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3JIEKTUBHOI0 Kypca «buodpusunka»
s odyuaromuxcea 11 kiaaccos

r.Camapa,2023 roa



Pa6ouast nporpamma no 6uodusuke nias 10-11 kiaaccon

DnexkTuBHBIA Kypc «buodusnkay npenHa3Ha4YeH T OCHOBHOTO OOpa30oBaHUS
yuammxcs 10-11 kimaccoB, HHTEPECYIOMUXCS COBPEMEHHBIMH MTPOOIeMaMy HAYKH U
TOTOBSIIMXCS K OOYYeHHI0O B By3¢ Ha CHEIHAIBHOCTIX  (HU3UIECKOTO,
ouonorudeckoro u xumuaeckoro mpodumns. Comepkannue Kypca BBIXOIUT 33 PaMKH
IIKOJILHOW TMPOTpaMMBI M MOXET OBITh HCIIOJIB30BAHO JUISI  TIPOBEICHUS
(akyJIbTaTUBHBIX 3aHATUN JJIs1 YTITYOJIEHHOM MOATOTOBKH.

Ha usyuenne xypca 6nodusuku BbieaeHo 68 4acoB, B TOM uncie B X Kiacce
- 34 yaca (1 gac B Hegenro0), B XI kiacce - 34 gaca (1 4yac B Hezeno).

1. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA 3JIEKTUBHOI'O
KYPCA «bBUOPU3IUKA»

OcHOoBHast 1enb Kypca - O3HAKOMHUTH IIKOJbHUKOB C COBPEMEHHBIMH
¢u3NYECKUMU TOIXOJaMH B HCCIIECIOBAaHUH >KUBBIX OPraHuU3MOB, c(HopMHpOBATH
MHTEPEC, a 3HAUUT U MOTUBALMIO JJI U3Y4YEHUs TUCIUIUIMH €CTECTBEHHOHAYYHOTO
npopunst. Kypc nomxen oOecrieunth o0OydeHHE, BOCIUTAHUE U PA3BUTHE
IIKOJILHUKOB B €CTECTBEHHOHAYYHBIX 00/1aCTAX.

[Tonapnstomiee OOJNBIIMHCTBO COBPEMEHHBIX METOJOB HCCIEIOBAHUS >KHUBBIX
CHCTEM OCHOBAaHO Ha MPUMEHEHHH (PU3MUECKHUX 3aKOHOB WIIH sIBICHHU. buodusnka
OOBEKTUBHBIM 00pa3oM JEMOHCTPUPYET HEMPEpPHIBHOCTH B HM3YYCHHUH MPHUPOJIHI,
MOKa3bIBasi TECHYI0 B3aWMOCBS3b (DM3MUYECKUX, XHUMHUECKUX U OHMOIOTHMUECKUX
3aKOHOMEpHOCTeH. buodusnka - BaXHEHIIMI dSJIEMEHT O0O0ICOMOIOrHYECKOTO
oOpa3zoBaHusi, CIOCOOCTBYIOMIUNA (HOPMUPOBAHUIO HAYYHOTO MBINIJICHUS U
OOBEKTUBHOMY TOHMMAHUIO JKU3HEHHBIX SBJICHHM M MPOLECCOB HapyLICHUS
KHU3HEACSITENIbHOCTH OopraHu3MoB. Kypc criaHupoBaH Kak MEXIUCHMILTIMHAPHOE
OMHCaHWe SIBJICHUA W 3aKOHOMEPHOCTEH, MPOTEKAIONIUX B KMUBBIX OpPraHM3Max Ha
pa3HBIX YpPOBHSAX €r0 OpraHW3alil W WMEIOMUX OHOPU3NYECKUI XapakTep.
MeTtongonorndeckast ujiesi COCTOUT, B OCHOBHOM, B M3JI0KCHHH «TOPIIUX» MPOOIEM
O6uou3MKN (U B 3TOM CMBICJIE KYpC CIY>KUT M30paHHBIMHU TJaBaMu OUODU3UKN),
CBSI3aHHBIX MEXIy CO0O €IMHOI JTOTMKOW €CTECTBEHHO-HAYYHOI'O MBIIIIEHUS. JTO
MO3BOJIAET aBTOPaM Kypca COXpPAaHUTh KOPPEKTHOCTb B H3JIOKEHUU CIOMXKHBIX
npo0sieM COBPEMEHHON HAayKU U OJHOBPEMEHHO MPEACTaBUTh MaTepHall Ha HAYyYHO-
MOMYJIAPHOM YpOBHE, Oa3WpyrolieMcs Ha 3HAHUSX, MOJYUYEHHBIX YYaIlIUMHCS TI0
OCHOBHBIM TIpEeIMETaM WIKOJBbHON mporpamMmbl. Kypc maer mpeacraBieHue o0
OCHOBHBIX pazjeniax Ouo(U3uKU, HO MPU FTOM HE TyOJIUPYeT BY30BCKHE KYpPCHI IO



ouopusuke, Oonee TOro, sBIgeTCA IUIATGOPMON IJIsl Jy4YIIEro IMOHUMAaHHUS
npeamMeToB «Pusnkay, «XXuMmus» U «bruonorus» 0CHOBHOM IKOJIBHOMN ITPOTrPAMMBI.

[ToMumo TpaaUIMOHHBIX 3adaHui Kypc «buoduszmka» coaepkuT 3amauu,
CTUMYJIMPYIOIIIME  CTAaHOBJICHHE  MCCIICIOBATEILCKUX  HABBIKOB  (3alauud  C
(bOpMYTHPOBKOH CYIIECTBYIOIINX HEPEIICHHBIX IPOOIEM COBPEMEHHON OMO(PU3NKH,
MEXIIPEAMETHBIC 3aJaHusl, 3a7Ja4d C «U30BITOYHBIMHY WIH «HEIOCTATOYHBIMID)
JAHHBIMHU U JIP.).

IIpu cocraBieHnn Kypca OBUIM HCIOJb30BaHbl CIEAYIONIME HAy4HO-
METOIUYECKHE MOJXO0/Ibl: COOTBETCTBHE COBPEMEHHBIM JICATEILHOCTHBIM hopMaM U
MEeTOoJaM OpraHM3alluM TMpollecca OOyUEeHHS, OpPUEHTAIMs Ha KOMIICTEHTHOCTHBIN
MOJXOJ M COBPEMEHHBIE I OOyYEeHHS, COOTBETCTBUE COBPEMEHHBIM HAyYHBIM
MpEACTABICHUSIM B  0o0nacTM  OMOQU3HKH, COOTBETCTBHE BO3PACTHBIM U
MICUXOJIOTUYECKUM OCOOEHHOCTSIM y4allluXcsi, OOECIEUeHUE MPEeEeMCTBEHHOCTH
cojiep>kaHusi o0pa3oBaHUs, OOECIICUCHUE MEXIPEIMETHBIX CBsI3eH, oOecreueHue
ONTUMHU3AIMUA Y4eOHOTro TMpoliecca, OOecreuyeHrne BO3MOKHOCTEM HCIOIb30BaHUS
pa3HbIX (popM OO0ydeHMsI, BKJIIOUAs OYHBIC, 3a0YHBIC, JUCTAHIIMOHHBIE, ITPOBECHNE
KOHCYJIbTAlUM, SKCKYPCHUM, SKCIIEPUMEHTAILHOM PabOThI U T.II.

ITo copepxanuio mporpamma Kypca «buodusmka»  cOOTBETCTBYET
yIIIyOJICHHBIM MpOrpaMmaM 1o o011e00pa3oBaTebHbBIM MpeIMETaM, JOTOJIHSIOIUM
TPaAUIIMOHHBIE Y4EeOHbIE MMPOrPAMMBI 110 (PU3UKE, XUMUHU, OMOJIOTUH, MAaTEMAaTUKE U
€CTECTBO3HAHUIO.

Pe3yabTaTbl 00yueHus

JlesATebHOCTh YuuTessl B 00ydeHuu 0Mor3uKe B IOJHON IIKOJIE JTOJKHA OBITh
HampapjieHa Ha JOCTHXKEHHE OOYy4YaroIIUMHUCS  CICAYIOIMMX  JHYHOCTHBIX

pe3vbTAaTOB.

