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Vue6Hbll Kype «brHou3Mka» mpeaHasHaueH s OCHOBHOTO o0Opa3oBaHuA
yuamuxcs 10-11 Ki1accoB, HHTEPECYIOWINXCs COBPEMCHHBIMU npobieMaMu HayKH
M TOTOBAIIMXCS K OOYYEeHHIO B By3e Ha CIENHATBHOCTAX (U3MYECKOrO,
GHOIOrUUECKOr0 U XMMHYECKOTO MPOMHIIS.

PaGouas nporpamma «brnodusuka» 10 - 11 knacc cocraBieHa Ha OCHOBE:

1. ®enepansHoro 3akona ot 29.12.2012 r. Ne 273-®3 (pen. ot 31.12.2014
r., ¢ u3m. ot 02.05.2015 r.) «O6 obpazoBanuu B Poccuiickoit @eepannm» (c u3m.
¥ 101, BcTyI. B cuy ¢ 31.03.2015 r.).

2.®enepanabHOro rocylapCTBEHHOTO  00pa30BaTeIbHOIO cTaHaapra
cpemHero o0mero o0pa3oBaHMs, YTBEPXKACHHOrO NpPUKa3OM MuHucTepcTBa
obpazoBanusi W Hayku Poccuiickoii Penepauuu 17.05.2012 1. Ne 413, ¢
m3MeHeHusMH 0131.12.2015r. Ne 1578.

3. IIpuMepHON OCHOBHOH 00pa30BaTe/IbHON MPOTrPaMMBbl CPEIHETO obuiero
o0pa3oBaHus.

4. OCHOBHOM 00pa30BaTeNbHOM IIPOrPaMMBI CPEIHETO 00IIIero oOpa3zoBaHus.

5. Vuye6noro mraHa MBOY «Xo0X0JIbCKHUHI THLEID.
6. T010BOr0 KaleHIapHOro yueOHOro rpauka.

ge.m, peajin3aluu nporpaMmmbl

Iesn kypea: OCHOBHaS 11elIb Kypca — 03HAKOMHTB IIKOJIbHUKOB C COBPEMEHHBIMH
(GU3MYeCKMMHU TOAXONAaMH B HCCIIEIOBAHMHU JKUBBIX OpraHM3MOB, chopMHUpOBaTh
MHTEpeC, a 3HAYUT ¥ MOTHBALHMIO [T U3yYeHHs JUCLUILINH eCTeCTBEHHOHAaY1HOTO
npopunsa. Kypc momkeH obecrieunts 0OydeHHE, BOCIMTaHME W PasBUTHE
[IKOJIbHUKOB B €CTeCTBEHHOHAYYHBIX 0071aCTsX.

OcHOBHBIE 3aJa4H Kypca:

L. dopMHpOBaHHUE y IIKOJIBHUKOB 3HAHUH O 3aKOHOMEPHOCTAX NPOTEKAHWS B
’KUBBIX OpraHu3Max (QU3MYecKuX ¥ (QU3MKO-XUMHMYECKHMX MPOLECCOB Ha pasHbIX
YPOBHSIX OPraHM3aliy — OT CYOMOJIEKYIISIPHOTO W MOJIEKYJISIPHOro JI0 KJICTKH H
11€JIOr0 OpraHu3ma.

2. (DOpMI’IpOBaHI/IC [IOHUMAHUSA B3aHUMOCBA3HU ¢)H3uqecxnx 1 OHOJOrMYECKUX
IIPOLECCOB B XKUBBIX CUCTEMAX
¢ O3HakKOMJIEHUE C OCHOBHBIMHU (1)I/I3I/I‘I€CKI/IMI’I MeToJaMU HUCCIEA0BaHUsA

OHMOJIOrHYECKUX O0OBEKTOB.

