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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heapb 1 cuMNIMHBI: U3YYUTh KOHILIETITYaJIbHBIE OCHOBBI OOIIEH KOJIOTHH, OCOOEHHO-
CTH CTPOCHUS U ()YHKITMOHUPOBAHHUSI CIIOKHBIX OMOJIOTHYECKUX CHCTEM.

1.2 Mectro nucuumiaddbl B cTpykTrype OOIL: Juctummuna «O01mas 3K0JIOTHI» OTHO-
CUTCS K IUCHUIUIMHAM TPEAMETHOTO MOy 1Mo npoduio «buonorus» dactu, GpopmMupyemoit
y4aCTHHKaMu 00pa3oBaTelbHbIX oTHOIIEeHUH, Otoka b1 (51.B.01.07).

Jlyist ocBOeHHUS! TUCIUTUTHHBI CTYICHTBI UCIIOJIB3YIOT 3HAHUS, YMEHUS, (DOPMHUPYEMEBIE B ITPO-
[[€CCE U3YUEHHUS TUCHUIUINH MPEIMETHO-METOANUYECKOT0 MOAYISl «AHATOMUS U MOP(OJIOTHUS pac-
TEHHI», «300JI0TUsI 0ECIIO3BOHOYHBIXY, «300I0THUs OECIIO3BOHOUYHBIX ), «OCHOBBI DKOJOTHIY.

Baxupie B TeOpETHUECKOM U MPAKTUYECKOM OTHOUICHHSIX Pa3elibl 001eil 9KOJIOTHH CITy-
KaT OCHOBOH JUIs1 (HOPMHUPOBAHUS FKOJIOTUIECKOTO MUPOBO33PEHHUS, UCIIOJIB3YIOTCS IIPU OCBOE-
HUU Psiia TUCUUIUIMH, KOTOPbIE YUTAIOTCS B COOTBETCTBUU C YUEOHBIM IUIAHOM IOCIE JAUCIIH-
TIMHBL «O01Iast SKOJIOTUS».

1.3 IncuunjimHa HanpaBJieHa Ha (OpMHUPOBaHNe cjeayomux komnerennuii: YK-1,
OIIK-8, ITK-2:

- YK-1. CnocobeH oCyIecTBIATh MOUCK, KPUTHUECKUN aHANIMU3 M CUHTE3 MH(opManuu,
MPUMEHSATH CUCTEMHBIN MOXO0/T JJIs PEIICHUSI TOCTABICHHBIX 33/1a4; HHANKATOPOM JOCTHKECHUS
KOTOPOM ABIISETCS:

e VYK-1.2. Haxoaut ¥ KpUTHYECKH aHATU3UPYET MHPOPMALNIO, HEOOXOUMYIO sl pe-
IIIEHHS TIOCTABJICHHOM 3a1a4H,

- OIIK-8. CriocoOeH ocyIIecTBIATh earornueckyro e TebHOCTh Ha OCHOBE CIIEIHAlIb-
HBIX Hay4YHBIX 3HAHUM, HHAUKATOPOM JIOCTHXCHHSI KOTOPOU SIBISETCS:

e OIIK-8.3. [leMoHCTpUpYET CIEIMATbHBIC HAYYHbIC 3HAHUS, B TOM YUCJIE B IPEAMETHOM
o0JjacTy,

- IIK-2. CiocoGeH oCylIeCTBIATh MeIarorn4ecKyro AesITeNbHOCTD MO MPOGUIBHBIM MPE/-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOI'O OOHIEro M CpelHEro oOLiero
00pa3oBaHus; HHAMKATOPOM JIOCTHKEHUS KOTOPOM SBIISETCS:

e [IK-2.1 [Ipumensier ocCHOBbI TeOpUH (PyHIAMEHTANbHBIX U NMPUKIAAHBIX Pa3/IeIoB 00-
IeH DKOJIOTHH JIJIsl PEIICHHS TEOPETUUECKUX U TIPAKTUUECKUX 3a]1aY;

1.4 IlepeueHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs. B pe3ynbrare usyueHus IUCLH-
TJTUHBI CTYACHT JIOJKEH

- 3HATH!

® OCHOBHBIE 3aKOHBI 3KOJIOT'HH, OTPEAEIIAoNe 3aKOHOMEPHOCTH CYIIECTBOBAHUS U B3a-
UMOJCHCTBUS OMOJIOTHYECKUX MAKPOCUCTEM PAa3HBIX YPOBHEH (OpPraHu3MOB, MOMYJISAIUN, OHOIIe-
HO30B, SKOCUCTEM);

® TIPUHIUIIBI OpraHu3anud, GYHKIIMOHUPOBAHUS U YCIOBUS YCTOMYUBOCTU OMOJIOTHYE-
CKHX MaKpOCHCTEM;

® METOAOJOTUYECKHI anmapar U poiib SKOJOTUU KaK HAyYHOH OCHOBBI PAllMOHAIBHOTO
MPUPOJIONIOIB30BAHMS;

® TIOCJIEICTBUS BIUSHUS MPUPOTHBIX MPOIIECCOB U JACATEIHLHOCTH YeJIOBEKa Ha OMopas-
HOOOpa3ue Ha PETUOHATILHOM U TJ1I00aJIbHOM YPOBHSIX;

- YMeThb:

® TPUMEHATH 3HAHMS M CIIOCOOBI IKOJIOTUYECKH LIeTeco00pa3HON NeaTeIbHOCTH I pe-
[ICHUSI SKOJOTHYECKHUX TPOoOIIeM COBPEMEHHOTO O0IIECTRA;

® TIPUMEHSATH METObI OMOIIOTUYECKUX U SKOJIOTHUECKUX UCCIIEIOBAaHUH B Ta0OPATOPHBIX
Y TIOJIEBBIX YCIIOBUSX;

® [IPOTHO3UPOBATH MOCIEACTBUS JIEATEIbHOCTH UYEJIOBEKAa M MPHUPOIHBIX MPOIECCOB Ha
61opazHooOpas3re Ha PETHOHAIBHOM U TJI00aJIbHOM YPOBHSX;

- BJIa/1eTh!

® OCHOBHBIMH MPUEMAMH CUCTEMHOT'O 3KOJIOTMYECKOTO MBILIICHUS;

® TIpHEMaMH UCTOJIH30BAHUS IKOJOTUIECKON HHPOPMAITUH, B TOM YHCIIE PETHOHATBHOTO



XapakTepa, AJid OpraHru3alun SKOJIOTMYCCKOT0 IMPOCBCIICHUS HACCIICHUS

® METOJaMH MOJICJIMPOBAHMS U aHAIHM3a KOJOTUYECKUX CUTYalUH.
1.5 O6mas TpyA0eMKOCTb JUCHUIIMHBI «O01Aast 3K0J0TUsD» COCTaBISACT 4 3aueTHbIE

enunuisl (nanee — 3E) (144 gaca).

[IporpamMma mpegycMaTpuBaeT U3y4CHHE MaTepraia Ha JCKIUAX U JTa0OpaTOPHBIX 3aHs-

tusx. [IpegycMorpena camocrosiTenibHas paboTa CTYJIEHTOB 110 TeMaM U pazzenam. [Iposepka 3Ha-
HUI OCyIIecTBIAETCs (PPOHTATBHO, WHAUBUIYAIBHO.