* B IIEHHOCTHO-OPUEHTHUPOBAHHOU c(epe - YyBCTBO TOPAOCTH 3a POCCUUCKYIO
bu3MYEeCKyl0  HayKy, OTHOIIEHHEe K Ouodu3uKe KaKk  DJIEMEHTY
00I11eYeIOBEUECKON KYJIbTYphl, TYMaHU3M, TMOJIO)KUTEIbHOE OTHOIIEHHUE K
TPyay, UEIEYyCTPEMIEHHOCTB;

* B TpyHOBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEHIIeH
00pa3oBaTeNbHON TPAEKTOPUU B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMH,
CKJIOHHOCTSIMH ¥ BO3MO>KHOCTSIMU;

* B IIO3HaBaTeIbLHOM cdepe - MOTUBALMSA 00Pa30BATEIBHOM JEATEIBHOCTH,
YMEHUE YIIPaBIATH CBOEH MO3HABATEIBLHOMU JEeSATENbHOCTBIO,
CaMOCTOSITEIbHOCTh B TPHOOPETCHUM HOBBIX 3HAHUW M TPAKTUYCCKUX
YMEHUM.

MeTal'[De)]MeTHbIMl/I pe3ylibTaTaM OCBOCHUA BLIITYCKHUKaMHU MOJHOM IIKOJIbI

IpPOrpaMmbl 1o OMO(U3UKE ABIISIOTCS:



* WCIOJIb30BaHWE YMEHHM M HAaBBIKOB Pa3JIMYHBIX BHJIOB IMO3HABATEIHHOU
NCATEIBPHOCTH, TPUMCHCHHE OCHOBHBIX METOJIOB TIO3HAHUSA (CHCTEMHO-
UHGOPMAITMOHHBIN aHAJIN3, MOJICITUPOBAHNE | T.JI.) JUIS U3YUYCHHS Pa3IMIHbBIX
CTOPOH OKpYKarlomel 1eHCTBUTSIIBHOCTH;

* WCIOJIb30BaHUE OCHOBHBIX WHTEJUICKTYaJbHBIX Omepanuii: (popMyInpoBaHUE
TUIIOTE3, aHalu3 U CHUHTE3, CpaBHEHUE, O0O0OOIIEHHE, CHUCTeMaTh3alus,
BBISIBIICHUC TTPUYMHHO-CJICICTBEHHBIX CBS3€H, IIOMCK aHAJIOTOB;

* yMEHHE TCHEpUPOBATh HJCH W OMPEACISITh CPEACTBA, HEOOXOIUMBIC IS MX
peanu3aluu;

* yMEHHE OMNpeNeiiaTh ILEIW W 3aJaud JCSITCIIBHOCTH, BBIOMpaTh CpEICTBa
peanu3aluy 1ejach U MPUMEHSTh UX Ha IIPAKTHKE,

* HWCMOJL30BAHHWE PA3TUYHBIX HMCTOYHHUKOB [IJII TIONyYeHHs] (PU3HUECKOU
uHOpMaIMy, TMOHMMAaHHWE  3aBUCUMOCTH  COACpKaHUA W (OPMBI
MIpEACTaBICHHS] HHPOPMAIIMH OT TIeJIC KOMMYHHUKAITUHU U ajipecaTa.

* OBJIAQJICHUE HABBIKAMH CaMOCTOSITEIIPHOTO TPHUOOPETCHHUS] HOBBIX 3HAHHM,
OpraHu3alid y4eOHOM IeATEeIbHOCTH, IMOCTAHOBKH IIejeH, TUTAaHUPOBAHUSA,
CaMOKOHTPOJISI M OILIGHKH pPE3yJbTaTOB CBOEH JCATCIbHOCTH, YMEHUS
IPEABUICTh BO3MOKHBIC PE3yJIbTaThl CBOMX JICUCTBUI;

* pa3BUTHE MOHOJIOTMYECKOW M MUAJOTUYECKON peur, YMEHHE BBIpAKaTh CBOU
MBICJTH U BBICTYIITUBATh COOCCETHUKA, TIOHUMATh €T0 TOYKY 3PEHUS;

* yMeHHe paboTaTh B TPYIIIE C BHIIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
OTCTaWBaTh CBOM B3TJISI/IBI, BECTH JUCKYCCHIO.

B o6actu npeAMETHBIX PE3yJIbTATOB:

1. @opMupoBaHHE y MIKOJIBHUKOB 3HAHUM O 3aKOHOMEPHOCTSX MPOTEKaHUS B
KUBBIX OpraHu3Max (HU3NYECKUX U (PU3UKO-XUMUYECKHUX MPOIIECCOB Ha Pa3HBIX
YPOBHSIX OpPraHU3AIMH - OT CYOMOJIEKYJSIPHOTO M MOJEKYJISPHOTO 10 KJIETKH U
LEJIOTO OpraHru3Ma.

2. ®opMHupoBaHME TOHUMAHUSI B3aUMOCBA3M (U3UUECKUX U OUOJOTUYECKUX
MIPOIIECCOB B JKUBBIX CUCTEMAX

3. O3HakoMmJICHME C OCHOBHBIMH (PU3MUECKUMHU METOAAMHU  HCCIICIOBaHUS
OMOJIOTHYECKUX OOBEKTOB.

4. Pazputne TPOPWIBHONW TMOATOTOBKH IIKOJBHUKOB [IJIi TOCTYIUICHUS Ha
€CTECTBEHHO-Hay4YHbIC (PaKyIbTEThl YHUBEPCUTETOB, MPEXKJIE BCETO, B OTIAJICHHBIX U
CENbCKUX IIKOJAaX 3a CYET TMPEAOCTaBIeHUS 00pa30BaTeIbHBIX YCIYT TIO
COBPEMEHHBIM HAMPABJICHUSM HAYKH, IOTIOJHUTEIHHBIM K TPAJAUIIMOHHBIM yUeOHBIM
porpaMMam.

5. Co3manue MmoTeHIMalla COACPKaHUsS TUCTAHIIMOHHON 00pa3oBaTeNbHON Cpelbl B
oOnactu OMOPU3UKH, OMOTEXHOJOTMHM U JPYTUX COBPEMEHHBIX HAay4HBIX
HAaNpaBJICHUM.



2. COAEP/KAHUE 3JIEKTUBHOI'O KYPCA «BUODPU3UKA»

VYyebnsiii kypc «brnodusuka» cocTout U3z 5 Moayei:

* [Ipo6eMbl TUHAMHUKY YCTOMUYHUBOTO pa3BUTHs OMOCQEpHI.

* buodusnka GpoToOHOTOTHIECKUX MTPOIIECCOB.

» buodusuka 6enka U OMOKMHETHKA.

* Pajnanimonnast onodusuka.

* buoduszuka Ha3eMHBIX U BOJHBIX YKOCUCTEM.

Kaxnprii MOAynb COCTOMT M3 Pa3BEpPHYTOM MporpamMMbl MOAYJsS, Yy4eOHO-
METOIMYECKOU (TEOPETUYECKOM) YaCcTH, MAaTEPUAIIOB JUIsl CEMUHAPCKUX 3aHSTUH,
KOHTPOJIBHBIX BOIIPOCOB M 3a/IaHHUM JIJIS1 CAMOCTOATENBHOM padOThl, TATIOHHBIX
OTBETOB U PEIIECHUN I CAMOKOHTPOJIS, CIIMCKa TUTepaTypbl. O0beM yueOHOTo
Kypca - 68 yacos, | 4ac B Hezeno.

Monyms 1. TMHAMUKA BUOC®EPHI 1 KOHIIEIIUA YCTOMYNBOI'O
PA3BUTUA

YEJIOBEUECTBA

1.1. Benenue. YcroifunBoe pa3Butue u ouocdepa.

1.2. buocdepa u ee IKCIEpUMEHTAIBHBIE MOJIETIH.

1.3. CpoiicTBa KOMIIOHEHTOB OMOCHEPHI - IKOCUCTEM.

1.4. Cuia 1 3HaHUE B YIIPABICHUHU YKOCUCTEMAMU.

1.5. DKOCUCTEMBI M aHTPOIIOTEHHOE BO3JEHCTBHE.

1.6. OnTumManbHOE NPUPOAOIOIH30BAHNE KAK HEOOXOIUMBINA KOMITIOHEHT
YCTOMYMBOTO Pa3BUTHUSL.

1.7. JloarocpodHbIe MPOTHO3bI TMHAMUKH OHMOCHEPHI.

1.8. Ctparernueckasi urpa 4e0BEYECTBAa U €€ BO3MOKHBIE HCXO/IBI.

1.9. KoHTpoabHbIE BOIIPOCHI U 33JaHUA JIJIs1 CAMOCTOSATEIIBHOTO PEIICHHUS

Mopyinb 2. BUOOU3NKA ®OTOBNOJIOT MYECKUX ITPOLECCOB

2.1. Beenenue.

2.2. ®OTOCUHTE3 KaK OCHOBHOM (POTOIHEPreTUYECKU Ipoliecc Ha 3emiie.

