FOY BMO «JOHELK/I HALVOHAJIbHbIA YHUBEPCUTET»
BVNOMOMMUECKNIN GAKYNLTET

KA®EAPA BUODU3INKN

YTBEPXXOAHO:
MpopeKkTop N0 Hay4Ho
N y4yebHO pai

«28» noHsA 2019r

Pa6oyas nporpamma y4ye6HO ANCLUUNNNHbI

«COBPEMEHHBIE MPOBJIEMbI BONOTI N (BUOPU3NKA)»

HanpaBneHue NoaroToBKU: 06.04.01 buonorus
MarucTtepckas nporpamma: 6rnodunsnka

Mporpamma NoAroTOBKM akajemuueckas marucrparypa
KBanuukayus: mMarucTp

dopma 0byyeHUs: 0YHas, 3a04yHas

JloHelK 2019



YTBEPXOAIO:
[ ka»uyiuut»rttFTCCl(orothaky nbTteta
Mopeuknit

"26» HIOHA! 2019 |

Mporpamma yyebHOW aucuunamHbl «CoOBpPeMeHHble npobnembl 6uonormn (6nodusmka)»
cocTaBfieHa ¢ yyeTom PefepanbHOro rocyfapcTBeHHOro obpasoBaTebHOro cTaHjapTa BbiCLIero
obpasoBaHuWs MO HanpaeneHuto noarotoskn 06.04.01 Buonorus, yTBepPXLEHHOro MPUKa3oM
MuHucTepcTBa 06pa3oBaHuUA U Haykn Poccuiickoin depgepauum ot 23 ceHTsbpa 2015 r. Ne 1052.*

Mporpamma gucuunanHel coctaBneHa Ha ocHose NOC BIMO no HanpaBneHWO NOATOTOBKU
06.04.01 buonorus, yTBEPXAEHHOro npukasom MuHuUcTepcTBa 06pa3oBaHua n Haykun AHP ot "28"
CeHTA6psA 2016 r. Ne 1002, 3apeructpupoBaHHoro B MuHuctepcTtee woctuynum AHP oT 20 okTA6pS
2016 r. Ne 1652, «[Mopsgka opraHMsaymMmn y4yebHOro npouecca B o6pasoBaTesibHbIX OpraHmsauusax
BbICLUEr0 MPO(eCCMOHANbHOr0 06pa3oBaHUs», YTBEPXKAEHHbIA nNpuKasoMm MMUHMCTEPCTBA
obpasoBaHMA u Haykm [JoHeukoi HapopgHoii Pecnybnmku «10» Hos6ps 2017 roga Ne 1171,
yyebHbIX MNaHOB MO HanpaBneHuto nofarotoBky 06.04.01 Buonoruns, yTBEPXAEHHbIX Y4eHbIM
Cosetom YHusepcuteta oT 02.04.2019r., npotokon Ne3 ¥ OCHOBHOW o06pa3oBaTeNbHOA
nporpamMmmsbl, yTBepXaeHHOW npukasom pektopa (Ne 102/05 ot 31.05 2019 r.).

Pa3paboTumk:
A.6.H., npoteccop Kadeapbl 6Mothn3nKu opeukuii
cT.npenogasaTenb Kadeapbl 6Mohn3nNKN B.O. KopHueHKO

MporpamMmma y4ye6HON AUCLUNANHBI YTBEPXAEHA Ha 3acefjaHnun Kadeapbl 6MoPpU3nKu

MpoTokon Ne 13 oT «23» mas 2019 r.

3aBepyrowunin kKaegpoi C.B. beenaaoBa

Mporpamma y4yebHOW  AUCUMNAMHBI  0A06peHa Yy4eOHO-METOAMYECKOW  KOMMUCCUEN
6unonornyeckoro thakynbterta

MpoTtokon Ne 9 oT «24» maa 2019 .

Mpepacepatens y4ebHO-MeTOANYECKOWA
KOMUCCUM (haKynbTeTa i E.B. lNpokoneHko
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1 O6nacTb NPUMEHEHUSA U MECTO AUCLUUNANHBI B Y4e6HOM nmpoLecce: AMCUUNANHA
«CoBpeMeHHble npobnembl 6Guonorum (bruodusmka)» SBNSETCA AUCLUNAMHOW 6a30BON 4acTu
bnoka 1 «AucumnauHel (Mogynn)» N0  HanpaeneHuto noarotoeku 06.04.01 Buosnorus
(MarucTtepckas nporpamma: 6uomsvka). ducumnivHa peanusyeTcs Ha  6MONOrMUYECKOM
(hakynbTeTe Kaheapoin 6opusnKu.

STOT Kypc, onupasch Ha NpefLIecTBYOLME U COMYTCTBYIOLWME AUCUUNIMHBI MeTogonorus
M MeTOfbl Hay4HbIX WccnefoBaHuii, KomnbioTepHble TexHonorum B 6Guonormm, CoBpemeHHas
3KO0N0rnA 1 rnobanbHble 3Konornyeckne npobnemsl, Crnewrnasbl PU3NYECKUX U XUMUYECKUX HaYK,
Buodusnyeckne mMeTofbl B 3KOIOTMYECKOM MOHUTOPUHIE, dKOoNormyeckas 6mogmanka, bruopnsmka
BbICOKMX [AaBfieHWi, MexaHu3mbl TpaHcopMauumn 3Heprun B (OTOCMHTE3e, MonekynspHas
6rnodumsnka, 3aknagbiBaeT (yHAAMEHT Hay4YHO-METOAO0/IONMYEeCcKO MNOArOTOBKM  BGyayLimnx
nccneposateneid B 06n1actu 6mMom3nkin. onyyeHHble 3HaHWA WCNONL3YKOTCA CTyAeHTaMu Mpu
MPOXOXAEHNN YUebHOW NpakTUKM (MO MONYYEHUIO MEePBUYHLIX MNPOYECCUOHANbHBIX YMEHUA 1
HaBbIKOB), MPOM3BOACTBEHHON MPaKTUKM (N0 NOAYYEHUIO MPOGECCUOHANbHBIX YMEHWUIA W OMbITa
npoeccroHanbHOW  AeATenbHOCTM), Hay4yHo-uccnefoBaTenibCko  paboThl, [peaannaIoOMHON
MPaKTUKW.

2. CTpyKTypa AucCLUNANHbI
XapakTepucTurKay4ebHON ANCUUNINHDI

HanpasneHne nNoAroToBKK 06.04.01 buonorusa
MaruncTepckaa nporpaMmma brnogmanka
[MporpamMmma NoAroToBKM AkagemMmuyeckaa maructparypa
Keanugukauns MarucTp
KonunuyectBo cogepkaTenibHbIX MOAY e 1

[uncuunnmHa 6a30B0oi / BapnaTUBHON YacTu CLAMNNHA 6330B0M YACTH
06pasoBaTe/ibHOI Nporpammbl ACY
TeKyLUMiA, MOLY bHbIA KOHTPOSb,

®opMbl KOHTPONA
NPOMeXyTo4YHasa aTTecTauns (aK3ameH)

MoKazaTenm OYHas hopma 3a04Has hopma
06yuyeHus 06yyeHus
KonnuyecTtso 3a4eTHbIX eanHUL, (KpeanToB) 2 2
["o4 NOArOTOBKM 2 2
CemecTtp 3 -
Konnyectso yacos 72 72
- NNEKLMOHHBbIX 14 4
- MPaKTUYECKNX, CEMUHAPCKNX
- nabopaTopHbIX 14 2
- CaMOCTOSTe/IbHOW paboTbl 44 66
B T.4. UHAUBUAYA/bHOE 33/aHune

HepenbHoe KONMMYecTBo 4acos, 51

B T.4Y. aygUTOPHbIX 1+1

3. OnucaHue gUCUUNANHBI

Lienn v 3agauu

Llenb - nony4yeHune cTyAeHTamy 3HaHWIN O COBPEMEHHbLIX MeTOAaX MCCneaoBaHUa B 061acTu
O61OU3NKN C YHETOM MNOCNEeAHUX AOCTUXKEHUW (U3UKK, BOTaHMKMK, IKONOTUN W T.4.; YCTaHOBUTb
B3aMMOCBSA3b MEX/Y COBPEMEHHBLIMU SOCTUKEHUAMW B ()yHAAMEHTaNbHOM 3KONOrnn, 6uodusnke un
60oTaHMKe; [06UTbCA TyOOKOro MOHUMAHWA CTY[eHTaMW OCHOBHbIX [JOCTUXXEHUA OUOPU3NKW;
MOArOTOBKAa CMEeLuanncToB, CMNOCOGHbLIX pelaTb BOMPOCbl COBPEMEHHOM HayKu C MO3ULMiA
CUCTEMHOIO MOAX0Ja.
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3afaun - ycBOeHve TeOPeTUYECKUX OCHOB M MPaKTUYECKUX YMeHUIA No Kypcy 61odusnkm,
(hopMMpoBaHMe MNPAKTUYECKUX YMEHUIA N0 MNPUMEHEHWUIO Hay4yHbIX MeTOLOB WCCNefoBaHUA B
NPOhecCHOHaNbHON [eATeNbHOCTM; HayuuTb pa3pabaTtbiBaTb MpOrpamMmmMbl MPOBEAEHUS HAYUYHOro
nccnefoBaHns; NPUBUTL 3TUYECKME U HPABCTBEHHbIE HOPMbI, KOTOPbIM AO/IXXEH CefoBaTb YUYeHbI
B MPOLLECCe OCYLLECTBNEHNA HAYYHOrO UCC/eA0BaHUSA.

