
byHIaMEHTATBHBIX U
MIPUKJIATHBIX Pa3/IesioB
CIICIHATBHBIX
JMCIUILIHH TPOTPaMMBI
MarucTparypbl

Brnagets 3HaHUSIME O TIOYBE,
BOJHOM CpeJie U IOHHBIX
OTJIO’KEHUSX, BO3IYIIHOU CpeJibl,
KaK MecTax oOuTaHus
MHUKPOOPTraHU3MOB. 3HaTh POJIb
MUKPOOPTraHU3MOB B TJ100aTbHBIX
IIUKJIaX 3JICMEHTOB

HeynosiaerBopurei
He Bnaaeer 3HaHusIMH MO TEME
"Cpenoobpasytomiue GpakTopsl": Boa Kak
cpenooOpasyromumii pakTop; MouBa Kak cpeaa
OOUTaHUS U MPOIYKT KU3HEIEATEIHbHOCTH
MHUKPOOPIaHU3MOB; OCOOEHHOCTH BO3LyIIHON
Cpelbl Kak MecTa OOUTaHUSI MUKPOOPTaHU3MOB;
POJIb MUKPOOPTaHU3MOB B TTI00ATBHBIX IIMKIIAX
anemeHToB. KonmmuecTBo 6aiiyioB HaOpaHHBIX
P BBITIOJTHEHUU KOHTPOJIBHOU paboThI - 1-8

Y10BJ1€TBOPUTEJbH
@®parmMeHTapHO BIaIe€T 3HAHUSIMU IO TEME
"Cpenoobpa3zyromue paxTopbl": Boa Kak
cpenoobpasyromuii hakTop; movyBa Kak cpena
OOUTaHUS U MPOIYKT KU3HEIEATEIHHOCTH
MUKpPOOPTraHU3MOB; OCOOEHHOCTH BO3yIIHOM
Cpeabl KaKk MecTa OOMTaHUSI MUKPOOPTaHU3MOB;
POJIb MUKPOOPTAaHU3MOB B IIT00ATBHBIX ITUKIAX
anemeHToB. KonnuecTBo 0amioB HaOpaHHBIX
IIPU BBITIOJIHEHUH KOHTPOJIBHOM paboThl - 9-12

Xopoio

He B monHo#i Mepe BiajzieeT 3HaHUSIMHU 10 TEMe
"CpenooOpa3zyromue paxTopsl": Boj1a Kak
cpenooOpasyromumii pakTop; Mo4Ba Kak cpeaa
OOWTaHUS M MPOYKT KU3HEIEATEITHHOCTH




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
MHUKPOOPIaHU3MOB; OCOOCHHOCTH BO3yITHON
cpezbl Kak MecTa OOMTaHUSI MUKPOOPTraHU3MOB;
POJIb MUKPOOPTaHU3MOB B ITT00AJIBHBIX IIUKIAX
anemeHToB. KonuuecTBo 6amioB HabpaHHBIX
MIPH BBITIOJIHEHUH KOHTPOJIBHOU paboThI - 13-15

OtiamnuyHo
B nosnHO# Mepe BiazeeT 3HaHUAMMU 110 TEME
"Cpenoobpasytomiue GpakTopsl": Boa Kak
cpenoobpasyromuii pakTop; MouBa Kak cpeaa
OOUTaHUS U MPOIYKT KU3HEIEATEIHHOCTH
MUKpPOOPTraHU3MOB; OCOOCHHOCTH BO3YIIHO
Cpelbl Kak MecTa OOUTaHUSI MUKPOOPTaHU3MOB;
POJIb MUKPOOPTaHU3MOB B TJI00aTbHBIX LIUKIIAX
anemeHnToB. KonuuectBo 6amioB HaOpaHHBIX
IIPY BBIIIOJIHEHUU KOHTPOJIBbHOM paboThl - 16-20

I1K.2

CIIOCOOHOCTH TBOPYECKH
UCIIOJIB30BATh B HAYYHOU
Y TIPOM3BOCTBEHHO-
TEXHOJIOTMYECKON
JIESATEIIBHOCTH 3HAHUS
(byHIaMEHTAJIbHBIX U
IIPUKJIAIHBIX Pa3/IeI0B
CHELMAIIBHBIX
JUCLUIUIMH IPOrPaMMBI
MarucTpaTypsl

Bragers 3HaHUSIMHU O
B3aUMOJCUCTBUU
MUKPOOPTaHU3MOB C IPyTUMHU
OpraHu3MaMH, MUKPOOHBIX
npolieccax, IPUMEHSIEMbIX B
OMOTEXHOJIOTHH OKPYXKAIOIIeH
Cpebl.