2.3. @OTOPETYISATOPHBIE CUCTEMBI.

2.4. BUOTIOMUHECIICHIIHS.

2.5. @OTOIMHAMUYECKOE JIEVCTBUE CBETA.

2.6. KOHTpoJIbHBIE BONPOCHI U 3a1aHUs ISl CAMOCTOSITENIbHOTO peteHust Moayns 3.
BUO®U3UKA BEJIKA 1 BUOKMHETHUKA

3.1. BBenenune. benku kak cocTaBHAs 4YacTh KJIETOYHOM aBTOKATAJIUTHYECCKOMN
CHUCTEMBI

BOCIPOU3BOJICTBA KJIETOYHOTO MaTE€pralia U CaMOM KJIETKH.

3.2. Xumudeckasi mpupoja U CTPYKTypHasi OpraHu3aIus OCJIKOB.



3.3. Xumudeckasi mpupoaa HyKJIEMHOBBIX KUCJIOT U TeHeTUYeCcKasi HH(POPMAIIHs.
3.4. buocunre3 JIHK xak napopMalimoHHOro KOMIIOHEHTA BHYTPUKIETOYHOM
ABTOKATAJTUTUYECKOU CUCTEMBI.

3.5. buocunTe3 Oenka Kak pean3anus reHeTHIeCKO HHpOpMaLHH.

3.6. ®opmMupoBaHHE MPOCTPAHCTBEHHOM CTPYKTYPHI OEIKOB.

3.7. dusnueckrue OCHOBBI (PYHKIIMOHUPOBAHUS OEITKOB.

3.8. ®epMeHTATUBHAS KUHETHKA.

3.9. AnTHTeNna Kak YHUKAIbHBIN crieln(ruecKkuii Kiacc OEIKOoB.

3.10. 3axmoueHre. BO3SHUKHOBEHHE KUBBIX KIETOK KaK Pe3ylbTaT XUMHUYECKON
HBOJIIOLIHH.

3.11. KoHTposbpHBIE BOIPOCHI U 33JaHUS 111 CAMOCTOSITENILHOTO PEIICHHUS

Monayns 4. PAIIMAIITMOHHA S BUODU3UNKA 4.1. [IpeameT paguaiioOHHON
OMO(U3UKH.

4.2. IlepBU4HbIE MPOLECCHI NOTIOMICHUS SHEPTUU NOHUZUPYIOIINX U3ITYyYEHUM.

4.3. KocBeHHOE AEHCTBUE MOHU3UPYIOIINX U3ITYyYEHHUM.

4.4, Panuo4yBCTBUTEIBHOCTD (PAAHMOYCTOMUHUBOCTD) OMOJIOTUUECKIX 0OBEKTOB

U ee MoJuduKaius.

4.5. PaguanimonHasi ”HAKTUBALMsSI MAKPOMOJIEKYJ U €€ MOCJICICTBHUS.

4.6. JIyueBble MOPaXKEHUS KIETOK.

4.7. Pagnanmonssie 3 ()EKThl B 00IaCTH MAJIBIX J03.

4.8. JlozumeTtpusi.

4.9. [lelicTBUE U3IIyYEHUSI HA TKAHU U OPTaHbI OPTaHU3MA.

4.10. IcTOYHUKH paJIMallMOHHBIX BO3/ICHCTBHI Ha YEIIOBEKA.

4.11. KoHTpOJIbHBIE BONPOCHI U 3aJJaHUS 11 CAMOCTOSITEJIBHOTO PELLICHUS

Moayns 5. BUODOHU3NKA HASEMHBIX 11 BOAHBIX 5 KOCUCTEM

5.1. buo¢duszuka HazeMHbIX 3kocucTeM. 5.1.1.00mas xapakTepucTUKa Ha3eMHbIX
JOKOCHUCTEM.

5.1.2. OCHOBHBIE TUIIBI PACTUTENBHBIX (POPMAIIM 3eMHOTO Iapa.

5.1.3. PocT, nonynsiiMoHHas: TUHAMUKA KOMIIOHEHTOB Ha3€MHBIX 9KOCHCTEM.
5.1.4. bopeanpHbIe Jieca KaK IIPUMEP HA3EMHBIX SKOCUCTEM.

5.1.5. KoHTposbHBIE BONPOCHI U 3aJaHUS JJIs1 CAMOCTOSITEIIbHOTO PELLICHUS

5.2. buo(duszuka BOJIHBIX SKOCHCTEM.

5.2.1. Beenenue B OMO(PU3UKY BOJHBIX SKOCHCTEM.

5.2.2. OCHOBBI BOJIHOM 3KOJIOTUH.

5.2.3. IIpOHMKHOBEHHE CBETA CKBO3b BOJIHYIO TOJIILY.

5.2.4. Ctpatuduxaiiys BOJIHBIX IKOCUCTEM (TeMIepaTypa U COJIEHOCTh).

5.2.5. PacTBopeHHBI€ ra3bl (KUCIOPO U YIVICKUCIBIN Ta3) u pH BObI.

5.2.6. buorennsie snemeHTHI (hochop u azoT).

5.2.7. buonornueckue 3BeHbsI U OCHOBBI (PYHKIIMOHUPOBAHUS BOJHBIX SKOCUCTEM.
5.2.8. MaremaTuyeckoe MOJEIMPOBAHNE U YIIPABICHUE COCTOSTHUEM BOJIHBIX
JKOCHUCTEM.

5.2.9. MoaenupoBaHue MOMyISIIUOHHON TUHAMUKYU THIPOOUOHTOB.

5.2.10. JInHaMr4YeCKre MOJIETTA BOJHBIX 9KOCHCTEM.



5.2.11. KOHTpOsIbHBIE BOIPOCHI M 3aJaHUSA JJIs1 CAMOCTOSITEILHOIO PELIECHNUS



3. TEMATHYECKOE IINTAHUPOBAHUE

Ne

TEMBI

HasBanue temnl

Coneprxanuie TeMbl

Mopayas 1. lunamuka 6mocdepbl 1 KOHIENIHSA YCTOHYNBOI0 Pa3BUTHS YeJIOBeYeCTBA

1.

BBenenue. Ycroiunsoe
pa3Butue u ouocdepa

OtHolieHus  «4enoBek-Omocepa» B HCTOPUUYECKOM
NEPCIEeKTHBE, B HAIIM JHU U B MPOTHO3HPYEMOM OyayIem.
Bo3moxxHa nu rapMoHus uenoBeka M npuponsl? KophHu
IO0ANBHBIX 3KOJOTHYECKHX MM OWOC(EpHBIX MmpobdiaemM
COBpeMEHHOCTU. HayuHble 3amgauu, pemeHne KOTOPBIX
HeoOXoauMo sl 00ecredeHHs] YCTOMYMBOIO pa3BUTHUA
YeloBeYeCTBa. 3ajaud yCTOMYMBOIO pa3BUTHS, KOTOpHIE
BBIXOJIST 32 pAMKU €CTECTBEHHBIX HayK.

buocdepa u ee
IKCIIEPUMCHTAIILHBIC
MOJIENN

OO6miee mnpeacTaBieHUE O MOJEISIX W MOJAEIUPOBAHUU.
[Tonsatne 3amkHyTOoCcTH OMOC(epsl U ydeHue BepHanckoro.
Mabie miporotumnsl (Monenu) Ouocdepsl - buonorundeckue
Cucrembl Xuzneobecneuenust (bCXKO) nns kocMuueckux
SKCHEAUIMM. ODKClepuMeHTalbHble cucTeMbl «buoc-3»,
«buocdepa-2», CEEF CELSS. 3nauenue 3aMkHyTOCTU
MOTOKOB BEILECTB [ JuiuTensHoro cymiectBoBanus bCXO.
Hapymienne 3aMKHYTOCTH TIOTOKOB BEIECTB B 3EMHOM
ouocdepe. Pacuer 6ananca 6uochepHbIX MOTOKOB yriaepoaa.