1.6 O0beM JUCUMIITIMHBI M BUIbI Y4e0HOM 1eATeJTbHOCTH
O0beM IMCHMIJIMHBI M BU/ABI Y4eOHOMH JesTeJIbHOCTH (04Hast ¢popma o0y4ueHust)

Buj yueOHoil padoThl Bcero yacos Cemectp 7
OO6m1ast Tpy10€MKOCTh 144 144
Konrakrnas pabora 64 64
Jlekuun 22 22
JlaboparopHbIe 3aHATHS 38 38
CamocrosiTenpHas padbora 44 44
Bug utoroBoro KOHTpoJIs DK3aMeH 36

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Ounas ¢popma odyuenust
YuedHO-TeMaTHUYeCKH i MIaH

AyIMTOpHBIEC 3aHS-
Bcero TIZ’: P Camocto-
Ne HaumeHoBaHue TeM (pa3aesioB) 4ACOB Tato —| ATeabHAs
Jlekuun parop padora
HbIC
Paznen: O0mas 3K0J10rus KaK HayKa
1. | Ucropus pa3zsurtus sxkonoruu. [Ipeamer, 3a- 2 2
Jayd, CcoJepXaHue OOIled SKOJIOoTuu.
CrtpykTypa o011e# s3koaorun. MeTo b1 3K0-
JIOTHYECKUX UCCIIEI0OBaHUH.
Paznen: Cpena u 3koJiornyeckue pakTopbl
2. | 3akOHOMEpHOCTH  JielicTBUA  (pakTOpOB 8 2 2 4
Cpebl Ha OPTaHU3MEI
3. | Ceer, Temneparypa M BIaKHOCTb B ku3HH | 14 2 8 4
OpPTraHN3MOB
4. | )KuzHeHHsle pOpPMBI OPraHU3MOB 10 2 4 4
5. | AranTuBHbIE OMOJOTHYECKHE PUTMBI 8 2 2 4
6. | buoTnyeckre B3aMMOOTHOIIICHHSI OPTaHU3- 6 2 2 2
MOB
Pazgen: Cpenbl ;KU3HM OPraHU3MOB
7. | Creruduka BOIHON cpeJibl )KU3HU U a/1all- 6 2 4
TaIMU K HEX OPraHNu3MOB
8. | HazemHO-BO31y1IHAs cpe/ia )KU3HU U a/1all- 6 2 2 2
TaIMU K HEX OPraHNu3MOB
9. | [louBa kak cpena xu3Hu. JKusble opra- | 12 2 6 4
HU3MBI KaK cpeJia )KU3HU
Pa3nes: Jkonornyeckas XapaKTepuCTHKA MOIYJISIUH
10.| ITomynsiiuy, CUCTEMHBIE CBOMCTBA, THIIBI 6 2 2 2
MIONYJIALIAM, CTPYKTYypa
11.| JIlunamuka ¥ TOMEOCTa3 MOy 8 2 2 4
12. Pa3znen: Hagopranu3meHHble CHCTEMBI




13.| buoneHo3bl, MPUHIUIIUAIBHBIE  YEPTHI 6 2 2 2
HAJOPTaHU3MEHHBIX CUCTEM

14.| DxkocucTeMbl W OHMOTEOIEHO3BI. ATPOIKO- 6 2 2 2
CHUCTEMBI KX OCOOCHHOCTH.

15.| buocdepa kak riaobdagpHas SKOCUCTEMA. 10 2 4 4

VITOroBbIi KOHTPOJIb: 9K3aMEH 36

HUTOI'O: 144 26 38 44

HNHTepakTHBHOE 00yUeHUE MO AUCIHUIINHE

Bu dopma
HaunmenoBanmue . P Koa-Bo
Ne 3aHsl- | HHTEPAKTHUBHOIO 3a-
TeM (pa3aesioB) 4yacoB
THS HSATHS
1. | Pazmen: Cpena u s3xojoruveckune hak-
TOPBI
p . JIK Jlekuus-nuckyceus 2
Tema: 3akoHOMEpHOCTH AeHCTBUS PaKTO-
pPOB Cpeibl Ha OPraHU3MBbI
2. | CBeT Kak 9KOJIOTHUECKHI (HaKTop JIK | Jleknusi-nucKyccus 2
3. | )KuzHeHHbIe (OPMBI )KUBOTHBIX. AHAJIH3 JI3 Juckycceusd B mpo- 2
YKU3HEHHBIX ()OPM HACECKOMBIX 1ecce IKCKypCuu 1o
03HAKOMJICHHUIO C IKC-
MO3ULMEH KYKETHUIL
300JI0TMYECKOTO MY-
3est BI'TTY
4. | Tema: buoTnueckue B3aMMOOTHOIICHHS Op-
1P Muckyccus 2
TaHU3MOB
5. | Pazgen: Cpenaspl :KM3HH OPraHU3MOB JK | duckyccus 2
Crenuduka BOJIHON Cpelbl )KU3HU U ajan-
TallUM K HEMl OPraHu3MOB.
6. | IloyBa Kak cpena KU3HU. JI3 Huckycens 2
UTOT'O 44]/12=27,2

3 COAEPKAHUE TEM (PA3/IEJIOB)

Pa3pesn: O0mast 3k010rus KaK HAyKa

Tema 1: Ucmopus pazeumus sxonoeuu. Ilpeomem, 3aoaqu, cooepaicanue oowetl IK0a02UlU.
Cmpykmypa obweii sxonocuu. MemooOwl 3Kon102uyeckux ucciedosanuti. JKOJIOTUS KaK Hayka.
[lenn, 3amaun, CTpyKTypa SKOJIOTHH, €€ MECTO B cucTeMe Hayk. Ompeenenne o0Ieil YKOJI0THH,
ee ocHOBHbIE NMOHATUA. [ToHsATHE OHoMOorNUeckoit cuctemMbl. OCHOBHBIE THIIBI OMOCHCTEM (OT Op-
ranusma a0 ouocdepsi). Mcropus B3auMOOTHOIICHHH YeioBeka M pupoabl. OCHOBHBIE ATaIlbl
pa3BUTHUS DKOJOTMYECKONH HAYKH. METO/Ibl COBPEMEHHBIX 3KOJOTMYECKUX HccaenoBaHui. [lome-
BBI€ U JTAOOPATOPHBIE METOABI HCCIICOBAHUS IKOJOTHUECKUX siBJeHUH. Onucanne, HabI01eHne
U DKCIEPUMEHTUPOBAaHUE. METo/Ibl KOJNYECTBEHHOrO ydera. MOHMTOpPHHI. MozaenupoBaHue
MPUPOJHBIX SBJICHUAMN.

Pa3nea: Cpena u 3xoJiorudeckue paxkropsl.

Tema 2: 3axonomeprnocmu deticmsusi paxmopos cpedvl Ha opeanuzmbi. [1oHsATHE O Ccpee,
(axTopax cpenbl, sKosoruueckux pakropax. Kinaccupukanuu dpakropos cpensl. OOmme 3ak0HO-
MEPHOCTH UX JEWUCTBUA HA KHBble opraHu3Mbl. Cuia nedctBus (axrtopa. JnanazoH neicTBus
dakTopa. OntumyMm u neccumyM. Kputnueckue Touku. DKojgoruyeckasl BaJJeHTHOCTh BUJA. OB-
PUOMOHTHI U CTEeHOOMOHTHI. HeomHO3HAYHOCTD NielicTBHs (hakTopa Ha pa3Hble (YHKIHH. 3aKOH
COBOKYITHOTO JICUCTBHS (PaKTOPOB. 3aKOH HE3aMEHUMOCTH (yHIaMEHTAIBHBIX ()aKTOPOB. 3aKOH
MUHUMYMa. 3aKOH ToJepaHTHOCTU. OCHOBHBIE MYTH aJalTalluy KUBBIX OPraHU3MOB K U3MEHe-
HUSM YCJIIOBUM CpEJBI.