4. Pa3BuTHe MPOQUIBHON [OArOTOBKM MIKOJBHUKOB JUIS MOCTYIJICHUS Ha
eCTeCTBEHHO-Hay4Hble (haKyIbTeThl YHUBEPCUTETOB, MIPEXKIE BCEro, B OTAANCHHBIX
M CeNbCKMX IIKOJTaX 3a cYeT IpeIoCTaBleHHs 00pa3oBaTelbHBIX YCIyT IIO



COBpEMEHHBIM HAIPaBIEHUsIM ~HAyKH, JOTNOMHUTEIBHBIM K TpaJuLUOHHBIM
y4eOHBIM ITpOrpaMmam.

% Co3maHue TOTEHLMala CoJlep KaHus JMCTAHIMOHHON 00pa30oBaTeIbHON
cpeapl B o6nact 6ModU3KMKU, OHOTEXHONIOTHH 1 ApYTHX COBPEMEHHBIX Hay4YHBIX
HarpaBIeHHUH.

Ha m3yueHue Kypca OMOQU3MKM BbIIAEICHO 70 yacoB, B ToM uucie B X
kracce — 35 gacos (1 yac B Hezemo), B XI kiacce — 35 yacoB (1 yac B HEJIEIO).

Il1anupyemMble NpeIMeTHbIe pe3yJIbTaThbl

Ls B xome ocBoeHus Kypca «buodusuka» ydarnecs NpHOOpeTyT 3HAHUA O

DU3MUECKHX 3aKOHAX W SBICHUAX, XO[€ 1 XapaKTepe pa3IMYHBIX OMONIOTUYECKHUX

IIPOIIECCOB HA yPOBHE KaK CIIOKHBIX CHCTEM (opraHM3MEHHOM H MOMYJIALIAOHHOM),

TaK W OTIENBHBIX OPraHoB, KIETOK, MeMOpaH M T.J. BIUIOTH N0 [TOBEJEHHUS

3JIEKTPOHHBIX CTPYKTYP OHOJIOrHYECKUX MOJIEKYIT € HCIIOJIb30BaHUuEM (PU3NIECKUX

3aKOHOB U SIBICHUH.

2. dopmupoBaHUe MOHMMaHHsA B3aUMOCBA3M (GU3MYECKUX U OHONOrMYECKHX

TIPOLIECCOB B XMBBIX CHCTEMAX

B O3HAKOMJIEHHE C OCHOBHBIMH (U3MYECKHMMHU METOAaMU UcCcre10BaHus

OUOIOTNYECKUX OOBEKTOB.

4. PazsuTie NPOQUIBHOW MOJrOTOBKM IIKOJIBHUKOB /I [OCTYIUIEHUS. Ha

eCTeCTBEHHO-HAy4HbIe (haKyIbTeThl yHUBEPCUTETOB, IPEXK/E BCETO, B OTJIaJIEHHBIX

U CelbCKUX WIKOJax 3a CYeT MpeAoCTaBICHUS 00pa3oBaTeNIbHbIX YCIYr TIO

COBPEMEHHBIM HAlpPaBICHUAM HAYKH, JIOTIOJTHUTEIBHBIM K  TPaAULMOHHBIM

y4eOHBIM ITPOrpaMMaM.

5. Co3gaHue MOTeHIMana CoAepXaHus JMCTAHIMOHHOM 00pa3oBaTebHON

cpennl B 001acTu OHO(U3HUKH, OGUOTEXHOJIOTUN U JPYTMX COBPEMEHHBIX Hay4HbIX

HarpaBJIeHUH.

[To OKOHYAHUH Kypca BbIMYCKHHK HAY'1HTCH:

- CAMOCTOSITEIbHOMY 00y4EHHIO,

- KOMMYHHKa0€eJIbHOCTH, YMEHHUIO paboTaTh B KOJUICKTUBE,

- CIIOCOGHOCTH CaMOCTOSITEIbHO MBICIIUTD H IeHCTBOBATD,

- CIIOCOOHOCTH pellaTh HeTpaauLMOHHbIC («HELIKOJIbHBIE») 3a/auM, HCTOJIb3Ys
proOpeTeHHbIE PEIMETHBIC, HHTEJIICKTYaIbHBIC 1 oO1ue 3HaHMS.