HeynosiierBopuren
He nmeer 3Hanmit 0 B3aUMOACHCTBUU MUKPOOOB
C IPYTHUMH OPTaHU3MaMH.

He moeT oxapakrepnu3oBaTh B3aUMOJIEHCTBHE
MHUKPOOPTaHU3MOB C JKUBOTHBIMHU U YEJIOBEKOM,
MUKPOOHO-PACTUTEIHHBIE B3aUMOICHCTBHUSAX,
CUMOMO3bI MUKPOOPTaHU3MOB C TTPOCTEHIIINMU,
B3aUMOJICHCTBUS MEXIY MUKPOOPTraHU3MaMHu.
He MoxeT oxapakTepu3oBaTh MPOIECCHI
MPUMEHSIEMbIE B OMOTEXHOJIOTUH OKPYKAIOIICH
cpenbl: Onosornueckas oopaboTka
OpPraHMYECKUX OTXOOB, OMOpeMeInaIus
3arpsiI3HEHHBIX MOYB U OMOT€OTEXHOIOTUs
METaJIJIOB.

Y10BJ1€TBOPUTEJbH
@parMeHTapHO BIaJeeT 3HAHUAMU O
B3aMMO/ICHCTBIUHY MUKPOOOB C IpYTUMU
opranu3smMamu. MokeT oxapaKkTepu30BaTh
B3aMMO/ICIICTBIE MUKPOOPTaHU3MOB C
YKUBOTHBIMH M YEJIOBEKOM, MUKPOOHO-
pacTUTEeNbHBIC B3aUMOICHCTBUAX, CAMOMO3BI
MHUKPOOPTaHU3MOB C MPOCTEHIITNMH,
B3aUMOJICHCTBUS MEXKIYy MUKPOOPTaHU3MaMHU,
HO JIOTYCKaeT 3HAYUTEIbHBIC OMIUOKH.

NmeeT GpparMeHTapHBIC 3HAHUS O MPOIIECCAX
MPUMEHSIEMbIX B OMOTEXHOJIOTUHU OKPY KaroIen
cpeabl: Ouosyoruueckas oopadoTka
OpPraHMYECKUX OTXOOB, OMOpeMeInaIus
3arpsiI3HEHHBIX MOYB M OMOT€OTEXHOIOTHs




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

METaJIJIOB.
Xopoio
He B mosiHO# Mepe BiageeT 3HaHUAMU O
B3aMMOJICHCTBIH MUKPOOOB C IPYTUMU
opranu3mMamu. MoeT 0XapaKTepu30BaTh
B3aMMO/ICHICTBIE MUKPOOPTaHU3MOB C
KUBOTHBIMH U YEJIOBEKOM, MUKPOOHO-
pacTUTENbHBIC B3aUMOJICHCTBUIX, CUMOMO3bI
MHUKpPOOPTaHU3MOB C IPOCTEHIINMU,
B3aMMOJICHCTBHS MEKIY MUKPOOPTaHU3MaMU,
HO JIOITyCKaeT OIIMOKH.
MokeT 4aCTUYHO 0XapaKTeprU30BaTh MPOLECCHI
MIPUMEHsEMbIE B OMOTEXHOJIOTHU OKPYIKAIOIIEH
cpenbl: Ouosoruyeckas oopaboTka
OpPraHUYECKUX OTXO0B, OMOpEeMeTuaIus
3arpsiI3HEHHBIX TIOYB M OMOTEOTEXHOJIOTHS
METaJIJIOB.
OtanyHo