TpeboBaHNA K pe3ynbTataM OCBOEHWUS AUCLUNAUHbLI: [Mpouecc U3yyeHns AUCLMUNINHBI
«CoBpeMeHHble Mpobnembl 6uonorun (bnodusnka)» HamnpasieH Ha (POPMUPOBaHME CReAyHLNX
3NEMEHTOB KOMMEeTeHUuii B cooTBeTcTBMM ¢ ®FOC BO PP no HanpaBneHWO MNOAFOTOBKM
06.04.01 buonorns 1 OCHOBHOW 06pa3oBaTe/IbHOM MNpPOrpamMmbl  BbiCLIEro  06pa3oBaHMA
HanpasneHus noarotosku 06.04.01 buonorusa (Marucrepckas nporpamma: 6mogusnka):

a) 06wekynbTypHbIX (OK):

- CNOCOBHOCTb K abCTPaKTHOMY MbILLNEHWUIO, aHanu3y, cuHTesy (OK-1);

- TOTOBHOCTb K CamopasBMTUIO, Camopeanu3auun, UCMOMb30BaHWKO  TBOPYECKOrO
noteHymana (OK-3).

6) obLienpoeccmoHanbHbix (OMK):

- FOTOBHOCTb MCMOMb30BaTb (PyHAAMeHTalbHble 6MONOrMYecKue MNpPeacTaBneHns B ciepe
npoeccroHanbHOM AeATeNbHOCTU A5 NOCTAHOBKU U pelleHmnst HoBbiX 3aday (OMK-3);

- CNOCOGHOCTb CaMOCTOATE/IbHO aHaNIN3MpPOBaTb WMMEIOLWYHCA MH(POPMAaLVI0, BbISABIATbL
(byHZaMeHTa/lbHble Npo6/eMbl, CTaBUTb 3aJavyy W BbINOMAHATL MOJEBble, nabopaTopHble
6ronornyeckne nccnefoBaHnUs Npu peLleHnn KOHKPETHbIX 3a4ay € UCMO/b30BaHUEM COBPEMEHHO
annapatypbl U BblYMCNUTENIbHbIX CPEACTB, HECTUM OTBETCTBEHHOCTb 32 KaYecTBO paboT M HayuHYyHo
[0CTOBepPHOCTL pesynbtatos (OMNK-4);

B) npodeccnoHansHbix (MK):

- CNOCOBHOCTb NMPUMMEHATL METOANYECKME OCHOBbLI MPOEKTUPOBAHUSA, BbIMOMHEHUA NONEBbIX
1 nabopaTopHbIX BMONOrMYECKMX, IKONIOTUYECKMUX WCCNeA0BaHWUI, MCMNO/b30BaTb COBPEMEHHYHO
annapatypy W BblYUCNUTENbHbIE KOMMEKCbl (B COOTBETCTBMU C HampaBNeHHOCTbIO (Mpoguniem)
nporpammbl Mmaructpatypsl) (MK-3);

- CMOCOBHOCTbL reHepmpoBaTh HOBble Maen U MeToanyeckume peweHus (MK-4);

- BflafieHNe HaBblkaMy ()OPMUPOBAHUS YHEOHOr0 MaTepuana, YTeHUA NEKUUA, rOTOBHOCTb K
npenojasaHnio B 06Lle0bpa3oBaTenbHbIX — OpraHM3aumax, a Takke B 00pa3oBaTebHbIX
OpraHumsaumsax BbiCLero 00pa30BaHUA W PYKOBOACTBY Hay4HO-UCCNef0BaTeIbCKOn paboToii
obyyaroLmxcs, yMeHne NpefcTaBnsTb Y4eOHbIi MaTepuan B YCTHOW, MUCbMEHHOM U rpagnuyeckon
thopMe Ans pasMyHbIX KOHTUHIEHTOB cnywateneid (MK-9).

B pesynbTate n3yyeHnUs y4ebHOW UCLUUNNNHBI CTYAEHT LOKEH:

3HaTb: COBPEMEHHble AOCTMXEHMA B 06MacTu 3Konoruu, 6mousnkn, GUoMeauLMHbI U
60TaHNKK; (PU3NYeCKMe 3aKOHbl U OCHOBHble 3Tarbl YCTOWYMBOrO pasBUTUA YesioBevecTBa Ha
rno6anbHOM ¥ permMoHanbHOM YPOBHSX;

YMeTb: 3(P(PEKTUBHO UCMNOMb30BaTb COBPEMEHHble 6a3bl AaHHblX, 6a3bl 3HaHWA W
9KCMEepPTHbIE CUCTEMbI; 3NMEKTUBHO MPUMEHATb TUNOBbIE MPOrpaMMHbIe MaKeTbl U CUCTEMBb,
OPUEHTMPOBaHHbIE Ha PeLLEHNe Hay4HbIX, MPOEKTHbIX U TEXHOMOMMYeCcKUX 3a4ady; hopMynmpoBaThb
W pewatb 3ajayn, BO3HMKAKOLMEe B XOf4e Hay4HO-UCCNefoBaTeNbCKON AeATeIbHOCTH, TpebytoLyme
yrny6neHHbIX NPoJeccMoHalbHbIX 3HaHWIA; BbIGUpaTb HeOOXOAMMble METOAbl MCCNefoBaHUA,
MoAaMpuUUMpoBaTL CyLlecTBYOLWMe W pa3pabaTbiBaTb HOBble MeTOAbl, MCXO4A W3  3ajad
KOHKPETHOr0 uccnefoBaHusa; 06pabaTbiBaTb MOMlyYEHHble pe3ynbTaTbl, aHanuM3uposatb W
OCMbIC/IMBATb WX C YYETOM MUMEIOLUNXCA NMTepaTypHbIX [aHHbIX; BeCTU 6umbmorpapuyeckyto
paboTy C NpUBIEYEHNEM COBPEMEHHBLIX MH(OPMALMOHHBIX TEXHOMOTUA;

BNafleThb: OCHOBHbIMWA TEOPETUYECKUMU TMOMIOXKEHUAMU U apCEHAIOM COBPEMEHHbIX
6rou3nYecKnX MeTOLOB MCCNeL0BaHUS; METOAaMU CUCTEMHOMO aHaiu3a B NpeAMeTHON 06nacTw;
metoZamn  (MeTOZOMOrMAMU)  NPOBEAEHWUA  HAaY4YHO-WUCCNefoBaTeNIbCKUX  paboT;  MeTodamu
NNaHWPOBaHWsA, OpraHM3auMm U MPOBEAEHUS  HayUHbIX WCCMEfOBaHWi,  LeACTBYHOLMMU
cTaHfapTamu,  HOpMamu,  MeTOZONIoTMeid U Ky/NbTypol  MbIWAEHWUS,  NO3BONSAKOLLUMY
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nepepabatbiBaTb W NOArOTaBNMBATL MaTepuasbl NO pe3ynbTaTaM UCCNeA0BaHWI K 0My6/11MKOBaHNIO
B MevaTy, a Takxke B BuAe 0630poB, petiepaToB, OTYETOB, AOKNAA0B W NEKLMIA.

4. CopgepxaHuve AUCLUUNINHBI U (DOPMbl OpraHusalumn yyebHoro npouecca

Kypc aucumnnnHbl «CoBpeMeHHble npobniemMbl 6ronorum (6nomsnka)» npesycmarpusaeT
crnesytowe ¢GopMbl opraHusauum yyebHOro npouecca: fieKuuu, n1abopaTtopHble 3aHATUA U
camocTosTe/IbHas paboTa CTyAeHTa.

Martepuan n3naraetcs C  MCNonb30BaHWeM
3BPUCTUYECKMNX M UCCNEeL0BaTeNbCKUX MEeTOLOB NpenojaBaHus.

