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YTBEPXJAHO:

MporpammMa y4yebHON AnUCUUNINHBI «3KO0rnyeckas 6momnsnkKa» cocrtaB/ieHa Ha OCHOBe
OC BI1O no  HanpaBneHuto nogrotoBkn 06.04.01 bBuonorusa, yTBEPXAEHHOro MPUKasom
MwuHucTepcTBa 06pa3oBaHNa 1 Hayku [oHeukoit HapogHoli Pecny6nnku ot "28" ceHTa6ps 2016r.
Ne 1002, 3apeructpupoBaHHoMy B MuHucTepcTse toctuuumn AHP ot 20 okTa6ps 2016 r. Ne 1652 u
«[MonoxkeHnsa 06 opraHu3aumm yyebHOro npouecca B 06pa3oBaTeNbHbIX OpraHM3aLmsax BbICLLEr0
npogeccmoHanbHOro o6pasoBaHnsa [oHeukoin HapoaHoi Pecny6nnku», yTBEPXAEHHOIO NPMUKa3oM
MuHucTepcTBa obpasoBaHua M Haykum OHP «30» okTa6ps 2015 r. Ne750, y4ebHbIX MnaHOB Mo
HanpasfieHntio noarotosku 06.04.01 Buonorus (Mpogunb: Bruomnsnka), YTBEPXKAEHHbIX YUeHbIM
CoseTtoMm YHuBepcuTeTa oT 31.03.2017 r., npotokon Ne 3 ¥ OCHOBHOW 06pa3oBaTe/bHON
nporpammsl, YTBepXAeHHOWN npukasom pektopa (Ne 77/05 ot 06.05 2017 r.).

Pa3paboTyuK:

A.0.-M.H., npotheccop Kadeapbl 6GUOHU3NKN C.B. becnanosa

CT.npenojasatesib Kageapbl 6MOPU3NKN B.O. KopHueHko
Mporpamma y4yeb6HOM AUCUUNINHBI YTBEPXael 1 )bl GUOHM3NKHK

MpoTtokon Ne 16 ot "15 maa 2017 r.

3aB. Kateapoli C.B. becnanosa

MporpamMma Yy4yebHOW  AUCUMNAWHBLI  OA0OpEHa y4ebHO-METOAMYECKON  KOMUCCUEN
Bnonormyeckoro hakynbTeta

MpoTtokon Ne 10 ot “23” nwoHA 2017 T.

Mpeacenatenb y4e6HO-METOLMYECKON P
KomMucecun hakynbTeTa E.B. lNpokoneHKo
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1. O6JsiacTh MpUMeHeHHsI U MeCTO JUCHUILUIMHBI B Y4eOHOM mpouecce. ydyeOHas
JTUCIUIUINHA «JKOoJIoThdecKass Onou3nkay SBISETCS BapUATUBHON 4acThi0 MPO(ECCHOHATHLHOTO
0JI0Ka TUCIMIUIMH MTOATOTOBKU CTYICHTOB 110 HampasieHuto nmoAarotoBku 06.04.01 buonorusi.

JlucuuiuinHa peanusyercss Ha ouonorndeckom Qaxyinbrere JonHY kadenpoit dnodusmuxmy,
OCHOBbIBaeTcss Ha  0a3e  JOuUCHUIUIMH  OakajgaBpuara  OKOJOTUS M palMOHAaJIbHOE
npupojonoiab3oBanue, Marematuka, @usuka, Benenne B 6uodpusuky, bunodusuka u siusercs
OCHOBOM 1 JAMCUMIUIMH MareMaTtuyeckoe MOJEIUPOBaHUE OHMOJOrMYECKUX IPOIECCOB,
CoBpemennbsie mpobnembl Ouonoruu (Omodusuku), CoBpeMeHHas HSKOJOTHUS U TI00aTbHBIE
JKOJIOTHYECKHe MpoldsieMbl, YdeHnue o Ouocdepe, buodusnyeckue MeToAbl B IKOIOTUYECKOM
MOHHTOPHHTE, a TaKXe /I PEHICHHUs 3a7ad IMPOU3BOJCTBEHHOW (MPEATUTUIOMHON) MPAKTUKH,
HAIMCaHMs Hay4YHO-HCCIIE0BaTEIbCKOM paboThl U OyayIiel npodeccuoHaIbHOM 1eATeIbHOCTH.

2. HopmaTuBHBIE CCHUIKH (npU He0OX00umMocmu)

3. CTpyKTypa AMCUUIIHHBI

ouHast popma 3ao04Has Gpopma

XapakTepucTruka y4eOHOM TUCHIUTLTUHBI

oOyueHus oOyueHus
OO6pa3oBarenbHbIA YPOBEHB: Maructp
Hanpapnenue noaroToBku (CrenuagIbHOCTh) 06.04.01 buosorus
[Tpoduib buoduzuka
KonngecTBO conepkarenbHbIX MOLYJIEH
(Tem) 5(21)

Jucuumimna 6a30Boii / BApuaTHBHOMN YacTh

. Jucuuninuza BapuatuBHOM yact OI1
00pa30BaTeIbHONW NPOTrPaAMMBI

meKywul, MoOYJIbHbIl KOHMPOJIb,

DopMBI KOHTPOJISL NPOMENCYMOUHAS ammecmayus

(9K3aMen)
Ilokazarenu ouHas (opma 3ao4Has popma

KosngecTBo 3a4eTHBIX e1MHUILL (KPEIUTOB) 3 3
KonngecTBo yacos 108 108
I'ox moaroroBku 1 1
Cemectp 1
KonnuecTBo yacos
- JICKIITMOHHBIX 18 4
- IPAKTUYECKNX, CEMHUHAPCKUX
- 1a00paTOPHBIX 18 4
- CaMOCTOSITEIbHON pabOThI 72 100

B T.4. UHAMBHUIYAJIBHOE 331aHHE
HepnenpHoe KOTMYECTBO YacoOB, T.4. 6

AyJUTOPHBIX 2
4. Onucanue JUCHUIIMHBI

eau u 3apaun

I[ens — natb hyHIAMEHTAIBHBIC MIPEJCTABICHUS O B3aUMOJICHCTBUU KUBBIX OPTaHU3MOB C
busnuyeckuMu (akTOpaMH BHEIIHEH cpeabl, OOMEHE W TPEBPAIEHUH pPa3HBIX BUIOB JHEPTHH,
MacCcOOOMEHE MEXy Cpeod M OpraHM3MaMH, MEXIy CPElloi U 3KocucTeMamMHu. B oCHOBY Kypca
MOJIOKCH TPUHIUIT AKCICPUMEHTAIBHOTO W TEOPETHUYECKOTO MOJCIUPOBAHUS (DU3HUCCKHX
NPOIIECCOB B OMOJIOTHYECKUX CHCTeMaX. [[eOCTHOCTh BOCIPHSATHS MaTepuayia 00eCreunBacTCsl
MIOCTOSIHHBIM TIPOMUCHIBAHUEM CBS3€l KOHKPETHON TeMbl ¢ (PYHKIIMOHHPOBAHHEM 3KOCHCTEM H
OorochepHBIMU UCCIICTOBAHHUSIMH.
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3a0auu — cpopMHMpPOBATH Yy CTYAEHTOB NPEJCTaBICHHUA O (U3NYECKUX MNPHHLIUIAX
B3aUMOJICUCTBUSL JKUBBIX OPraHU3MOB C OKPYKAIOLICH CpeNoM; CO3JaHuE IIPEACTABICHUM O
BO3MOXHOCTSIX €CTECTBEHHBIX HAayK B PELICHMM 3a/ay, CBSI3aHHBIX C JMHAMHUKOH 3KOCHCTEM B
YCIIOBUSAX MEHSIOILErocs KIIUMarTa; copMHUpOBaThH IIOHUMAaHNE HE00X0IUMOCTH
MYJIbTUCUCTEMHOTO ITOIX0/]a K PEILIEHHIO TPOo0JIeM I1100aabHOro pa3BUTUs Ouochepsl.

TpeOoBanus k pe3yJbTaTaM OCBOCHHMS IMCHUILIMHBL: [Iponecc u3yyeHus AMCHUIIIMHBI
HarpaBjieH Ha (OpMHUPOBAHUE JIEMEHTOB CIEAYIONMX KoMieTeHuid B coorBeTcTBUU ¢ ['OC BITO
1o JaHHOMY HarnpasieHuro noarotosku 06.04.01 buonorus, mpodwmis buodpusuka:

a) oowexkyaromypnuix (OK):

— CHOCOOHOCTBIO K a0CTPaKTHOMY MBILIUICHHIO, KpUTHYECKOMY aHanu3y uHpopmanuu (OK-
1);

— TOTOBHOCTBIO JICHCTBOBATh B HECTAHAAPTHBIX CHUTYalUsX, HECTU COLUAIBHYIO U
ITUYECKYIO OTBETCTBEHHOCTH 3a NpHHAThIC pemenus (OK-2).

0) oowenpogheccuonanvuvix (OIIK):

— FOTOBHOCTh MCIIOJIb30BaTh (hyHJaMEHTalbHbIE OMOJIOrMYecKHe MpPEJCTaBIeHUs B cdepe
npodeccCHOHAIBHOM AATEILHOCTH JUISI IOCTAHOBKH U pemeHus HoBbiX 3aaau (OI1K-3);

— CHOCOOHOCTh CaMOCTOSITEJIBHO aHAJIM3MPOBATh HMMEIOIIYIOCS MH(POPMALUIO, BbISABIATH
dyHnameHTanpHble TPOOJEMBI, CTaBUTh 3aqady W BBINOJHATH TIOJEBBIE, J1aOOpaTOpHBIE
Ouosornyeckue M MEAMKO-OMOJIOTHYECKHE MCCIEIOBAHUS C HCIOJIb30BAHUEM COBPEMEHHOM
anmnaparypbl U BbIUMCIUTEIbHBIX CPEACTB, HECTH OTBETCTBEHHOCTH 3@ KaUe€CTBO pabOT U HAyYHYIO
JOCTOBEpHOCTH pe3ynbTaros (OI1K-4);

— TOTOBHOCTh IIPUMEHSATh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTUHU IIPH cOOpe, XpaHEHUH,
0o0paboTke, aHaiIM3€e U nepeaaye OMOJOrMUecKor MHpOpMaLUU A pelieHus NpodecCuoHaIbHBIX
3aga4 (OITK-7).

