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IHosicHUTEALHAA 3aIIHCKA

O0beM quctuIuiiHel 4 3.e.
1. Pe3yabTaTbl 00y4eHHs 1O JUCHUIJIMHE (MOIYJI0), COOTHECEHHBIC C WHIUKATOPaMHU

JOCTH>KEHUS] KOMIIETEHIIUH, YCTAHOBJICHHBIMH  00pa30BaTeIbHON MPOrpaMMon

Komnerennuun Nuaukaropsl Pe3ysnbTarsl 00y4eHUs M0 JUCHUTIIHHE
AOCTUKEHUS (mony.Jro)
KOMIIeTEeHIUI
K - 1 Cnocoben | U]l -lnkx-1  IlpoBogut | 3naTh: TUIPOOHOIIOTUYECKHE,
MIPOBOAUTD MOHUTOPUHIT M  aHAJU3 | THAPOXUMHUYECKUE,  HUXTHOJOTHYECKHE
MOHUTOPHHT THIPOOHOIOTUIECKUX napameTpsl,
BOJHBIX rapaMeTpoB YMmerb: MIPOBOUTH aHaIu3
OMOJIOTUYECKHUX NA  -2nkx-1  IIpoBoauT | rugpoOHOIOrHUECKHUX,
PECYPCOB, Cpenbl UX | MOHUTOPUHT M AHAIW3 | THAPOXUMHUYECKUX,  UXTHUOJIOTHMYECKUX
OOUTaHUs, a TaK K€ | TUAPOXUMHUUECKUX apaMeTpoB
aHaJIM3 TOJMYyYEHHBIX | TapaMeTpoB Baagers: HABBIKOM aHanm3a
JAHHBIX NA  -3nkx-1  I[IpoBoauT | rugpoOHOIOrHUECKHUX,
MOHUTOPHUHI U  aHAIU3 | THAPOXUMUYECKUX,  HXTHUOJIOTUYECKUX
UXTHOJOTHYECKUX apaMeTpoB
MapaMeTpoB

2. CojaepixaHue JUCHHUILINHBI (MOTYJIS)

Tema 1 Mecto pbid B cucreMe KUBOTHbIX. Cuctemarnka pei0. Cuctembl ppiO000Opa3HBIX U
PBIO; IPOUCXOXKAEHNE PHIO Pa3HBIX TAKCOHOB.

Tema 2 ®dusudeckue U XUMHUYECKHEe (PAKTOPBHI CPpeAbl M MX POJIb B KH3HEACSATEIbHOCTH
pb10 npecHbIX BOA. [ImoTHOCT BO/IHOM cpeapbl. TemnepaTypa, CBET, 3BYK B *KU3HEAESITEIbHOCTU
pb16. CONEHOCTh M COJIEBOM COCTaB BOJbl. PacTBOpeHHBIE B BOJie ra3bl. AKTHBHAs peaKIMs
cpensl (pH). Ponb aBM>keHMst BOJHBIX Macc, 3JIEKTPUUECKOI0 TOKA U 3arpsi3HEHUSI.

Tema 3 BHyTpuBHIOBBIE M MEXKBHIOBbIC B3aHMOOTHOLICHHS y PbI0, O0MTAOIIUX B
npecHbIX Bojax. CTpPyKTypHbIE €IMHHULbI BUAA: MONYJSALUS, CYONOMyJSIMs, 3JIeMEHTapHas
nomyisiuyst. @OyHKIMOHAIBHBIE E€OUHULBL: CTasd, CKOIUIEHWE, KOJIOHMS. BHyTpuBMIOBbBIE
NUIIEBbIE  B3aUMOOTHOLIEHUS.  DOpMBI  COXKHUTENIbCTBA  (KOMMEHCAIM3M,  CHUMOMO3).
B3anMooTHoOIEHNS PbIO C IPYTUMU )KUBOTHBIMU U PACTCHUSMHU.

Tema 4 @ayHucTHYeCKHEe KOMILUIEKCHI M JKOJOrMYeckue rpymnnbl psbid. Poib
(ayHUCTUYECKHX KOMIUIEKCOB B (OPMHpPOBAaHUU BUIOB. DayHHCTUUYECKHE KOMIUIEKCHl B
npecHbIX Bogax Poccuu. DKoJormyeckwe Trpynnbl M HX OTIAMYME OT (DayHHUCTHUECKUX
KOMIIJIEKCOB. DKOJIOTHYECKHE TPYIIIBI IO MECTOOOMTAHUIO, PA3MHOXKEHUIO, TUTAHUIO.