CBolCTBa KOMIIOHEHTOB
orocepsl - SIKOCUCTEM

Bun, nomymsiiusi, cooOIiecTBO, 3KOCHCTEMA. Y CIIOBHUSA
YCTOMYMBOTO CYLIECTBOBAaHMUS MONYJISUUU Ha IpUMEpe
IOPOCTBIX  JUCKPETHBIX  MAaTeMaTH4YECKHMX  MoOjeJeil.
JluHamuueckue pexuMbl, B KOTOPBIX MOMKET HaXOJIUThCS
nonyssnus. 3ajada NMporHo3a JAWHAMHUKH KaK Heo0Xoammoe
ycinoBue  3()(EKTHBHOTO M Pa3yMHOIO  yIpaBJIECHUS.
Hoocdepa kak pazymHo ympapisemas 6uocgepa. DakTopsl,
IPEMSTCTBYIOLIME MTOJIY4EHUIO TOYHOTO IIPOTHO3a.

CuJa 1 3HaHHE B
YIIPaBJICHUU
HKOCUCTEMAMU

Benpiuku yncneHHocty purodaroB Kak npumep CUTyalui,
TpeOyIOIMX  PAa3yMHOTO  YIPABISAIOIIETO0  BO3JACHCTBUS.
[Ipocreiimne MomeNnu BCHBIMIEK YUCICHHOCTH (UTO(AroB.
HeoOxonumMocTh TOYHOrO (B HY)KHOE BpeMsi U C HYXHOMU
MHTCHCUBHOCTBIO) BO3JEHCTBHS JUIsl TallleHUs BCIbIIIEK
YUCICHHOCTH B mpocredmed  momenu  «purtodar-
sHTOMO(Ar».

OKOCHUCTEMEI U
AHTPOIIOTCHHOE
BO3JIeiiCTBIE

HewnsoexHocThb AHTPOIIOITCHHOI'0 JaBJICHUA HAa DKOCUCTEMBI U
ouocdhepy B LEIOM NIpU COBPEMEHHOM YPOBHE pPa3BUTHUS
muBwim3zanuy. HeoOGxomauMocTe  omnpeneneHus NpeaesoB
ANIACTUYHOCTH 3KOCHCTEM B OTBET Ha BO3MYILIAIOIIEe
BO3JICUCTBHE. CnoXHOCTH  ONpENENEeHHUs  TpaHMmIl
AIIACTUYHOCTH Ha IPUMeEpe MPOCTeHIel AUCKPETHON MOAeIH
CHCTEMBI «3arpsi3HUTENb - OUOTay.




YerpolicTBO M CBOMCTBA MOJEHU. BBIUMCIUTENBHBIN

OKCIICPUMCHT B  OINPCACIICHUU TpaHULl SJIaCTUYHOCTH

nonymsiiuu. O6Iiee 3akioueHue Mo mpobieMe MporHosa
YCTONYMBOCTH IKOCHCTEM.

6. OnTtumanbHOE [IpeacraBnenue 00 ONTUMAIBLHOCTH, YCIOBUS, P KOTOPBIX
IIPUPOIOINOJIB30BaHNE BO3HUKACT HEOOXOIMMOCTh oOpamarbcs K  MeToJam
KaK HEOOXOAUMBII ONTUMHU3ALIUH. OnTuMH3aIMOHHBIE 3a1a4n
KOMITOHEHT XKHU3HEe00ecreueHNs Ha HarJIJHBIX MPUMEpPax KOCMUYECKUX
ycroiuuBoro pazsutus | bCXKO. HeoO0XoauMocTh HCIONB30BaHUNM HHTETPATBHBIX

KpuTepueB onTuMu3anuu. buocdepa xak Ooibluas cucrema
AKHU3HEO00ECIIEUeHNsT KOCMHMYECKOro Kopaldiii 1O HMMEHH
3emssi.  OnTuManabHOE MPUPOAOIOIH30BAHUE PErHOHAMH
KaK MOJXO0J K PELICHUIO 3KOJIOr0-3KOHOMMUYECKUX 3a/1a4.

1. Jlonrocpounbie HeoOxonumocts MoaenupoBaHusi 6uocdepsl s perieHus
MIPOTHO3bI AUHAMUKH 3a/la4 yCcTOM4YMBOro pa3BuTHUs. lIpuMepsl pacmpeeneHHbIX
onocdepsl Mozenei Ouochepbl, HMX JOCTOMHCTBA M HEJIOCTaTKH.

AJNbTEepHATUBHBIN MOAX0Jl, OCHOBAHHBIH Ha MUHUMAJbHBIX
Monensax Omochepsl. MuHHMManbHAasE MOJENb  CBSI3U
r7100aTBHOTO IUKIIA YIIIepoia B aTMOc(epe U MapHHUKOBOTO
a¢dekra. IIporHo3pl rIO0AIBHOTO TOTEIUICHUS TIPH
pa3IMYHBIX 3HAYCHUSAX MapaMeTpoB OHochepsl.

8. Crparternyeckas wurpa | Tabiuua 1uiatexeil uenoBeyecTBa MpPU  PA3IUYHBIX

YCI0BCUCCTBA u €C
BO3MOKHBIC UCXOIbI

BapuaHTax pa3BUTUS COOBITHI. (OYeBUIHBIE BBIBOABI H

HCEOYCBUIHBIC IMPUYINHBL nux HUTHOPHUPOBAHMA.
TexHonornueckas MOIIb YCJIOBCUCCTBA KaK BBI3OB €TI0
pasymy. OOpa3 mobenst B

4ernoBevecTBa ¢ bnochepoi.

CTpaTeFquCKOﬁ urpe

Monyab 2. Buopusuka ¢poroomn

OJIOTUYECCKHUX ITPOLECCOB

1. Beenenue O6mas xapakTepucThKa GOTOOMOIOTHUECKUX PEaKIMHA U UX
tunbl. OCHOBHbIE XapakTepuUCTUKH. OCHOBHBIE CTaJUU
(hOTOOMONIOTHYECKOTO Tpolecca M HMX XapaKTEePUCTUKH.

Tunsl GOTOXMMHUYECKUX peaKLUi.
2. doTtocuHTE3 Kak | OBomiouus (OoToCHHTETHUECKON cucrteMbl. CTpoeHue u
OCHOBHOM ¢GyHKIMU (HOTOCUHTE3UPYIOUINX NMUTMEHTOB. OpraHuzanus
doTorHepreTUUeCcKuit (OTOCMHTETHUYECKOTO ammnapara OaKTepuil, BOAOPOCIEH,

nmponecc Ha 3emite

paCTeHHﬁ. CBETOBEIC U TEMHOBBIC cTaanun (I)OTOCI/IHTCSa.




COOCHHOCTH neperayu BHEILIHUX CUTHAJIOB y
OJIHOKJIETOYHBIX ~ M MHOTOKJIETOYHBIX  OpPraHU3MOB.
OcHoBHbIE THUIIBI dboTopenenTopos. Cragun
(boTOoperynaTopHbIX mporeccoB. PUTOXPOM Kak OCHOBHOMU
doTopenienTop pEryasluuu Yy pacTeHHil, €ro OCHOBHbBIE
CBOICTBA. doTtomopdorenes. DOTONEPHUOAU3M.
@ororporm3m. Dororakcuc. OCOOCHHOCTH W MEXaHU3MBI
(OTOPHEPTUTHYCCKUX  PEAKIUi  O0aKTEpHOPOAOINCHHA U
3pPUTEIIBHOTO IMIMEHTA POJOICHHA. YCTPOWCTBO Ivia3a
YJIEHUCTOHOTHX. Mexanusm ¢doropenenuuu riiasa
MJICKOIUTAIOMINX. 3pUTEIbHBIE MUTMEHTHL. MeXaHusM u
perynsuus 3puteabHoi GOTOpeLenny.

buontomunecenuss 1 OWONIOMHUHECLIEHTHBIE OPraHU3MBI.
Mexanu3mbl  TpaHCOpMaAIUU IHEPTHUH  OUOXUMUYECKUX
peakuui B CBET. dmyopeciieHTHbIE Oemnku.
buontoMunecueHms MOpSI. buodusnueckue
XapaKTePUCTHKH CBEUCHUS H METOJbl WX HW3MEpPEHHUS.
[IpumeHeHne OMOTIOMUHECIICHTHBIX METOJ0B (Omodu3mKa,
9KOJIOTHSI, MEIHUIINHA).