B yuyebHOM nMpouecce LIMPOKO MPUMEHAIOTCA aKTUBHbIE W WHTEPaKTUBHbIE (OPMbI
NpoBeAeHns 3aHATUIA (pa3bop KOHKPETHbIX CUTyauuid, AUCKYCCWs, MONMEMMKA), BHeayaUTOpHas
camocToaTe/lbHas paboTta, 6anfbHO-peiTUHIroBas CUCTEMA OLEHKWM YCMNeBaemMoCTW, JIMYHOCTHO-
OpUeHTUpoBaHHOE 0byyeHue, NpobnemMmHoe 0byyeHue.

00 BbACHUTENbHO-WNN HOCTPAaTUBHbLIX,

MopsgKoBbI HOMEp U KpaTkoe cogepxxaHue Tembl

Tema
Cogep>kaTesbHblin Mogynb 1
Tema 1. T[lpo6nembl ®yHAaMeHTaNbHble W NPUKNaAHble  MPO6/ieMbl  3KOIOTUMN.
3KoNMormMm 1 oxpaHol dDyHJaMeHTa/lbHble W MpUKNagHble npobnembl  OGUOMU3NKA 1
NpUpoAbl TEXHOreHHoro gusnonorun. CoBpeMeHHble NPO6AeMbl 3KONOTMYeCKOW 6UOr3NKN
permoHa. 1 BUOPALMOHHON 3KoNnornn. bruogusnyeckme MeTofbl B 3KONOTMN.
Tema 2. Tlpobnembl CTaHOBMeHMe (UTOIKOMOTUYECKMX UCCnefoBaHuUi Ha [loHb6acce,
NPOMbILLNEHHOW OCHOBHble HanpaBfeHns uccnegoBaHunii. bruopasHoobpasnme u ero
60TaHUKMN. aHTpPOMNoOreHHas AuHamMuKa. PacTeHus B yp6aHW3MpOBaHHOW cpefe.
MMonynAuMoHHbIE U TeHeTMYeCKue uccnefoBaHUs B aHTPOMOreHHO
TpaHC(OpMUPOBaHHOW  cpefe. WHTpoayKumMs UM NepcneKkTuBbl
MCMOMb30BaHUA  pacTeHun B WHAYCTPUanbHOM  pPervoHe.

CoBpeMeHHble NpPo6MeMbl  MHTPOAYKLUMW PacTeHUA U 3eNéHOro

CTPOUTENBLCTBA.



HasBaHus cogepXxaTefbHbIX MOAYNEN N Tem

Tema 1. Tpo6neMbl 3KONOTMM U OXpaHbl NPUPOAbI
TEXHOrEHHOr 0 pervoHa
Tema 2. Mpo6aeMbl MPOMbILLIEHHON 60TAHWKN.

Bcero yacos no kypcy

TemaTunyeckuii nnaH
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72
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5. MeToAnYecKne pekoMeHAauun ANs NPOBELEHUA NEKUMOHHbIX, MPaKTUYeCKUX W
NnabopaToOpPHbIX 3aHATHIA.

MpakKTnyeckmne 3aHATUSA He NPeayCMOTPEHbI YHeOHbIM NIaHOM.

TEMbI TEKUVOHHBIX 3AHATUN

Ne KonnyecTBO
Ha3BaHue TeMbl
n/m yacos
OyHa#s 3ao4yHas
hopma hopma
1 Tpob6nembl 3KONOTUK U OXPaHbl NPUPOAbI TEXHOTEHHOI0 pernoHa. 8 2
2 Tpo6nembl NPOMbILLNEHHOW 60TaHUKMW. 6 2
BCEIo 14 4

TEMbl IABOPATOPHbIX 3AHATUN

Neo KonnyecTBO
HasBaHne TeMbl
n/n 4acos
OuHas 3aoyHasn
thopma hopma
1 HakonneHne MOHOB TSHKENbIX METasIOB MPOPOCTKAMM PacTeHWI 9
nog, AericTBuem B1bpaumii.
2. BnvsHMe aHTPONOreHHOW HarpyskM Ha XXMU3HECNOCOOHOCTb 9
[peBeCHbIX pacTeHUIn B TOPOACKON cpeae.
3. anmvae BI/I6paLI,I/IOHHO-aKyCTMHeEKOFO lWymMa Ha COCTOSIHME U 2 1
YCTOMYMBOCTb JPEBECHbIX PaCTEHUMN.
4. BnvsHMe HU3KOYACTOTHOW BUOpaLMM Ha OHTOreHe3 pacTeHUIA. 2
5. BanaHue  MOHU3MPYIOLLEro  M3yYeHUA Ha  apXUTEKTOHUKY 9
pacTeHunn.
6. CoBpeMeHHble MeToAbl [eHApPOUHAUKauun. BbigBneHne BUAOB 5
[PeBECHO-KYCTapHMKOBbLIX PAaCTEHUIA YCTONUMBBLIX K BUOpaLuK.
1. MpoekTupoBaHue COBPEMEHHbIX 3aLUTHbIX «3e/EHbIX
KOHCTPYKLMA» NS 3alWMTbl  HacefneHWs OT BUOPaLMOHHO- 2 1
aKyCTMYECKOro Lyma.
BCEIo 14 2

6. MeToMUeCKMe PEKOMEHAALUN MO OpraHn3aLnum caMoCcTOsSTeNbHOW paboThl CTY/EHTOB.

OPFAHU3ALNA CAMOCTOATE/NIbLHON PABOThI CTYAEHTOB

Ne KonnyecTBO
Ha3BaHue Tembl
n/n yacos
OuyHa#s 3a04Has
thopma thopma

Kputepun OLEHKM 3KOMOTMYEeCKOro COCTOSHUA
1 cpeapbl no noporam YyBCTBUTE/IbHOCTU 3 5
61OMHANKATOPOB



TexHONornMm KOMMIEKCHOW  BUOMHAMKALNOHHOM
2 OLUEHKM  OKpyXawlleld  cpedbl  TEXHOreHHOro 3 5
pernoHa
KoHuenTyanbHble nogxoAbl K HOPMMPOBaHUIO B

3 CUCTEME 3KONOTMYeCcKoro 6MOMOHUTOPUHTa 3 >

4 3aKoH coxpaHeHWsa pa3Ho06pasns nonynaLmmn 3 5

5 5mo¢m3vl|<a YCKOPEHHOTO  CTapeHust  ApeBecHbIX 3 5
pacTeHU B ropofckon cpese

6 Brogmanyeckme acrnekTbl romeoctasa 3 5

7 anmﬂme 9KONIOTUYECKMX YCNOBUIM Ha 340pPOBbE 3 5
nogen

8 BnnaHue Bm6pau,v|l/| Ha COCTOSiHMe MembpaH 3 5
3pUTPOLMTOB MbILLIEN

9 BnvsHve Bnbpaunii Ha pacTuTe/IbHble OpraHu3Mbl 4 5
ApanToreHbl B KOMMMIEKCHOM BOCCTaHOB/IEHUM

10 MCUX0-HEPBHON LeATeNbHOCTY MOCe XPOHUYECKMX 4 5
3KOJIOrMYecKnx CTpeccoB

1 BnnsHue tumsnyecknx (PakToOpoB BHELLHEN cpeabl 4 5

Ha opraHu3Mm 4yenoseka
OnbIT  MPOEKTUPOBaHWUA  3IKONOTMYECKOW  CeTu

12 NOKa/IbHOTO  YPOBHA B CTENHOM  flaHALwlagTe 4 6
CeBepHoro lNpra3oBba
Knumatnyeckue W3MeHeHUs W WX BUAHWE Ha

13 APEBECHble PaCTeHUsi Ha Hro-BOCTOKE CTEMHOWA 4 5
30HbI JoHbacca
BCEIO 44 66

7. NugmBunpyanbHble 3afaHuna.

Mpumep UHANBULAYANbHOTO 3afaHUA:

1 Halignte coBpeMeHHble WCTOYHMKM, B KOTOPbIX OMWCAHO B/AWSHME BMOpaumm
(MexaHu4yecKme CTUMY/Ibl) Ha XXMNBbIE OpraHN3MbI.

2. [poaHanusupyiiTe akTyaJlbHOCTb TeMbl  MCCNefoBaHUA.  BbisiBUTE  OCHOBHbIE
npoTUBOpeYns, nopoxgarowme nccnegosaHus. Chopmynupyiite npobnemy uccnefoBaHus MyTem
BblJE/IEHNSI HAY4YHOI COCTaBSOLLEA NPOTUBOPEYNS.