Tema 3: Ceem, memnepamypa u 671ad4CHOCHb 6 HCU3HU OP2AHUSMOE

Csem. OCHOBHBIE XapaKTEPUCTUKHU CBETA: UIMHA BOJHBI, HHTEHCUBHOCTb U IPOJOJIKHU-
TEJIbHOCTB BO3/1eHCTBUS. JleficTBHE pa3InYHBIX YYACTKOB CIIEKTPA COJIHEYHOIO U3JIy4YEHHUS Ha XKU-
Bble Opranu3mMbl. Posib cBeTa B sku3HU pacTeHuid. DAP. Dkosioruyeckue rpynibl pacTeHUH 1Mo OT-
HOILIEHUIO K CBETY. CBET KaK yCJIOBHE OpUEHTAIIMU )KUBOTHBIX. Pa3BUTHE OPraHOB 3peHUs B 3aBU-
CHUMOCTH OT YPOBHS 3BOJIIOLMOHHOIO Pa3BUTHUS U DKOJIOTUH BUA.

Temnepamypa. DKOJIOTMUYECKUE TPYIIIBI OPraHU3MOB I10 OTHOLIEHMIO K TeMIlepaType.
Creruduxka TemioBoro pexxuma pacreHui. Crennduka TeIioBoro pexuma KuBOTHbIX. TepMo-
nepuou3M. CriocoObl peryisiuy TEMIIEPaTyphl Tea y MONKUIOTEPMHBIX K TOMOHOTEPMHBIX KH-
BOTHBIX. ['eTepoTepMHBbIe )kUBOTHBIE. Mopdoioruueckue, puzndeckue, ONOXUMHUECKUE U IIOBE-
J€HYECKHE afjalTallui OPraHU3MOB 110 OTHOILIEHUIO K TEMIIEPATYPE.

Brasichocms. Poiib BIa)KHOCTH B )KU3HH HAa36MHBIX OPraHU3MOB. DKOJIOTHYECKUE TPYIIIIBI
pacTeHH M KUBOTHBIX TI0 OTHOIICHHUIO K BIaKHOCTH. CriocoObl peryisuuu BOAHOTO OanaHca y
KUBOTHBIX. COBMECTHOE IEHCTBHE TEMIIEPATYPBI U BIIAYXHOCTU HA KUBbIE OpraHu3Mbl. Poib TeM-
HepaTypbl U BIAXKHOCTH B pacIpe/leIeHUH PACTEHUN U )KUBOTHBIX.

Tema 4: Kusnennvie ghopmuvl opeanuzmos

[TonsiTHe 0 )xu3HEHHOU hopme pacTeHuit U KUBOTHBIX. XKu3HeHHbIE hopMbl pacTenuid (K.
Paynkuep, U. I'. CepeOpsikoB). )Ku3HeHHbIE (OPMBI )KUBOTHBIX.

Tema 5: Aoanmuenble buonocUYeCKUe pUmmbl

[Tonsatus o Guopur™ax. 3HaueHue OMOPUTMOB AJis oprauu3moB. Kitaccuduxanus ouoput-
MOB. XapakTepucTuka OnopuT™MOB. BHOPUTMBI UeOBEKa.

Tema 6: buomuueckue OmHOWEHUSA OP2AHUIMOB.

OcCHOBHBIC THITBI OMOTHYECKUX CBS3EH, CIEIU(HUKA WX MPOSBICHUS B MEKBHIOBBIX U
BHYTPUBUJOBBIX OTHOLIEHUAX. ['OMOTHIINYECKHE U TETEPOTUNIMUECKHUE PEAKLIUU.

Pa3nesn: Cpeabl ;KM3HH OPraHU3MOB

Tema 7: Cneyuguka 600HOU cpedbl HCUZHU U A0ANMAYUU K Hell OP2AHUIMO8

Crneunguka BogHOU cpefbl kU3HU. OCHOBHBIE IKOJIOTUYECKUE 30HBI OKEaHa U MPECHBIX
BOJIOEMOB. Y CJIOBUSI OOUTaHMSI )KUBBIX OPIraHU3MOB: IUIOTHOCTD, JJABJIEHUE, KUCIIOPOHBIN PEXKHM,
TEMIEPATYPHBIN peXKUM, COJIEBON PEXKUM, OCBEIIEHHOCTh, TEUEHHSI, KOHLIEHTPALUs BOJIOPOIHBIX
MOHOB. AJanTanyy ruJIpoOUOHTOB K JTaHHBIM (PakTOpaM cpeabl. DKOJIOrMYECKHe IPyIIibl opra-
HU3MOB OKEaHa.

Tema 8: HazemHno-6030yuinas cpeoa dHCu3Hu U a0anmayuu K Hel Op2aHusmos

Oco0eHHOCTH Ha3eMHO-BO3IYILIHOM Cpe/ibl )KU3HU: BIIAXKHOCTh, TEMIIEpPATypa, INIOTHOCTb,
JIaBJICHUE, Ta30BbIi PEXKUM, TEMIIEPATYPHBIN PEKUM, OCBEILIEHHOCTb, BETEP. AJANTalluu K )KU3HH
OpraHM3MOB Ha CylIE.

Tema 9: Ilousa kax cpeda scusnu. Kuegvle opeanuzmol kaxk cpeoa sxcusnu. Crnenuduxa
MOYBHI Kak Tpexda3zHoil cuctemsl. [ 1yOuHa 3acenenus. [IOTHOCTE )KHU3HU B TOYBaX. DKOJOTUYe-
CKHE TPYIIIbI TOYBEHHBIX OPraHU3MOB: MUKPOOHOTa, ME300M0Ta, MaKpoOHOTa, Merabnuora. JKo-
JIOTUYECKHE TPYIIBI )KUBOTHBIX 110 CTETIEHU CBS3HU C IMOYBOW: F€OOMOHTHI, re0(UIIbl, T€OKCEHBI
ITouBa Kak mpuUMep cpeabl, CO3/1aBaAEMOM KU3HENEATENBHOCTHIO OPraHM3MOB. Posib IOYBEI B 3BO-
JIOLMU Ha3eMHOro o0pasa xu3Hu y wieHuctonorux. Tpyast M.C. I'unsposa.

Crenenp pa3BuUTHA SHA00M03a B npupoje. Cnennduka ycaoBuil oOMTaHUs BHYTPEHHUX
Mapa3uToOB: MOCTOSHCTBO XMMHU3Ma CpeJibl, 00MINE MUIIK, OTPAHUYEHHOCTh IPOCTPAHCTBA, YCIIO-
BUs IbIXaHusl. OCHOBHBIE SKOJIOTHUECKUE aJJalTAIllMK [1apa3uTOB U CHMOUOHTOB.