BEINMYCKHAK MOJYYHT BO3MOKHOCTh HAYIHThCsH:

- IPUMEHSATh KOMMYHMKAaTHBHBIE KOMIICTCHIINH, HEeOOXOJMMbIe Ul YYEeHBIX-
pceenoBarelieil: yMeHue MOHSTh IpodieMy, paboTaTh ¢ Hay4HOH JMTepaTypoH
u ydeOHHKaMH, (QOPMYIUPOBaTh THIOTE3Y, [UIaHMPOBaTh HCCIIEIOBAHMU,
MPOBOAUTH  DKCIIEPUMEHT, oTOupaTh U  aHAIU3UPOBATH uH(bOpMaIHIO,



npeacTaBJIsITh pPE3YyJIbTAThI UccleIoBaHus B BHIE OTHYETOB, JOKJIaJOB Ha
CeMHHapax u KOH(i)epeHI_II/IHX, B TOM YUCJI€ C UCITIOJIb30BaHUEM My.]'[bTHMCJIPIﬁHI:IX
npe3eHTaum71, OpraHu30BbLIBATH U y4aCTBOBATH B Hay4YHbIX JUCKYCCHUAX.

- q)OpMI/IpOBaTI: 3HAHUS O 3aKOHOMEPHOCTAX IIPpOTEKaHUsA B JKMBBIX OpraHusmax

dusMueckux ¥ (QU3MKO-XUMHMYECKMX  TMPOHECCOB  Ha pa3HbIX YPOBHSX
OpraHM3alui — OT CyOMOJIEKYIPHOrO ¥ MOJIEKYIAPHOro 10 KJIETKA U LEJIOro

opraHusMa.

MeToabl H (l)Oprl OLIEHKH pe3yJibTaTOB OCBOCHHSA

KOHTpOJIb pe3yJibTaTOB 00y4eHMsl U OLCHKA NPUOOPETEHHBIX yHalIMMUCH
YMEHHUH ¥ HaBBIKOB MPOU3BOAATCSA MPHU BBINOIHEHAN UMH TPOBEPOUHBIX paboT 110
OKOHYAHHMH KaXKI0r0 MOIYJIs

Coaepxanue yueOHOro Kypca «bunoduszuka»

OcHOBHAs 1Lelb Kypca — O3HAKOMHTH LIKOJIBHHKOB C COBPEMEHHBIMU
DU3MYECKUMH TOJIXOaMH B HCCIIE0OBAHUN JKMBBIX OpraHu3MoB, c()opMUPOBATH
MHTEpEC, a 3HAUUT U MOTHBALIMIO JUIS W3y4eHNs AUCIHILINH eCTECTBEHHOHAY4HOTO
npoduns. Kypc momkeH obecrneduTh obydyeHne, BOCHMTaHWe M pasBUTHC
[IIKOJIBHUKOB B €CT€CTBEHHOHAYYHBIX 00J1aCTsX.