Tema 5 Bo3pact M nNpogoKHUTENbHOCTH KM3HU PbI0 B CEeBEPHBLIX INpPecHbIX BOJAX.
Knaccugukanus psld 1Mo NpoJOHKUTENBHOCTH >KU3HEHHOTO LMKJIa. Bo3pacTHas cTpykTypa
nonymsiuif. Poct pp16. Oco6eHHOCTH U THIBI pocTa pbl0. Buaoble, rpynmnoBbsie 0COOEHHOCTH
pocta pbi0. BimgHue abuotmyeckux W OMOTHYECKHX (PAKTOpPOB cpelbl Ha pPOCT PbIO.
Temmneparypubiii  daktop. ['maposnormyeckuii pexuM. OCBEHMICHHOCTh W Ta30BBIA  PEXKUM.
[TnotHOCTHh pBHIOHOTO HaceneHus. KomnuecTBO M AOCTYMHOCTh KopMma. CBsi3b TeMmma pocTa ¢
BHYTPEHHUM COCTOSIHUEM OpraHh3Ma pbIO.

Tema 6 O0masi XapaKTePUCTHKA NMHUTAHUS H CNOCOOBI Pa3MHOKEHHMs PbI0 NMPECHBIX BOJ.
Pa3nooOpasue mumu W TUIIEBBIX CHEKTpoB pbid. CrmocoOwsl mwuTanws. JleneHue puid 10
npeoOiajalomyM TpynnaM KOPMOBBIX OpraHu3MoOB Bo3pacTHble, CE30HHbBIE, CYTOYHbBIE
U3MEHEHHs B NuTaHuM. M30upaTtenbHass CIOCOOHOCTh MOTPEOJEHHS KOPMOBBIX OpPIaHHU3MOB.
Bnusaue ¢akTopoB cpenbl Ha WHTEHCUBHOCTh mnuTaHua. CMeHa OOBEKTOB NHUTaHUS,
Tpodudeckas IIACTUYHOCTh pblO. KosmdyecTBeHHbIE XapaKTEpUCTHKU MUTaHUA. PannoHbl



nuTaHus. M3MeHeHne pannMoHOB MO Mepe pocTa phId (CMeHa OOBEKTOB NMUTAHUS) U M3MEHEHHS
ycioBuii ooutanus. KopmoBoi kod(hPUIIMEHT U ero 3aBUCUMOCTb OT XapaKTepa, KaJOPUHHOCTH
U YCBOSIEMOCTH KOpMa, Bo3pacrta pbi0. O0eCcredeHHOCTh PhIO MHUIeH, KOHKYPEHTHBIE OTHOIICHUS
3a nuuty. JKUpHOCTh U YIIUTAaHHOCTD PBIO U UX OLIEHKA.

CriocoObl pasMHOKEHHUSI PBIO TpecHBIX BOJA. IIOCTOSHCTBO M M3MEHUYMBOCTH Mojia. Bospact
HACTYIUIGHHMsI ~ TOJIOBOM  3penoctd, monoBod  auMopdusm.  COOTHOLIEHHE  IOJIOB.
I'epmadpoautusm. Cpoku pasmHokeHus. Omaog0TBOpeHHe (Hapy»HOe, BHyTpeHHee). Biusnue
KayecTBa MKPUHOK HAa BOCIPOM3BOAMUTEILHYIO CIHOCOOHOCTH PBIO (KOJMMYECTBO HKpBI, Macca
UKPUHOK, cojaepkanue kupa). OtkmagsiBanue wukpel. IlnomoBurocts  (abcomtoTHast
WHAUBHUAYyallbHAs, OTHOCUTEINbHAs, paboyasi, MOMYJISIIUOHHAS).