8) npogheccuonanvuvix (I1K):

— CIIOCOOHOCTBH IPUMEHSATh METOJIMYECKUE OCHOBBI IPOEKTUPOBAHUS, BBIIIOJIHEHHUS [TOJIEBBIX
U J1a00paTOPHBIX OMOJIOTMYECKUX, HKOJOTHUECKUX HCCIEIOBaHUN, MCIIOIb30BaTh COBPEMEHHYIO
anmnaparypy, BBIYMCIUTEIbHbIE KOMIUIEKCHI (B COOTBETCTBUU C HAIPaBICHHOCTHbIO (Mpoduiiem)
nporpammbl Maructparypsi) (ITK-3);

— CNocoOHOCTh OCBauMBaTh HOBBIE TEOPUM, MOJEIHM, METOJbl HCCIENIOBAaHUS, HABBIKU
pa3paboOTKK HOBBIX METOJUYECKUX MOAXO/I0B C y4eToM Leneit u 3a1a4 uccnenoanus (I1K-4);

—  CIOCOOHOCTh  IPOEKTUPOBATH,  OPraHMW3O0BbIBATH M OCYIIECTBIATH  y4eOHO-
MIO3HABATEJIbHYI0 M HCCIIEJOBATENIbCKYIO JIEATENBHOCTh OOYyYaroIMXCs; CIIOCOOHOCTb BECTH
IPOCBETHTENILCKYIO PA0OTY B LIENIAX MOMYJISIPU3AIMU HaydHbIX Ononorndeckux 3Hanuii (ITK-9);

— CHOCOOHOCTh TMPOBOJMUTH pa3zHOOOpasHble (U3MOJIOTHYECKUE, Mopdorornyeckue,
MMMYHOJIOTHYECKHE, OMOXUMUYECKHE U TCUXO(PHU3NOIOTUYECKUE HCCIIEI0BAaHUS, aHAIU3UPOBATh
ux pesynbrathl (I1K-10).

B pesyabrare nzyueHusi y4eOHOMH JUCHUIINHBI CTY/I€HT 10JIKEH

3HaTh: (U3NMYECKHE MEXaHM3Mbl M NPUHLUNBI HMX (QYHKIHMOHUPOBaHUS B OHOcdepe,
OCOOEHHOCTH OINMHCaHUS HX B JKOCHCTEMAaxX; MaTeMaTH4ecKue crocoObl onucaHus (HakTopoB,
BIMSIOUIMX Ha JUHAMMKY IONYJSALUH, UX KOJUYECTBEHHOE 3HAYEHME; MPUHIUIBI YUCIECHHOTO
pemieHuss mojened. CrocoObl aHATUTUYECKOTO HCCIENOBaHHUS MOJAENeH M UX OTrpaHUYEHUs;
CHOCOOBI TOJIyYEHHsI OLCHOK IapaMeTpPOB MOJIEIM HAa OCHOBE SKCIIEPUMEHTAIbHBIX JIaHHBIX.
3HaueHue U crnocoObl y4yé€Ta BO3PACTHOM CTPYKTYpbl MOMYJSIUM MHpPH MOJEIHPOBAHUM €€
JUHAMUKH; TEPMOJIMHAMHYECKUE PUHIIUITBI YCTOHYUBOCTH SKOCHCTEM, COBPEMEHHBIE TI100abHbIe
HKOJIOTMYECKHE TMpoOJeMbl; OHMOMEXaHHMYeCKHe M aJlJIOMETPUYECKHE I0Ka3aTeld, KOTOpble
OTNHUCBHIBAIOT CBSI3b MOPQOJOTMYECKUX M (PHU3HOJIOTMYECKHX I[OKa3aTele c Maccoil Tena;
MEXaHU3Mbl BIIUSHUS Ha OMOJIOTMYECKHE OOBEKTHI: AJIEKTPOMArHUTHOTO MOJs, PaAHOAaKTUBHOTO,
UK u VYO wusnydeHus, MexaHHdeckux kojeOanuil. VCTOUHMKM STHX (AKTOPOB U HX
MHTEHCUBHOCTB;

yMeTb: BBIUHCIIATH M OLEHUBATh JHEPrO-MacCOOMEH B JKOCHCTEMaX, OICHMBATh
9KOJIOTUYECKHUE MOCIEICTBUS HM3MEHEHHUS KIMMaTa; MCIOJIb30BaTh OMO(U3MYECKHE NPUHLUIIBI
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peakuy OMOJIOTHYECKMX CUCTEM Ha JICHCTBHE HOHU3UPYIOMIETO M HE HOHU3UPYIOMIETO H3ITYUCHHUS;
NPUMEHSTH MOJyYSHHbIE 3HaHUS B MPO()ECCHOHAIBHOM eI TeTbHOCTH;
BJIa/IeTh. METOJIOJIOTHYECKUMH OCHOBaMHU COBPEMEHHOW HAYKH; MPHYMHHO-CIICJCTBEHHBIM
AQHAIM30M TOCIIEACTBHUM MPUHATHS PEIICHUN B 0071aCTH SKOJIOTMYECKON 0€30MacHOCTH;
OPMEHTHPOBATHCSI: B KPYre OCHOBHBIX MpOOJIEM, BO3HHMKAMOIIUX IMPH MPOBEIACHUU
WCCJICIOBAHM B 00JIACTH SKOJIOTHH, SKOJOTHIECKON Onodu3nke, Onogusuke.

5. Conep:xkaHue TMCHUILIMHBI M (OPMBI OPraHU3alMU Y4eOHOI0 Npouecca

Kypc mucummmmnsl «Oxonorndeckas Onodusnka» mperycMaTpuBaeT cieaykomue (GpopMsbl
OpraHM3aluy y4eOHOro Ipolecca: JIEKIHM, J1a0OpaTOpHbIE 3aHATHSA, CaMOCTOsATeNbHas pabora
CTyZIEHTA.

MaTepI/Iaﬂ n3jgaracTcsa C HUCIIOJIBb30BaHUECM O6T:$ICHI/IT€HBHO-I/IJIJ'IIOCTpaTI/IBHBIX,
IBPUCTUYECKUX M HCCIIEIOBATENBLCKUX METOAOB TpenojaBaHus. [Ipu mpoBeneHMH JEKIWH s
06CY)KZ[CHI/I5I MaTcpHuaia IHUPOKO UCIIOJIB3YHOTCA MyJIBTI/IMe,[[HfIHBIe MMpe3CHTally, aHUMaluu.

B yueOHOM mpormecce MIMPOKO NPUMEHSIOTCS AaKTUBHBIE M HMHTEPAKTUBHBIC (HOPMEI
NpoBeNEHUS 3aHATHH (pa300p KOHKPETHBIX CHUTYallWid, AMCKYCCHs, MOJEMHKa), BHEAyAUTOpHAs
caMocTosATeNIbHas paboTa, OaUIbHO-PEHTHHIOBAas CHUCTEMa OLEHKH YCHEBAEMOCTH, JMYHOCTHO-
OpPUEHTHPOBAaHHOE 00YyYeHHe, MPoOIeMHOE 00yUYeHHE, OII0UHO-MOAYIEHOE 00yUYCHHE.

Hcnonp3oBanne B y4eOHOM MpOIECCE MHTEPHET-PECYPCOB IO JTaHHOMY KYpCy;
PACCMOTPCHUEC 3ada4, MAaKCUMAJIbHO HpI/I6JII/I)KeHHI)IX K KOHKPCTHBIM HAY4YHO-HCCJICAOBATCIILCKUM
CUTYaIUSIM.

CamocrosTenbHas pa60Ta CTYACHTOB MNPCAYCMATPHUBACT BBIIOJHCHHUC WHAWBUAYAJIbHBIX
3aJaHUi, TOJITrOTOBKY K JIa0OPAaTOpPHBIM 3aHATHSM, HW3y4eHHE Yy4YeOHOH U METOIUYECKON
JUTEPATyphl, COCTABICHNE KOHCIIEKTOB, 00pa0OTKY pe3ysbTaTOB, MOJYYCHHBIX Ha Ja00OpaTOPHBIX
3aHATHSAX, @ TAK)KE MX aHAIU3.

IHopsaaxoBbI# HOMEP H Kparkoe cogep:kanue TemMbl
TeMa

Cooeporcamenvuwtit. modynb 1 «MatemaTuyeckue MOJEIH B

HKOJIOTHI
Tema 1. [Tonstue Mmonenu. OOBEKTHI, LIETH U METOABI MOICTTMPOBAHUS
Beenenue. Mopenn B pa3HbIX Haykax. KommbplOTepHbIE M MaTeMaTH4ECKHE
MaremaTtnueckue mojenu | mojenu. Mcropust mepBbix mozenei B Ouosoruu. CoBpeMeHHas
B DKOJIOTHH. KJaccuuranms MOJeJIEN OMOIOTMYECKUX MIPOIIECCOB.

PerpeccuoHHble,  MMWTALlMOHHBIE, KA4ECTBECHHBIE  MOJEIIU.
IIpyHIMIIBI  MMWTAMOHHOIO  MOJEIUPOBAaHUSA W IPUMEPHI
mojenell. Criennpuka MOASTUPOBAHUS KHUBBIX CUCTEM.

Tema 2. HenpepriBHbie MOJIETIN: SKCIOHEHIHATbHBIN pocr,
Mopenu pocta JOTUCTUYECKUI POCT, MOJENM C HaWMMEHBIIEH KpUTUYECKOU
TTOTYJISTIAM. YUCIICHHOCTHIO. MOJIeNH ¢ HEeTepeKPHIBAIOIIUMHUCS TOKOJICHUSIMH.

JIuckpeTHOE JOrMCTHUYECKOE ypaBHEHUE. J[marpamma M JecTHULA
Jlamepess. Tunel pemeHnid NpHU pasHBIX 3HAYECHHSX MapaMerpa:
MOHOTOHHBIE U 3aTyXxaroume pelieHus, LIUKJIBI,
KBa3UCTOXACTHMYECKOE  IOBEJEHHE, BCIBIIKH  YUCIEHHOCTH.
Matpuunsle Moieny nonyisuuil. BiusHue 3ana3piBaHusl.