[oxaBisomee GONBIIMHCTBO COBPEMEHHBIX METOIOB MCCIICNOBAHUSA JKUBBIX
CHCTEM OCHOBAHO Ha IPUMEHEHNH (PU3NYECKUX 3aKOHOB MIIH sBieHui. buodusuka
0GBEKTHBHBIM 00pa3oM JEMOHCTPUPYET HENPEPhIBHOCTE B M3YHCHHHU IIPUPOJBI,
[TOKa3bIBasi TECHYI B3aUMOCBA3b (QU3MYECKHMX, XUMHIECKHX H OHOJOTHYECKUX
3akoHOMepHoCTeil. buopusuka — BKHEHIIMI dJIeMEHT 001e0n0J0ruIecKoro
oOpa3zoBanusi, CIOCOOCTBYIOIIMH (hOPMUPOBAHMIO ~HAYyYHOTO MBIIUICHHA 1
0GBEKTHBHOMY ITOHMMAHMIO JKH3HEHHBIX SBIECHMH W MpPOLECCOB HapyLIeHUs
KM3HeIeATebHOCTH OpraHu3MoB. Kypc CIUIaHMpOBaH Kak MEXAMCLHMILIMHAPHOC
oNMUCaHKe SBICHUI ¥ 3aKOHOMEPHOCTEH, MPOTEKAIIKMX B XKHBBIX OPraHU3Max Ha
pa3HbIX YPOBHSX €ro OpraHM3aluu W HMEIONHMX OHOpU3UIECKHHA XapaKTep.
MeTomoorueckKas HAes COCTOUT, B OCHOBHOM, B H3IIOXKCHUM «TOPSIIHX)
npobeM GuoQU3UKU (M B OTOM CMbICIE KypeC CIyXKHT 130paHHBIMU TJIaBaMU
6uOGU3NKK), CBA3aHHBIX MEX1y cO0oM eIMHOU JIOTMKOM eCTeCTBEHHO-HAYYHOTO
MEIIUIEHAS. DTO MO3BOJISET COXPAHUTh KOPPEKTHOCTb B M3JIOKCHHH CIOKHBIX
npoGiieM COBPEMEHHOI HAyKW W OJHOBPEMEHHO TIPE/CTaBUTH MaTepuan Ha
HAYYHO-TIOMYJISPHOM ~ YpPOBHe, 0asupylollemcst Ha - 3HAHMSX, MOJTyYe€HHBIX
yYalIMMKCST IO OCHOBHBIM IIpEIMETaM mkospHOM mporpammbl. Kypc naer
TnpejicTaBlIeHe 00 OCHOBHBIX pasjelax OMO(pU3UKH, HO TIPH 3TOM HE ayonupyer



BY30BCKHE KypCHI 0 Grodu3iKe, GoJee TOro, ABISETCs MIaTGOPMOH IS JIy9IIero
[OHMMAaHUs TpeaMeToB «Pu3nka», «Xumus» 1 «bUONOrHD) OCHOBHOW IIKOJIbHOM
MPOTPaMMBL.

[ToMMMO TpPAJWLMOHHBIX 3a1aHuil Kype «brodu3srka» CONEPXKUT 3a1auH,
CTHMYJIMpYIOLIMe ~CTAHOBJIEHHE —MCCICN0BATE/ILCKIX HaBBIKOB  (3amauud  C
hOPMYIHPOBKOH  CYIIECTBYIOIIMX — HEPCILICHHBIX npobieM  COBPEMEHHOH
6uodM3MKK, MEXKIpPEeIMETHbIC 3alanus, 3aladn ¢ «W30BITOYHBIMK» I
«HE0CTATOYHBIMMY JaHHBIMH H . ).

[Ipy cOCTaBlIeHHM Kypca ObLIM HCIIONB30BAHbI clelylolue Hay4qHO-
METOLMUYECKHE TOLXObl: COOTBETCTBHE COBPEMEHHBIM ACATE/ILHOCTHRIM dbopmam
1 MEeToJlaM OpraHM3alliK Mpoliecca 00y4eHus, OpHeHTallMs Ha KOMIIETEHTHOCTHBIM
TIOJIXOJl ¥ COBPEMEHHbIe Leld 00y4eHHUs, COOTBETCTBHE COBpEMEHHBIM Hay4YHBIM
MpeACTaBlIeHHAM B 00NacTH 6uoGU3UKK, COOTBETCTBHE BO3PACTHLIM 1
ICHXONOTMYECKIM OCOOEHHOCTSIM yHaIIuXcsl, oOecreyeHne IPeeMCTBEHHOCTH
colepxkanusi 00pa3oBaHusl, 00ecreyeHne MEKIIPEIMETHBIX CBsA3eH, odecreueHue
OITUMHU3ALMK YdeOHOro mpoliecca, odecrneueHne BO3MOKHOCTEH MCIIOIb30BaHMSA
pa3HBIX (popM 00yUeHusl, BKIIOYas O1HbIC, 3a04HBIC, JIMCTAHI[MOHHBIE, IIPOBE/ICHUE
KOHCYJIBTALMH, SKCKYPCHUH, SKCIIepUMEHTAIbHOM paboThl U T.IL.