Tema 7 ’KuzHeHHbI HUKJI W MUrpanuu pbi6. OCHOBHBIE 3Tambl KXU3HEHHOTO IHKJIA PbIO
(oMOpHUOHANBHBIN, JTUYMHOYHBIN, MaJbKOBBIM, HOBEHAIbHBINA, MEPUOJl B3pPOCIOrO0 OpraHU3Ma,
crapueckuit). Ctaauu >MOpHOHANIBHOTO TEpUOAa pa3BUTHs (KiIaccuueckas cxema). /unamuka
nomynsiiu. HepectoBas momymsivisi ¥ ee Tunbl. M3MeHeHue crtaTyca (TuIla) HEpecTOBOMU
MONMYJSAUUA. DKOJOTHYECKHUE TPYIIBI 1O OCEMJIOCTH (OCeUible W MHUTPUPYIOIINE).
Knaccudukanus murpanuii (aKTUBHbIE, TACCUBHBIE, HEPECTOBBIE, KOPMOBBIE, 3MMOBAJILHBIE).
Tema 8 3akoHoMepHocTH pacnpeiejeHduss pbl0 B BoJoeMax 3eMHOro Mmiapa.
Pacnipoctpanenue pbid B IPECHBIX BOJAX

3. IlepedyeHb y4eOHO-MeTOAUYECKOr0 o0ecnieYeHHsl TUCHUIIJIMHBI (MOYJIs1)
1. Meroanueckne yka3aHHUS K CaMOCTOSATEIbHON padore M (GopmMam KOHTPOJS JUIsl CTYJICHTOB
Bcex Gopm o0yueHus no aucuurnHe «MxTruodayHa ceBepHBIX MPECHBIX BOIY.
2. MeToau4ieckne yka3aHHUs K IPAKTHUECKOH /TabopaTtopHoil paboTe ajisi CTyJeHTOB BCeX GhopM
oOyuenus no aucrumuinie «MxtruodayHa ceBepHBIX MPECHBIX BOI.

4. ®oHA OLEHOYHBIX CPEACTB M0 AUCHHILINHE (MOLYJII0)

®DoH/ OLEHOYHBIX cpeactB siBisierca kommnoHeHToM OIl, pa3pabarteiBaeTcsi B Qopme
OTJENIBHOIO JOKYMEHTa M BKJIIOYaeT B ce0s KpPUTEpUM OLIEHUBaHHUA CGHOPMHPOBAHHOCTU
KOMHGTGHHI/Iﬁ Ha Pa3sjIMYHbIX 3TaIlax ux q)OpMI/IpOBaHI/IH " npoueaypbl OICHUBaHMWA.

5. IlepevyeHb OCHOBHOM M JOMOJHUTEILHON Y4eOHOI JTuTepaTypshl (II€UaTHbIE U3/IaHU,
AIIEKTPOHHBIE YdeOHbIe U3AaHUA U (M) PeCypChl AIEKTPOHHO-OMOIMOTEYHBIX CUCTEM)

Ocnosnas numepamypa:
1.ITonomapes C. B. VIxtuosnorust: YueOHHK U1 BBICIL ¥ CPEAHUX TPOoQ. yueOHBIX 3aBeCHUM
/ C. B. Ilonomapes, 0. M. Bakanesa, 10. B. ®enoposbix. — M.: Mopknura, 2014. - 567 c. (k01-Bo
9K3. Ha a0. - 15; Bu3z —1).

Jlononnumenvnas numepamypa:

l.Anmomosa, T. A. IlpakTukym 1o HXTHOJOTMM : yued. mocobue mis By3oB / T. A.
Amnomnoga, JI. JI. Myxopmosa, K. B. Teummk. - U3, 2-e, ucnp. u gorm. - Mocksa : Mopkawura, 2013. -
324, [10] c. : wn. (kos-BO 9k3 Ha a0. — 11; B uz — 1).

2.HeBanennsnii, A. H. buonormueckue OCHOBBI pBIOOBOJCTBA : yd4eO. mocoOue st
CTYJICHTOB BBICIIL. U CpeJl. 00pa30Bat. Opr., 00yJarOIIUXCs 110 HAMPABJIEHUAM MOAroT. OaKagaBpuara
35.03.08 "Boanble 6uopecypebl U akBakyabTypa', MmaructpaTypsl 35.04.07 "Boansie 6uopecypcsl u
akBakynpTypa" u cremmaibHoctd (CIIO) 35.02.09 "Uxtuwomorust u peiooBoactso” / A. H.
Hesanennsiii, E. H. [Tonomapesa, M. H. Copokuna. - Mocksa : Mopknura, 2016. - 429 c. : nin. -
(koJy-BO 9K3 Ha 0. — 7; Bu3z — 1).