Cooepicamenvnviii.  mooyns 2 «Bpenenune B BHOpaIMOHHYIO

HKOJIOTHIO»
Tema 3. Peaknum pacteHuil Ha IEHCTBHE BETpa W JPYIME MEXAHMYECKHUE
WNudopmannonnoe ctuMyIiel. MTHpOpManmoHnHoe 3HaYeHne BUOpaluii A7 >KUBOTHBIX.

3Ha4YCHHE BHOpanui s




JKUBBIX OpPTaHNU3MOB

Tema 4. BrnusitHue BuOpanuu Ha epeMenieHre MOJICIbHBIX MUKPOYACTHI] B

Brnusaune BuOpanuii  Ha | mouBe. 3HaUCHUE YBIIAXKHEHUS ITPU BUOPAITMOHHOM IEPEMEIICHUH

¢busnueckue CBOMCTBA | HAHO- W MHKpPOYACTHI] B TIOYBE. 3aBUCHUMOCTb BpPEMEHHU

IOYB u MPOIIECCHl | BAOPAIIMOHHOTO TEePEMEIICHUSI YaCTHI] OT TIyOMHBI MTOYBEHHOI'O

MOYBOOOpa30BaHUS TOPU30HTA. MarauToruipoguHaMu4eCcKast MOJCIb
BHOPAIMOHHOTO TEPEeMEIIEHNs HAHO- U MHUKPOYACTHI[ B ITOYBE.
Metoa IMHAMHUYECKON JTOKaJM3allii MarHUTOOXKMIKECHHOT'O CIIOS.
Nsmepenne OTHOCHUTEIBHBIX CKOpocTe BEPTUKAJILHOTO
MEPEMEILICHUS YAaCTHUIL] B TIOYBE.

Tema 5. Bubpanuu nepeBbeB, BBI3BAaHHBIC IBMIKEHHEM aBTOMOOUIILHOTO

Bubparuu pacTeHuii, | TpaHcnopra. BuOpamuu gepeBbeB, BBI3BAHHBIE —JIBUKCHHUEM

WHIYIUPOBAHHBIE JKEIIE3HOJ0POKHOTO TPAHCIIOPTA.

TPaHCHOPTHBIM MOTOKOM

Tema 6. BuOpaunonnas ycroiunBocTh. Pacu€r uacToThl KONIEOaHMIA

dopmMupoBaHue
YCTOHYMBBIX  JPEBECHBIX
HACAXKJICHUN BJOJIb Tpacc
c LIENIbIO CHYKCHMUS
BUOPALIMOHHO-
aKyCTHUYECKOTI'O IIyMa.

BeTBE MW CTBOJOB JepeBbeB. OmpeneneHue KodQuIeHTa
3aTyxaHus KoneOaHull nepeBbeB. MexaHM4ecKHe U aKyCTHYeCKue
CBOICTBa JE€PEBHEB U MMOYBBI.

Tema 7.
buonornueckue 3¢ exTs
BHOpanui

PackaunBanue THE3N NTUIl Ha JEpeBbAX. Peakiuu mnoBeAcHUs
MBIIICH Ha JedcTBHEe BUOpanwii. BriusHue BuOpanmii Ha
paCTUTEIbHBIC OPTaHU3MBI.

CooeprcamenvHulil MOoOynb 3. «BBenenue B

JIEHPOXPOHOJIOTHUIO)

Tema 8.
T'ommunoe
WHIUKATOP
’KM3HECIIOCOOHOCTH
JPEBECHBIX HACAXKJCHUN

KOJBIO, Kak

Panuoyrneponnslii MeToa AaTUpOBKU. IIepekpEcTHYIO TaTUPOBKY.
IIpuMeHeHne AEHAPOXPOHOJIOTHYECKOTO METOAA IS JaTUPOBKHU
JIEPEBSHHBIX COOPYKEHUMN.

Tema 9.

(bakToppl  U3MEHYMBOCTHU
paMaIbHOTO  MPUPOCTA
JPEBECHBIX MOPOJI

PanuanbHbIi IpUPOCT APEBECUHBI U €r0 CBS3b C AKOJIOTHYECKHUMHU
¢dakTopamu. CBs3p C KIMMaTOM. 3aKOHOMEPHOCTH BO3AECHUCTBUS
acTpopu3nyecKux (GaKTOpOB HA MPUPOCT JPEBECHBIX MTOPOS.

Cooepicamenvnuiii. modyns 4. «BBeneHue B OHOMEXaHUKY U
AJUIOMETPUIO PACTCHUI

Tema 10.
Brenenue B OmomMexaHuKy
JPEBECHBIX PacTeHUH.

Mukpo— MakpoCTpOEHHE JpPEBECHHBI, XHMHUYECKHUH COCTaB
npeBecuHbl. CxeMaTH4eCKH CMOJEIMPOBAHHYIO M BO3MOXKHYIO
(bU3NUECKYIO CTPYKTYPY KPUCTAJUIMYECKUX U aMOP(HBIX o0nacTeit
B BOJIOKHAX LI€JUIIOJIO3BI.

Tema 11. [TnotHOCT WM OOBEMHBIA Bec. BraXHOCTh JpPEBECHHBI.
dusnyeckue cBorictBa | O6e3BOKMBaHNE. 3BYKOBBIE CBOMCTBA. DJIEKTPUYECKHE CBOWMCTBA.
YKWBOU JIPEBECUHBL. Termnossle cBoiicTBa. [IpoynocTs. Moaynu ynpyrocru.

Tema 12. Croco6 KOPPEeKTUPOBKU MEXAHUYECKUX M aKYCTHYECKUX CBOMCTB
N3menenue IpeBecHHbl TyTéM 00paboTku QeppouyactuiiaMmu (MarHUTHBIE
MEXaHUYECKUX  CBOWCTB | HAHOYACTHUIIbI). BiusHUE TeMIlepaTypHOro pekrMa Ha CBOMCTBa
JPEBECUHBI. JKUBOU JPEBECUHBI.

Tema 13. CBOIICTBA, XapaKTEPUCTHUKH, «IIOBEACHHE» CBOOOJAHOW U
Bona B JIPEBECUHE. | CBA3AHHOW BOJbl BHYTPH JIPEBECHBIX TKaHEN. Peakimm 1peBecHbIX




Peaknun  pacreHuii Ha | paCTEHMM Ha IOHMXKEHHE Temueparypbl. MoOpo30yCTONYMBOCTD.
¢busnueckue HakTopshl. Peaknuun pacrenuil Ha JEHCTBHE BETpa U APYrME MEXAHMYECKHUE
CTUMYJIBI. ACIIEKTHI aJIaliTAlliN PACTCHUN K KOMILIEKCY (hakTopoB
oKkpyxkaromed  cpenpl.  [IpucmocoOneHHble  U3MEHEHHS] B
APXUTEKTOHHKE PACTCHUI B OHTOTCHE3E.
Cooeporcamenvuwtit modyas 5. «Brnusaue ¢uznuecknx GpakTopos
Ha YKUBbIC OPTaHU3MBbI»
Tema 14. O3HakoOMJIEHUE C OCHOBHBIMU TEPMUHAMH U MOHATHAMU. CIIEKTpPbI
BBenenue B | DJIEKTPOMAarHUTHBIX KoJe0aHuil. HNonwnzanus aToMa.
PaanoOHOIOTHIO. [Iponukaromas cnocoOHOCTh u3mydeHuil. [Ipuponnbie HCTOYHUKN
OTtkpbiTHE u | m3nyuenus. Mcropus paszButusi panmoOuonoruu. B.K. Pentren.
HCCIIEIOBAaHUE A.A. bekkepernb. M. Cxnanosckoii-Kropu, [Ibep Kropu.

MPOHUKAIOLIEH paHaluu.

B.U. Bepnanckuii. [I1. Kanuma, 3. Pesepdopn, A. DiHIITEIH,

H. bop.

Tema 15. [TaTh BUAOB pacraga TOKENIBIX JJIEMEHTOB: ajibda, Oera (+, —),

Buner  paguoaktuBHOro | ramma, K-zaxBaT. MexaHU3Mbl IOIVIOIIEHHS PEHTTEHOBCKOTO U

pacnajzia aTOMOB. raMmMa — wm3nydeHus. Dorosnextpudeckuin ddpdexr. ekt
Komnrona. O6pa3oBaHue 371€KTPOHHO—TIO3UTPOHHBIX Iap.

Tema 16. EcrectBennble  paauoHykiauabl.  CeMeicTBO  aKTHHOYypaHa.

EcrectBenHo — | CemelictBo TOpus. ConepkaHHE€ OCHOBHBIX PpaJHOAaKTHBHBIX

palrOaKTUBHBIE n30TONOB B 3eMHOM Kope. Kocmuueckme nyun. Bunmsaue

JJIEMEHTHI. reorpauueckoi MIMPOTHI U BBICOTHI HAJl YPOBHEM MOps Ha 103y
KOCMHUYECKOI0 U3JTyYEHUS.

Tema 17. Kocmorennsie pamumoakTuBHBIE U30TONBI B atMmochepe. JIHK,

EcrecTBeHHbIN PHK. IIpouecc temHoBOro BoccraHoBieHHs CcTpykrypel JIHK,

panuanvoHHbIl  (OH U | MOBPEXJICHHOH pajnaliei.

SBOJIFOLIMS )KU3HU.

Tema 18. Jlo3HOe TmoJe ecTeCTBEHHOro paauvanuoHHoro ¢ona. Kaptsl

EcrecTBennbIit €CTeCTBEHHOTro paauanmonHoro ¢ona. Pagon. ConepxaHue

panuanuoHHbBIE  (OH B | €CTECTBEHHO-PAJMOAKTUBHBIX M30TONOB B Tele yenoBeka. J[o3bl

KU3HU YeJIOBEKa. pasyanyy OT €CTECTBEHHBIX HCTOYHUKOB B PE3YJIbTaTE€ BHEIIHETO
U BHYTpeHHero oOnyueHus. HakoruieHue paJIuoaKkTHBHBIX
BEIIECTB B HEKOTOPHIX OpraHax.

Tema 19. Tuner nospexaenus JHK. OcHoBHbIE BUIBI pagualliOHHBIX

JencrtBue u3TydeHuii | mospexaennii. CrocoOsl BoszmeiicTBus  (oroHoB RO u  y—

BBICOKUX  DSHEpruil  Ha | U3dy4yeHus. 3aBUCUMOCTh MOTEPU SHEPIHMM YACTULBI OT TITyOHHBI

KJIeTKy.  buosormueckoe | npOHMKHOBEHUS B BemecTBo. [Iuk bparra.