B nosiHOM Mepe BiageeT 3HaHUAMH O
B3aMMOJICHCTBIH MUKPOOOB C IPyTUMU
opranm3mMamu. MokeT 0XapaKTepru30BaTh
B3aMMO/ICHICTBIE MUKPOOPTaHU3MOB C
KUBOTHBIMH H YEJIOBEKOM, MUKPOOHO-
pacTHTENbHBIC B3aUMOJICHCTBHUIX, CUMOMO3bI
MHUKPOOPTaHU3MOB C IPOCTEHIIINMH,
B3aMMOJICHCTBHS MEKy MUKPOOPTaHU3MaMH.
3HaeT U MOXKET OXapaKTepHU30BaTh MPOIIECCHI
MpUMEHsIeMble B OMOTEXHOJIOTUU OKPYXKAIOIIeH
cpenbl: Orosornueckas oopaboTka
OpPraHUYECKUX OTXOO0B, OMOpEeMeTnaIus
3arpsiI3HEHHBIX TIOYB M OMOTEOTEXHOJIOTHS
MetaiuioB. He momyckaer rpu oTeere
3HAYUTEILHBIX OIUOOK.

I1K.2

CIIOCOOHOCTH TBOPYECKH
UCIIOJIB30BATh B HAYYHOU
Y TIPOM3BOCTBEHHO-
TEXHOJIOTMYECKON
JIESATEIIBHOCTH 3HAHUS
(byHIaMEHTAJIbHBIX U
IIPUKJIAIHBIX Pa3/IeIoB
CHELIMAIIBHBIX
JUCLUIUIMH IPOrPaMMBI
MarucTpaTypbl

YMETh UCIIOJIb30BATh
MOJIyYCHHBIE 3HAHHS B
IIPaKTUYECKOU U
HCCJIeI0BATEIbCKOM
JIeSATEIbHOCTH

HeynoBJieTBopurei
Tema He packpbITa, TOKJIA]] HE CIICIIaH.

YnoBaerBopurTeabH
[Tpobnema packpsiTa HE MOJTHOCTHIO, THOO
COJIEP’KUT OLIMOKH U HETOYHOCTH.
[Ipencrasnena qoknaaom u npeseHtanueii. He
BKJIFOUAET XOTs Obl 1 U3 MYHKTOB: aKTyaJlbHOCTh
po0OJIEMBI, LIEb U 3a/1a4l, OCHOBHOE
coJepkaHue, 3akiaodeHue. CTyIeHT He
OTBEUAET BOIIPOCHI, C TPYAOM OPUEHTUPYETCSI B




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
YnoBj1eTBOPUTEbH
TEeME.
Xopoio

Cnaenas g0KJIaj ¢ Mpe3eHTaluen mo
0003HAYCHHOH MpemnoiaBaTeieM TeME.
BrurodaeT akTyansHOCTh TPOOJIEMBI, LIETh U
3a/1aud, OCHOBHOE COJIEpKaHUE, 3aKII0YCHHE.
Jloknaza 4eTKO BBICTPOEH, IPEICTABIICH
JEMOHCTPALIMOHHBIN MaTepHall, B KOTOPbIX €CTh
HETOYHOCTHU WJIM HE3HAYUTENIbHbIE OMIMOKH, HE
MOKET OTBETUTh HA HEKOTOPHIE BOTIPOCHI,
MCIOJIb30BaHbI 001IIEHAYYHBIE U CTIeIHAIbHBIE
TEPMUHBI, BBIBOJbI HEIOCTATOYHO YETKHE.
OT1iu4HO
Tewma, 0003HaYeHHAs MTpenoaBaTelieM,
MOJIHOCTBIO PACKPHITa, PECTABICHA JOKIAI0M
u npe3eHTanueil. CoaepxaTr akTyalIbHOCTh
poOJIeMBbI, 11€JTb 1 33a/1a4i, OCHOBHOE
cojepxanue, 3akioueHne. CTyIeHT JIETKO
OPUEHTUPYETCS B TEME, OTBEYAET HA BOIPOCHI,
BJIQJICET HAYYHBIM U CHEIUAIBHBIM aIllapaToM,
BBIBOJIBI XOPOIIIO CPOPMYITUPOBAHBI.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku ;. ba3zoBas