3.Cabanee JLII. Pwi6n1 Poccun. Tom mepesiid / JLI1. CabaneeB. — M.: lupexkt-Menua, 2015.
- 777 c. — Pexxum nocryna: http://biblioclub.ru/

4.Cabanees JLI1. Peios1 Poccun. Tom Bropoit / JLIT. CabaneeB. — M.: Jlupekr-Menua, 2015.
- 1228 ¢. — Pesxum moctymna: http://biblioclub.ru/



http://biblioclub.ru/
http://biblioclub.ru/

6. Ilpodeccnonanbubie 0a3pl AaHHBIX U HH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

1. Cnpasouno-npasosas cucmema. Koncynomanm ILnoc - URL: http://www.consultant.ru/
2. Munucmepcmso nayku u evicuieco obpazosanusi Poccuiickou @edepayuu URL:
https://minobrnauki.gov.ru/

3. @denepanbHas cinyxba mo Ham3opy B chepe o0pa3oBaHHS U HAYKHU URL:
https://obrnadzor.gov.ru/

4, depnepanbHbIn noptan «Poccuitckoe obpasosanme» URL: http://www.edu.ru/

5. Hngopmayuonnas cucmema «EOunoe okHO 0ocmyna K 00pa308amenbHbIM pPecypcamy
URL: window.edu.ru

6. Eounas xonnexyus yugposwoix oopazosamenvruvix pecypcos URL school-collection.edu.ru
7. DedepanvHulil yeHmp urnpopmayuonno-oobpasosamenvhuvix pecypcog URL fcior.edu.ru

8. Topman UHKTTIO3UBHO20 00pazo8aHus URL https://xn--
80aabdcpejeebhgo2afglbd3b9w.xn--plai/

9. AnekTpoHHO-6mMbnmoTeyHas cuctema "Mspatenscteo "MaHb" URL http://e.lanbook.com

10.  Dnexmponmno-oubnuomeynas cucmema "Yuueepcumemckas oubnuomexa ownaun”" URL
http://biblioclub.ru/

11.  Onexmponno-oubnuomeunasn cucmema "IPRbooks" URL http://iprbookshop.ru

12.  Dnexmpoumno-oubnuomeuynas cucmema "Pwiboxosslicmeennoe obpazosanue” URL
http://lib.klgtu.ru/jirbis2/

13.  Onexmpomnnas  6ubnuomeunas  cucmema  "Koucynomamm — cmyodenma”  URL
http://www.studentlibrary.ru/

14. Dnexmpomnno-oubruomeunas cucmema IbC "Tpouyxuii mocm” URL
http://www.trmost.com/tm-main.shtml?lib

15. Onexmponno-oubnuomeunasn cucmema "BOOK.ru" URL https://www.book.ru/

16.  Dnexmponno-oubnuomeynasn cucmema "ibooks.ru" URL http://ibooks.ru/

17.  Onexmpomnno-oubnuomeunas cucmema "bubauoPoccuxa" URL
http://www.bibliorossica.com

18.  Onexmponno-6ubnuomeunas cucmema "Hayuonanvholii yugposoii pecypc "Pyxonm"

URL http://www.rucont.ru/

19.  Dnexmponno-6ubnuomeunas cucmema "FOpaum" URL https://urait.ru/

20.  DOnexmponno-6ubauomeunas cucmema Humepmeoua URL  http://www.intermedia-
publishing.ru/mgr/allowed/

21.  OBC "BubnuoTex" URL https://mstuedu.bibliotech.ru/

22.  Onexmpouno-6ubnuomeunas cucmema "Knuea®@ono" URL http://www.knigafund.ru/

23.  OBC znanium.com uzoamenvcmea "MH®PA-M" URL http://www.znanium.com

24,  OBC HUTY "MHUCuC" URL http://lib.misis.ru/registr.html

7. TlepevyeHb JIMIEH3MOHHOTO H CBOOOJAHO PACHPOCTPAHSIEMOTr0 NPOTPAMMHOIO

o0ecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOU3BOICTBA

1) Onepayuonnas cucmema Microsoft Windows Vista

2) Odgpucnwvuii nakem Microsoft Office 2007

3) Od¢ucnwiti naxem Microsoft Office 2010

4) Mamemamuueckuit nakem PTC MathCAD V14-V15 University Department Perpetual
Floating