NEICTBUE pa3HBIX BHUJIOB

MOHU3UPYIOLIETO

U3JIy4EHUS.

Tema 20. AKTHBHOCTh PAJMOHYKJIUIOB B Teje dYeloBeka U >(PQeKTHBHAs

BuyTtpenHee  oOiydeHue | 5KBUBAJIEHTHass  ToJoBas /1032  BHYTPEHHEro  U3JIy4eHUs.

opraHusma. JlyueBoe | [IpegenbHo  JOMYyCTHMBIE  KOHIIEHTpPAlMM  PaJUOAKTHUBHBIX

MIOpaXEHHUE. BeulecTB.  PacmpeneneHue  paguoOakTHBHBIX  BELIECTB B

OKpyXarolien cpene. 3aBUCUMOCTb CMEPTHOCTH OpPraHW3MOB OT
1036l o0sryuenust. 3HaueHus LDsgz0 11 HEKOTOPBIX OPraHU3MOB.
JlyueBble moBpexJeHUs KOXKU. DPHU3NOIOTHYECKHE IOCIEACTBUS
Jy4E€BOI'0 TIOPaKEHUS KOKU. PaiiouyBCTBUTEIBHOCTD PACTEHUN U
KUBOTHBIX. 3aBUCHUMOCTb CpEIHEN MPOJOJIKUTENBHOCTH KU3HU
yeroBeka M 00e3bstH oT j03bl oOmyuenus. Cragunm XJIb.
IToepexnenne JTHK u cucrtema e€ penaparumu.




Tema 21.
Bnusaue
¢bakTopoB
paanoOHOIOrHIecKHe

3¢ HeKTHI. OtnenbHbIC
MOCIIEACTBHS
MOHHU3UPYIOIIIX
W3JTyYCHH.

BHCIIHUX
Ha

@dakTOphl: TEMIeparypa, ra3oBas Cpela, YCKOpPEeHHe, BUOpalus,
dbusnueckas Harpyska, aJeKTpoMarHuTHble mojis. [lepexpectHas
aJanTanus. PaagnopeakTuBHOCTH Opra”HusMa. [erictBue
yCKOpeHuss ¥ BUOpauud Tpu  OONY4eHHH UM CpeIHsAs
MPOAOJIKUTEIIBHOCTD KU3HU. J[03bl, TONydyaeMble MEAULUHCKUMU
paboTHUKaMU, U OOBEM PEHTTEHOJOTUYECKUX OOCIIEeIOBaHMUIA.
3aBUCUMOCTh MEXKIY J1030M pajualii U CTEMEHbIO YKOPOUYCHUS
KU3HU. BHYTpHYTpOOHAsI CMEPTHOCTh HOBOPOXKJICHHBIX MBIIICH U
KOJIMYECTBO JKUBOTHBIX C NPU3HAKAMH OTKJIOHEHUS OT HOPMBI K
MOMEHTY POJOB MOCJ€ OOIYYEHHs] CAMOK B PA3IMUHBIE IEPUOIBI
110 OIIOJOTBOPEHUS. DKCTpanoassuOHHas KpHuBas,
JEMOHCTPHUPYIOIIAss ~ OXHIAeMble  PE3yJabTaThl  OOJYYCHHS
SMOpHOHA YeJOoBeKa Ha Pa3HBIX CTAAUSIX PA3BUTHUS, MOCTPOCHHAS
Ha OCHOBE 3KCIIEPUMEHTOB Ha )KUBOTHBIX. [ opme3nc.




TemaTnueckuii miian

Coaep:kareabHblii MOayJIb 1 «MaTtemMaTuuecKue MOJIETH B 9KOJIOTHUID)

KoaudecTBO 9acoB

QOunas popma

3aouynas popma
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Tema 1. Baenenme. Maremaruueckue MOAEIU B 12 5 10 3 1 2
HKOJIOTHH.
Tema 2. Monenu pocta NOMYJISIIIHA. 12 2 10 3 3
Hmozo no 1 codeprcamenvrnomy mooyio 24 4 20 6 1 5
Copaepixare/ibHbIH MOIYJIb 2 «BBefeHne B BHOPAIIMOHHYIO 9KOJOTHIO»
Tema 3. NudopmanmoHHOE 3HAUYEHUE BUOpALUN IS 5 5
JKUBBIX OPraHU3MOB 5 1 4
Tema 4. Bnusnue BuOpauuii Ha QU3NYeCKUe CBOMCTBA 5 5
IOYB M MPOLECCHI TOYBOOOPA30BaAHUS 7 1 2 4
Tema 5. Bubpamum pacTeHuid, HWHIYLUPOBAaHHbIE 7 1 5 4 5 5
TPaHCHOPTHBIM ITOTOKOM
Tema 6. @®opmupoBaHHE YCTOHYMBBIX JAPEBECHBIX 5 5
HACAKJICHUN BIIOJIb TpacC C ILEIbI0 CHUXKEHHUS 5 1 4
BUOPAIIOHHO-aKyCTHYECKOTO 1ITyMa.
Tema 7. buonornueckue 3¢dexTsl BUOpanuit 5 1 4 6 1 5
Hmozo no 2 codeprcamenbHomy mMo0oyio 29 5 4 20 26 1 25
Conep:xarejbHbIH MOAYJIb 3 « BBeeHne B 1eHIPOXPOHOIOTHION
Tema 8. ToaumuHoe KOJNBIO, Kak HWHIAKATOP 9 1 8 5 5
KHU3HECTIOCOOHOCTH JAPEBECHBIX HACAKACHUHN
Tema 9. @axkToppl HW3MEHYMBOCTH PaJUAIBHOIO 11 1 5 8 5 5
IPUPOCTA JPEBECHBIX MOPOJT




Hmozo no 3 codepircamenvrhomy mo0yio 20 \ 2 \ \ 2 \ 16 | | 10 | \ | | 10 |
Conep:xarejbHblii Moayab 4 «BBeneHue B OHOMEXaHUKY M aJZIOMETPHIO
pacTeHun»

Tema 10. Bpenenue B OHMOMEXaHHMKY JIPEBECHBIX 5 1 4 6 1 5

pacTeHuii.

Tema 11. ®uznueckre CBOMCTBA )KUBOK IPEBECHHBI. 5 1 4 7 2 5

Tema 12. l3MeHeHHe MEXaHMYECKHX  CBOMCTB 7 1 5 4 7 2 )

JIPEBECHUHBI.

Tema 13. Bona B apeBecune. Peaknuu pacteHuil Ha ) )

7 1 2 4

busndeckue GaKkTophbl.

Hmozo no 4 cooeprcamenvnomy mooynro 24 4 4 16 25 1 4 20
Conep:kaTebHbIil MOAYIb 5 «Biusaue pusndeckux (pakTopoB HA KHUBHIE
OpraHu3MbD)

Tema 14. Beenenue B paguoOuosnoruto. OTKpbITHE U 3 1 2 ) )

HCCJICIOBAaHKE MTPOHUKAIOIIEH paualuu.

Tema 15. Bujpl pagroakTHBHOTO pacmajia aTOMOB. 3 1 2 5 5

Tema 16. EcTecTBEHHO — pailOaKTUBHBIE DJICMCHTBHI. 3 1 2 5 5

Tema 17. EcrecTBeHHbI panvaluoOHHBIH (GOH U 3 1 5 5 5

9BOJIIOIMS JKU3HHU.

Tema 18. EcrecTBeHHBIN paanallMoHHBIA (OH B KU3HU 3 1 5 5 5

YeJIOBEKA.

Tema 19. [leiicTBue M3Iy4eHHI BBICOKMX DHEPIHH Ha 5 5

KIIETKY. OHWOJIOTUYECKOE JeHCTBUE pa3HBIX BHJIOB | 2,5 0,5 2

MOHU3UPYIOIIET0 U3ITY4YEHUsI.

Tema 20. Buyrpennee obmydueHue opranuszma. JlygeBoe 45 |05 5 5 5 5

HopakeHHe. ' ’

Tema 21. Biusnue BHemHHX  (aKTOpoB  Ha 6 1 5

pagTuoONOIOrHUECKHe 3 HEKTHI. OtnenpHbIE 5 1 2 2

TIOCJIC/ICTBHSI HOHU3UPYIONUX U3ITYICHUH.

Hmozo no 5 codeprcamenvrnomy mMooyio 27 7 4 16 41 1 40

Bcezo uacos no kypcy 108 | 18 18 72 108 4 4 100
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6. Tembl ceMUHAPCKMX 3aHATHIA
7. TeMbl IPAKTHYECKHUX 3aHATHH
8. Tempbl J1aOOPATOPHBIX 3aAHATHI

Tema nabopaTopHOro 3aHATUS

JlaboparopHas pabdota 1

Bnusinue BuOpauuii Ha QuU3MYecKue CBOICTBAa MOYB U
IPOLIECCHI TOYBOOOPA30BAHUS

JlaboparopHas padora 2

OnpeneneHue  COOCTBEHHOM  4acTOThl  JIPEBECHBIX
pacTeHuit

JlaboparopHas pabora 3

BiusHue JTUCTREB HAa JUHAMHYECKHE XapaKTEPHCTHKH
JPEBECHBIX pacTeHMi Ha mpumepe Acer Saccharinum | u
Acer Ibericum Bieb

JlaGopaTopHas pabota 4

Omnpenenenre MOyl YOPYTOCTH JIPEBECHBIX TKaHeH

JlaboparopHas pabora 5

N3yuenne apXUTEKTOHUKU M ATJIOMETPUU JIPEBECHBIX
pacTeHuit

JlaboparopHast pabora 6

V3yueHnne KpUOCKOIINH BJIark y JPEBECHBIX PACTCHUN

JlaboparopHas padora 7

N3yuenne  TeMmnepaTypHOM  3aBUCUMOCTH  MOJIYJIA
YIPYTOCTH

JlaboparopHas padota 8

MGTOI[I)I HCCJIICOOBAHU IIUPUHBI TOAWYHOI'0 KOJIbLA

JlaGopaTopHas paborta 9

Bnusaue knuMatuueckux (akTOpOB M COJHEYHOU
AKTHBHOCTH Ha paJMalibHbII mpopoct Quercus robur L.