Pa3pnen: Jxoornyeckasi XapakTepucTHKA MOMY IS UM,

Tema 10: Ilonynayuu, cucmemubie c60UCMEA, MUnbl NONYAAYUL, CMPYKMYpa

[TonsiTre o nmonmynsuu B skosnoruu. [lonmymnsius kak ¢popMma cyliecTBOBaHUS OHOJIOTHYE-
CKOT'O BHJIa M KaK 3JIEMEHT 3KocHucTeMBbl. Tunel nonynsauuil. CtaTHueckre CBONCTBA MOMYIISILIUN:
YUCJIEHHOCTb, IIJIOTHOCTD, ITOJIOBOM COCTAaB, BO3PACTHOM COCTaB, MPOCTPAHCTBEHHASI CTPYKTYpA.
TeppuropuasibHble OTHOLIEHUS Y pacTeHUN. TeppuTOpHaIbHBIE OTHOLICHUS KUBOTHBIX. [IposiB-
JICHHE TEPPUTOPUAIN3MA Y OCEUIBIX U KOUYEBBIX BUIOB. ATalITUBHAS POJIb TEPPUTOPHUANIBHBIX OT-
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HOIIIEHUH. DTojIornuecKas (MoBeIeHYecKas) CTPYKTypa MOIMYJISIUN )KUBOTHBIX. DOPMBI TpyHIO-
BbIX OOBEIMHEHUN KUBOTHBIX: CEMbs, KOJIOHUS, CTasi, cTano. CucreMa JOMUHUPOBAHUS-TIOIUH-
HEHUS B IpYyIIax.

Tema 11: [lunamuka u comeocmas nonyiayui.

JlunaMuyeckre CBOMCTBA MOMYJSLUM: OMOTHUYECKUH MOTEHIMAJ, POXKIAEMOCTh, CMEPT-
HOCTb, IPUPOCT MONYJISALIMH, POCT YUCIEHHOCTU. THUIBI KPUBBIX BBIKUBAEMOCTH. THIIBI pOCTA YHC-
JICHHOCTH: SKCMIOHCHIIUATBHBIN U JIorucTHdeckuil. [lepuoandeckue u HeTepruoJuiecKkue Koaeba-
HUSl YUCJICHHOCTH MOMYJSIUN. DKOJIOTHYeCKUe (PaKTOPBhl, BIUSIONINE HA YACICHHOCTh IMOIYJIf-
UK (pakToOphl, HE3aBUCUMBIE OT TUIOTHOCTH U (PAKTOPBI, 3aBUCUMBIE OT INIOTHOCTH.

I'omeocras nmonyssiuii. XKectkue popmbl oiepKaHUs TOMEOCTa3a MOMYJIALHUN: CaMOU3-
pPEeKUBAHKE Y paCTeHUH, KAHHUOAIN3M y )KUBOTHBIX, YTHETCHUE MPOAYKTaMH METa0oIM3Ma, 13-
MEHEHHS B COOTHOILIEHUU MMO0JIOB. CMsrdyeHHble (OpMbI HOAEpKAHUS TOMEOCTa3a MOMyJIsIuu:
($a30BOCTh y HACEKOMBIX, CTPECC-PEAKLUs Y MIEKOMUTAIONINX, TUCTIEPCHS, TEPPUTOPUATBHOE TO-
BeJleHne. MHOXKECTBEHHOCTh MEXAaHU3MOB MONYJIALIMOHHOI'O TOMEOCTas3a.

Paznen: Hagopranu3zmMeHHbIe CUCTEMbI

Tema 12: buoyenosvl, npuHyunuaivbHsie yepmovl HA0Op2aHu3MeHHwvx cucmem. Ilonruceman-
TUYHOCTb TIOHATHUS COOOILECTBA, €I0 OCHOBHBIE ONPEIEICHUS.

buoyenoswr. Bunopasi cTpykTypa OMOIIEHO3a, CTIOCOOBI ee onpeaencHus u uydenus. Ka-
YecTBEHHas Cenn()UIHOCTH OMOIIEHO3a U OTIpe e IieMbIe UM SMEpP/DKEHTHBIE CBOMCTBA. BuoBoe
MHOroo0Opasue 6uoreHo3a. JlomuHanTHbie BUbL. [Ipuemsl orieHkH poniv Bu1a B OuorieHo3e. Buabl
- 37U (PUKATOPHI.

[IpocTpancTBeHHas cTpykTypa Ouoneno3a. COOTHOLIEHHE AUCKPETHOCTU U KOHTHHYAIb-
HOCTH. DKOJIOTHYECKasi CTPYKTypa OuonieHo3a. [Tonarue o koHcopumsax. Konnenmuus skonornye-
ckoil Humu. JkoToH. Kpaesoit apdext. [Ipunnunuansubie yepThl OUOIIEHO3a KaK HaJOpraHu3-
MEHHOU cuctembl. OTINYMS BOJHBIX U HA3EMHBIX OMOLIEHO30B.

Tema 13: Dxocucmemsbl u buoceoyenoswl. Aeposxocucmemul u ux 0cobeHHoCmu

Oxocucmemwl. [lonarue 06 sxocuctemax (A. Tencnu). Yuenue o 6moreonenosax (B.H.
Cykaué). Tumnsl 3xocucteM. CTpykTypa skocucteM. brom. buotnyecknii KOMIIOHEHT HKOCUCTEM:
IPOAYLEHThI, KOHCYMEHTBI, peAyLeHThl. B3auMoOTHOIIEHNS OpraHu3MoB U cpeabl. [lumieBsie o1-
HolleHus1 B 3kocucteMe. Llenu u cetn mutanus, TpohuuecKkuil ypoBeHb. DKoJIOTHYecKas mupa-
muga Y. Onrona. [TupamMupl YMCIEHHOCTH, OMOMACCHI, SHEPTUH.

[ToTok sHepruu B sxocucteme. ConHevHast pauanns — €eIMHCTBEHHBIN UICTOYHUK 3HEPIUH,
HCIIOJIb3YEMON KUBBIMH OpraHusmami. [IposiBieHue 3akoHOB TEPMOJIMHAMUKU B SKOCHUCTEMaX.
[Tepemenienue 3uepruu no uensm nutanus. [lactOuinele u 1eTpuTHBIE TpopHuueckue nenu. Tpo-
¢uueckue ypoHH. [lepBuuHas nmpoaykuus — npoaykuus aBTorpodos. [Ipoaykius yucras u Ba-
noBasi. TpaTel Ha JabixaHue. BropuuHas nmpoaykuus. buonormdeckas npoayKTUBHOCTh. CoBpe-
MEHHBIE IPOoOIeMbl OHoI0rHuecKoi npoaykuuu. [IponykTHBHOCTH S3K0cucTeM MupoBoro okeasna
U MaTepukoB. [IpUHIMIBI PYHKIIMOHUPOBAHUS dKOCUCTEM. J[MHAMUKa M CTaOUIBLHOCTH YKOCH-
cteM. Lluknnyeckue 1 HanpaBiieHHbIE U3MEHEHUs. JKojorudeckas cykneccus. CyKIecCHOHHbIE
psizibl. MacTadbl M THITBI CyKIlecCHil. DBOMOLIMOHHAs cykieccus. O0Imne 3aKOHOMEPHOCTH CYK-
neccuid. Konnennus knumakca. [Tonstue nucknnmakca. Ynpyroctb 5KOCUCTEM. ATpOLIEHO3BI KaK
nprUMep COOOIIECTB Ha HAadaJdbHOM CTaIuu cykueccuil. PasHooOpasue skocucteM. ATrposKocu-
CTEMBI 1 UX OCOOEHHOCTH.

buocghepa. Uctopus 6uocheponorun. Yuenue B. U. Bepuaackoro o 6uochepe. Puznko-
XUMHUYECKHE YCIIOBUS CYIIECTBOBAaHHUS KUBOM MaTepuu B 6uocgepe. Tumsl Bemects. KuBoe Be-
HIECTBO IUIAHETHI, €r0 XMMHUYECKUIN COCTaB, CBOMCTBA M T€OXMMHUYECKasl poib. [ paHulbl pacope-
JIeJICHUS )KUBOTO BemecTBa B Ouochepe. Merabuochepa u mapaduocdepa. [1nénaku xu3nu. Cry-
HICHUS KU3HH.