5) Onexmponnviii nepesoouux PROMT NET 8.5

6) Onexmponnviii nepesoouux PROMT NET 9.5

7) ODnexmponnwie crosapu ABBYY Lingvo x3

8) Cucmema onmuuecrkoeo pacnosnasanus mexcma ABBYY FineReader

9) SANAKO STUDY 1200

10) ASCON: CAIIP TII BEPTHUKAJIb 2011, JIOLIMAH:PLM, Mamepuanvt u Copmamenmet,
APM FEM, KOMIIAC-3D V13

11) Ilpoepammnuie npodykmet Autodesk

12) Wolfram Mathematica Professional (Network Server, Network Increment) 8.x/9.x/10.x
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13) MathWorks MATLAB 2009 /2010

14) Ilpoepammneiii komnaexc «Komnviomepnas oenosas uepa BU3HEC-KYPC: Makcumym.
Bepcus 1. Konnexmusnwiii sapuanm na 10 komanoy

15) Statsoft Statistica for Windows v.6, Statsoft Statistica Neural Networks for Windows v.6

16) TICII « Cmpotiskcnepmusay Komniekc npoepamm « @ynoamennmoly»

17) SCADsoft SCAD Office sepcus 21

18) Aumusupyc Dr.Web Desktop Security Suite, anmusupyc Dr.Web Server Security Suite

19) Komnnexc npoepammnoz2o obecneuenus « A-novy

20) Ilpoepamma «Aoenm: Ynpaeienue cmpoumenbcmeom. Ynpasienue npoekmamuny

21) IIpoepammmwiii npodykm « Topocady

22) Ilpoepammmnuiii npooykm Erwin Data Modeler

23) IIpoepammmorii komnnexc «I PAH]-cmema éepcuss STUDENT »

24) IIpoepammnoe obecneuenue T-FLEX

25) Aumusupyc Avira Business Security Suite

26) Ilpocpammnoe obecneuenue « Anmunnacuamy

27) 1C:IIpeonpusmue 8. Komniexm 01 06yuenus 6 8blCUUX U CPEOHUX YUEOHBIX 3A6€0CHUSIX

28) IIpoepammmuviii npodykm ABC « Ynpaenenue kpedumnoii opeanuzayuei» ons BY3oe

29) IIpoepammmuwrii npodykm CorelDRAW Graphics Suite X4 Classroom License MUL 15+1

30) I1poepammusiii npooykm ChemBioOffice Ultra Academic Edition

8. OdecneueHne 0CBOECHHUS M CHHUILINHBI JIMI ¢ HHBAJIHIHOCTHIO 1 OB3

Obyuaromuecs u3 yrcna uHBanuaoB u jui ¢ OB3 obecnieunBaroTCs NEYaTHBIMHU U (MIIH)
JIEKTPOHHBIMU 00pPa30BaTEIbHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHHYCHUSIM
UX 37J0POBBS.

9. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne TUCHUNINHBI (MOTYJI51)

npencrasieHo B npwiokeHun K OIIOII  «MarepuaibHO-TEXHUYECKHE — YCIIOBUS
peanu3anuu 00pa3oBaTeNbHONW MPOTrPaMMBbD» U BKITIOYAET:

- yueOHbIE ayAMTOPUM JUIsI TPOBEICHHS Y4YEOHBIX 3aHATHM, MNPEayCMOTPEHHBIX
nporpaMMoil 0akanaBpuaTa, OCHAIlEHHbIE OOOpPYIOBAHHMEM U TEXHUYECKUMH CpPEICTBAMHU
00yJeHus;

- IOMEUICHUs Ui CaMOCTOATENIbHOW  paboThl  OOydarolMXcs,  OCHAIllEHHBIE
KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «VMHTepHeT» 1 obecreueHrnem
JIOCTYTIA K 3JIEKTPOHHOI HH(pOopMaIiMoHHO-00pazoBaTenbHoi cpene MI'TY

JlomyckaeTcsi 3aMeHa 000pyJOBaHMsI €T0 BUPTYaJIbHBIMU aHAJIOTaMH.