[lo coxepXaHHIO @porpaMma  Kypca «brodusrka»  COOTBETCTBYET
yrioyGieHHBIM — TpOrpaMmaM 10 061eo6pa3oBaTeNbHbIM  TPEAMETAM,
JOTIOMHSIOIMM ~ TPAIMIHOHHbIE y4eOHbIE MPOrpaMMbL IO GusuKe, XUMHH,
GUOJIOTUH, MaTEMATHUKE U €CTECTBO3HAHUIO.

VyeGHbli Kypc «brodusnkay COCTOUT U3 6 MoIyJen:

- Buodusuka Genka n OHOKHHETHKA

- Buodusuka GpoToOHONIOrHIECKUX MPOLECCOB.

- Buosorndeckre MeMOpaHbI

- PagmanonHas Onopusuka

- [Tpo6aeMbl JUHAMUKH yCTONYHUBOTO Pa3BUTHS ounocdepsl.

- Buodusnka Ha3eMHBIX ¥ BOJHBIX SKOCHCTEM.
KaxIplii MOLYIb COCTOMT M3 pasBepHYTOW MpOTPaMMBI MoOIyJis, y4eOHO-
METOIMYECKOH (TeOpeTHYeCcKOn) YacTu, MaTepraloB Ui CeMUHAPCKUX 3aHATH,
KOHTPONBHBIX BOMPOCOB W 3aJaHui 1isl CaMOCTOSTENIbHOM PabOThI, 3TaJTOHHBIX
OTBETOB M PEIIeHH i 175l CAMOKOHTpOJIS, CIUCKA JTUTEPATyphI.



TemaTH4ecKoe NMJaHHpPoBaHHE X KJacc
(35 yacoB, 1 yac B HeeJI10)

Ne Tema Koa-Bo
n/n 4acosB
X kjaace
Moayas 1. BMO®U3UKA BEJIKA U BUOKUHETHUKA 15
1 Beenenue. [IpeaMer usydeHus GHOPU3HMKH.
MeTop! H3yueHus: OMOQU3UKH.
3 BelIKi KaK cocTaBHas 4acTh KIETOYHOM aBTOKATATUTHISCKOH
CHCTEMBI BOCIIPOU3BOJCTBA KJIETOYHOI0 Marepuala u camoit
KJIETKH.
4 Xumudeckas pupoja U CTPYKTypHas OpraHnu3alus O€eJIKOB.
5 Xumudeckasl IpUpo/ia HyKJI€HMHOBBIX KUCIOT U TeHETHICCKas
UHpOpMaLUs.
6 Buocuutes JHK kak MHGOPMAIMOHHOIO KOMIIOHCHTA 1
BHYTPUKJIETOYHO} aBTOKATATUTHIECKOH CHCTEMBL.
7 Buocuntes JHK kak MHPOPMAIKOHHOIO KOMITOHEHTA 1
BHYTPUKJIETOYHO} aBTOKATATUTUIECKOH CHCTEMBL.
8 BuocuHTe3 6eika  Kak  peanu3alisi — IeHETHYeCKOH 1
uH(pOopMaIUK.
9 BrocunTes Oenka  Kak  peanu3auusi — TeHETHYeCKOH 1
HHpOpMaLUH.
10 ®opMUpPOBaHUE IIPOCTPAHCTBEHHOU CTPYKTYPBI OeJIKOB. 1
11 du3nueckre 0CHOBBI (PyHKIIMOHUPOBaHMs OEJIKOB. 1
12 ®depmeHTaTUBHAS KUHETHKA. 1
13 AHTHTeNa KaK YHUKAIbHBIH crielMpuIecKuid Kace OeJIKOB. 1
14 BO3HUKHOBEHME KUBBIX KIETOK KaK pe3ylbTaT XUMUYECKOH 1
9BOJIIOLIMH.
15 | KoHTpobHBIe BOMPOCHI M 3aJaHus Ul CaMOCTOATEIBHOTO 1
peleHus
Moayas 2. BUO®U3UKA ®OTOBUOJOI'NMYECKHUX 7
MMPOLLECCOB
1 doTOCHHTE3 KaK OCHOBHOM (hOTOIHEPreTHIECKUH TPOLECC 1
Ha 3eMIe.
2 doToperyasiTOpHbIE CUCTEMBI. 1
3 ®doToperynsaTOpHbIE CUCTEMBI. 1
+ buontoMUHECIIEHIIMS. 1
5 ®doToauHaAMHUYECKOe JAEHCTBUE CBETA. 1