['eoxumuueckas padoTa >kuBoro BemiecTBa. CBOMCTBA M (YHKIIMH KUBOTO BemecTBa. Oc-
HOBHbIE OMOT€OXMMHUECKUE LUKIIBI B Onocdepe. PesepBHbIi 1 mOABMKHBIN (oHABI. Manblii Kpyr
OuoTrueckoro oOMeHa u OOJBIIION Kpyr oOMeHa BemecTBa. KpyroBopoT ra3000pa3HbIX BEUIECTB
(a30T, KHCIOPO/, YIIIeKUCIbIH ra3). Ocanounslil UK (cepa, hocdop).
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Kpyrosopot Boabl. OcoOeHHOCTH (PU3UKO-XMMUYECKUX CBOWCTB BOJBI U €€ OHOJoruye-
ckoe 3HaueHue. IlyTu nepemerieHus Boabl: Boja B 6nocdepe; KpyroBopoT BOAbI B IKOCUCTEME.
[Tpouncxosxaenue u 3anacel Bozb! Ha 3emie. [Ipobiema oxpaHbl M palMOHATBLHOTO UCIOIB30BAHUS
BOJIHBIX PECYPCOB.

Kpyrosopot yrinepoaa. buonornyeckoe 3nauenue yriaepona. OCOOEHHOCTH KPyroBopoTa
B BOJIHBIX U Ha3€MHBIX IKOCUCTEMaX. 3arachl OPraHu4eCcKOro 1 HEOPraHMYECKoro yriepoza. Xo-
3s1iCTBEHHAs! JESITEILHOCTD YeJIOBEeKa U TpaHCPOpMaLUs KPYTOBOPOTa YIIIepoaa.

Kpyrosopot kucnopona. buosnornyeckoe 3HaueHue kuciaopoja. buoxumudeckue, aHato-
MHUYECKHE M (PU3UOIOTMYECKHE MEXaHMU3MbI MCIIONb30BaHMUS KHCIOPOAa Opranu3mMaMu. Peseps-
HbII (OHJ KPYrOBOPOTA KMCIOPOAA, UCTOUHUKHU IIOCTYIUIEHUS KUCIIOpoJia B aTMoc(hepy.

Kpyrosopot azora. @ukcanus a30Ta U BOBJICUECHUE €0 B OMOXUMHUYECKUN KPYTOBOPOT.
CumbuoTHueckue u cBOOOIHO XKUBYILIHE OpraHu3Mbl — (hukcaTopsl azota. [Iporeccsl ammoHupU-
Kaluy, HUTpuuKammu u qeautpudukanuu. [Ipobiemsl 3arps3HeHNs OKPYKaIOLIeH Cpeabl Co-
€IMHEHUSIMH a30Ta.

Kpyrosopot dochopa. buonornueckoe 3nadueane pochopa. Docdop kak TUMUATHP YIOIITHIA
daxTop. [locnencTBUs aHTPONOIE€HHOT0 HAapyILIEHUs! KpyroBopoTa (ocdopa.

Kpyrosoport cepsl. buonorudeckoe 3nauenue cepsl. PesepBHbiil pona cepbl. MukpoOHoio-
THUYECKHUE IPOLIECCHl B KPYTOBOPOTE Cepbl. AHTPOIOreHHas TpaHchopMalys KpyroBopoTa Cephl.
[Toctymuienue cepol B atMocepy. JIokanbHble, pernoHalIbHbIE U II100alIbHbIE TPOOIEMBI 3arpsi3-
HEHMsI aTMOC(EpPbl COETUHEHUSMU CEPBI.

Kocmudeckast pons 6uochepsl. Poitb X035SHCTBEHHON ACSITEILHOCTH YEIIOBEKA B KPYrOBO-
pote BewecTB B Ouocgepe. IlponykimonHas u peryiastopHas GyHKIMH OHocepbl Kak OCHOBA
KHU3HEOOECIICUeHHUS YeI0BEUYECTBA. DKOJOTHUECKUE KPU3HUCHI KaK HEOOXOIMMBIE STAIbl 3BOJIO-
n Ouochepsl. OCHOBHBIE 3Talbl 3BOMIONMU OHocdepsl. buoreoxumuueckue MpUHIMIIBI — 3a-
KOHBI ()YHKIIMOHUPOBAHUSI U IBOJIOIIMHA OHOCHEPHI.

[Tonsarue o Hoocdepe. HoBas sBomronionHas cragus 6uocdepsl. buoreoxumudeckas aes-
TETHLHOCTH YEJIOBEKA U €€ Te0JIorndecKas poiib. MaciralObl BO3eiCTBUA YesioBeKka Ha Ouochepy.
JlokanbpHOE U T7100aJIbHOE M3MEHEHHs] IPUPOAHON OpraHM30BaHHOCTU OHOC(epsl. ABTPOTPOd-
HOCTb YeJIOBEYECTBA.

CraHoBieHue nepexoaHoil OuochepHo-HOOChHEpPHOI OOIIHOCTH: HapylIeHHE I'a30BOTO U
TEIUIOBOro OanaHca Ouocgepsl, 3po3ust 3eMelb, 3arpsi3HeHNe NpupogHon cpenbl. KpynHeie ro-
poja kak HoocdepHble IEHTpbl. POPMHUPOBAHKE 3JIEMEHTOB HOBOI HOOC(HEPHOM OpraHn30BaHHO-
CTH (4€JI0BEYECTBO CTAHOBUTCS €UHBIM 11eJbIM). [IpeoOpazoBanue cpeacTB cBsA3u u oOMeHa. OT-
KpBITHE HOBBIX UCTOYHUKOB 3HEpruu. PaBeHCcTBO Beex mozei. VckitoueHre BOMH U3 )KU3HU 00-
niectBa. HayuHast MbIciib — r1aBHast IpeANOChIIKa nepexoia ouocdepsl B Hoochepy. HpaBcTeH-
Has cuia pasyma. buochepHo-Hoochepnoe yuenue B.M. BepHanckoro — HayuHbli (pyHIaMEHT
J100aMbHOM M COLMaNbHON 3KOJOruH. ['o0anbHble SKOJOTHYECKHe MPOOJIeMbl KaK pe3ysbTaT
HapyILIEHHs CI0KUBIIEHCS OPraHn30BaHHOCTH OHOCHEpHI.

KosBonmonnoHHbIH XapakTep pa3BUTHsI OOIIECTBA U MPUPOJII HA COBPEMEHHOM 3Tarle pas-
BUTHSL Onocdepsl. DKOJIOTUS KaKk HayyHas OCHOBAa PALMOHAJIBHOIO HPUPOAONOJIH30BAHUS U
OXPAaHBI TPUPOJIHI.