10. PacnpenesieHue TPYA0EMKOCTH M0 BHIAM Y4eOHOM 1eITeJTbHOCTH

Pacnpenenenue
TPYAOEMKOCTH JTUCHHUTIIHHBI
1o opmMam 0OydeHHsI

Bun yuebnoit Harpy3ku

Ounas
Cemectp Bcero
5 4acoB
AyIUTOpPHBIEC Yachl
Jlexum 16 16
ITpakTHyeckue 3aHsTH 16 16
JlaGopaTopHbie pabOTHI 16 16

Yacel Ha CaAMOCTOSATCIIBHYIO 1 KOHTAKTHYHO pa60Ty

BrimotHeHME, KOHCYIBTUPOBAHUE, 3aIUTa KYpPCOBOH PabOTHI
(mpoekra)

[Ipouast camocTosiTenbHAst U KOHTAKTHAs paboTa 96 96




IToAroToBKa K MPOMEXYTOYHOM aTTECTALIMU - -

Bcero gacoB o quciuinie 144 144
@DOpMBI IIPOMEKYTOYHOTO U TEKYIETO KOHTPOJIS:

DK3aMeH - -

3auer/3adeT ¢ OUEHKOU +/- +/-

KypcoBast pabora (mpoexr) - -

KonnuecTBo pacuetrHo-rpaduueckux pador - -

KonndyecTBo KOHTPOIBHBIX PabOT 1 1

KonmuecTBo pedeparon - -

KomnnuectBo 3cce - -

Ilepeuyennb J1adopaTopHbIX padoT Mo popMam 00ydeHUs

m\It

HanmenoBanue nabopatopHbix paboT

2

OmnpeJenenye Bo3pacTa poId Mo Yelrye, KOCTSM, OTOJUTaM U CITUJIaM JIy4yei INIaBHUKOB.

I/I3yquI/Ie COACPKUMOT0 NMUIIECBAPUTECIIbHBIX TPAKTOB pI)I6 IPECHBIX BOJ C PA3JIMYHBIM TUIIOM NHUTAaHUA.

OmnpeneneHue MmI0J10BUTOCTU PBIO.

Mopdosnornyeckue 0cOOEHHOCTH UKPBI PbIO MPECHOBOIHBIX BOAOEMOB PA3JIMYHBIX SKOJOTHYECKUX TPYIHIL

TR WIN |-

OcobeHHoCTH 3M6pI/IOHaHLHOFO, NpCATINYUHOYHOI0, JIMYUHOYHOIO M MaJIbKOBOIrO TIICPUOAOB Pa3BUTUS
JIOCOCEBBIX pBI6.

OcobeHHoCcTH 3M6pI/IOHaHLHOFO, NpSAINYUHOYHOI0, JIMYUHOYHOIO M MAJIBKOBOI'O MEPHUOJOB pPa3BUTHS
PaCTUTCIBbHOAAHBIX pLI6.

OnpeﬂeneHHe (I)I/ISI/IOJ'IOFI/Iqe(JKOFO COCTOSAHHA pBI6BI.

Bnusane TokcukanToB Ha OPraHU3MCHHBIC [TOKA3aTCIIN pBI6.

Ilepeyenb npakTHYeCKUX 3aHATHH 10 popmMam 00ydeHHs

HanmeHoBaHne npakTHYecKuX paboT

2

Cucremaruka pbi0. Cructemsl ppi0000pa3HbIX U PbIO; MPOUCXOXKICHHE PHIO Pa3HBIX TAKCOHOB.

!\)HH%%

Poab (usnyecknx u XumMuuyeckuXx (AKTOPOB cpelbl B KU3HEAESITEJHLHOCTH PbI0 MpecHBIX BOMA. [LTOTHOCTH
BOJTHOM cpenpl. TemmepaTypa, cBeT, 3ByK. CONEHOCTh M COJIEBOM COCTaB BOJIBL. PacTBOpEHHBIE B BOJIE Ta3bl. AKTHBHAS
peakuus cpezpl (pH). Posb TBHKEHNS BOJHBIX MACC, SJIEKTPUIECKOTO TOKA U 3arPSI3HEHUSL.