3 ®DoToperyasaTopHbIE
CUCTEMBI

4 bromtroMunecieHus

5 doTonnHaMuUeECcKO€E
IEelCTBUE CBETA

Bnusinue Y®-u3nydyeHus Ha KUBbIE OpraHU3MbI (IeicTBHE
Ha OENKH, HYKJICHMHOBBIE KHUCJIOTBI, MeMOpaHbl). DPQEeKThI
dotopenmaparuun = U ¢dorozauuTel. DoTOOHONIOTHUECKHE
peakuuun B Koxke. Opurtema. Ilurmenrauus koxu (3arap),
kaHieporenes.  ®DortoceHcHOUNU3AIMSA, MEXAHU3MBI U
npuMeHeHre. OCHOBBI (POTOTMHAMHYECKON TEpPATTHH.

Mopnyasb 3. buopusuka 0enka 1 OMOKHHETHKA

1. BBenenue. benku xak
COCTaBHAs 4acTh
KJIETOYHOM
aBTOKATaJIUTHUISCKOM
CUCTEMEI
BOCIIPOM3BOJICTBA
KJIETOYHOI'0 MaTepuania
U caMOM KJIETKHU

Knerounsie XUMHUYCCKHUC MMpONHECChI (KJICTO“IHBIﬁ
MeTa6OJII/I3M) - OCHOBAa JKH3HH. Karamms aTOPbI u
ABTOKATAJIMU3aTOPbl - XHMHUUYCCKHEC KOHCTPYKIHHU, PE3KO

YBEIMYMBAKOIIAE  CKOPOCTh  NPOTEKAHMS  XMUMHYECKUX
peaxkumii. benok, /IHK n PHK kak egunas BHyTpuKIETOUHAS
ABTOKATAIMTHYECKAsT cucTeMa. MeXaHHW3Mbl KOOpPJIMHALUH
BHYTPUKJIETOUHBIX MpoleccoB. buonoruueckue (yHKIMH
0enKoB KaK KOMIIOHEHTOB BHYTPUKJIETOYHOMN
aBTOKATAIUTUYECKOH cuctemMsl. Jlpyrue GyHKIMHM OEIKOB.

2. XuMuyeckasi mpupojia

U CTPYKTYpHas
opraHu3arus OeJIKOB

Xumuueckass npupoga OenkoB. AMMHOKHCIOTBI  Kak
MOHOMEPBI, (POPMHUPYIOIINE MEPBUUYHYIO CTPYKTYpy Oelka.
DneMeHTapHble B3aUMOAECHCTBYS BHYTpU O€IKOB U OEJIKOB C
OKPYKEHHEM. CtpykTypHast ~ opraHu3anusi  O€JKOB.
Mopaudukamus OeNIKOB TOcie X cuHTe3a. JleHaTypaius u
peHatypanus 6enKoB.




Xumuueckass —MpUpOAA
HYKJICUHOBBIX KHUCJIOT H
TCHETUYECKas

nHpopmanus

IlepBuunas crpykTrypa HykienHoBbix kucioT. JJHK u PHK.
Hykneotuapl kak MOHOMEpPHI, (HOPMUPYIOIIKE TEPBHYHYIO
CTPYKTYpPY HYKJICMHOBBIX KHUCJIOT. YPOBHU CTPYKTYpPHOU
OpraHM3alil HYKJIEWHOBBIX  KHCIIOT.
xierouHor PHK. T'enermueckas wnHbpopmanms. Ilonstue
reHa.

OCHOBHBIE TUIIEI

I'enetnueckas wuHdopManuss Kak uHpopMauus o
IIEpBUYHON CTpyKType OenkoB u psan wmoaekyn PHK.
OcHoBHBIE (POPMBI XpaHEHUSI TEHETUYECKOH MHPOpPMAaLUU B
crpykrype JHK u PHK.

buocunte3 JIHK kax

Pemmukanmus JIHK. OcHoBHble Mexanu3mbl cuHTe3a JIHK.

MH(POPMAITMOHHOTO JHK-nonumepasbl u Apyrue Oenku, y4acTBYIOIIHE B CHHTE3E
KOMIIOHEHTa JIHK. Pemapanus JIHK u OGenku. OcHOBHBIE MeXaHH3MBI
BHYTPHUKJIIETOYHON COXpaHEHHMS M pernapaluu TeHeTUYeCKOH HWH(POpMaLuu B
ABTOKATAJIMTUYECKON kierke.  CoxpaHeHue M Iepefadya  I'E€HETHYECKOH
CUCTEMBI nHpOpMALUY B PSTY TIOKOJICHUH.
buocunrte3 Oenka kak | Peanmmzanms renermueckoir wmHpopmanuu. OOmas cxema
peanu3anus peaM3anu TeHeTudyeckod uHopMmanuu. TpaHCKpUIIHS U
TE€HETUYECKON Tpancisinusa.  I'emetndeckuit  kox. PHK-nosmmmepassr -
nHpopmauu nnctpymenTsl cuHte3a PHK kak cienka JIHK. IIpoueccunr -
nporecc o0pa3oBaHus HMHPOPMAIMOHHBIX M CIY>KEOHBIX
PHK. TpaucnoptHas PHK - TpaHCHALMOHHBIN MOCPEIHUK.
PuGocomer kak Gpadpuku OETKOBOTO CHHTE3A.
dopmMupoBaHue [IpuHIMI caMoopraHu3anyy MPOCTPAHCTBEHHOW CTPYKTYPHI.
MIPOCTPAHCTBEHHOU [Mapanokc JleBunrans. Ponp manepoHoB B (hopmupoBaHUN

CTPYKTYpBI O€JIKOB

IIPOCTPAHCTBEHHOU CTPYKTYPBI OEJIKOB. [Ipnonsl.
Knaccuueckoe nmpeacraBieHHE O  CTPYKType  OEJKOB.
Bropuunas ctpykrypa Oenka. TpernuHas u deTBEepTHUHAS
CTpyKTypbl. COBpEMEHHBIE NPEICTABICHUS O CTPYKTYPHOMU
opranuzanuu OenkoB. [Ipeackazanue u au3alH OETKOBBIX

CTPYKTYP.

®u3nyeckue - OCHOBBI
(GYHKIIMOHUPOBAHUS

0O€eJIKOB

OyHKIUA OeNlKa M ero CTPyKTypa. DlieMeHTapHble (PYHKIUH.
MexaHu3Mbl GYHKIIMOHUPOBAHUS HEKOTOPBIX THUIIOB OEJIKOB.
@®epmentsl. Karanutuueckue u  cyOCTpaT-CBSI3bIBAIOLINE

ueHtpbl.  Kodakrtopel.  Mexanusm  ¢GepMEHTaTUBHOTO

KaTajau3a. Teopus MIEPEXOTHOTO COCTOSIHHSI B

(¢epmenTaTuBHOM Karanuze. CHeNUPUYHOCTh KaTalln3a.
MexaHu3M «KIII04-3aMOK». MEXaHu3M HHAYLIHPOBAHHOTO
Hpyrue crneuu(pUIHOCTH.

Co3nanue Teopun hpepMeHTaTUBHOTO KaTanuza. CTpykTypa u

COOTBCTCTBHA. MEXAaHU3MBI

(YHKIIMOHMPOBAHUE HEKOTOPHIX YHUKAJIBHBIX OEIIKOB.

depMeHTaTUBHAS
KUHETHKA

Pons dpepmeHTaTHBHON KHUHETHKHA B M3ydyeHUU (HEPMEHTOB.
3aKOHBl TEPMOJWHAMHUKKA U (EepMEHTATUBHAsS KUHETHKA.
MexaHu3mMbl XUMHYECKUX peakiui. [loHdarne mexaHuszma
KaTaJIn3a.

(hepMeHTaTUBHOTO depMeHT-CyOCTpaTHBIH

koMmmiekc. KubHermka  Muxadnuca-MenteH.  MeTonanl
CTallMOHAPHOU 51
WurubupoBanue

peaKuuid.

HCCTaHHOHapHOﬁ
AKTUBUPOBAHUC

KUHETHKH.
(bepMeHTaTUBHBIX




AHTHTENIA KaK
YHUKaJIbHBIN
crerpUIeCKUiA KI1acc
0eJIKOB

Ummynnas cuctema. Ctpyktypa anturen. CHHTE3 aHTUTEN.
NMMyHOaHAIH3.
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3aKIoueHue.
Bo3aukHOBEHNE KUBEIX
KJIETOK KaK pPe3yJbTaT
XUMHYECKOM ABOJIIOLUU

Bo3HHKHOBEHUE JKUBBIX KJIETOK M OCIIKOB KaK pe3yJIbTaT
MPeI0MOIOTHIECKONH XUMUIECKOW ABOIONNHU. PHOO3UMBI.
MeTton MosekyspHoOi cenekinu. OCHOBHBIC KOHIICTIIIHN
XUMHYSCKOM

spomoud. BosunkHoenue JIHK u OenkoB.