JlaGopaTtopHas pabora 10

I/I3yquHe METOda HaJIO0XCHUA OIIOX u €ro
HCIIOJIb30OBAHUEC B  PCHICHUH  3aJda4 KOCMHYECKOH
OKOJIOTHH, 6I/IOJ'IOFI/II/I, MCOUILIMHBI

JlaboparopHas padora 11

BnusHue — moHusupyrouiero  oOigydeHHsT ~ HU3HOM
MHTCHCUBHOCTH Ha POCTOBBIEC MOKA3aTENIN IPEBECHBIX U
C/X KyJIbTyp pacTeHui

JIaGopartopHas pabota 12

Bnusiaue BHemHuX (hakTopoB Ha PagroOMONIOTHYECKHE
3¢ deKThI

JIaGoparopHas paboTta 13

OTnenbHbIE TMOCIEACTBUS WOHM3MPYIOUIMX HW3ITy4EeHUH
Ha npuMepe 1y0a yepernyaToro

9. CamocrosiTesqibHAs padoTa

Yacel

Tema

Ounas 3aouHas
(popma ¢popma

Ilousstne wmomenu. OOBEKTBI, LEIA YW METOHBI
MOJEIIUPOBAHUS.
Komnberorepubie n MaremaTuueckue moaenu. Mcropus
nepBeix  Mojmeneid B Ouonormu. CoBpeMeHHas
1 KJIaccuukanmsi Mojiesieil OMOTOTUYECKHUX MPOIIECCOB. 10
Perpeccuonnsie,
Mozenu. [IpuHIUTIBI KMUTAITMOHHOTO MOJIEITMPOBAHUS
u mpumepbl Mmojened. Crnenudrika MoIETHPOBAHUS
’KUBBIX CHCTEM.

Mogenu B Pa3HBIX HayKax.

HUMUTALlUOHHBIC, Ka4CCTBCHHBIC

KPUTHYECKOU

HemnpepsiBHblE MOAENU: SKCIOHEHIMAIBHBIA POCT,
pOCT, MOJAEIH C HAUMEHbIIECH
YHCISHHOCTHIO. Mogenn c
HeHeperI)IBaI-OHIHMI/ICH ITOKOJICHUSAMUN. ,Z[I/ICerTHOC

JIOTUCTUYECKUU

10
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JIOTUCTUYECKOE YypaBHeHUe. [[uarpamma u JecTHHUIA
Jlamepes. Tunbl pelieHUd NpU pa3HbIX 3HAYCHUSIX
rmapamMeTpa: MOHOTOHHBIE M 3aTyXarollue pPeIIeHHs,
LUKJIbI, KBAa3MCTOXAaCTUYECKOE MOBEACHUE, BCIIBIIIKU
YUCJIEHHOCTH. MaTpuyHble MOJEIHA  IOMNYJISIIUMN.
Biusiaue 3anasnpiBanust.

Peakuuu pacteHunii Ha JEHCTBUE BETpa W ApYyrue
MexaHuueckue ctumyibl. UHdopmannonHoe 3HaueHuE
BUOpaIui 11l 5)KUBOTHBIX.

Brnusane BuOpamuu Ha TNEpeMENIeHHE MOJICIbHBIX
MHUKPOYACTHUI[ B TOYBE. 3HAUCHHE YBIAXHEHUS NpU
BHOpAIIMOHHOM TEPEMEIIEHU HAaHO- U MUKPOYACTHI]
B TOYBE. 3aBHCHMOCTh BpPEMEHH BHOPAIIMOHHOTO
MepeMENICHUs] YacTUI[ OT TJIYOMHBI TIOYBEHHOTO
ropu3oHTta. MAarHMTOruIpoOANHAMUYECKAs  MOJIEIb
BHOPAIMOHHOTO MEPEMEIICHUS HAaHO- ¥ MUKPOYACTHI]
B mouyBe. MeToa JIMHAMHYECKOM  JIOKAIM3aIIAH
MarHUTOOXKHKEHHOTO cJros. N3mepenne
OTHOCHTEIBHBIX CKOpOCTEn BEPTUKAIIBHOTO
MepeMEICHHUS YaCTUIl B TTOYBE.

Bubpanmm  nepeBbeB,  BBI3BAaHHBIC  JIBHDKCHUEM
aBTOMOOMIIBHOTO TpaHcropra. BuOpauuu nepeBbes,
BBI3BAaHHBIE JBI>KEHUEM JKEJIE3HOJOPOKHOTO
TPAHCIIOPTA.

Bubpanmonnass  ycToW4mBOCTh. Pacuér  d9acToThl
KoseOaHuil BeTBel U CTBOJIOB JiepeBbeB. OnpeneneHue
kod(duimenta 3aTyxaHus KoJieOaHUH JIEPEBBHEB.
MexaHnyeckue U akyCTUYECKHUE CBOMCTBA JE€PEBHEB U
TTOYBHI.

PackaunBanune rHE3n nTULl Ha JepeBbsax. Peakuun
MOBE/ICHNS MbIIIeNH Ha JielicTBUue BuOpauuid. Bnusuue
BUOpaIMii HA PACTUTENbHBIE OPTaHU3MBI.

Pagnoyrneponusiii metoa aaTupoBkH. [lepekpécTHyro
JNaTUpPOBKy. lIpuMeHeHue IeHIPOXPOHOIOTHYECKOIO
METOJIa JJIsl JATUPOBKU JEPEBIHHBIX COOPYKEHUM.

PanuaneHbIlil TpUPOCT JpPEBECMHBI U €r0 CBA3b C
sKoJornueckumMu (pakropamu. CBSI3b € KIUMATOM.
3aKOHOMEPHOCTH  BO3JCHCTBUS  acTpO(U3HUECKUX
(hakTOpPOB HA IPUPOCT APEBECHBIX MOPOJI.

10

MUKpO— MakpOCTpOEHUE JPEBECUHBI, XUMHUYECKHU
COCTaB JPEBECHHBI. Cxemartnuecku
CMOJCTUPOBAHHYI0O M  BO3MOXHYIO  (DU3MYECKYIO
CTPYKTYPY KPUCTULIUYECKUX U aMOPHBIX 00J1acTel B
BOJIOKHAX I1EJUIFOJIO3HI.

11

IInorHocTs WM  OOBEMHBIM Bec. BiaXHOCTH
npesecuHbl. O0e3BOXHMBaHHE. 3BYKOBBIE CBOWCTBA.
DneKkTpuyeckre CBOMCTBAa. TemioBble  CBOWCTBA.
[IpounocTe. Monynu ynpyrocru.

12

Cnoco6 KOPPEKTUPOBKHU MEXAHUYECKUX U
aKyCTHMUYECKUX CBOMCTB JPEBECHHBI MyTEM 00pabOTKH
beppoyacTuriamu (MarHuTHBIE HAHOYACTHIIBI).

12



BinsgHue TeMIepaTypHOro peXMMa Ha CBOWCTBA
YKUBOU JPEBECHHBI.

13

CBoiicTBa, XapaKTEPUCTUKH, «IIOBEACHUE)» CBOOOTHON
U CBA3aHHOM BOABI BHYTPU JAPEBECHBIX TKAHEH.
Peakuun fapeBeCHBIX pacTeHHM Ha IIOHMIKCHHE
TeMIepaTyphl. Mopo30yCTONYMBOCTb. Peakiuun
pacTeHui Ha NEHCTBUE BETPA U JPYrue MEXaHUYECKUE
CTUMYJBlL.  ACHEKTBl  ajanTaluyd  pacTeHUH K
KOMIUIEKCY  (DaKTOpOB  OKpyXaromeil  cpeabl.
[IpucnocoOneHHble M3MEHEHHs B apXUTEKTOHMKE
pacTeHU B OHTOTEHE3E.

14

O3HakoMyIeHME C  OCHOBHBIMH TEpPMHHAMU U
noHATHSIMH. CIIEKTPBI 3JIEKTPOMArHUTHBIX KOJICOaHUH.
WNonuzamuss aroma. Ilponukaromias crnocoOHOCTh
n3nydeHuil. [IpuponHble HMCTOYHUKHA  U3IIyYEHHS.
Hcropus pazButus pamuoduosiornu. B.K. PeHtren.
A.A. bekkepens. M. Cxnagosckoit-Kropu,  Ilsep
Kropu. B.W. Bepnanckuii. I1. Kanuma, 2. Pesepdopn,
A. Ditamreiin, H. bop.

15

[IaTp BUIOB pacmaza TOKEIBIX DIIEMEHTOB: aibda,
oera (+, -), ramma, K-3axBat. MexaHU3MBI
MOTJIOLICHUS! PEHTTEHOBCKOTO U raMMa — H3IIy4eHHUS.
®otoanekrpuueckuii 3dpdexr. Dpdexr Kommnrona.
OO0pazoBaHUE INEKTPOHHO—IO3UTPOHHBIX Map.

16

EcrecTBeHHBIE PaauOHYKIIHIBIL. CemelicTBO
aktuHoypana. CemelictBo  topus. CopnepkaHue
OCHOBHBIX Pa/JIMOaKTUBHBIX W30TONOB B 3€MHOW KOpe.
Kocmuueckne syun. BnusHue reorpadudeckoit
IIMPOTHl M BBICOTHI HAaJ YPOBHEM MOps Ha J03Y
KOCMHUYECKOT0 U3JIyYEHHUSI.

17

KocMmorenHsle pasnoakTUBHbIE H30TOIMBI B aTMOCpepe.
JHK, PHK. IIpoumecc TeMHOBOro BOCCTaHOBIECHHS
crpykrypsl JIHK, moBpexnenHoi paguanuen.

18

JIo3HOE T0JIe €CTECTBEHHOI'O pPaJHallMOHHOTO (oHa.
KapTel ectecTBeHHOro paguanioHHOro (oHa. PamoH.
ConepxaHue €CTECTBEHHO-PaIMOAKTUBHBIX H30TOIOB
B Telje 4enoBeka. J[03bl paanmamyy OT €CTECTBEHHBIX
HCTOYHHUKOB B PE3yJIbTaT€ BHEIIHErO M BHYTPEHHETO
oOyuenus. HakorieHne pagoakTHBHBIX BEIIECTB B
HEKOTOPBIX OpraHax.