B]—[yTpl/IBl/IJIOB])Ie U MEKBU/I0BbI€ B3aUMOOTHOIICHUSA Y pblﬁ, Oﬁl/lTalOll[HX B IIPECHBLIX BOAAX. CprKTypHI)Ie 4|
(I)yHKL[I/IOHaJ'IBHBIG CIMHUIIBI. BHyTpI/IBI/II[OBBIG IMUIIICBBIC B3aMMOOTHOILICHMS. qDOpMBI COXXHUTECJIILCTBA (KOMMGHCEU'II/ISM,
CI/IM6I/103). BzanmooTtHOmeHms pLI6 C APYTI'UMH JKMBOTHBIMU 1 PACTCHUAMMU.

(I)ayHl/ICTl/I‘lECKI/Ie KOMILIEKCHI B CEBEPHBIX NMPECHBIX BOAAX Poccun. Dxojorudeckue TpymIibl U UX OTJIMYHUC OT
(I)ayHI/ICTI/ILICCKI/IX KOMILICKCOB. JKOJIOTHUCCKHE TPYIIIBI 11O MCCTOO6I/ITaHI/IIO, Pa3sMHOXKXCHHIO, MMTAHUIO.

Bo3pact U mpoao/IKHTENLHOCTD KH3HH PbI0 B MpecHbIX BoAax. Bo3pact. BospactHas cTpykTypa MOMyIsIuiil
Oco0eHHOCTH W THIIBI pocTa pbiO. BuioBble, rpynmnoBble 0COOEHHOCTH pocTa pbl0. BimsiHue abuoTtmueckux M
OroTHYecKUX (haKTOpOB Cpe/ibl Ha POCT PHIO.

Xapakrepucruka nutanus. Pasnoo6pasue munm. CriocoObl nuTanus. BimsiHue (pakTopoB cpelbl HA HHTEHCHBHOCTH
nutadust. CMeHa 0OBEKTOB MUTAHUS, TPOhHUIEecKast INACTUIHOCTE pBI0. Parmons! mutanus. VI3MeHeHne parioHoB 110
Mepe pocTa peId (cMeHa 0OBEKTOB MUTAHMS) M N3MEHEHHS YCIIOBHI OOUTAaHUSL.

Cnoco0bl pa3sMHOKeHMs1 pbI0. [IOCTOSHCTBO M M3MEHYHMBOCTH I0J1a. BO3pacT HACTYIUICHHS TIOJIOBOHM 3pEsIOCTH
nosyioBoii auMopdmsM. CooTtHomeHune 1ooB. ['epmadpoautism. Cpoku pasmMHOxkeHus. OriooTBOpeHue. BrvsiHue
KauecTBa MKPUHOK Ha BOCIIPOM3BOJUTEIHHYIO CIIOCOOHOCTH PBHIO (KOJTMYECTBO MKPBI, Macca MKPHUHOK, COJCP)KaHHUE
xwupa). OTKIIagpIBaHIE HKPBL. 1110 10BUTOCTS.

7Ku3HeHHBIH UK W MUrpauuu pnid. OCHOBHBIE 3Tambl JKHU3HEHHOTO HUKia peid. Cramuy 3MOpHOHAIBHOTO
nepuoja pa3BUTUs (KiIaccuueckas cxema). Jlunamuka nomynsuuu. Hepecroast momymsiius u ee Tumbsl. V3meHeHue
craryca (TWIA) HEPECTOBOHM IOIMYJSIMH. DKOJIOTMYECKHE TPYIMIBI 10 OCEIUIOCTH (OCEIUIble W MHIPUPYIOIIHE)
Kiaccuduxarms murparuii.

JKosI0orHYecKoe pa3HooOpa3ue NXTHO(hAYHBI cCeBEPHBIX MPECHOBOIHBIX BOA0eMOB. VxTrodayna ozepa Mimannpa
Uxtnodayna Jlagoxckoro o3epa. Mxtnodayna pex cesepa Cubupu. Mxrtrodayna pex Koibckoro mnosyoctposa
Pp160X03s1HCTBEHHOE OCBOSHHE BOIOXPAHMIIHII] PETHOHA.