6 doroarHAMHUYECKOE IENCTBUE CBETA.
7 KoHTpoJIbHBIE BONPOCH M 3alaHus JJIA CaMOCTOSTEIBHOTO
peleHus
Moayb 3. BUOJIOTMYECKUE MEMBPAHbDI 13
1 WccnenoBaHue CTPYKTypHOM OpraHu3aliu MeMOpaH. 1
2 MeMGOpaHHbIE JTUTTHIbI 1
3 da30Bble MIepexo/ibl B JIUMHIHOM OHCIoe. 1
4 MeMOGpaHHbIe OeNIKH 1
5 [Ina3matuueckas MeMOpaHa. 1
6 [lacCMBHBIA  TpPaHCIOPT  BEIIECTB  HEPE3 MeMOpaHy: 1
nubdysus, 0CMOC U GUIBTPALIKS.
7 MexaHu3MBbl TPAHCIIOPTa HOHOB U BEIECTB B KIIETKY. 1
8 AxTuBHBI TpaHcropT BeuecTs (Na, K-AT®-az3a). 1
9 AKTHUBHBII TPaHCIIOPT BEILECTB (Ca-AT®-a3a2, K, H-AT®- 1
aza).
10 | Xemunocmotuyeckas Teopus Muruesia. 1
11 OCHOBHbIE CTPYKTYphl ¥ OpraHOU/IbI KJIETOK. 1
12 OcHOBHBIE THUIIBI KJIETOK. 1
13 KOHTpOJIbHBIE BONPOCHI M 3alaHus A CaMOCTOSATEJIBHOTO 1
peleHust
TemaTnueckoe nianupoanue XI kiace
(35 yacos, 1 yvac B He/1eJI10)
Ne Tema Kou-Bo
n/n 4acoB
Mogayas 4. PAJUALIMOHHAS BUOPU3UKA 11
1 | IIpeamer pagHaloHHON 01O (DU3UKH.
2 | [lepBuuHble TPOLECCHI MOTTIOMIEHNS SHEPTHH MOHHU3UPYIOIIUX
U3ITy4YeHUH.
3 | KocBenHoe JeiiCTBHE HOHU3UPYIOLIUX W3 Ty YCHUM. 1
4 | Paguo4yBCTBUTEIBHOCTD (pazroyCTONYUBOCTD) 1
61OTOrHYeCKUX 0OBEKTOB U ee MOAU(UKAIIHS.
5 | PaguannoHHas HHAKTUBALKSA MaKpOMOJICKYII U €€ 1
TIOCJIEICTBHUS.
6 | JlyueBble mopaKxeHHs KJICTOK. 1
7 | PanunaumonHsle 3 GekTsl B 001acTH MaJIbIX 103. 1
8 | Hosumerpusi. 1
9 | JleiicTBHe M3Iy4eHHs HA TKAHW U OpraHbl Oprannsma. 1




10 | McToyHMKH pagualluOHHBIX BO3IEWCTBUI HaA YEJIOBEKA.

11 | KoHTpoJibHBIE BOIPOCH! ¥ 3aaHUs /ISl CAMOCTOATEILHOTO 1
pereHus
Moay.as 5. JMHAMHUKA BUOC®EPBI ! KOHUEIIUA 9
YCTOMYUBOI'O PA3BUTHUS YEJIOBEYECTBA