3. CocTtaBbTe nnaH COOGCTBEHHOM OMbITHO-3KCNEPUMEHTA/IbHOW paboTbl MO  AaHHOM
TemaTke n BblbepuTe 0OBLEKT M METOAbl AN 6uor3nyeckoro mccnegosaHus. CoctaBbTe MJiaH
NnTepaTypHOro ohopMaeHns uccnefoBaHus (cogepXkaHne MarmcTepckon paboThbl).

4. Bblgenute KpuTepun 3(MHEKTUBHOCTM uUccnefoBaHus. CrpoekTUpyiite 0Xugaemble
pesynbTarhbl.

5. ChopmupyitTe nepeveHb NUTEPATYPHbLIX UCTOYHMKOB MO Npobneme UccnefoBaHus.

8. KOHTpPO/bHbIEe BOMPOCHI K MPOMEXYTOYHOMW aTTecTauum

TeopeTwnyecKne BOMPOChI K 3K3aMeHY
1.3aKOHbI BMO3HEPTETUKN.
2. KoHBepTupyeMble (hopmbl 3HEPTUN.
3. PerynsaTopHble BeLLecTBa K/eTKU.
4. ®NTOropMOHbI KaK NepBNUYHbIE MECCEHKEPDI.
5. MonekynspHble MexaHu3mMbl MeTabonn3ma.
6. [eiicTBME rOPMOHOB.
7. MonekynsipHble MexaHW3Mbl HaC/NeACTBEHHbIX 3a60/1eBaHNIA.



8. [eHHO-moNekynsapHble MexaHusmbl BAY, CMAL.

9. CUHTETUYECKas TeOpUs 3BOMKOLMM B CBETE COBPEMEHHbIX NPEACTaBIEHNN O MeXaHU3Max
MWKPO- 1 MaKpPO3BOJIHOLMUMN.

10. MepcneKTVBbI Pa3BUTUA KETOYHON TPAHCNIAHTOOMUN.

11. CTBOMOBbIE KMETKM.

12. TlepcneKTBHbIE HANpaB/ieHNs GUOTEXHOOMMW B PACTEHUEBOACTBE U XMBOTHOBO/ACTBE.

13. BuonH(popmaTrKa Kak 0Ha U3 COBPEMEHHbIX TEHAEHLUNIA B UHAYCTPUN CO34aHUA
NeKapCTBEHHbIX CPeACTB.

14. BuovnHhopmaTmka.

15. KOMMbHOTEPHOE KOHCTPYMPOBaHWE /IeKapCTB Ha OCHOBE CTPYKTYPbl MaKPOMO/EKY/bl-MULLIEHN.

16. CTpecc-peakuus, ee ponb B (POPMUPOBaHUM afanTauMOHHbIX MeXaHU3MOB.

17. MeTofonornyeckme LOCTUXEHUS U NEePCNEKTUBHbIE HANPaBeHNS MONEKYNSAPHON 1
K/NIETOUYHOI Buonorunu.

18. KapTnpoBaHue reHoB C NOMOLLbH0 XPOMOCOMHbIX MEPeCTPOEK.

19. KapTnpoBaHue reHoB C NOMOLLbI0 COMATUYECKOr0 KPOCCUHIOBepa.

20. CTpyKTypHas opraHusauma reHoma aykapuoT 1 npokapuor.

21. Pa3BuTuHe NpefcTaBfieHNiA 0 reHe. CTpoeHVe U PYHKLMOHMPOBAHKE XPOMOCOM.

22. [eHeTNYEeCKNIA KOHTPO/Ib HEKOTOPbIX acreKTOB MOBeLeHNs YenoBeka.

23. [eHeTNYECKNIA KOHTPO/b (HOPMUPOBAHMS NCUXONOTMUYECKUX XapaKTEPUCTUK YenoBeka.

24. M0o6WNbHbIE 31IEMEHTBI FTEHOMA 3YKapuOoT U NMPOKapuoT.

25. TpaHCMno30HbI, PETPOTPAHCMO30HbI.

26. OnepauynoHHbIA NPUHLMM OpraHn3aLuny reHoB NPoKapumoT.

27. CTPYKTYPHO-PerynsaTopHbI NPUHLMN CTPOEHNS TeHOB 3yKapuoT.

28. MonekynspHoe KNoHUpoBaHue. BeKTopbl A9 MONEKYNAPHOr0 KNOHMPOBaHNS.

29. mmyHoreHeTrka. OHKOreHeTukKa.

30. IBONIOLMOHHAA MOP(O/IOTUA XKUBOTHBIX.

31. Buouranyeckme acnekTbl roMeocTasa.

32. PacTeHuns B aHTPONOreHHO TPaHC(OPMUPOBAHHOW cpeje.

33. OCHOBHble KOHLENTYaNbHbIe MOMOXEHUA U COCTOAHME (OPMUPOBAHUA 6a3bl LaHHbLIX
«PUTOPa3HOO6pa3ne TEXHOreHHbIX 3KOTOMOBY.

34. OnbIT NPOEKTMPOBAHMSA 3KONIOMMYECKON CETU IOKASIbHOTO YPOBHS B CTENHOM laHALLadTe.

35. Sth(heKTUBHOCTb PYHKLIMOHNPOBAHWSA N1ECONOMOC KaK 3KOMOTMYECKUX KOPUL0POB SKOCETH.

36. KnumaTunyeckue N3MeHeHNs 1 UX BNIUSHWE Ha SpeBeCHbIE PACTEHMA Ha Oro-BoCTOKe JloHbacca.

37. CTBONOBbIE KMETKN U MUX UCNONb30BaHWe. VICTOYHMKMN CTBONOBbLIX KNETOK Y B3pPOC/I0ro
opraHusma. NprMeHeHne CTBO/OBbLIX KNeTOK A4/1 BOCCTaHOBNEHUS OpraHos.

38. CoBpeMeHHble MOAXOAbl K W3YYEHWKO 3BONIOLMM XMBbIX opraHuM3mMoB. CTpyKTypa
reHoMa 1 HeKaHOHMYecKune opmbl U3MEHUMBOCTU, UX PO/b B 3BONKOLMM XKMBbLIX OPraH13MOB.

39. BnusiHME [LOCTWDKEHWUI TFEHOMUKU Ha Pas3BUTKE KJIKOYEBbIX Harnpas/ieHUiA 3BOJHOLMOHHOM
6ronorun. Ponb ropu3oHTasbHbIX (NaTepasibHbIX) NePeHOCOB reHOB B 3BOHOLMM XMBbIX OPraHWU3MOB.

40. YyxepogHble (MHBa3WiiHble/afBEHTUBHbIE) BWAbl PACTEHWUIA, >XMBOTHbIX W rpuboB B
(hayHe un piope. AGOpPUreHHbIe Y aABEHTUBHbIE (POPMbI, MHTPOAYKLMSA N HaTypannsaums.

41. CoOBpeMeHHOe COCTOSHWe u3y4yeHus OuopasHoobpasus W ero  MepcrekTUBbI.
Pa3Hoo6pa3ne opraHnMyeckoro mupa. Anba-, 6eTa- 1 ramma pasHoob6pasue.

42. TlpuknagHas MWKpobMonorua: npoKapmoTbl B MPOMbILIEHHbIX TEXHOMOMMAX.
MpokapuoThbl U MeAnLMHA: TEHAEHUUN Y HanpaB/eHNS COBPEMEHHBIX UCCNeL0BaHWIA.

43. TlonyyeHne M UCMNONb30BaHWe  TPaHCreHHbIX  OPraHM3MoB.  [eHeTMyecku
MOAMMDULMPOBAHHbIE OpPraHn3Mbl U NPo6emMbl 6M06e30MacHOCTH.

44. BunoTecTMpoBaHMe KaK COCTaBHOW 31eMeHT B CUCTEMe OLEeHKM 6106e30MacHOCTM
OKpyXatoLeit cpefbl. OCHOBHblE METOLbI KOHTPONS XUMUYECKOT0 3arps3HeHuns 6ruocgepsl.

45. [leHApOUHANKALMM B OBUOU3NYECKOM acrekTe.

46. BUON3NYECKNIA NOAXOK K N3YHEHMIO APEBECHbIX PacTeHWi B rOPOACKON cpee.
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47. KpuTepmm OLEHKM 3KOMOrMYECKOro COCTOAHUSA Cpefbl M0 NoporaMm YyBCTBUTENbHOCTU
OMONHANKATOPOB.

48. AnpobuposaHune crnocobos 6MONHAMKALMM 3KONOrMYeCKOro cocToaHua [JoHbacca.

49. CrHepreTuka n ee BO3MOXHbIE NPUNOXKEHUA K Npo6ieMam 61Monornm n MeguLLMHbI.

50. Pas3paboTKa TEXHO/OMMM KOMMIEKCHOW OMOMHAMKALMOHHOM OLEHKN OKpPYXXatoLLein
Cpefbl TEXHOTEHHOIO PermoHa.

51. OnpegeneHne MOPOroB  YyBCTBUTENbHOCTM  OUMOMHAMKATOPOB  HAa  [AelicTBue
3KO/IOrMYeCcKn HebnaronpuAaTHbIX PaKTopoB Cpesbl.