19

Tuner  noBpexaeHus JHK. OcHoBHbIE  BUABI
paananuoHHBIX oBpexAcHUH. CriocoObl BO3IEHCTBUS
¢gororoB RO u y-—m3nyueHus. 3aBUCHMOCTh NOTEPH
SHEPTUU YACTHUIBl OT TIYOMHBI TPOHUKHOBEHHUS B
BemiecTBo. [Iuk bparra.

20

AKTUBHOCTh PAJAMOHYKJIHJOB B TEJE€ YeIOBEeKa U
s dexTuBHAS SKBUBAJICHTHAA roaoBas o3a
BHYTpPEHHEro wusnydenus. llpenenbHo nomycTUMbIE
KOHHGHTpaHI/II/I pa)II/IOElKTI/IBHI)IX BCIIICCTB.
Pacnpenenenue PaaOAKTUBHBIX BEILIECTB B
OKpY)Kalomel cpeae. 3aBUCUMOCTh  CMEPTHOCTH

13



OpPraHU3MOB OT J03bl oOmydeHus. 3HaueHus LDsgso
JUISl HEKOTOPBIX OpPraHu3MoB. JlyueBble MOBpPEKICHUS
Koku. DU3MOJIOrMYecKUe TMOCIEACTBUS  JTy4€BOTrO
MOPAKEHUS KOXKH. Paino4yBCTBUTENBHOCTh PACTEHUN
u JKUBOTHBIX. 3aBUCUMOCTh cpenHen
MPOJOJKUTENLHOCTH KU3HU YEJIOBEKa U 00€3bSH OT
no3el 06myuenus. Craauu XJIb. IToBpexnenune JJTHK u
cucrema e€ penapauuu.

21

dakropbl: Temmeparypa, ra3oBas cpenia, YCKOpEHHE,
BUOpanus, Gpusndeckas Harpyska, JIeKTPOMArHUTHBIC
noJisi. [lepexpectHas amanraius. Paqnopeak THBHOCTb
opranu3ma. JleficTBUE YCKOpEHHs W BHUOpaluu Ipu
OOJYy4CHHH W CPEIHSS MPOJIOJDKUTEIBHOCTh KHU3HU.
J103bl, MoJy4aeMble MEAMIMHCKMMH paOOTHHUKAMH, U
o0beM PEHTI€HOJIOTUIECKUX o0creIoBaHuil.
3aBUCUMOCTh MEXIYy JI030M pajHalid U CTEICHBIO
YKOPOYEHHUs KHU3HU. BHyTpuyTpoOHasi CMepTHOCTb
HOBOPOYK/ICHHBIX MBIIICH M KOJMYECTBO JKUBOTHBIX C
IIpHU3HaKaMM OTKJIOHCHUA OT HOPMBI K MOMCHTY POIOB
nocyie o0JydeHHss CaMOK B pa3lIMYHbIC MEPUOIBI 0
OIJIOJIOTBOPEHMSI.  DKCTPAINOJIAIMOHHAS  KpHBas,
JIEMOHCTPHUPYIOIIast OXKHTaeMbIe pe3yJIbTaThI
o0ydeHHs] PYMOPHUOHA YETIOBEKAa HA PA3HBIX CTaJUAX
pa3BHUTHS, IOCTPOCHHAS HA OCHOBE KCIIEPUMEHTOB Ha
KHUBOTHBIX. ['opme3HC.

Cymma

72

100

10.
11. KoHTpO/BbHBIE BONPOCHI K POMEKYTOYHON aTTECTALlUH

NuauBuayanbHas padora

Bonpochbl kK MOYJILHOMY KOHTPOJIIO

1. MI/IKpO' U MaKpOCTPOCHUC APCBCCUHBIL XBOMHBIX U JTUCTBEHHBIX rnopon. TI'ognunoe

KOJIBII0, KaK HHIUKATOP JKU3HECTIOCOOHOCTHU JAPEBECHBIX HACAXKICHUM.
2. Peakuu pacTteHuii Ha JieficTBHEe BeTpa U JPyrue MEXaHUYECKHE CTUMYJIBI.

3. [lepexpécTHas maTupoBKa.

4. PamuanbHbIi IPUPOCT IPEBECHHBI U €T0 CBSI3b C DKOJIOTUYECKUMH (paKTOpamMHu.

5. MeToj Hallo>KEHUS ATIOX M €T0 UCIIOJb30BAHNE B PEIICHUH 33/1a4 KOCMHYECKOMN
HKOJIOTUU, OMOJOTHH U MEAUIIHHBI.

6. Biusinue BuOpanuu Ha iepeMenieHne MUKPO- 1 HAHOYACTHIL B TTOYBE.
7. Bubpauuu aepeBbeB, BbI3BaHHBIE IBUKEHUEM aBTOMOOMIBHOTO TPAHCIIOPTA.
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8. MCTO)I HHH&MI/I‘—IGCKOﬁ JOKaJIM3alluK MaroHuTOOXMWKCHHOI'O CJIOA. 3HaueHUE B 6I/IOJ'IOI‘I/H/I,

9KOJIOT'HH.

9. YHuBepcanabHble OMOXUMHYECKHUE U (U3HOIOTMYECKUE PEAKIIMU PACTUTEIHLHOTO
OpraHu3Ma B OTBET HA MEXAHUYECKHE CTUMYJIBI.
10. CoBMecTHOE NeHCTBHE MOHU3HMPYIOIIETO U3JIyYE€HUS U MOAUPHUIMPYIOMIMX (HaKTOPOB
(Temmnepatypa, ra3oBas cpefia, yCKOpeHHe, BUOpanus, (pu3nueckas Harpyska, 3JeKTpOMarHUTHbIE

noJist) mpu o0aydeHuH (epeKpecTHas alanTaius, paaAuopeakTUBHOCTh OpraHU3Ma).
11.

JleficTBHE U3IIy4eHUN BBICOKUX DHEPIUM HA KIIETKY.

Bonpocsl k 3xk3ameny

1. [IpeameT u 3amaun sKo0THYecKoi Onodu3mku. OOIIMe MPUHIIAITHI U TTIOHSATHS SKOJIOTHH,
UCTIOJIb3YEMbIE B 9KOJIOTUYECKON Onodusuke.
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2. MuKpo- 1 MaKpOCTPOECHHE APEBECUHBI XBOWHBIX U JIUCTBEHHBIX Mopoa. ['onuuHoe
KOJIBLIO, KaK WHAUKATOP JKU3HECTIOCOOHOCTH IPEBECHBIX HACAKICHUN.

3. PaguoyriepoiHblii METO TaTUPOBKH.

4. Peakiuu pacTeHUI Ha I€WCTBUE BETPA U APYTUE MEXAHUUYECKNUE CTUMYJIBIL.

5. IlepexpécTHas naTUpOBKa.

6. MadopManimonHoe 3Ha4eHUe BUOPALIUIA JJTs1 )KUBOTHBIX.

7. PannanbHbli IpUPOCT JPEBECUHBI U €T0 CBSI3b C 3KOJIOTHYECKUMHU (aKTOPAMHU.

8. MeTtoa HajoXKEeHUs 310X U €ro UCHOJIb30BAaHUE B PEIICHUH 33]1a4 KOCMUYECKOU
9KOJIOTUH, OMOJIOTUH ¥ MEAULIUHBI.

9. Biusinue BuOpanuu Ha epeMenieHne MUKPO- U HAHOYACTHIL B ITOYBE.

10. Bubpanuu 1epeBbeB, BbI3BaHHBIE ABHKEHHEM aBTOMOOMIIBHOTO TPAHCHIOPTA.

11. MeTto AMHAMHUYECKOM JIOKAIU3allMM MarHUTOOKUKEHHOTO CJ105. 3HAYEHHE B
010JI0THH, SKOJIOTUH.

12. BuOpanuu f1epeBbeB, BEI3BaHHBIEC IBUKEHUEM KEJI€3HO-I0POKHOTO TPAHCIIOPTA.

13. BausiHue u Ouosoruyeckoe AelcTBUE BUOPALlMU HAa PACTUTEIbHbBIC OPraHU3MBbI.

14. Metonbl popMHUpOBaHUS YCTOWUYUBBIX APEBECHBIX HACAKIEHUI BI0JIb TPAacC € LEJIbIO
CHIJKEHHS BUOPALIMOHHO-aKyCTHYECKOT 0 IIIyMa.

15. Biusiare n OnoorudecKoe AeicTBUE BUOPALMU HA KUBOTHBIE OPTaHU3MBI.

16. Pacuér yacToThl K0JIeOaHUI BETBEH U CTBOJIOB JI€PEBHEB, IKOJIOTUYECKOE 3HAUCHHE.

17. Onpenenenue k03P PUIMCHTA 3aTyXaHUs KOJICOAHUH JIePEBBEB.

18. 3HaueHue yBIaxHEeHUs IPU BUOPALMOHHOM IEpeMEIeHUH HaHO- 1 MUKPOYACTHI] B
MIOYBE.

19. Mexannueckue U aKyCTUUECKHUE CBOMCTBA IEPEBLEB U I10YBBI.

20. 3aBHCHMOCTh BpEeMEHHU BHOPALIMOHHOTO MTEPEMEIIEHUS YACTULL OT TITYOMHBI IIOYBEHHOTO
TOPU30HTA.

21. YHuBepcanbHble OMOXUMUYECKHE U (PU3HOIOTHYECKHE PEAKIIUU PACTUTEIHHOTO
OpraHu3Ma B OTBET Ha MEXaHUYECKHE CTUMYJIBI.

22. Knaccuduxamus 3K0J0ru4eckux (akTopoB BIUSIOUINX Ha paJualibHbIN IPUPOCT
JPEBECHBIX MTOPOJ.

23. 3aKOHOMEPHOCTH BO3JEHCTBUS acTpoPU3NUYeCKUX (PAKTOPOB HA IPUPOCT APEBECHBIX
nopoJ. Yucna Bonbda.

24. BexoBasi IUKJIUYHOCTh B Pa3BUTHU JIECHON PACTUTEIBHOCTH JIECOCTENU U U3MEHEHHE
npupocTta aepesbeB 1o auamerpy (M.II. Ckpsioun, C.U. Koctun, H.B. JloBenunyc u ap.)

25. Ha ocHOBaHMHM 3aKOHA aKIIEHTAlUU OOBSICHUTE IPUPOAY KOXKYIIMXCSA OTCTYIUIEHUH OT
COJIHEYHON 00YCIIOBIEHHOCTH IMHAMHUKHN METEOPOJIOrMYECKUX BEIMYMH (TeMnepaTypa Bo3ayXa,
KOJIUYECTBO OCAKOB U T.1.).