Monayab 4. Pannanuonnas Onodusuka

1 [Ipenmet pamgnanmonHoi | Llenu u 3ama4dum; SKCKypC B HCTOPHUIO MPEAMETA; CBSI3b C IPYTHUMHU

onohu3uKu obnactsiMu 3HaHUN. PagnoOuoorus, mapaaokc paanoOHOIOTHH,
COBPEMEHHbBIE HAIIPABIICHMS.

2 [TepBuuHBIE mpOLIECCH THIBI HOHU3UPYIOIIUX U3ITYYEHUN, UX B3aUMOJEHUCTBUE C
HOTJIOIIEHUS SHEPTHH BEIIECTBOM (MEXaHU3MBI OTJIOMICHHS YHEPTUH).
HMOHU3HPYIOIUX OtHocutenbHas ouonoruueckas 3hHEeKTHBHOCTh
U3ITyYeHUH MOHM3HPYIOIINX U3IIY4YE€HUH, IMHEHAs Tepeiaya S3HEepruu.

OcHoBHbIE PU3NIECKUE BETUIMHBI PAAHOONOIOTHH U €IMHHULIBI
UX U3MEpEeHUs.

3 KocBennoe nenictsue Henpsmoe aeiictBre nznydenus. Paaronans BOIbI U €ro
HMOHU3HPYIOIUX NpOoAyKThl. IHaKTHBaLMs MaKpOMOJIEKYJ B paCTBOpax.
U3ITyYCHUN 3aBUCUMOCTb «103a-3()(HeKT» Ipu NPSIMOM U KOCBEHHOM

JIEWCTBUM U3ITYUCHHUSI.

4 PangnouyscrButensHOCTh | Kpurepuu pagnouyscrButensHocTd. Kucnoponusiit addekr,
(paznoycTOUUBOCTB) 00paTHBIN KUCIOPOIHBIHN 3((eKT, MEXaHNU3M
610JIOrNYeCKUX OOBEKTOB | PaIMOMOIU(PUIUPYIOIIETro IeHCTBUS KUCIOpOo1a. XUMHUECKUE
U ee Moau(pUKaIHs paanonpoTeKTOPBl. MeXaHNU3MBbI IPOTUBOJIYYEBOM 3aIIUTHI.

5 Pagnanmonnas [ToBpexnenus 6e1K0B, NEPEKUCHOE OKUCIIEHHE JIUIHIOB,
MHAKTUBaIUA paauannonsslie nospexaeHusa JJHK u ux penapauun;
MaKpOMOJIEKYJ U €€ HOCIIEACTBHS JUIsl KIIETKH.

MOCIIECTBHS

6 Jly4eBsle opaxxeHus Craauu J1yyeBoro nopakeHus kiaeTku. PannoOuosnorudyeckue

KJIETOK peakLuu KJIETOK. 3aJepakKKa IMPOXO0KIAECHUS KIETOYHOTO LIUKIIA.
PenponykruBnas u untepdasnas rudens KIeToK. MexaHu3MBbI
panuaMoOHHON rH0eNn KIeTOK (aloNTo3 U HEKPO3).
['eneTnueckast HeCTaOMIBLHOCTD. Pasnanonnbie (eI,
PErUCTpUPYEMbIE Ha YPOBHE KJIETKH: 0030p COBPEMEHHBIX
METOJI0B OMOJIOTUYECKON JO3UMETPHH.

7 Pannarnmonnsie a¢dexter | Ctapas 1 cOBpeMeHHas apaJurMbl. 3Hau€HHE €CTECTBEHHOTO
B 00JIaCTH MaJIBbIX /103 panuanoHHOro (oHa 11t OUOTHI. 3aBUCUMOCTH «103a-3(dexT»

B 00JaCTH MaJbIX J103: THIEPPAAUOUYBCTBUTEIILHOCTD U
pauaIMOHHBIA TOPME3HC. AANTUBHBIN O0TBET. « D PeKT
CBUJIETEIIS.

8 Ho3zumeTpus OCHOBHBIE METO/IbI TI03UMETPUN (MOHU3AITMOHHBIN,
KaJOPUMETPUUECKNNA, XUMHYECKNN, TIOMUHECLICHTHBI,
CUMHTWJUISIIIMOHHBIN, TBEPIOTENBHBIN, TPEKOBBIH, DIIP-
JIO3UMETPUsl, OMOJIOTMYECKUE METO/IbI) U UX IPUMEHEHUS Ha
MpaKTHKE. MeTo1bl pETPOCTIEKTUBHOM J103UMETPHUH YEJIOBEKa 1
UX BO3MOYKHOCTH.

9 JeiictBue n3nyuenus Ha | PanmanuoHHas 4yBCTBUTENBHOCTh TKaHEHW U OPraHOB,

TKaHHU U OPTaHbI
opraHusma

paanaiuOHHbIC CUHAPOMBI (HeﬁCTBHC HWOHU3HPYIOLIETO
HU3JTYy4YCHHA Ha CUCTCMY KPOBCTBOPCHUS, IMMIICBAPCHUA U




[CHTPAILHYIO HEPBHYIO crctemy). [IpsMble u omocpeoBaHHbIE
s dekTh 00myueHus. Pactipenenenue u Murparus
PaIMOHYKIINIOB B OPraHU3Me YelIOBEKa.
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HUctounukn
paaralOHHBIX
BO3JIEMCTBUI Ha YEJIOBEKA

EcTecTBeHHBIN pagnannoHHbIi (oH 3eMiTH, aHTPOTIOTCHHBIN
paauamonHblid GoH. OCHOBHBIC PAAUOHYKIIUIBI PAAHAITIOHHOTO
¢doHa 1 UX B3aMMOJCHCTBHE C OPraHU3MOM YEJIOBEKa U
JKUBOTHBIX. Mcnons30BaHme paanOaKTUBHBIX U30TOIIOB

YCJIOBCKOM.

Mogayasb S. buopu3nka Ha3eMHBIX U BOJAHbBIX IKOCHCTEM.

Yacms 1. Buogusuxa HazeMHbIX IKOCUCHEM

1.

Yacte 1. buodpuzuka
HA3eMHBIX YKOCHCTEM

OCHOBHBIE KOMITOHEHTBI, 0COOEHHOCTH OPTaHU3AIUH, OTIHIHS
OT 3KOCHCTEM BOJHBIX. PoJib BrICIIUX pacTeHul. JlepeBbs u
TpaBbl. Pacnipenenenue 6moMacchl 10 KOMIIOHEHTaM Ha3eMHBIX
skocucTteM. JleTpuTHble nunieBsie nenu. [lousa u
MIPOUCXOSINNE B HEH MPOIIECChl TPaHC(HOPMAIIUY BEIIECTBA.
Poiib KMBOTHBIX, OakTepuii 1 TpuOOB. Tpodudeckrne ypoBHH.
MeTo1pI N3ydeHusT Ha3eMHBIX SKOCHCTEM - HAOJIOICHHUS,
JKCTIIEPUMEHTHI, MaTEMaTHIE€CKOE MOJIETMPOBAHNE.

OCHOBHbIE THUIIBI
pacTuTenbHbIX hopMarui
3€MHOTI0 I1apa

PazMerieHne pacTUTENBHBIX (QOpManuii B 3aBUCUMOCTH  OT
KJIMMaTH4eCKUX yciaoBuil. Ilorokm Bemectsa M JHEPrUH B
O0CHOBHBIX Onomax. I{ukn yriaepona. XapakTepuCTUKU TPOAYKIIUH
B HAa3¢MHBIX DKOCHCTEMAX PA3HOIO THUIIA: BIAJKHBIE TPOIMYECKUE
7eca, TPONMYECKHE CaBaHHBI M OopeasbHble CTENH, IYCTBIHU,
JUCTONAJAHBIE M XBONHBIE JIeCa YMEPEHHOH 30HBI, XBOWHBIE
OopeasibHbIE Jleca (Taiira), 6010Ta, TYHIpAa.