52. PazpaboTka cnoco60B GMOMHAMKALMM 3KONOTMYECKOro cocTosHus JoHbacca.

53. OnpegeneHne HOPMATUBHbIX MapamMeTPOB BUOVMHAVKATOPOB A/151 IKONOMMUYECKOTO MOHUTOPUHTA.

54. KoHuenTtyajnbHble NoAxoAbl K HOPMUPOBaHWKD B CUCTEME  3KONOTMMYECKOoro
OGVIOMOHUTOPUHTA.

55. ABTOMAaTM3MPOBAHHbLIA MOHUTOPUHT 3KONOrMYECKOro COCTOSHUA NOBEPXHOCTHbLIX BOJ, C
1Cronb3oBaHMEM (DUTOMIAHKTOHA B KaYeCTBe GUOMHAMKATOPA.

9. O6pasel, MOAY/IbHOTO KOHTPO/IA
Bonpocbkl K MOAgyN1bHOMY KOHT PO

1.CofepxaHve u 3agayn 6uogusmkn. Csoeobpasve NPosBAEHUA 3aKOHOB (U3NKU ©
(hM3MYECKOA XMMUMN B XKUBLIX OpraHm3max. OCO6eHHOCTU MUCMO/b30BaHUA (PU3NYECKUX METOLOB B
O6rom3nyecKnx nccnesoBaHmax. Ponb 0TeYeCTBEHHbIX YUEHbIX B Pa3BUTUN GUODN3NKN.

2. Knaccuukaums TepMOAMHAMUYECKMX CUCTEM W WX  (YHKUWA. [epBbll  3aKOH
TEPMOAVHAMUKK, ero POpMyIMpoBKa M MNPUMEHEHUE K XMBbIM 00bekTaM. OnbiTbl Jlannaca u
JNaByasbe. 3aKOH ["ecca 1 ero 3HayeHwue.

3. HakonneHwe un pacnpefeneHne 3HEPrum y XXUBOTHbIX W PacTUTeNIbHbIX OpraHuW3MOB.
MMpUNOXNMOCTb 3aKOHa COXPaHEHUS 3HEPTUM K XWMBbIM OpraHu3mMam, KOSMULMEHT Mone3Horo
[eCTBMA NPOTEKAKOLLMX B HAX NPOLLECCOB.

4.BTOpoli 3aKOH TepMOAMHAMMWKM W €ro 3HavyeHme ans 6uonorun. MoHATME rpagneHTa.
CBob60oAHas v cBA3aHHaa aHeprua. HTponus. PaboTocnoCO6HOCTL CUCTEMBI.

5.NoHATME 3HTponuKU. CBA3b 3HTPONUU C YNOPAAOYEHHOCTHIO CUCTEMbI. JHTpOMUA ©
nHopmMauusa. Posib SHTPONUN B XKU3HELEATEIbHOCTU OPraH13MoB.

6. CTaunmoHapHoe COCTOSIHME B XMBbIX cucTeMax. OTnMYME CTaLMOHAPHOr0 COCTOAHUA OT
TEePMOANHAMUYECKOr0O paBHOBECUSA. 3HaYeHNe TEOPUM OTKPbITbIX CUCTEM B GUOMOTUN.

7.BnnsHMe BHELWHWX YCMOBUIA HAa XOA peakuuu B 3aKPbITbIX W OTKPbITbIX CUCTEMAX.
SKCTpeManbHble YPOBHU. POnb (hepMEHTOB B 3aKPbITbIX M OTKPbITLIX CUCTEMAX.

8.banaHc sHTpOMMW B OTKPbITbIX CUCTEMAax. YpaBHeHue [puroxuHa. Ponb 3HTponumn B
Harnpas/IeHHOCTY MPOLLECCOB 0OMeHa B XUBbIX cucTeMax. OCHOBHbIe NPU3HAKN MUTPaLLMN SHEPTUN.

9.Murpauna aHeprum B HeOPraHMYeCKOM MUPE N B XUBbIX cucTemMax. OCHOBHbIE NPU3HaKK
MUTpaLLN IHEPTUN.

10.Teopuv Murpauum 3HEPruM B XECTKUX CTPYKTypax M B XXUAKON ase (nepeHoc
3NIEKTPOHA, NPOTOHHAA Teopus, TUMNOTe3a I3KCUTOHA, NPUHUMN pe3oHaHca). Ponb AT® npu
MUTPaLLMN 3HEPTUU B XKMBbIX OpraHu3Max.

11.MeToAbl U3y4YeHUS MPOHULAEMOCTU BELECTB B K/ETKM (O6bEMHBbIA, WHAWKATOPHBIW,
XUMWUYECKUIA, METOA MeYeHbIX aTOMOB W  MWCKYCCTBEHHbIX (HOCHOAUNNAHBLIX  MembpaH).
[MonoXunTenbHble CTOPOHbI M HELOCTATKN 3TUX METOAO0B.

12.3aKoH gnysnn. YpaBHeHne duka. KoahpuumneHT anddysmm n npoHULaeMOCTH.

13.MpaBuna OepToHa. ®u3nyecknii cmbicn npaBun OBepTOHa B CBETe COBPEMEHHbIX
npeAcTaBNeHNiA r3nyecKor Xumun. KoapgpunumeHT pacnpeaeneHns BELLECTB.

14.MembpaHbl KNeToK, UX CTPOeHMe u yHKUMWU. Monmmopdunam 61nonornyecknx memopat
(namennspHas, muuennapHas v rnobynspHas qopmbl).

15.XvMmnyecKuin coctas 61MoMormyeckmx MembpaH. PepmMeHTHO-TPaHCMNOPTHbIE CUCTEMbI MEMOPaH.

16.MembpaHHas Teopus MPOHMLAEMOCTU BELLECTB B KNETKM U ee KpUTMKa. COBpPeMEHHoe
COCTOsIH/E MeMOBpaHHO Teopuun.
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17. CopbuunoHHaa ((hasoBas) Teopus MPOHULAEMOCTU U ee KpuTuka. CoBpemMeHHOe
npefcTaBfeHVe O CBOWCTBAX MNpOTONJasMbl B CBeTe TEOPUM  MOJMUINEKTPONMTOB. Ponb
NpOoTONNa3Mbl B pacrnpefesieHNIN BELLECTB MeXAY KNeTKOW 1 Cpeaoil.

18.Tunbl TpaHcnopTa (NepeHoca) BELLECTB Yepe3 KeTouHble MeMbpaHbl (posib rpajueHToB).

19.AKTVBHbIN TPaHCNOPT MOHOB 4Yepe3 MembpaHy Ha NpuMMepe MepeHoca HaTpus U Kanus
yepes KOXY NArYLIKN, CTEHKN NOYeYHbIX KaHanbLeB. OMbITbl C TEHAMUW 3pUTPOLUTOB.

20.OHepreTnka akTMBHOro TpaHCcNopTa MOHOB Yepe3 MeMbpaHy. Mogesnb paboTbl MarHuem
aKTUBMPYEMOI HaTpuit-kannesoin AT®-a3bl. MMNOTETMYECKAA CXEMA aKTUBHOIO TPaHCMNOopPTa.

21. TMaccuBHbI TpaHCMOPT BeWeCcTB B K/ETKW Ha NpuMMepe MepeHOca CaxapoB uYepes
mMeMb6paHy. CxemMa naccuBHOro TpaHcnopta. OTAMYMe NAacCMBHOrO TpaHCnopTa OT Anddy3uu.

22. NpOHMKHOBEHME B KNETKY KUCMOT U OCHOBaHWIA. 3Ha4YeHMe aKTUBHOMN peakuun cpefbl 1
BHYTPUK/IETOYHOIO COLEPXMUMOT0o [N MNPOHUKHOBEHWUA CnabblX 3NeKTPOUTOB B KIETKW.
3aBMCUMOCTb MPOHULLAEMOCTM B KETKM OT pH cpefbl 1 OT KOHLEHTpauumn BO BHELLHel cpege.

23.Pofib KONNOWAHO-O0CMOTUYECKOrO AaB/ieHVs 6eNKoB NnasmMbl U MMAPOAMHAMUYECKOrO AaB/eHus
KpPOBW B BOAHOM basiaHce opraHv3ma. Prsnko-XMMUYecKne OCHOBbI IB/IEHUSA OTEKa U BOCMaIEHW.