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTeCTALMH : 3a4eT
Cnoco0 npoBeneHust MepoONPUATHS MPOMEKYTOYHOM aTTecTanuy : OlLEHKa 10 JUCLUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEIeNIIeTCsl Ha OCHOBE 0ayIoB, HAOpAaHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATHAX, IPOBOJUMBIX B TEUEHUE YUEOHOT 0O MEPHOAA.
MaxkcumanbHoe Koan4yecTBo 6aios : 100

KonBeprauusi 6a/uU10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«Y0BJIETBOPUTEJIbHO» - OT 44 10 60
«HEeYI0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 44 Oaiia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

IIK.2

CIOCOOHOCTH TBOPYECKH
HCIIOJIB30BaTh B HAYYHOU U
IIPOU3BOJCTBEHHO-
TEXHOJOTMYECKON AESITEIbHOCTU
3HaHUS (PyHIaMEHTaIbHBIX U
MIPUKIJIAIHBIX Pa3/IeIoB
CHELMAIBHBIX JUCLHUIUIVH
IIPOrpaMMbl MarucTpaTypsl

KonTponsHoe meponpusitue
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

AlOuoTnueckue, OMOTHYECKUE U
AHTPOTIOTEHHBIE IKOJIOTUYECKUE (PaKTOPHI,
0COOEHHOCTH UX IEHCTBUS Ha
MUKPOOPTaHU3MBI.

K.2

CHOCOOHOCTH TBOPUECKH
WCIIOJIb30BaTh B HAYYHOU U
IIPOU3BOJACTBEHHO-
TEXHOJIOTMYECKOM JIeATETbHOCTH
3HaHUA QyHAAMEHTAIbHBIX U
IIPUKJIAJHBIX Pa3/JEeII0B
CHEIUAIbHBIX JUCLUIUINH
IIPOrpaMMbl MarucTpaTypbl

KontponbHOe MeponpusiTie
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

[TouBa, kak cpena oOUTaHUS U TPOAYKT
JKU3HEJEATENIbHOCTH MUKPOOPIaHU3MOB,
XapaKTEPUCTUKU MOYBBI, KaK FETEPOre€HHOM
Y TeTEePOXPOHHOHN CpeIbl OOUTaAHMSL.
Bognast cpena, kak cpena oOuTaHus
MUKpOOpraHu3MoB. Bo3nyiiHas cpena, kak
MeCTO 0OUTaHUSI MUKPOOPraHu3MoB. Poib
MHUKPOOPTaHU3MOB B INI00ATBHBIX ITUKIAX
3JIEMEHTOB

K.2

CIIOCOOHOCTH TBOPYECKH
HUCII0JIB30BAaTh B Hay‘IHOI\/'I )41
NPOH3BOICTBEHHO-
TEXHOJIOTUYECKON e TEITLHOCTH
3HaHMA (PYHIaMEHTAIBHBIX U
HPUKIIATHBIX Pa3IesioB
CIICIMATBHBIX TUCIUILUINH
HPOrPaMMBbl MATUCTPATYPBI

KontponbHoe Meponpusitue
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3aKOHOMEPHOCTH U OCOOEHHOCTH
B3aUMOJICHCTBHS MUKPOOOB C IPYTHMHU
opranuzMamu. OCHOBHbIE MUKPOOHBIE
MPOIIECCHl B OMOTEXHOJIOTHH OKPY KAIOIIEH
CpcAbl, BKIrOYad: 6I/IOJIOI‘I/ILICCKyIO
00pabOTKy OpraHUYECKHX OTXOIOB,
6I/IOpeMCI[I/IaLII/IIO 3arpsA3HCHHBIX 110YB,
OMOTEOTEXHOJIOTHUIO METAILIOB.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

3HaHUA QyHAAMEHTaIbHBIX U
IIPUKJIAJHBIX Pa3/JEeIIOB
CHEIUATbHBIX JUCIUIUINH
IIPOrpaMMbl MaruCTpaTypbl