26. PackpoiiTe OCHOBHOE COJIepKaHNE TEOPUH, 0OBACHSIOMINX MPsIMOE JIeHCTBHUE paHalliu.

27. KakoB MexaHU3M OMOJIOTHYECKOTO JACHCTBUS HOHU3UPYIOIIETO U3TyUCHHUS?

28. Buapl pauoakTUBHOIO pacrazia aTOMOB.

29. EcTecTBEeHHBIN palualliOHHBIN (DOH ¥ DBOJIOIHS )KU3HHU.

30. EcrecTBeHHBIH pagualiioHHBIN (OH B )KU3HU YEIIOBEKa.

31. BzaumoaeicTBre pairanuy ¢ BEMIECTBOM

32. YpoBHM U CTa UM paiioOHNOIOTHYECKUX MPOIIECCOB.

33. Panno4yBCTBUTENBHOCTh PACTEHUN U JKUBOTHBIX.

34. CoBMecTHOE JE€HCTBHE HMOHM3MPYIOUIETO M3Iy4eHHS U MOAUGUIMPYIOMUX (HaKTOpoB
(TeMmieparypa, Ta3oBas cpela, yCKopeHue, BuOpanus, (pusnueckas Harpyska, 3J1eKTpOMarHUTHBIE
noJsl) pu o0IydeHuH (epeKkpecTHas afanTanus, paIiopeakTUBHOCTh OPraHU3Ma).

35. Bimusinue nonusupyromero uznyyenus Ha XKKT. PagnouyBCTBUTENBHOCTD OTAETOB
KKT.

36. BnusiHMEe HOHU3HUPYIOIIErO U3JIyYeHHUSI HA OpraHbl IbIXAHMUSL.

37. BiussHME NOHU3UPYIOLIETO U3JIYyYE€HUs HA Pa3BUTHE IJIOJA.

38. Dkosornueckue MocaeACTBUS aBapuii Ha 00bEKTaX aTOMHOM YHEPTETHKH.
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39. OTnanéHHbIe TOCIEICTBHSI IEUCTBHUS 00TydeHUS HA )KUBBIC OPTaHU3MBI.
40. JlelicTBHE N3ITy4YEHUI BBICOKUX SHEPIUil Ha KJIETKY.

12.006pa3en 3k3aMeHALHOHHOI0 OHJ1eTa

'OV BIIO «JIOHELIKMIT HAITMOHAJIbHBIM YHUBEPCUTET»

OO6pa3oBaTenbHBIN YPOBEHB Maructp

Hamnpasnenue noaroToBku 06.04.01 buonorus
Cemectp 1

VYueOHas qUCUUIUIMHA Dkonornyeckas 6nopusnka

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Ilpeamer u 3aa4n SKonoruyeckor onopusuku. OOIIKEe TPUHIHITEI U TOHATUS YKOJIOTHH,
UCIIOJIb3yEMbIE B KOJIOTUYECKON Onodusuke.

2. Mukpo- ¥ MaKpOCTpPOCHHE JPEBECHHbl XBOWHBIX M JIMCTBEHHBIX MOpoA. ['oauuHoe
KOJIBLIO, KaK MH/UKATOP JKU3HECIIOCOOHOCTH JPEBECHBIX HACAXKICHUH.

3. DKOJOrM4€eCcKHe MOCIIECTBUS aBapuil Ha 00bEKTaX AaTOMHOM 3HEPTE€TUKH.

4. OtnanéHHble NOCIEACTBHS AeHCTBUS OOIyUeHHs Ha )KUBbIE OPIaHU3MBI.

5. Buzsl palnOaKTUBHOTO pacIiajia aTOMOB.

YTBepkJIeHO Ha 3aceqaHuM Kadeapsl 0nopusuku
b

[IpoTokoma Ne or ,, 20 T
3aBro kad. buoduznku becnanosa C.B.
OK3ameHaTop Kopnuenko B.O.

13.06pa3zen TecTOBOro0 3aiaHusl (NpuU HATUYUL)

14. Kputepun oueHuBanus
OrneHka 3HaHMM CTYACHTOB MpoBoauTCs 1o 100-0amipHOM IMIKaie COTIACHO CIEMYIOIIUM
KPUTEPUSIM:

3ayeTHbIe MOAYJIN ®opma KOHTpPOJIS Banasbi
CopepxarenbHblil MOayIb 1 |YCTHBIN onpoc 3)
Brinonnenue nabopatopHbix padboT 3)
CopepxatenbHblil MOAYIb 2 | Y CTHBIN onpoc 3)
Brinonnenue nabopatopHbix padboT 3)
ConepxarenbHblii MOIYb 3 | Y CTHBINA OMPOC 5
Brinonnenue nabopatopHbsix padboT 5
Moy pHBII KOHTPOITh 10
CopepxarenbHblil MOAYIIb 4 | Y CTHBIN onpoc 5
Brimonuenue nabopatopHbsIx padboT 5
CopepxarenbHblil MOAYJIb 5 | Y CTHBIN onpoc 5
Brimonuenue nabopatopHbsIx padboT 5
JIK3aMeH 40
OOwmmii utor 100
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MIxaja oneHUBAHNA:

Cymma Onenka no
Onenka 3
0aJ1J10B 10 . rocy/1apcTBeHHOI
no OueHka 1o rocyapcTBeHHOI HIKaJjie
100 . mKaJe (3a4er)
HIKaJIe . (3x3ameH, 1udepeHIUPOBAHHDIN 3a4eT)
0aJlJIbHOM
ECTS
HIKaJIe
A 90-100 5 (OTmu4aHoO) 3a4TEHO
B 80-89 4 (Xoporo) 3a4TEHO
C 75-79 4 (Xoporo) 3aYTCHO
D 70-74 3 (Y 1oBIIETBOPHUTEIIHHO) 3a4TEHO
E 60-69 3 (Y AOBIETBOPUTENHLHO) 3aYTCHO
EX 3559 2 (HeymoBIIETBOPUTEILHO) € BO3MOMKHOCTBHIO HE 3a9TCHO
IIOBTOPHOM cliauu
2 (HeynmoBnerBopHTENbHO) C BO3MOXXHOCTHIO HE 3a4TCHO
F 0-34 MOBTOPHOM CAa4M MPHU YCIOBUU 0053aTETHHOTO
HaboOpa JOMOJHUTEIBHBIX OATUIOB

3HaHUE TEOPEeTHUUECKOM YacTH Kypca OLEHMBAETCS C TOYHOCTbIO A0 5 OamioB 1O
CIIEIYIOIUM KPUTEPUIM:

1. Cryaent nomnyudaer 76-100% O0amioB OT MakCUMaJIbHOTO, €CIM IOKa3ayl TIyOOKHe U
IIOJIHBIE OTBETHl Ha TEOPETUYECKHE BOIPOCHI; INTyOOKOE MOHMMAaHUE CYLIHOCTU MPOOJeM; YMEHUE
HIPOBOJUTH JIOTHUECKUE PACCYKICHHs U OOOOILNEHUS M CONPOBOXKIATh UX COOTBETCTBYIOILUMH
JI0Ka3aTelbCTBAMY;

2. Crypent noayvaer 51-75% 06amioB OT MaKCHMAJlbHOTO, €CIM IOKa3zal IIyOOKue Hu
IIOJIHBIE OTBEThl Ha TEOPETUYECKUE BONPOCHl C HE3HAUUTEIbHBIMU IOTPEIIHOCTSIMH, 3aTEM
UCNPABIEHHBIMU  CaMUM  CTYJEHTOM; YyMEHHE JIOTMYECKHM paccyXIaTb U  IPOBOAUTh
JI0Ka3aTeNbCTBA;

3. Cryaent nomyuaeT 26-50% 06amioB oT MakCHMMalbHOTO, €CIH MOKa3al IMpU OTBETE Ha
TEOPETUYECKHE BOIPOCHI PsAJl HETOYHOCTEH, KOTOpPBhIE CTYIEHT HE B COCTOSIHUM CaMOCTOSITEIbHO
VCIIPABUTb;

4. Crynent nosyqaet 0-25% 6anioB oT MaKCUMaIbHOTO, €CJTH HE BBHIITOJTHEHBI TPEOOBAHUS,
M3JI0’KEHHBIE B MTPEbIIYIINX IYHKTAX; HET OTBETOB HAa TEOPETUUECKHUE BOIIPOCHI.

Ixzamen oyenueaemcs ¢ 40 d6annos.
J171g OIIeHKH 3K3aMeHa Mperno/iaBaTeib PyKOBOJICTBYETCS CIEIYIONIMME MPUHITUTIAMHU:

40 OayuioB - TIOKa3aHbl CUCTEMAaTUYeCKWE U TIyOOKHME 3HAHUS INIpU OTBETE Ha
TEOpPETUYECKHE BOIPOCHI;
30 0auI0B - TIOKa3aHBl CHUCTEeMAaTHYeCKWE | TIIyOOKHE 3HaHUS TP OTBETE Ha

TEOpeTUYECKHEe BONPOCH! OMIIeTa, HO PU OTBETE JOMYIIEHbl HECYILIECTBEHHBIE OLTMOKH;

20 0an0B — TIOKa3aHBl HE CHCTEMAaTHYeCKHEe W HE TIyOOKWEe 3HAHWS TPU OTBETE Ha
TEOpEeTUYECKHE BOPOCHI OMIIeTa, IPU OTBETE JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK;

10 6annoB - moka3aHbl OBEPXHOCTHBIE 3HAHUS MPU OTBETE HA TEOPETUUYECKHE BOIPOCHI
Ounera, mMpU OTBETE JOIMYIIEHO MHOIO CYIIECTBEHHBIX OIIMOOK; MPOCTHIE BOIPOCHI MO 3HAHMIO
OCHOBHBIX oOIpeaeneHnii u ¢GopMys, BOCIHPOU3BEAEHBI OTHAEIbHbIE (parMeHThl MaTepuaia ¢
IIOMOUIBIO IK3aMEHATOPA.

0 - moHOE HEe3HaHWE MaTepHuaa.