24.51BneHne 0LHOCTOPOHHEN NPOHNLAEMOCTIN BUTANbHLIX KpacuTenei Yepes KoXy NAryLuKu.
25.3aBMCMMOCTb MPOHULLAEMOCTM KOXW NIATYLLKK OT pH cpefbl.

26 OCMOTMYeCKOe AaB/eHne U KONOULHO-0CMOTUYECKOe [aBfieHue.

27.HabyxaHue TkaHei. BimsHWe pasniMyHbIX YCNOBWIA Ha HabyXxaHUe TKaHel NAryLiKu.

28.9NeKTPONpPOBOLHOCTb XMUBbIX CUCTEM. HBNEHME nonapusaummn. Teopus BarHepa.

29.MoBegeHne npoTtonnasMbl B MNOMAe MOCTOAHHOrNO Toka. ConpoTuWBEeHME W cuna
MOCTOAHHOIO TOKA, NPOXOAALLEr0 Yepe3 K/EeTKU B TKaHW.

30. lMoBefeHne npoToniasmbl B Mo/e NepemMeHHOro Toka. imnegaHc.

31.4ucnepcus 3NeKTPONPOBOLHOCTU XUBbLIX CUCTEM B MOJIE NEPEMEHHOIO TOKA HA HU3KMX
yacToTax. Koath(uumneHT Xn3HecnocobHoOCTH.

32. 0unonbHas nonspusauma 1 OU3NeKTpUYeckas npoHuuaeMocts. Popmyna Crokca. 30HbI
AVCriepcumn 3NeKTPONPOBOAHOCTY XXMBbIX CUCTEM B NePEMEHHOM MoJie pa3Hol YacToThbl (a, B, Y - AUcrepcus).

33.Knaccuukauma 61MonoTeHLManos no GU3MonorMyecKUM npoueccam, C KOTOPbIMU OHM
cBA3aHbl. PUNKO-XMMUYECKME OCHOBbl BO3HWKHOBEHWA MOTEHLMANOB B MOJENIbHbIX CUCTEMAX.
3HayeHve BMOMNOTEHLMAN0B AN XU3HeLeATeIbHOCTN OPraHN3MOoB.

34.l0HHAHOBCKaA pa3HOCTbL MNOTEHUManoB B MOJE/NbHbIX cucTtemax. Ee cBA3b ¢
MOTEHLMaNOM MOKoS.

35.MembpaHHa#d ¥ anbTepauuoHHas  Teopun  BO3HUKHOBEHWA  GMOMOTEHLMAOB.
CoBpeMeHHOe NpefCcTaBNeHWe 0 NOTeHUMane Mnokos. YpaBHeHUe HepHcTa Ans pacyeta Be/IMYMHbI
noTeHLmana nokos.

36.MeToabl  U3MepeHUs  6UONOTeHUMaNoB  (MUKPO3NEKTPOAbLI, KOMMEHCALUMOHHBIA  1©
3N1EKTPOMETPUYECKNIA METOABI).

37.MoTeHuman feicTBus. PO MOHOB HATpUA U Kains B reHepaumu noteHupana AeicTeus B
FMraHTCKOM akCOHe KasibMapa (MOTOKM 3TUX MOHOB B pa3/IMuHble (hasbl pasBuTUs NOTEHLMaa AeicTBuS).

38.MeTof, MeyeHblX aTrOMOB KaK OfWH W3 YHMBEPCA/bHbIX METOLOB COBPEMEHHbIX
6ronornyecknx mccnefoBaHnin. OCHOBHbIE NPUHLMMbLI METOAA MEUYEHbIX aTOMOB.

39. CTpoeHne aToMa ¥ aTOMHOT 0 fpa. SNEKTPOHbI, NPOTOHbI, HEMTPOHBI. V130TOMbI 1 1306apb!.

40. Victopusa OTKpbITUS pagmoakTMBHOCTU. CTabwunbHble M pafMoaKTUBHbIE M30TOMbI. WX
NpUMeHeHVe B BMOIOrMYeCKNX UCCNef0BaHUAX.

41. XapaKTepucTnKa a-n3nyyeHus, nepsoe nNpaBnio CMeLLeHus.

42.XapaKTepucTnKa B-n3nyyeHns, BTOPOe M TPETLE NMPaBU/IO0 CMELLEHNS.

43.y-n3ny4yeHune, ero B3aMMofeincTBMe C BellecTBOM (hoToathdeKT, ahdekT KomnToHa,
a(h(pekT 06pasoBaHuna nap). OTAnYKe y-U3NyYeHUs OT PEHTIEHOBCKOIO.

44.CnocobHOCTb MPOM3BOAWTL MOHM3ALMIO BeLlecTBa, KakK OAHO W3 [/1aBHbIX CBOWCTB
ALepHOro n3nyyeHuns (nepsmyHas 1 BTOPUYHAA MOHU3ALNSA).

45IoHATME 006  aKTMBHOCTM  pafMOaKTMBHbLIX  M30TOMNOB. EAMHMUbLI  M3MepeHUs
pagnMoakTMBHOCTK (Kopu, pesepdopa).
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46. 3aKOH pagMoakTMBHOrO pacrnaga (MaTemMaTUYecKoe BblpaXKeHWe, rpagmyeckoe
npeacrasneHme). KoHctaHTa pacnaga.

47.NMepuog nonypacnaga. CpefHAas NPOLO/IKUTENbHOCTb XXWU3HW aTOMOB Pafv0aKTUBHbIX
M30TONOB. 3Ha4YeHue nepuoga nonypacnaga B 6MON0rMYECKUX UCCNef0BaHNAX.

48./ICKyCCTBEHHbIE  PajMOaKTUBHblE W30TOMbl  VICTOPUA  OTKPbITUS  UCKYCCTBEHHOM
pagvoaKTUBHOCTU. MeTofbl MOMlYYEHUS  UCKYCCTBEHHbIX W30TOMOB. 3HayeHue WX Ans
610NOrNYeCcKUX UccneLoBaHWiA.

49.CT1abunbHble N30TOMbl. MacCneKTPOMETPUYECKUI METOL UX 0OHAPYXXEHMS.

50.MpegencHofonycTUMbIE  [03bl  MpU  paboTe € pajMoakTUBHbIMKW  U30TOMAMM.
WHavkaTopHble [03bl. OCHOBHble [03bl AENCTBUA WMOHU3UPYIOLLEr0 W3MYy4YeHUs Ha BeLLecTBO
(peHTreH, ®3P, B3P, OBJ).

51.Mepwog nonysbiBeAeHUs. MMEKTUBHLIA Nepuos nonysbiBeAeHUs (MaTemaTuyeckoe
BblpaXKeHue). Kputnyeckne oprambl.

52.MeTtofbl 06Hapy>XeHus 7 perucTpauuu PaanoaKTUBHbBIX N30TOMOB
(aBTOpagmnorpagMyecknii, KanopuMeTPUYECKUid, XUMUYECKWUIA, METOA4 CYeTa CUUHTUANALUNNA,
PafMOMETPUYECKIIA).

53.MpuHunn  paboTbl CYETHOM TPYOKM HA MpUMEPe  MOHM3ALUOHHOW  Kamepbl.
BonbTamnepHas xapakTepncTuka MOHU3aLNOHHON KaMepbl.

54.Pagunometpuyeckasds yctaHoBka Tuna b  (OCHOBHble  y37bl, WX  Ha3Ha4yeHwue,
npuHLMNuanbHasa 6110K-cxema). MpoBepka nepecHeTHON CXeMbI.

55.K0oHCTpyKUMA rasopaspsgHoro cyetymka einrepa-Mionnepa. OCO6EHHOCTU CUHETHMKOB,
npefHa3Ha4YeHHbIX 419 CYeTa a, B, Y -U3yYeHWUiA (TUNbl CHETHBIX TPYOOK).

56.MexaHn3m ra3oBoro paspsija B CYeTHOW TpyOKe. MepBMYHAA 1 BTOPUYHASA MOHM3ALMS.

57.MaweHune paspaga B CHETHON TpyOke. Hecamoracslmecs n caMoracawmecs CYeTHMKMN.

58.Paboyasi xapaKTepuCTMKa CYETHOW Tpy6Kn. Bbibop paboueli TOUKM CUETHOW TPYyOKM.
OnpejeneHne ypoBHA pagnaLiOHHOIO oHa.

59.CHATMe paboueli XapaKTEPUCTUKN CYETHOW Tpybku. Ee oTnmume OT BONbTaMMEepHON
XapaKTepUCTUKN NOHU3ALMOHHOW KaMepbl.