4 METOJUYECKHUE PEKOMEHJALIMU (YKAZAHMS) V151 CTYJIEHTOB
MO U3YUYEHUIO JUCHUTIIMHBI

OOyueHnue cKiIaIbIBaeTCs U3 ayJUTOPHBIX 3aHATUH, BKIIOYAIOIIUX JIEKLIMOHHBINA KypC, 1a00-
paTOpHbIE 3aHATHS, U CAMOCTOSTENbHOM paboThl. B coorBercTBUM ¢ TpeboBanusimu ®I'OC BO B
y4eOHOM Tpoliecce MUPOKO MCIIONB3YIOTCS HHTEPAaKTUBHBIE (DOPMBI MTpoBeAeHus 3auaTuil. [1pu-
CTymnas K U3y4eHHUIO JUCHUUIUIMHBI, He0OOX0IUMO, B MEPBYIO OYEpE/Ib, O3HAKOMHUTHCS C COfepKa-
HUEeM paboueil mporpaMMbl Y4eOHOH TUCHMITIMHBI. BXOJHON KOHTPOJIb 3HAHUM U YMEHUH OCy-
HIECTBIISIETCS. B BUJE TECTUPOBAHMS. TEKYIMII KOHTPOJIb 3HAHUW M YMEHHI BKIIIOYAET MPOBEIE-
HUE YCTHOI'O OIIpOCa, TECTUPOBAHMS, IIPOBEPKY KOHCIIEKTOB U JOKJIAN0B C MYJIbTUMEIUNHBIMU
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Ipe3eHTalusAMHU. MITOroBelii KOHTPOJIb 3HAHUN U YMEHHH INPEAIIOJIaracT c1ady dK3aMeHa B YCT-
HOMH, MUCBMEHHOM (opMe (TeCTUpOBaHME) WIM MHTEPHET-3K3aMeHa. Psji BoIpocoB mo auciu-
He «O011ast SKOJIOTHs» BKIIOYEH B TOCYAAPCTBEHHYIO HTOTOBYIO aTTECTAIMIO BHIITYCKHUKOB.

Memoouueckue pekomenoayuu K 1eKyusm

BHumarenbHOe citymaHue JeKIuH, YICHEHHE OCHOBHOTO €€ Coiep KaHus, KpaTKasi, HO pa3-
OopuuBas 3amKCh JEKIHH — HEIPEMEHHOE YCJIOBUE YCHEIIHOW CaMOCTOATENbHON paboThl Kax-
noro cryneHTa. [loaromy cryneHTaM, MPUCYTCTBYIOIIMM Ha JIEKIUAX, BAXKHO HE TOJIBKO BHUMA-
TEJIHO CJIyIIATh IPEoiaBaTessl, HO M KOHCIIEKTUPOBATh U3jlaraeMblii UM Matepuai. KoncnexkTu-
poBaHME TpeICTaBiIsieT co00i cxkaToe M CBOOOIHOE M3IIOKEHHE HAWOOJIee BAXKHBIX BOIPOCOB
tembl. Heo6x0a1Mo n3berarb MEXaHMUECKOTO 3alIMChIBAaHMSI TEKCTA JIEKIUN 0€3 OCMBICIUBAHMS
ero cogepkanus. Ilepen 3ammchio HafoO MOCTapaTHCs BHAYANIE MMOHATH CMBICH CKa3aHHOTO, HE00-
XOJMMO CTapaThCs OTJEJIUTh [IABHOE OT BTOPOCTENIEHHOTO U, IIPEXk/IE BCET0, 3al1CcaTh OCHOBHOM
marepuai, noHatusi. Ecnu cymecTByer HE0OX0AUMOCTh MPHOETHYTh K COKPAICHHUIO, TO HAI0
yIOTPeOIATh OOIEIPUHATHIE COKPALCHHUS.

Memoouueckue pekomenoayuu K 1a00pAMOPHLIM 3AHAMUAM

JIaGopaTopHble 3aHATH IPOBOJATCS B BUJIE BHINOJIHEHUS HAOIIOICHUN U SKCIIEPUMEHTOB
¢ OMOJOTHYECKUMH 00OBEKTaMHU M MCIIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYIOBaHUS, TEMOHCTpa-
iy BueouiabMoB. [1py moaAroToBke K 1a00OpaTOpHBIM 3aHATUSAM HEOOXOIUMO MTOBTOPUTH JIEK-
[UOHHBIN MaTepua, U3y4nuTh HHPOPMALMOHHBIE PECYPCHI I10 H3y4aeMOU TeMe, TTOATOTOBUTHCS B
COOTBETCTBUM C IUIAHOM K J1a00paTOPHOMY 3aHATHIO.

CamocrosTenbHas padoTa CTYJCHTOB B paMKax IMOATOTOBKHU K JIAOOPATOPHBIM 3aHATHIM
BKJIIOYAET MOJrOTOBKY JOKJIA/I0B C MYJIbTUMEAUMHBIMU MPE3CHTAUAMHU, padoTy C JINTEpaTypoi
¥ HH(POPMAIMOHHBIMH PECYpCaMU JJIs TOATOTOBKH K YCTHOMY OTIPOCY, COCTaBJICHHE KOHCIIEKTOB,
BBINOJIHEHHE 33JJaHUI B CUCTEME JIEKTPOHHOTO 00yUYEeHHS.

Memoouueckue pekomenoayuu K opeanu3ayuu camocmosmenbHol pabomol

B nporecce camocTosTensHON pabOThl HEOOXOIMMO BHUMATEIBHO 03HAKOMUTBCS C JIUTE-
paTypHBIMH UCTOYHUKAaMH B ¢ HH)OPMAIIMOHHBIMH PECypCaMu, PEKOMEHIyeMbIMH padodeid mpo-
rpaMMOi JUCHUIUIMHBL 3alaHusl MOT'YT ObITh BHIITOJTHEHbBI MHAMBUAYALHO MU B Tapax, Fpymnax.
[Tpu BBITONTHEHNH 33JaHUH HEOOXOIUMO U3yYUTh TPeOOBaHUS, IPEIBIBIIEMBIC K JAHHBIM 00pa-
30BaTeNbHBIM MpoJyKTaM. PaGoTta ¢ yueOHOI nuTepaTypoil paccMaTpuBaeTcsl Kak BUJI y4eOHOU
pabotsl o aucrumuinHe «OO01Ias SYKOIOTUS U BBIMIOTHAETCS B MpE/esiaX 4acoB, OTBOJMMBIX Ha
e€ uzyuenue (B pazaene CPC). Kaxnapiit oOyuaromuiicss odecrieuyeH J0CTYIOM K OMOIMOTEYHBIM
¢doH1aM yHUBEpcUTETA U Kadeapol.

YueGHO-MeTOIHYECKOE 00ecTiedeHne CAaMOCTOATENBHOM PaGoThI CTYAeHTOB MO AUCIUIIIHHE

KonanuectBo
DopMbl/BUABI 1acoB, B CO-
Ne HaumMeHnoBaHnue CAMOCTOSITEb HOI OTBETCTBHH C
pasaeJa (TemMbl) paGoTHI yueOHo-Te-
MaTHYe€CKUM
IJIAHOM
1. | Pa3gen: O0mas sxos0rusi Kak Hayka | V3yueHue nuteparypsl, HH- 3
Tembr: Hctopusi pa3BUTHA HKOJOTHH. | (HOPMAITMOHHBIX peECypcoB.
IIpenmer, 3amaum, conepkanue ooOuiei | Bemmonnenue 3aganuit 8 CO0.
skojoruu. CTpykTypa 001Iel skojoruu. | BeimomHeHne KOHCIEeKTa.
MeTo1bl 5KOJIOTMYECKUX UCCIEA0BAHNN
2. | Pazgen: Cpena u 3xosioruueckue ak- | M3ydenue nurepaTypsl, WH- 10
TOPbI (GOpMallMOHHBIX  PECYPCOB.
Tempr: CBet, TeMIiepaTypa U BIaXHOCTh | Beimonnenue 3anannii B COO.
B OKM3HM opraHu3sMoB. JKu3HeHHbIE | BrlnonHeHne KOHCIIEKTA.
(dhopMBI OpraHU3MOB. AJTaITUBHBIE OHO-
JIOTUYECKUE PUTMBI. buoTnueckne oTHO-
HIEHUSI OPTaHNU3MOB.
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3. | Pazgen: Cpeabl 5KU3HU OPraHU3MOB W3yuenue mnurepaTypbl, HH- 10
Tewmsr: [TouBa kak cpena xu3HU. JKuBbie | popMamOHHBIX peECypcoB.
OpraHu3Mbl KaK Cpeia )KU3HU Brimonuenune 3amanuii 8 COO.