POCT, MOomyJIIMHuOHHAasA
JWMHaMHKa KOMIIOHCHTOB
Ha3€MHbIX 9KOCUCTEM

MaTeMaTH4eCcKre MOJIEITH JTHHAMUKH MOy JISITIHIA:
SKCIIOHEHIHAIBHBIN POCT, OTpAaHUYEHHBIA pOCT. B3auMopencTeue
MOMYJSNNA: KOHKYPEHIUS, «XHUIIHHUK- J>XEPTBa», KooIleparus,
AMEHCAJIU3M, KOMMEHCAJTU3M, «IMapa3uT-XO3IUHY.
MoenupoBaHye B3aUMOJIEHCTBUI PAa3IMYHBIX TUNOB. [luHamuka
MONYJISILIMY YeJIOBEKa.

BopeanbHbie neca kak
MMPpUMEP HA3E€MHbBIX
9KOCHUCTEM

OcoOeHHoCcTH (GyHKIIMOHUPOBAHUS, B3aMMOJICHCTBHIA,
nojiepkanusi  ycroitunBoctd. OCHOBHbBIC TpaHC(HOpPMAIMOHHBIC
MpPOIIECChl KPUTUICCKUX SIBICHUN (T10Kapbl, BCIBIIIKKH MacCOBOTO
Pa3MHOXKCHUSI HACEKOMBIX, BETPOBalbl). BoccraHOBiIEHHE B
OopeanbHBIX Jiecax. [yoOanbHble 3(PQEKTHl B IKOCHCTEMAX
OOopeaIbHBIX JICCOB.

YacTs 2. Bnodgusnka BOIHBIX IKOCHCTEM

Beenenue B Onodusuxy
BOJIHBIX 9KOCHCTEM

Bopa u ee mecTo B Ku3HHU yeltoBeka. [loHgaTHE BOXHOM
3KocucTeMbl. MicTopust uccienoBaHuii BOJHBIX SKOCHUCTEM.
OCHOBHBIE TIOHSITHSI CHCTEMHOTO TOXOIbI, UCIIOJIb3yeMbIe MTPH
HCCIIEIOBAHNH BOJIHEIX SKOCHCTEM.

OCHOBBI BOJTHOM SKOJOTHHA

Du3NKo-XUMHUYESCKHE yCi10BHA CPEABI o0OuTaHusa u OrpaHU4YCHUs,
HaKJIaabIBACMbIC UMH, HA (i)YHKIII/IOHI/IpOBaHI/Ie BOJIHBIX
skocucteM. OCHOBHBIE CBOMCTBA BOJIBI (TETNIOEMKOCTb,
MOBEPXHOCTHOE HATSHKEHUE, CIIOCOOHOCTh OBITh PACTBOPUTEIIEM,
3aBUCHUMOCTH IJIOTHOCTH BOJBI OT TEMIEPATYPbl) U UX MPUYMHBI.

Monayasb 5. buopusznka Ha3eMHBbIX U BOJHbIX IKOCHCTEM.




Yacmo 1. Buogusuxa Hazemuvix dsKocucmem

1

Yacts 1. buoduszuka
Ha3E€MHBIX IKOCUCTEM

OCHOBHBIE KOMITOHEHTBI, 0COOCHHOCTH OpraHH3aIlnH,
OTJIMYUS OT 3KOCHUCTEM BOJHBIX. POJIb BBICIIMX pacTEeHUIA.
JepeBbs u TpaBbl. Pactipenenenue Gmomacchl 1o
KOMITOHEHTaM Ha3eMHBIX 3KOCUCTEM. J|eTpUTHBIC MUIICBBIE
nenu. [loyBa u mporcxosIIre B Hel MPOIIECCh
TparcopMaIiu BemecTBa. Poib )KUBOTHBIX, OakTepuil 1
rpuboB. Tpoduueckne ypoBHH. MeTOIbI H3yUCHHS] HA3EMHBIX
9KOCHUCTEM - HAOJIIOICHHSI, SIKCIICPUMEHTBI, MATEMaTHUECKOE
MOJICTTHPOBaHHE.

OCHOBHBIE THIEI
PaCTUTENBHBIX
dbopmariuii 3eMHOTO mapa

Pa3mMernienue pacTUTENBHBIX (OPMALIU B 3aBUCUMOCTH OT
KJIMMAaTHYEeCKHUX yclIoBHiA. [I0TOKM BeliecTBa M SHEPTHH B
OCHOBHBIX Oromax. [luki yrinepona. XapakTepuCTHKH
NPOAYKIIMH B HA3EMHBIX SKOCHCTEMAX Pa3HOTO THUIIA:
BJIQJKHBIC TPOIMMUYCCKUC JICCa, TPOIMNYCCKHUEC CaBaHHbI 1
60peaJH)HI)Ie CTCIIN, IMIYCTBIHU, JIUCTOIIAAHBIC U XBOMHEBIE JIeca
YMEPEHHOU 30HbI, XBOIHBIE OOpeabHbIe Jieca (Taira),
6omota, TyHapa.

POCT, IMOIYJIMHUOHHAas
JUHaMHUKa KOMIIOHCHTOB
Ha3€MHBIX 3KOCHUCTEM

MaremaTnueckue MOJAENN JUHAMUKU TOITYJILIAN:
AKCIIOHEHIIMAIIBHBIA POCT, OTPAaHUYEHHBIN POCT.
B3aunMozeicTBre Nonysssnui: KOHKYPEHIMS, «XUITHUK-
JKEpPTBay», KOOIepanus, aMEHCaIn3M, KOMMEHCAIIN3M,
«Mmapa3uT-xo3siuH». MoaennpoBaHue B3anMOICUCTBUM
pa3JIMYHBIX TUIIOB. JIMHAMMKA [TONYJIALMY YEJIOBEKA.

BopeanbHbie eca Kak
puMep Ha3eMHBIX
9KOCUCTEM

OcobenHocT PyHKITMOHUPOBAHMSI, B3AUMOJICHCTBUM,
nojep)kaHus ycroiunBocTu. OCHOBHBIE
TpaHC(OpMaIMOHHBIE TPOIIECCHl KPUTHUECKHX SIBICHUN
(TIo’kapsl, BCIIBIIIKK MacCOBOTO Pa3MHOKEHHSI HACEKOMBIX,
BeTpoBaibl). BoccraHoBeHue B 6opeanbHbIX JIecax.
I'noGanbHbIe 5P PEKTHl B IKOCHCTEMaX OOpealbHbIX JIECOB.

Yacmo 2. Buogusuka 600HbIX dKOCUCTIEM

CKBO3b BOJHYIO TOJIILY

1 BBenenue B 6nodusuky | Bona u ee Mmecto B xku3HHU 4yenoBeka. [lonaTue BongHOMN
BOJHBIX DKOCUCTEM sKOocucTeMBI. McTopus ncciaenoBaHuil BOAHBIX IKOCUCTEM.
OcHOBHBIE IOHATHS CUCTEMHOTO MTO/IXO0/1bl, UCIIOJIb3YEMbIE
IIPU MCCJIETOBAHUH BOJHBIX YKOCHUCTEM.
2 OcHOBBI BOIHOM DU3UKO-XUMHUYECKHE YCIOBUS Cpeibl OOUTaHUs U
HKOJIOTUU OTpaHUYEHUs!, HAKJIaIbIBa€Mble UMH, HA (QYHKIIMOHUPOBaHHE
BOJHBIX 9KocUCTeM. OCHOBHBIE CBOMCTBA BOBI
(TerI0eMKOCTh, TOBEPXHOCTHOE HATSHKEHUE, CIOCOOHOCTh
OBbITh PaCTBOPUTEIIEM, 3aBUCUMOCTh INIOTHOCTH BOJIBI OT
TEeMIIepaTypbl) U UX MPUYUHBL.
3 IIpoHnKHOBEHHE CBETA Kpatkas nnpopmanus o COHEYHON pagualuy, T0CTUTAIOIIEeH

nmoBepxHocTH BOjbl. Cynp0a cBeTa B TOJIIE BOJBI (OTpaXKeHUE,
npesnomiienue, npoxoxaenue 5 H\ul080 u ociabnenue). [louemy
BOJIa B Pa3HBIX 03€pax UMEET Pa3HYIO MMPO3PAYHOCTh U PA3HBIH
1BET?