60.9KpaHnpoBaHNe cYeTHOW TPy6bKM npu paboTe. Cnocobbl 3KPaHMPOBaHNA CYETYMKOB MpW
paboTe C pasINYHbIMU BUAAMUN U3NTYUYEHWIA.

61. NMpuMeHeHe pagnoakTBHbIX N30TOMOB B KAYECTBE MEYEHbIX aTOMOB B BMO/IOMMYECKNX
nccnegoBaHusaxX. V30TonHbIi adekT. MNoHATMe 06 aKTUBHOCTU paanoakTUBHBIX Npenaparos.

62.MprMeHeHe MeYeHbIX aToOMOB B 6MOMOrUW, MeLULMHE M B CENbCKOM XO3AWCTBE.
OrpaH14YeHuns B NPMMEHEHUN 3TOIO0 MeToZa.

10. O6pasel, 3K3aMeHaLMOHHOro 6uneTa

roy BMno «JOHEUKNN HAUNOHANbHBIM YHUBEPCUTET»
Buonornyeckunii hakynbtet

HanpasneHne NoAroToBKu: 06.04.01 Buonorusa

MarucTepckasa nporpamma: orousmka

Mporpamma NOAroTOBKMU: akafjemMuyeckaa marucrpaTypa

CemecTp i

YyebHas gucumnanHa CoBpeMeHHble npo6iembl 6ronorum (brnogursnka)
BUNET Nel

1 OnpegenexHve NOPOroB YyBCTBUTE/ILHOCTU BUMOMHAMKATOPOB Ha AeNCTBUE 3KONOTMYECKM
HebnaronpuATHbIX ()aKTOPOB Cpespl.
2. leHoponHAMKauUM B GMOM3NYECKOM acrekTe.

YTBEPX/EHO Ha 3acefjaHnm Kageapoi 6uodunsnkm, NpoTokosn Ne or“_” 20 T



3aB. Katheapoii
JK3ameHaTop

KpuTepun oueHMBaHNA 3K3amMeHa

Homep 3agaHuA KonnyecTBso 6anios
3agaHue 1 20
3agaHue 2 20

Bcero 40 6annos

11. O6pa3seL, TeCTOBOro 3ajaHuna (Npu HaM4um)

12. Kputepuu oueHnUBaHNA

Mo Kypcy npegnonaraetcsd MpoBefdeHWe MOLY/NbHOrO KOHTPOAs, nabopaTopHbIX paborT,
BbIMO/IHEHNE MHAMBUAYANbHOW paboTbl W 3K3aMeH. OK3aMeH CAalT CTYAeHTbl C LeMbko
MOBbILLEHWNS PEATUHTA.

Pe3ynbTaTbl MPOMEXYTOYHOM aTTecTauuy OLEHMBAKOTCA MO FOCYAApCTBEHHONW LUKane W
wkane ECTS.

PacnpegeneHuve 6ann108, KOTOpble MOTYT MONYYNTb CTYLEHTbI
B NpoLecce U3yyeHNsa ANCLMUNINHDI

OpraHu3aunoHHo CPC
y4e6Has paboTa VIHauBnayanbHas MogaynbHbIli KOHTPOMb
CTyAeHTa paboTa
max 40 6annos max 40 6annos max 20

6annoB

Co0TBETCTBME rocyapCTBEHHOW LUKa/bl OLeHNBAHUSA
aKafeMun4yeckom ycnesaemocTu u Wwkansl ECTS

OueHka
OueHka  no 100-6anbHOM OueHKa No rocyfapCTBEHHON WKane OueHka no
no wkane  LwWkane, KoTopas (3Kk3ameH, AnddepeHLMpPOBaHHbIN rocyAapCTBEHHOM
ECTS [encTeyeT B 3a4er) LwKane (3a4er)
[JoHHY
A 90-100 5 (0TAnYHO) 3a4TeHO
B 80-89 4 (xopoLLo) 3a4TeHO
C 75-79 4 (xopoLLo) 3a4TeHO
D 70-74 3 (yLOBNeTBOPUTESBHO) 3a4TeHO
E 60-69 3 (Y40BNETBOPUTENBHO) 3a4TeHO
EX 35.59 2 (Hey,qosneTBopMTenbyo)c He 334TEHO
BO3MOXHOCTbIO NMOBTOPHOIA caun
2 (HeyLOBNETBOPUTENLHO)C
F 0-34 BO3MOXHOCTbIO NMOBTOPHOIA cauun npu HE 3UTEHO

yCnosumm 06a3artefibHoro Habopa
[OMOMHUTENbHbIX 6a110B

13. MaTepmnanbHO-TeEXHNUYECKOe 0becrneveHne y4ebHOro npouecca.
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JleKUMoHHbIe 3aHATUA NPOBOASTCA B ayAUuTOpMM 060PYAOBaHHOW MENOBO  [OCKOA.
NabopaTopHble 3aHATUA NPOBOAATCA B Yy4yebHON nabopatopum 6uoM3MKKM, 060pYyLOBaHHON
crneymanm3npoBaHHbIMIU nNpubopamu 418 NPOBeAeHUs UCCNefoBaHWi, peakTMBamu, KOMMbIOTEPOM
C AOCTYNOM K CeTu VIHTepHET, n1abopaTopHbIMU CTONIAMU, JOCKOM.

14. PekomeHa0OBaHHada nuTepaTypa
OcHoBHaAa nuTepaTypa

1 CoBpeMeHHble nNpobnembl 6ronorun (buodumsnka) [SNeKTPOHHLIN pecypc]: yuebHoe
nocobue / [coct. C. B. becnanosa, B. O. KopHueHko]; FOY BI1O "[oHeLKUA HaLMOHa/bHbIN
yHuBepcuTeT", bBuonornyeckuin gakynoteT, Kadegpa 6uotmsmkn. - LoHeuk: OoHHY, 2017. -
ANeKTPOHHbIe faHHble (1 darin).

2. WN36paHHble rnaBbl 6MoM3MKK. CyLHOCTb OpraHu3aumMm n (YHKUUOHMPOBAHUSA
610N0rnYecknx 06bEKTOB. [DNEKTPOHHbLIA pecypc] : yuyebHoe nocobue / [cocT. C. B. becnanosa,
FO. A. Cupiok, B. B. KoHOHeHko]; TOY BIMO "[OHeuKuid HaunoHanbHbIA YyHUBEpCUTET",
Buonornyeckuin akynbteT, Kageapa 6uogusnkun. - [oHeuk : JoHHY, 2017. - SNeKTPOHHble
AaHHble (1 chaiin).

3. becnanosa C.B. buogusnyeckne meTtogbl mMccnefoBaHus OMONOrMYECKUX CUCTEM.
YacTb 1 [OneKTpoHHbIN pecypc] : yuebHo-meToauyeckoe nocobue / C. B. becnanosa u gp. ; FOY
BMO "[loHeuKuin HaumoHa/bHbI  yHMBepcuTeT", bBuonornyecknin  dakynbTeT, Kadegpa
6nocmsmku. - OoHeuk : AoHHY, 2017. - 3neKTpoHHble faHHble (1 daiin).

4. ly6apes A. A. WN3bpaHHble rNaBbl TEOPETUYECKON OUODMINKN [SNEKTPOHHBINA
pecypc]: ydebHoe nocobme/ A. A. Tybapes, C. B. becnanosa ; FOY BIO "[oHeuKunii
HaUMOHaNbHbIA yHUBepcuTeT", Buonornyecknin dakynbTtet, Kadgegpa 6umodusnkn. - [LoHeuK :
[oHHY, 2017. - 9neKTpoHHble faHHble (1 daiin).

5. brnogmanka membpaHHbIX NpoLeccoB. TpPaHCMOPT BewecTB 4vepe3 OGMOMOrnMYecKyto
MembpaHy [OneKTpOHHbIN pecypc]: yyebHo-meToan4veckoe nocobue / [coct. C. B. becnanosa, B.
O. KopHueHko]; TOY BIMO "[OHeUKUA HauuoHanbHbIA YHMBEpCUTET", BUoNOrnyeckuii
thakynbTeT, Kadeapa 6nogmsmkm. - [oHeuk : JoHHY, 2017. - 3neKTpoHHbIe gaHHble (1 daiin).

6. becnanosa C.B. buogumanyeckme meTofbl UCCNefoBaHUA OUMONOTMYECKUX CUCTEM.
YacTb 1 [OneKTpoHHbIi pecypc] : yvyebHo-meToanyeckoe nocobue / C. B. becnanosa u gp. ; FOY
BMO "[loHeuKWin HaumoHanbHbIA  yHMBepcuTeT", bBuonornyecknin  dakynbTeT, Kadegpa
6nocmsnku. - OoHeuk : AoHHY, 2017. - 3neKTpoHHbIe faHHble (1 daiin).