Brinosinenue KOHCIIEKTA.
[ToaroroBka n0KIaaa ¢ MyJb-
TUMEIUUHON ITPE3ECHTALUEH.

4. | Pazmen: DkoJiornyeckasi xapakrepu- | M3yueHue nurtepatypsl, WH- 10

CTHKA NMOMYJIAIHUHU (GOpMaIMOHHBIX  PECYPCOB.
Temsbr: ITlonmynsauuu, cucremHble cBoW- | Boimonnenue 3amanuii B C20.
CTBa, TUIIBI MOMYJISILIUHI, CTPYKTYpa BrlnonHeHne KOHCIIEKTA.

JlnHamuKa 1 TOMeOoCTa3 MOMYJISIIUN.

5. | Paznen: Hapgopranmsmennble cu- | I3yueHue nuteparypsl, HH- 11
cTeMblI (bOopMalMOHHBIX ~ PECYPCOB.
buonenossl, npuHUMNUATIBHBIE 4YepThl | Beimonnenue 3apanuii B COO.
HAJOPTaHU3MEHHBIX CUCTEM. BrinmonHeHne KoHCIeKTa.

HUTOI'O: 44

S HPAKTUKYM IO JUCHUITJIMHE

Tema 2. 3akoHOMepHOCTH JeiicTBUS GAaKTOPOB Cpebl HA OPraHU3Mbl
3AHATHE Ne 1
Tema: 3aKOHOMEPHOCTH JIEHCTBUS (AKTOPOB CPEIbl HA OPTaHU3MBbI
Hesb: BorsicHuTh ciennuky 5K0JIOrH4ecKuX (pakToOpoB U 3aKOHOMEPHOCTH UX JEHCTBUS HA XKU-
BbI€ OPraHU3MBI.
O0cyxnaemblie BONPOCHI:

1. IlonsTHE 0 PaKTOpax CpPeabl U FKOIOTMYECKHX (PaKTOpax.

2. Knaccuduxkanus sxkonorndyeckux ¢axropon (U.H. [Tonomapesoit).

3. Kimaccudukanus sxonorudeckux Gpaxkropos (A.C. MoHYaaACKOTO).

4. TlonsaTHE O NPAMOIEHCTBYIOIINX U KOCBEHHOIEHCTBYIOIINX, BEAYIIIUX U BTOPOCTEIIECH-

HBIX (paKTOpax.

5. Cuiia, tuanasoH feicTBus (pakTopa. 3aKOH ONTUMYMA.

6. DKojoruyeckasi BaJIGHTHOCTb. DBPUOHOHTHI U CTEHOOMOHTHI. DKOJIOTUYECKUM CIIEKTP

BUJIA.

7. HeotHO3HAYHOCTH 1€HCTBUS (PaKTOPOB Ha pa3Hble PYHKIMH. 3aKOH COBOKYITHOTO
neiictBus pakropoB bayne — Tunemana. 3akoH He3aMEHUMOCTH (DyHIaMeHTalbHbIX (hakTopoB (B.
P. Bunbsamc), [IpaBuino 3amernienus skonorudeckux ycinosui B. B. Anexuna.

8. 3akon MunHuMmyMa 0. JInbuxa.

9. 3axoH orpannuuBaromux Gakropos (P. biadskman). 3aKOH TOJIEPAHTHOCTH
(B. D. lllendopn). Homonuenus 3akona tonepantHoctu (FO. Oxym).

10. OcHOBHBIE TIYTH aaNTAIIMH KUBBIX OPTAaHU3MOB K YCIOBHUSM CPEJIBI.

3ananue AJ1s1 ayIUTOPHOM PadoThI:
1. Bremoaaure 3amanud 1o gagaoi reme 8 COO
2. TlonroroBbTe TEOpETHUECKUI MaTepual K TeMe «BlaXXHOCTh B dKU3HU OPraHU3MOB
Jluteparypa (yka3aHa B CIIUCKE JINTEPATYPHBIX HCTOYHUKOB)

Tema 3: CBet, TeMIiepaTypa M BJIaKHOCTh B 'KU3HH OPraHU3MOB
SAHSTHUE Ne 2
Tema: Ananu3 Mop(oJIOTHUECKUX M aHATOMHUYECKHUX afaNnTalluid y pacTeHUH C pa3HbIM
BOJIHBIM PEXHMOM.
Henab: BrisiBUTh 3aBUCHMOCTh MOP(OJIOTUYECKOTO M aHATOMUYECKOTO CTPOEHHUS pacTe-
HUH OT YPOBHS BIIAXKHOCTH CPEJIBI.
OobopynoBanue: tabnuia «BHyTpeHHEe CTpOEHHUE JIMCTa», MUKPOCKOII, TIPEIMETHBIC H
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MOKPOBHBIE CTEKIJIA, JIE3BHUE, IUHIIET, IPEeNapoBaibHas Uria, (GuibTpoBaibHas Oymara, Boza, (io-
POTIIOLIMH, COJISIHAsl KMCII0Ta, OECLIBETHBIMN JIaK, JIUCThS aJl03, (puKyca, repaHu, BAJUIUCHEPUH, KUC-
JIULIBL.
I'ep6apum: sKon0ruyeckye rpymnibl pacTeHUH 10 OTHOIIEHHUIO K BIaKHOCTH, IPOU3pACTa-

IOIIMe Ha TeppuTopuu AMypckoil obnactu. ['mmatoduTel — pAECTh, YpyTh, POTOJUCTHHK,
THJIPUILIA, JIBPOBAH/IA, ITy3bIpYaTKa. A9POruaaTopuThl — KyOblIIKa, KyBIIMHKA, IOTOC, BOASHOM
opex, Opa3eHus, Topell aMypCKHid, 6010TOUBETHUK. [ HITPOMUTHI — TPOCTHUK, OCOKH, KAMBIII, PO-
ro3, KaCaTUKHU, CTPEJIOIUCT, YacTyxa. KcepoduTsl — 311aKu, MOJIBIHU, TOPHOKOJOCHUKH, TOPTYIIAK,
OUUTKH.

BbinosiHeHue padoThbI:

1. H3zyuute maTepuasl 00 0COOCHHOCTSIX BOJHBIX paCTEHUI, pacTeHHIA
rurpo¢uToB, Me30(bUTOB U Kcepo(uToB. BrliennTe OCHOBHBIE IPUCIIOCOOIEHUS pacTeHUI pas-
HBIX 3KOJIOTUYECKHUX TPYIII, BO3SHUKIINE B IPOLIECCE IBOJIIOLIMU B CBSA3H C PA3HBIM BOJHBIM PEKU-
MOM Cpezibl OOMTaHus.

2. PaccmoTtpuTe npenioKeHHbIH repOapHii, BRITUIIATE IPUMEPBI PACTCHUN —
TUIMYHBIX [TPEJICTABUTENEN N3y4aeMbIX HKOJIOTHUYECKUX IPYIIIL.