TeKYyLIero KOHTPOJIs pe3yJibTaTOB 00y4eHH s
IK.2 HrtoroBoe KOHTpOJILHOE Jloknaa u mpe3eHTarus mo npoodieme
CHOCOOHOCTH TBOPYECKH MEepONpUsITHE 0003HaUYEHHOM MPENo/IaBaTeIIeM.
HMCIIONb30BATh B HAYYHOH U HNTorosoe KOHTPOJIbHOE Copepkat akTyalbHOCTh MPOOJIEMBI, I1eb
IIPONU3BOACTBCHHO- MeponpusTHe U 3a]1a4¥, OCHOBHOE COAEPKAHUE,
TEXHOJIOTMYECKOM JIeATETbHOCTH 3AKITIOUEHHE.

Cneunpuxkanusa MeponpusTHH TEKylIero KOHTPOJIS

KouTtpoabHoe meponpusitue

IIpoomKUTETBHOCTE IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ay/INTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 20
IIpoxoaHoii 6ain: 9

IToxa3zaTesm oneHUBAHUSA

Banabl

B nonHoit Mepe BiajeeT 3HaHUSAMH 00 aOHOTHUYECKUX, OMOTHUECKUX U aHTPOIIOT€HHBIX (aKTopax
U UX BIUSHUU HA MUKPOOPTaHU3MBbI, OCOOEHHOCTSX JKU3HEIEATETbHOCTH MUKPOOPTaHU3MOB B
IKCTPEMaJIbHBIX MECTaX OOUTAHMS M OCOOECHHOCTSIX METa00IM3Ma MUKPOOPTAHU3MOB,
MPUCTIOCOOICHHBIX K KU3HH B OKCTPEMATbHBIX YCIOBHUSX.
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He B monHOM Mepe BiazeeT 3HaHUAMH 00 a0MOTUYECKUX, OMOTHYECKUX M aHTPOITOTCHHBIX
dakTopax M UX BIUSHUM HA MUKPOOPTaHU3MbI, 0COOCHHOCTSIX KU3HECATEIIbHOCTH
MHUKPOOPTaHU3MOB B AKCTPEMAILHBIX MECTaX OOUTAHMS M OCOOCHHOCTSIX MeTaboIM3Ma
MUKPOOPTaHU3MOB, IPUCIIOCOOICHHBIX K JKU3HH B SKCTPEMATbHBIX YCIOBUAX, HO H3JIaracT
MaTepuai 0e3 3HaUUTEeNbHBIX OLUTHOOK.

15

CDpar MCHTAPHO BJIAJACCT 3HAHUSIMU 00 a6HOTH‘{eCKHX, OMOTHUYECCKHUX U AHTPOIIOTCHHBIX (paKTOPaX
" UX BJIIMSAHUN HA MUKPOOPIraHU3MBbI, 0COOCHHOCTAX KUBHCACATCIbHOCTH MUKPOOPIraHu3MOB B
9KCTPEMAJIbHBIX MCCTax oOuTaHus ¥ 0COOCHHOCTAX MeTaboIu3Ma MHKPOOPTaHNU3MOB,
HpI/ICHOCO6JICHHI>IX K )KXU3HHU B OKCTPEMAJIbHBIX YCJIOBUAX.

KOHTpOJ’[LHOG MEpoONpUuATUE

ITpoaOMmKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHS IPOMEKYTOUHON arTecTanuu: 1 yaca
VYcnoBus TpoOBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOMH PadoThI

MaxkcruManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ain: 9

IToxa3zarTean oneHMBaHUA

Baaasl

B monHo#1 Mepe BiazieeT 3HaHUSAMH O TTOYBE, Kak cpejie 0OUTaHus U MPOAYKTE
KU3ZHEIEATSIIbHOCTH MUKPOOPTaHU3MOB. 3HAET XapaKTEPUCTUKHU IMOYBBI, KAK T€TEPOTreHHON 1
TeTEPOXPOHHOM cpenbl oOuTanus. MIiMeeT nmpeacTaBiaeHUE 0 BOJHOM Cpejie U JOHHBIX
OTJIOKEHUSX, KaK CpeJie OOMTaHUsS MUKPOOPTraHu3MoB. MiMeeT npescTaBiieHrne 00 0COOCHHOCTSIX
BO3IYIIHOM