1 | YcroituuBoe pa3sutie 1 ouocdepa. 1

2 | buocdepa u ee FIKCrIEPUMEHTATIBHBIE MOJIEIIH. 1

3 | CBoiicTBa KOMIIOHEHTOB OHOCHEPHI - IKOCHCTEM. 1

4 | Cuna v 3HaHHe B YNPABIEHUH SKOCUCTEMaMHU. 1

5 | DKOCHCTEMbI U AaHTPOIIOTeHHOE BO3IEMCTBHE. 1

6 OnrtumMmalibHOE PUPOAOIIOIB30BaHUE  KaK HEOOXOIUMBIN 1
KOMITOHEHT YCTOMYMBOIO Pa3BUTHUS.

7 | Jlonrocpounsie MpOrHO3bI AMHAMUKM GHOCHEPBI. 1

8 | Crparernueckass Wrpa dejoBedecTBa M €€ BO3MOXKHBIC
UCXOJBI.

9 | KoHTpoJibHBIE BOMPOCHI M 33/1aHUs Ul CaMOCTOATEJILHOTO 1
peleHus
Moayas 6. BAO®PU3UKA HASEMHBIX M BOJAHBIX 14
9KOCUCTEM

1 | O6umas xapakTepuCTUKa Ha3eMHbBIX IKOCUCTEM. OcHOBHbBIE 1
THIIBI PACTUTENIEHOCTH.

2 | PocT, momynsiiMOHHAs IMHAMKMKA KOMIIOHEHTOB Ha3€MHBIX 1
9KOCHUCTEM.

3 | BopeanpHble Jeca Kak NpuMep Ha3eMHbIX SKOCUCTEM 1

4 | KoHTponbHBIe BOMPOCHI M 3aJaHHs Ul CaMOCTOATEIBLHOTO 1
peleHus.

5 | Buodusrka BoHbIX 9KocrcTeM. OCHOBBI BOHOH IKOJIOTHH. 1

6 | [IpoHMKHOBEHHE CBETA CKBO3b BOJHYFO TOJIILY. 1

7 | Ctpartudukauys BOIHBIX S9KOCUCTEM (TeMIepaTypa 1 1
COJICHOCTB.

8 | PacTBOopeHHBIE ra3bl (KUCIOPOJ M YTIIEKHCIIBIA ra3) u pH BoabI. 1

9 | BuorenHsle 3neMeHTHI (hochop u a3oT). 1

10 | Buojoruueckye 3BeHbs U OCHOBBI (YHKLIMOHUPOBAHUS BOJHBIX 1
KOCUCTEM.

11 | MaremaTHuecKoe MOJIeIMPOBaHNE U YTIPABIEHNE COCTOSHNEM 1
BOJHBIX IKOCUCTEM.

12 | MojenupoBaHue NOIMYISUMOHHON TMHAMUKH ruIpOOMOHTOB. 1

13 | JluHaMHuueCcKre MOJEIH BOJHBIX JKOCUCTEM. 1

14 | KoHTposbHBIe BONIPOCH! M 3a1aHus /1 CaMOCTOATE/ILHOTO 1




peleHus.

Pezeps 1

Hcnosb3yeMble y4eOHHKH H MOCO0HS

14 Buodusuka. 10 knacc. Moayis 1. JlnHamuka ourocdepbl U KOHIEIUA
YCTOIMYMBOTO PAa3BUTHS YeIOBEYECTBA: yIeOHO-METOANIECKas HacTh / cocT.:
C.M.Bapues; Kpacnosipck: PUO Kpacl'V. — 2006. — 18 c.

2. Buoguzuka. 10 knacc. Monyns 2. buodusnka (oTOOGHOIOrHIECKUX
IIPOIIECCOB: yueOHO-METONYECKas JacTh / coct.: E.B.BetpoBa, E.B.Hemiiena;
Kpacuosipck: PUO KpacI'V. —2006. — 36c¢.

3. Buodwusuxa. 10 knacc. Momys 3. buogusuka Oenka 1 OMOKMHETHKA:
y4e6GHO- MeToauyecKas yacThb / coct.: B.B.MexeBuKuH, N.E.CykoBarasi,
Kpacrosipck: PUO KpacI'V. —2006. — 50 c.

4.  Buodusuka. 10 knacc. Monyis 4. PajnannoHHast ouo¢usmka: yueoHo-
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