Crparugukaius BOIHBIX
9KOCHUCTEM (TeMIiepaTypa
Y COJICHOCTb)

3aBUCUMOCTH TUIOTHOCTH BOJIbI OT TEMIIEPATYPHI.
TemmepaTypHBbIi UK CTPATH(PUITUPOBAHHOTO BOJIOEMA.
OcHoOBHBIE peXUMBI IlepeMeluBanus. Ponb coneHocTu B
cTpaTtudUKaIKA BOJOSMOB.

[Touemy peka Enuceii nepecrana 3amep3ars 3umoi B Cubupu
nocisie crpoutesibetBa KpacHosipekoit 'C?

PacTBopeHHBI€E Ta3bl
(KUCIIOpOA U YIIIEKUCIIBIN
ra3) u pH Boabl

OT 4ero 3aBHCUT PaCTBOPHUMOCTb I'a30B B Bojie?
KonuenTpamus Kuciopoja B BOAHBIX 9KOCUCTEMAX: POJIb
g dy3un, GoToCHHTE3a U OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakiuii. TUITHYHBIC BEPTUKAIBHBIC
pacripeniesieHus! KUCIopoa B BOAHOM Tomie. Ce30HHBIN UK
KHUCJIOpOJa B BOJIOEME. Y TJIEKUCIIBIM I'a3 KaK OCHOBHOM
MCTOYHUK yriiepoza /it (POTOCHHTE3a B BOJHBIX
sKocucTemax. LIUKi yriaekucioro ra3a B BOJ0eMax.
OcHoBHBIE (OPMBI yriiepoaa (OpraHMYECKOro u
Heopranuyeckoro). OcuoHas uadopmaius o pH Boab
(peakmuu u onpenenenus). bydepnas cucrema (M3MEHEHHE U
KOHTPOJIb IIEJIOYHOCTH ).

buorennsie 2j1eMEHTHI
(docdop u azor)

Yro Takoe GuoreHHbIe 1eMeHThl? 3aKkoH MUHUMYyMa JInbuxa.
®docdop Kak OCHOBHOM JTMMUTHPYIOIIUH 3JIEMEHT B BOJHBIX
skocuctemax. Luka pocdopa. OcHoBHBIE hopmbI hochopa B
Bojie. Mictounuku ocdopa. @ocdop u kauecTBO BOJBI. A30T
U €T0 POJIb B BOJHBIX 3KocucTeMax. OcHOBHBIE popMbl. Lk
asorta. Mcrounuku a3ora. BeprukansHoe pacnpezaeneHue
a30Ta B BOJHBIX 3KocHcTeMax. TokcuuHble (GOpMBI a30Ta.

buonornyeckne 3BeHbS B
OCHOBBI

(G YHKIMOHUPOBAHUS
BOJIHBIX 9KOCHCTEM

duTomaHKTOH (MUKpOBOAOpocin). OnpeneneHue
11aHKTOHA. OCHOBHBIE TPYIIIBEI MUKPOBOJIOPOCIIEH U X
ocobeHHocTH. [lnaByuecTs MUKpOBOOpOCIEN U (PAKTOPHI,
OKa3bIBAIOIIME HA HEe BIUsAHUE. 3aBUCUMOCTh CKOPOCTH pOCTa
OT TeMIIepaTyphl U OCBEIIeHHOCTH. B3anumopelicTeue
(akTOpOB, BIUAIOLINX HA POCT MUKPOBOAOPOCIEii: 001as
MO/IEJIb CE30HHOTO Pa3BUTHS BOJOPOCIEH B BOJIOEME.
[Tapanokc niankToHa. [lepBuunas npoaykuus. OCHOBHbIE
METOJIbI ee u3MepeHust. O01Ire 3aKOHOMEPHOCTH
MNPOIYKTUBHOCTH.

PaznoxeHne opraHu4eckoro BENIecTBa B BOJHBIX
sKocucTeMax. Poib MUKpPOOPTaHU3MOB B ITpoIecce
pasnoxeHus BemecTBa. OCHOBHBIE 3TAIbl PA3TIOKECHHS
BelIecTBa. MEeTObI OIIEHKH Pa3I0KEeHUsI OPraHMYECKOTO
BenlecTBa. 300IUIaHKTOH. OCHOBHBIE NPEACTaBUTEIN
300ITaHKTOHA (TpocTeHIne, KOJTOBPATKH, BETBHCTOYCHIE U
BECJIOHOTHE pakooOpasHbie). OcOOEHHOCTH KU3HEHHOTO
mukia. [luranue 300mmaHKToHa. DKOJIOTHS 300TIJIaHKTOHA.
BeprtukanbHble pacnipenenenus 1 Murpanui. OCHOBHbIE
MeXaHU3MBbl (HOPMUPOBAHUS BEPTUKAIBHOTO pacpeIeICHHUS.
[Tokosiuecs cTaguu B )KU3HEHHOM LIUKJIE 300MIJIaHKTOHA U X
poJib B QYHKIIMOHUPOBAHUU BOJHON SKOCHUCTEMBI.




Pr1661. OcHOBHBIE (haKTOPBI, BIUSIONINE HA pa3HOOOpa3ne
pwI0O B Bogoeme. Ku3HeHHBIN TUKI. POCT 1 pa3MHOKEeHHE
pb16. Kak onpenenuTs BO3pacT pbIObl, MOYEMY 3TO TPYAHO
caenaTh?

Tpoduueckas cets. [lonstue Tpoduueckoii cetn. OCHOBHBIE
crocoOsI ee perynsun. ['umnoresza Tpopuueckoro Kackasa.
buomanunysanus.

8 Maremarnyeckoe Posib MozienrpoBaHusl B BOIIPOCAX UCCIIEIOBAHUS BOAHBIX
MOJIeJTMPOBaHUE U skocucteM. OCHOBHBIE MMOAXO0/IbI K MATEMAaTHYECKOMY
yIpaBJICHUE COCTOSHUEM | MOEIMPOBAHUIO SIKOCUCTEM (peAyKLIMOHHBIN, XOMUCTUUECKUA,
BOJIHBIX 3KOCHCTEM JIETEPMEHUCTCKHUN, CTOXAaCTUICCKUN, SMITUpHUecKuii). OCHOBHBIE

ATarnbl pa3pabOTKU MaTeMAaTHYECKON MOIENH (IOCTAHOBKA LIEJH,
BBIOOD MEPEMEHHBIX U MapaMeTPOB, KATUOPOBKA U
BepHU(pUKAIs, aHAJIU3 Ha YyBCTBUTEIHHOCTh). OCHOBHBIE THITbI
MOJIE€TIEN BOAHBIX IKOCUCTEM.

9 MonenupoBanue JluckpeTHbIe U HENpepbIBHBIE MOAEIH (0011Iee MpeACTaBICHHE).
HOIYJIALIMOHHON OcHOBHBIE HENIPEepbIBHBIE MOAETH (MOJiens ManbTca,

JTUHAMHKY TUAPOOUOHTOB | JIOTUCTHUYECKOE ypaBHEeHHUE). Mcronb30BaHre MOMYISIMOHHBIX
MoJieJIel IS aHaIM3a COCYIIeCTBOBaHUs BUAOB. Moenu
6ananca. OcHOBHbIE IPOOIEMbI MOJIENIEl MOIYJIALUOHHON
quHaMUKU. OCHOBHBIC TEHJICHIIUH B MOMYJISIIHOHHOM
MOJICTTUPOBAHHH.

10 Tema 10. Jlunamuyeckue OCHOBHBIE TEPMUHBI U TIOHATHUS B 00JIACTH TMHAMUYECKHIX

MOJCJIM BOOHBIX O9KOCHUCTEM

MoJieJIell BOAHBIX SKOCUCTEM, KOHEUHAas 1IeJIb MTPOrHO3a, BEIOOP
BEKTOpPA COCTOSTHUS, BBIOOP YPaBHEHUN MOJIEIH, UCTIOIb30BaHUE
pe3yNbTaTOB KHHETHYECKOTO Noixoaa. Jpyrue noaxoasl K
MOZEJIMPOBAHUIO BOJHBIX SKOCUCTEM: UMUTALIMOHHBIE,
CTPYKTYPHBIE MOJIEIH, MOZAEIIH C UCTIOJIb30BAHUEM LEJIEBBIX
(GYHKIHA, YBOIIONMOHUPYIOIIHE Moieu. [IpuMepsl mporHo3a u
YIPABJICHUS COCTOSSHUEM BOJHBIX YKOCHUCTEM Ha OCHOBE
MaTMOJIEIIEN.
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