20




cpenbl, Kak MecTe 0OUTaHUS MUKPOOPIaHU3MOB. 3HAET OCHOBHBIE STAIlbl H MOXKET
0XapaKTepU30BaATh POJIb PA3IUYHBIX TPYIIIT MUKPOOPTaHM3MOB B TJI00ATBHBIX ITUKJIAX AJIEMEHTOB.
He nomyckaet ommOoK npu OTBETax Ha

BOIIPOCHI

He B nonHoO# Mepe BiafieeT 3HaHUSMU O MOYBE, KaK Cpe/ie OOMTaHUS U IIPOJYKTE
JKU3HEAEATEIIBHOCTH MUKPOOPTraHU3MOB. He B ITOJIHON Mepe 3HaeT XapaKTEPUCTUKHU IT0YBBI, KaK
reTeporeHHON U TeTepOXPOHHOMN cpeibl oouTanus. ViMeer npecraBiieHne 0 BOAHON Cpelie U
JIOHHBIX OTJIOXKEHUSX, KaK cpeJie 0OUTaHUs MUKPOOPraHU3MOB. IMeeT HenoaHoe npeacTaBlIeHue
00 0COOEHHOCTSIX BO3AYIIHOM Cpesibl, KaK MecTe 0OMTaHUs MUKpOoOopranu3mMoB. He B moiHOM
Mepe 3HaeT OCHOBHBIE JTallbl U MOYKET 0XapaKTepU30BaTh POJIb PA3IIMYHBIX TPYIII
MUKpPOOPTraHU3MOB B INI00AJIBHBIX IIUKJIaX 1€MEeHTOB. He nomyckaer 3HaUUTEIbHBIX OLIMOOK MTPH
U3JI0KECHUU MaTepuaa.
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@parMeHTapHO BIIaI€ET 3HAHUSMU O M10YBE, KaK Cpe/ie OOMTaHUS U IPOIYKTE
KHU3HEACATEIbHOCTH MUKPOOPTaHN3MOB. PparMeHTapHO 3HACT XapaKTEPUCTUKHU MOUYBBI, KaK
reTepOoreHHON U TeTepOXPOHHON cpesibl o0uTaHus. ViMeeT HemonHoe NpeCTaBIeHNnEe O BOJHON
CpeZe U IOHHBIX OTJIOXKEHHUAX, KaK cpesie 0OMTaHusI MUKpoopranu3moB. limeer ¢pparmeHTapHbie
3HaHUS 00 OCOOCHHOCTSX BO3IYITHON CpPEIbl, Kak MECTe OOMTaHUsI MUKPOOPTaHU3MOB. MiMeeT
(bparMeHTapHble 3HaHUS O POJIM PA3IUUHBIX TPYII MUKPOOPTAaHU3MOB B II100AJIBHBIX LIUKIIaX
arIeMeHTOB. JloryckaeT 3HauuTeIbHbIE ONIMOKY IPY OTBETaX Ha BOMPOCHI 110 TaHHON TeMe.