15. MarepuajibHO-TeXHHYECKOe o0ecriedeHne y4eOHOro npouecca

1. Jns mpoBeneHHs JIEKHUOHHBIX 3aHATHH TpeOyeTcss ayIuTopHs Ha TpyIdy,
000py/i0BaHHasi MEJIOBOI WJIM MHTEPAKTUBHOM T0CKOM, MyJIbTUMEAUMHBIM MPOEKTOPOM U SKPAHOM.
2. Jns obecnieueHust J1a0OpaTOPHBIX 3aHATHH 10 JAaHHOMY KypCy HEOOXOIMMBI

CrienuaJIbHBIM 00pa3oM 000PYI0BaHHBIC aYUTOPUH, TaOOPATOPHUH.
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3 HoyTtOyxk.

4, Brixon B HTEpHET.

5. Wi-Fi gocTyn B KOprycax yHUBEPCUTETA.

6 TekcToBbIE U 3IEKTPOHHBIE pecypchl HayuHoit OMOIMOTEKH YHUBEPCUTETA.
-

8

CreHnnl
nabopaTopHasi yCTaHOBKA ISl ONIPECIICHUS] MOYJISL YIIPYTOCTH
9. 00pasibpl KEpHOB
10. M®YV nns ckaHUPOBAaHUS KEPHOB
11.  mporpamma AxioVision Rel. 4.8 myist onndgpoBKu KepHOB
12. mporpamma Mathcad 14
13.  Bechl, kosibOa (A1 onpenesieHus INIOTHOCTH)
14.  mopo3uibHas Kamepa
15.  Ttepmomapa (TZ-A/BL amromunwmit)
16.  mymnbTUMETp

16. PexomeHnaoBaHHas JJUTEPaTYypa

OcHoBHast

1 Kopranenko B. O. Dxonorudeckas Onodumsuka. Momyns 1 [DnekTpoHHbI pecype] :
yueOHoe mocobue / B. O. Kopuuenko, C.B. becnanosa ; 'OY BIIO "]loneukuii HarpioHaIbHbBII
yauBepcutetr, buomormdeckuit daxymnprer, Kadenpa Omodumsmku. — [omenk : HomHY, 2017. —
OnextpoHHble AaHHbIe (1 daiin).

2. Okonornieckas onodusnka [DNeKTpoHHBIN pecypc]: maboparopHblii mpakTukym / C. B.
becnanosa, B. O. Kopuuenko, C. B. Uydurkwuii, E. C. Cepreesa; 'OY BIIO [loHenxuii HallmoHATbHBIH
yHUBepcHTeT, buomornueckuit ¢akynsrer, Kadenpa Omodpmsuxu. — Jowen : HouHY, 2017. —
OnextpoHHble AaHHbIe (1 daiin).

3. Bbuoduznyeckue MeTos! uccaenoBanms Ononorniaeckux cucreM. Yacts 1 [DaeKTpoHHBII
pecypc] : yueOHO-Merommueckoe mocodme / [coct. C. B. becnanosa, 0. A.Jlerenskuii, B. O.
Kopnuenko, C. B. Uydurkuii, P. A. Karmmrykos] ; TTOY BIIO "/lonelkuil HallmoHaIbHBINA YHUBEPCUTET ',
buonornueckuit pakynsrer, Kadenpa 6uopmsuku. — Honeuk : JJonHY, 2017. — DnekTpoHHbIE TaHHbIE
(1 cbaiin).

4. CoBpeMeHHast FKOJIOTHsI ¥ ITI00aTbHBIE SKOJIOTHYECKHE BOIPOCHI [ DIEKTPOHHBIN pecypc]:
yuebnuk / [cocT. A. U. Cadonog] ; 'OV BIIO [donerkuii HallMOHAIBHBIA YHUBEPCUTET, bronornyueckuit
dakynbrer, Kadenpa Ooranuku u skomoruu. - Joneuk : JJonHY, 2017. - DnekTpoHHBIE JaHHbIE
(1 cbaiin).

5. HopmupoBaHue 1 CHIKEHHE 3arpsi3HeHUs OKpYKarollel cpeibl [ DneKTpoHHBIN pecypc] /
[coct. A. U. CadonoB] ; I'OY BIIO JloHenkuii HalMOHAIBGHBIA YHMBEpPCUTET, buonmornmueckuit
dakynbrer, Kadenpa Ooranuku u skomoruu. - Joneuk : JJonHY, 2017. - DnekTpoHHBIE JaHHbIE

(1 cpait).

JlonmosmmuTenbHas

1. Maremarnueckoe U KOMIbIOTepHOe MozenupoBanue B Ouonorun / Coct.: A.A.I'yces,
C.B. becnasioBa [DnekTpoHHBIN pecypc| : yueOHOo-MeToauyeckoe mocodue. — Jonernxk: JJonHY, 2017 —
OnexTpoHHble faHHble (1 daitn).

2. CoBpemenHsie mpobsembl Oouonornu (buodusukn) [DnekTpoHHBI pecypc]: ydeOHOe
nocobue / [coct. C. B. becmanoBa, B. O. Kopauenko] ; ['OY BIIO "Jlonenkuii HalMoOHAIBHBIHA
yHuBepcuter ', buonorndeckuii daxynbrer, Kadenpa Ouoduzuxu. — Honeux : JouHY, 2017. —
OnexTpoHHble 1aHHble (1 daii)

3. Yerumenko I''C. BrusiHue MarHuTHBIX mMojiel 3eMJIM M KOCMHUYECKHX OOBEKTOB Ha
opranbl U ¢yHkuuu opranmsma yenoseka [Tekcrt] / I'. C. Ycrumenko. - CeBepononenk : M3n. gom
"OBpuka", 2013. - 63 c. (1 3K3.)

4. DKosorudeckas dKcrepTusa [DNeKTpoHHbIH pecypc] : (Ui OakanaBpoB HaNpaBICHUS
noaroroBku 05.03.06 Dxomorust u npupoaonons3oBanue) / [coct. E. B. Tlpokonenko] ; TOY BIIO



JloHenknii HalMOHAIBHBIA yHUBEpCHTET, buonorndeckuit Qakymprer. - JloHEUK :

OnextponHble gaHHbIe (1 daiin).
5.

AJIeKTpOHHBIE NaHHbIe (1 daiin).

6.

19

TlonHY, 2017. -

DKOJIOTHS TOPOJICKUX CHCTEM [ DIIEKTPOHHBIA pecypc] : TECTOBBIM KOHTPOJIb / [cocT. A. .

CadonoB] ; I'OY BIIO [onemnxuii HanuoHaNbHBIA yHUBepcuTeT. - Jowenk : onHY, 2010. -

[Ty3anoBa T.A. Dxonorust [Tekcr] : y4eOHHMK Uil CTYJICHTOB BBICHI. y4eO. 3aBE/ICHUI,

oOy4Jaromuxcst 1o rymanut. HanpasieHwsMm / T. A. Ily3anoBa. - Mocksa : Axamemus, 2014. - 263 c.

(19k3.)

17. UndopmanuoHHbie pecypchl

1. http://library.donnu.ru/

2. http://elibrary.ru/defaultx.asp

3. http://erg.biophys.msu.ru/wordpress/study

4. http://www.iramn.ru/journal/bbm_cont.htm

5. http://www.sciencedirect.com/science/journal/10111344
6. http://www.molbiol.ru/

7. http://www.nobelprize.org/

8. http://www.medlinks.ru/

9. http://dmb.biophys.msu.ru/

10. http://tusearch.blogspot.com

11. http://univertv.ru (pasmen buosorus)

12. http://ww.phds.ru/books_himiya.html

13. http://Aww.pereplet.ru/cgi/soros/readdb.cgi?f=TOM7
14. http://www.donnu.ru/ecolog/archiv

15. http://www.donnu.ru/vestnikA/archive

16. http://dbs.com.ru/index.php/prombotanika/skachat)

18. ITporpamMvHoe oGecrieueHue (K HAUTYNH)

Pabowass mporpamMma paccMOTpeHa H

n3MeHeHussMu (0e3 n3menenuit) Ha 201 TO/I.

3aBenyromuii kageapoit 6nopusuku

Pabowass mporpamMma paccMOTpeHa H

n3MeHeHussMu (0e3 n3menenuit) Ha 201 TO/I.

3aBenyrouuii kageapoit 6nopusuku

PaGouass mporpamma paccMOTpeHa W
n3MeHeHussMu (0e3 u3menenuii) Ha 201
3aBenytrouuii kageapoit 6nopusuku

PaGouass mporpamma paccMOTpeHa W
n3MeHeHussMu (0e3 u3menenuii) Ha 201
3aBenyrouuii kageapoit 6nopusuku

PabGowass mporpamma paccMoTpeHa U

n3MeHeHussMu (0e3 u3menenuii) Ha 201 TO/I.

3aenyromuii kadenpoit Onodpusuku

ron.

ron.

MepeyTBepKJIeHa Ha 3acelanuu  Kadempsl
[Iporoxon 3acenanus kadeapsr Ne oT
C.B. becnianiosa

nepeyTBep)KIeHa Ha 3acelaHud  Kadeapsl
ITpoTokon 3acenanus kadpeapst Ne oT

C.B. becniaiiosa

MepeyTBEPK/IeHa Ha 3aceqaHuu  Kadeapsl
[Iporoxon 3acenanus kapeapsr Ne oT
C.B. bBecnanoBa

MepeyTBEPK/IeHa Ha 3aceqaHuu  Kadeapsl
[Iporoxon 3acenanus kapeapsr Ne oT
C.B. bBecnanoBa

MepeyTBEpK/IeHa Ha 3aceqaHuu  Kadeapbl
[Tporoxon 3acenanus kapeapsr Ne oT
C.B. becnanosa


http://library.donnu.ru/
http://elibrary.ru/defaultx.asp
http://erg.biophys.msu.ru/wordpress/study
http://www.iramn.ru/journal/bbm_cont.htm
http://www.sciencedirect.com/science/journal/10111344
http://www.molbiol.ru/
http://www.nobelprize.org/
http://www.medlinks.ru/
http://dmb.biophys.msu.ru/
http://tusearch.blogspot.com/
http://univertv.ru/
http://www.ph4s.ru/books_himiya.html
http://www.pereplet.ru/cgi/soros/readdb.cgi?f=TOM7
http://www.donnu.ru/ecolog/archiv
http://www.donnu.ru/vestnikA/archive
http://dbs.com.ru/index.php/prombotanika/skachat