1. KoHCnekT nekuynin no Kypcy «brogmanka CEHCOPHbIX CUCTEM» [DNEKTPOHHbIN
pecypc] / [coct. O. C. Tlopeukuii] ; TOY BMO "[OHeUKUA HaUMOHaNbHbIA YHUBEPCUTET",
Buonornyeckuin akynbteT, Kadeapa 6unopusnkn. - [oHeuk : AoHHY, 2017. - SNeKTPOHHble
AaHHble (1 chaiin).

8. KopHueHko B. O. 9konoruyeckas 6uogusnka. Moaynb 1 [OneKTpoHHbI pecypc] :
yyebHoe nocobue / B. O. KopHueHko, C.B. becnanosa ; FOY BIMNO "[OHeuUKWA HauMOHa/bHBbINA
yHuBepcuTeT", buonornyeckuii akynbteT, Kadeapa 6mocmsmkn. - LoHeuk : LoHHY, 2017. -
ONeKTPOHHbIe faHHble (1 daiin).

JononHuTenbHaa nMTepaTypa

1 Buomsnka nepBrUHbIX (DOTOCUHTETUYECKMX NPOLLECCOB [DNEKTPOHHBIA pecypc] :
yuyebHoe nocobue / [cocT. C. B. becnanoa, C. B Uyduukuii, E. C. Cepreesa] ; NOY BINO
"[lIOHEUKNIA HauuoHanbHbIN yHMBepcuTeT", bruonornyecknii dakynotet, Kadeapa 6uodmsvkun. -
[oHeuk : NoHHY, 2017 - OneKTpOHHble faHHble (1 caiin).

2. becnanosa C.B. ®usmko-6uonornyeckas OLEHKA MNEpPBUYHbLIX  MPOLECCOB
(hoToCMHTe3a [ONeKTPOHHbIN pecypc] : ydebHO-meToamnyeckoe nocobue / C. B. becnanosa, C. B.
Uygpuuknin, E. C. CepreeBa ; OY BINO "[oHeuknii HaUMOHa/NbHbLIA yHUBEpCUTET",

Buonornyeckuin akynbteT, Kageapa 6uogusnkun. - LoHeuk : JoHHY, 2017 - OneKTpPOHHble
AaHHble (1 chaiin).

3. OCHOBbl MaTeMaTU4eckoih 06paboTKM 3KCMEPUMEHTANIbHbIX AaHHbIX B 6MONOrUK
[2nekTpoHHbIN pecypc] : yuyebHO-MeToAMYecKoe nocobue / [cocT. E. B. TumoweHko] ; FOY BIMO



15

"[lIOHEUKNIA HauuoHabHbIA yHMBepcuTeT", Buonornyecknin akynotet, Kadeapa 6uodmsmkn. -
[JoHeuk: [oHHY, 2017 - SnekTpOHHbIe faHHble (1 thaiin).

4. BnnsHue BbICOKOro AaBneHUst Ha OMO00BLEKTbI [DNEKTPOHHbIA pecypc]: y4yebHoO-
meToguyeckoe nocobue / [coct. C. B. becnanosa, tO. A. JNlereHbkuid] ; FOY BIMO "[oHewLknii
HaUMOHaNbHbIA yHUBepcuTeT", Buonornyecknii akynbteT, Kadegpa 6umogpusmkn. - [LoHeuk:
[oHHY, 2017 - 3neKTpoHHble AaHHble (1 daiin).

5. [JoHeukmne uteHnsa 2016. Obpa3oBaHUE, HayKa W Bbl30Bbl COBPEMEHHOCTMN [DNEKTPOHHbIN
pecypc] : matepuanibl KOH(epeHumH ..., 16-18 mas 2016 / [pegkon.: C. B. becnanosa (rn. pea.) v ap.] ;
oY BIMO "[oHeuKkunit Hau, YH-T" ; Accoumaums topug. By3oB Poccum ; MexxayHapoaHas CraBsiHCKas
aKageMuna Hayk, 06pa3oBaHNsl, UCKYCCTB U KyNbTypbl. - SNEKTPOHHbIE TEKCTOBbIE AaHHbIE. - POCTOB-Ha-
[oHy : M3a-80 KOXHOro egepanbHoOro yHusepeuteta, 2016 - T. 2 : XuMU4eckne, 61onornyeckue u
MeAMLMHCKMNE HayKu. 439 c. (1 daiin)

6. [oHeukne uteHus 2017: PycCckmii Mup Kak LMBWAM3ALMOHHAA OCHOBA Hay4HO-
06pa3oBaTeNIbHOr0 M KynbTYpHOro pa3BuTusi [loH6acca [OneKTpOHHbIA pecypc] : matepuansi
KOHMepeHuun ... : 17-20 okTabps 2017 r. : B 7 7. / [nog obw,. peq. C. B. becnanosoii] ; FOY BIMNO
"[IOHEUKNIA HaunoHanbHbIA yHuBepcuTeT" ; ®oHA "PycCKii mup". - SNEKTPOHHbIE TEKCTOBble
AaHHble. - JoHeuk : JoHHY, 2017. - T. 2 : XuMuKo-6mnonorunyeckme Hayku. 417 c. (1 daiin)

7. [JoHeukne uteHns 2018: o6pa3oBaHue, HayKa, WHHOBaUMKW, KynbTypa W BbI30Bbl
COBPEMEHHOCTW [DneKTPOHHbIV pecypc] : LU MexayHapofHas HayuyHas KOH(epeHUus : maTepuanbl
KOH(pepeHummn : 25 oktabps 2018 r., r. JoHeuk / [nog obw, pea. C. B. becnanosoii] ; NOY BINO
" [LIOHELIKMIA HaUMOHasbHbIV YHMBEPCUTET" ; doHA "PyCCKMin M p". - DNEKTPOHHbIE TEKCTOBbIE JaHHbIE. -
[oHeuk : [JoHHY, 2018. - T. 2 : XMuKo-6monornyeckme Hayku. 355 c. (1 daiin)

15. MH(hopMaLMOHHbIE pecypchl

http://www.donnu.ru/ecolog/archiv - Apxus HOMepoB >XypHana Mpo6siemMbl 3KONOTMK U
OXpaHbl MPUPoAe TEXHOreHHOro pernoHa (JoHHY)

http://www.donnu.ru/vestnikA/archive - Apxus HOMepoB XypHana BecTHuk JoHHY Cepusa
A EcTecTBeHHble Hayku (JoHHY)

http://dbs.com.ru/index.php/prombotanika - ApxvuB HOMepPOB >ypHana [poMblILLIeHHas
6oTtaHuka (4BC)

http://erg.biophys.msu.ru/wordpress/study -  martepuansl ERG  Research  Group
Nabopatopus TeopeTnyeckoin 6nomsnkn (MIry)

http://mondnr.ru/ - MuHMUCTEpCTBO o06pa3oBaHWa W Haykum JloHeukoin HapopgHoi
Pecnybnuku

https://www.donippo.org/ - TOY AMNO «[OHeUKUA pecny6NMKaHCKUIA  MHCTUTYT

[OMOMHUTENIBHOI O Mejarornyeckoro 06pasoBaHuN»

http://resobrnadzor.ru/ - PecnybnmnkaHckas cnyX6a no KOHTPOAK WM HaA30py B cdepe
06pa3oBaHuns 1 HayKu

http://library.donnu.ru/catalog/ — 9NeKTPOHHbIN KaTanor+ 3 JDNEKTPOHHbIe KapTOTEKU
HayuHoi 6nébnunotekn LoHHY

http://repo.donnu.ru/ —3NeKTPOHHbIA apxuB [oHHY (penosuTopuit)

http://dl.donnu.ru/ —Peno3nTopuin 3NeKTPOHHbLIX Kypcos 1

http://dl-test.donnu-support.ru —Peno3nTopuin 3NeKTPOHHbIX KypcoB 2

http://online.donnu.ru —CepBep BMAEOTPaHCNALNI

http://nc.donnu.ru/nextcloud —KopnopaTrBHOe 061a4HOe XpaHUNNLLE

http://vconf.donnu.ru —CepBep BUAEOKOH(epeHLni

http://elibrary.ru/ —HayuHas anekTpoHHas 6ubnunoteka (HIb) eLibrary

https://dvs.rsl.ru/ —3nekTpoHHas 6nbanoTeKa AnccepTaymi

https://www.biblio-online.ru/ —3nekTpoHHO-6Mb6AMoTeYHas cuctema «9bC KOPANT»

http://www.bookonlime.ru/ —OHnaiiH-cepeuc «Book on Lime» oT OO0 «KHWXHbI AOM
yH/BepcuTeTa»
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