KOHTpOJ’IbHOC MEpoNnpuaATUE

[IponoKUTENIbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9

IToxa3zarean oneHMBaHUA

Baaasl

B monHoi1 Mepe 3HaeT U MOXKET 0XapaKTeprU30BaTh 3aKOHOMEPHOCTH U OCOOEHHOCTH
B3aMMOJEHCTBUS MUKPOOOB C APYTHMMHU OpraHU3MaMu. XOpOIIO 3Ha€T OCHOBHbIE MUKPOOHBIE
MPOLIECCHI B OMOTEXHOIOTHH OKPY>KaoIel cpeibl, BKI0oYasi: OH0IOrnuecKyto o0paboTKy
OpPraHNYeCKHUX OTXO0JI0B, OMOPEMETHAIINIO 3arPSI3HEHHBIX TI0YB, OMOT€0TEXHOJIOTHI0 METAIIJIOB.
He nomyckaet omm6ok mpu 0TBETax Ha BOIIPOCHI 110 TaHHOM TeMe.
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He B monHOM Mepe 3HaeT 3aKOHOMEPHOCTH U OCOOEHHOCTH B3aMMOJICUCTBHUS MUKPOOOB C
JIpyruMu opranu3mMamu. He B mosiHo# Mepe 3HaeT OCHOBHbIE MUKPOOHBIE MPOIIECCHI B
OMOTEXHOJIOTUN OKPY’KaIOIIEH Cpeibl, BKIIOYast: OMOJIOTHYECKYI0 00pabOTKy OpPraHuIeCKUX
0TXOJI0B, OMOpeMeTUAIINIO 3arPA3HEHHBIX MTOYB, OMOT€OTEXHOJIOTHIO0 METaJUIOB. M3naraeT no
JIAHHOU TeMe 0€3 3HAUYNTEIbHBIX OLIHOOK.
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dparMeHTapHO 3HACT 3aKOHOMEPHOCTH U OCOOCHHOCTH B3aUMOJICHCTBHS MUKPOOOB C IPYTHMHU
opranuzMamu. @parMeHTapHO 3HAET OCHOBHBIE MUKPOOHBIE MPOLECCH] B OMOTEXHOIOTHH
OKPY’KaOIIEH Cpeibl, BKIIIOYast: OMOJIOTHIECKYIO0 00pabOTKy OpraHUYECKHX OTXOIOB,
6H0peMe,u1/1aumo 3arpsA3HCHHBLIX I10YB, 6I/IOI‘COTCXHOHOFHIO METAJIJIOB. I[OHYCKaeT 3HAYUTCJIbHBIC
OIIMOKH MTPH OTBETAX HAa BOIIPOCHI IO JAHHOU TEME.

HToroBoe KOHTPOJIHLHOE MEPONIPUSITHE




ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 40
IIpoxoanoii 6amn: 17

IToxa3zaTean oneHMBaHUA

Baaasl

Tema, 06003HaUeHHAas NPENoAaBaTENEM, IIOJHOCTBIO PACKPBITA, IPEICTaBIIEHA JOKIAA0M U
npe3enTanuend. Conepxar akTyaaIbHOCTh IPOOIEMBI, LIeTb U 337a4i, OCHOBHOE COZICp KaHue,
3axroueHue. CTyIEHT JIETKO OPUEHTUPYETCS B TEME, OTBEYAET HA BONPOCHI, BIAJCET HAYYHBIM U
CIELMAIbHBIM aNlapaToM, BEIBOJIBI XOPOILO c(hOpMyTUPOBAHHEI.
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Cnenan moKIaj ¢ mpe3eHTalueil mo o003HauYeHHOH IpernoiaBaresieM TeMe. Brimroyaetr
aKTyallbHOCTh TIPOOJIEMBI, 1IEJIh U 33/1a4l, OCHOBHOE COJIEpKaHue, 3aKIoueHre. Jlokimam 4eTKo
BBICTPOCH, TIPEJICTABJICH IEMOHCTPAIIMOHHBIA MaTepraj, B KOTOPHIX €CTh HETOYHOCTH, HE MOXKET
OTBCTUTH HA HGKOTOpBIC BOHpOCBI, HUCITIOJIB30BAHBI OGH.IGHay‘-IHBIe U CIIeOuaJIbHBIC TepMI/IHLI,
BBIBOJIbI HCIOCTATOYHO YCTKHC.
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[Tpobnema packpbiTa He HOJTHOCTbBIO, TMOO0 colepKUT HeTouHOoCTH. [IpeacraBinena qokmaiom u
npeseHTauuen. He Bkitoyaet xots Obl | U3 MYHKTOB: aKTyaJIbHOCTb ITPOOJIEMBI, LI€b U 33/1a4H,

TEME.

OCHOBHOC COACPIKAHUC, 3aAKIITFOUCHHUC. CTyI[CHT HC OTBCYACT BOIIPOCHI, C TPYAOM OPUCHTUPYCTCS B
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