3. PaccmotpuTe BHEIIHMIA BU CIETYIONMX PACTCHUNA: BAJLTICHEPHH,
TOJICTSIHKH, T'epaHH, puKyca 1 anos, nunepyca. CpaBHuTe: a) pasmepsl, GopMy, LIBET, TOJILIMHY U
IUIOTHOCTD JIUCTHEB; 0) HATMUKE KYTUKYJIbl, BOCKOBOT'O HaJIeTa, OINYILIEHUS, OCIM3HEHUS JIMCTOBOU
IUTACTUHKH; B) OCOOCHHOCTH KOPHEBOW CUCTEM; I') TOJIIMHY JHCTA, CTENIEHb PA3BUTHUS KUIKOBA-
HUS.

4. TIpuroroBbTe MUKpPOIIpPENAPAThl SMHIEPMHUCA JIUCTA AJI03, GUKYyca, FTepaHu U
KHMCJIMLBL. BeIsICHUTE, HA KAKOW ITOBEPXHOCTH JIMCTOBOM IJIACTUHKH PACIOIaraloTcs yCTbULA, Ka-
KoBa MX (opMa, pa3mep, o0lee KOJUUECTBO yCThUI] B Mose 3peHus. OTMeTbTe GopMy KIETOK
3MUAEPMUCA, HATUYNE B HUX XJIOPOIUIACTOB.

5. IlpuroroBpTe MUKpOIpenapaThl MOMEPEYHOTO cpe3a JIUCTA BCEX PACTECHUH.

6. OxapaxrepusyiiTe 0COOEHHOCTH SMUICPMHCA BAIUTHCHEPUH H aJI00:
HaJIM4Me BOCKOBOI'O HaJleTa WJIM KYTHKYJbI, (hopMa KJIETOK SMUJEPMHUCA U MPUCYTCTBUE B HUX
XJIOPOIUTIACTOB, KOJIMYECTBO CJIOEB KIETOK SMUIAEPMATBHOIO CIIOS.

7. PaccmotpuTe nmoouyepeiHO Bce MUKpOIpenapaThl HOMEPEYHOro cpe3a
JIUCTHEB U3yYaeMbIX PaCTEHUI U OTMEThTE: a) HaIMuue AuQdepeHnaluy napeHxumbl Ha ryoJa-
TYIO U CTOJIOYATYI0, CHENHMAIU3UPOBAHHON MapeHXUMBbI (a3PEHXUMBI, BOJOHOCHOW MapeHXHUMBI,
3amacaroiiei mapeHXumbl); 0) COOTHOIICHHE T'y0YaToOro  CTOJI0YaTOro CJIOEB MApEHXHUMBI, CTe-
IIEHb Pa3BUTHS CUCTEMBI MEKKIIETHUKOB.

8. OxkpacbTe IPUTOTOBICHHBIE MUKPOIPENIapaThl (HIOPOTITIOUHOM M COJISTHOU
kucinoToi. Kietku, kakoil TkKaHM HAauHYT OKpaluBaThesi? BhIsICHUTE 0COOEHHOCTH pa3BUTHS Me-
XaHUYECKON M MPOBOASIIEH TKAaHU B U3y4aeMbIX 00BEKTaX: CTENEHb Pa3BUTHS, PACIIOJIOKEHHE B
JMCTOBOH IJIACTHHKE.

9. PesynbpTaThl IPOBEICHHOTO aHAIH3a O()OPMHTE B TAOIIHUILY.

Tabnuna
Mopddonoro-anaromuueckiue 0COOEHHOCTH CTPOEHUS pacTEHUI

NPU3HAKH ‘ BAJLIHCHePHUs ‘ TOJICTHKA ’ repalHb ‘ aJ103 ’ pukyc
Mopgonocuueckue NPUHAKU

Mopdonorust mucta
Kyrukyna, omymenue, BOCKO-
BOH HAJIET, OCIIU3HEHHE
TonmuHa nUcTa, CTENEHb pa3-
BUTHS KUJIKOBAHUS
Mopdoorusi KOpHEBOW CH-
CTEMBI

anamomudecKue npusHaKu
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DnuaepmMuc

[Tapenxuma
[IpoBosime TKaHU
MexanndecKrue TKaH|
JKoJIOTHYecKasi rpynna

10. Cnenaiite BBIBOJ 11O paboTe.
3ananue AJs1 ayIUTOPHOM PadoThI:
1. Bremoaaure 3amanus 110 gagaoil reme B COO
2. TlonroroBbTe TEOpeTHUECKUI MaTepuan K TeMe «buorniyeckrne B3auMOOTHOIIICHUS OpTraHm3-
MOB)
JInteparypa (ykazaHa B CHUCKE JINTEPATYPHbBIX HCTOUHUKOB)

3AHSATHUE Ne 3
Tema: AHanu3 aHaTOMO-MOP(OJIOTHYECKUX aJanTalMid y pacTeHUH MO OTHOIIEHHIO K CBETY
Henab: BoisiBUTh afgantanuy pacTeHU K HEAOCTATKy U U30BITKY CBETA.
O0opynoBanue: Tabnuna «BHyTpeHHee CTpOCHHE JIUCTa», MUKPOCKOII, IPEMETHbIE U TTOKPOB-
HBIE CTEKJIa, JIe3BUE, TUHIIET, IPEeTapoBaIbHas UIla, GUIbTpOBaIbHAs Oymara, Bona, (pioporio-
LI1H, COJISTHAsl KUCJI0Ta, OECLBETHBIH JIaK, JIUCThS 03, TOJICTSAHKU, T€PaHU, KUCIHUIIbI, OETOHUU.
Iep6apuu: pacrenuii remuouToB U cCUO(UTOB, MPOU3PACTAIONINX HA TEPPUTOPHH AMYPCKOIH
oOmnacty. ['enModUThl — OUUTOK, TOPHOKOJIOCHUK, OJyBaHUUK, COCHA, JIUCTBEHHUIA, JIUMOHHUK,
BUHOTPAJ, KHPKa30H, vBaH-4aid. CHHO(HTHI — eJ1b, MUXTa, KUCIIUIIA, BETPEHHIIA, MAHUK, BOPOHHI
IJ1a3, aJuaHTyM, JIECHOU MakK.
Boinosnenue padoTnbi:

1. Paccmotpute BbliaHHBIE 00bEKThl. CpaBHMTE: a) MHTEHCUBHOCTh OKPACKH JIMCTHEB; 0)
pa3Mepsl, TOJNUIMHY, IUIOTHOCTD JINCTHEB; B) HAIMYUE KYTUKYJIbl, OMYIIEHHOCTh; I') CTENEHb pa3-
BUTUS CUCTEMBI JKUJIOK.

2. IlpuroroBbTe MUKpONpEnapaThl: a) AHIEPMHUCA BCEX JIUCTHEB, CPABHUTE
(bopMy U TOJIIMHY SMUAEPMATIbHBIX KJIETOK, KOJIMUYECTBO YCTHHIL B [10JIE 3peHUs; 0) MONepeuHbIX
CPE30B BCEX JINCTHEB;

3. OTMeTbTe COOTHOIIEHHE I'y0UaToro 1 cToad4yaroro Me3opuiia, pasmMep U IpuMepHoe
KOJIMYECTBO XJIOPOILIACTOB B KJIETKAX.

4. OkpacbTe IPUTOTOBJICHHbIE MUKPOIIPENapaThl (hJIOPOrTIOLUHOM U COJITHOW KUCIOTOH.
KneTku, kakoll TKaHU HAUHYT OKpalnBaTbea? BoisicHUTE 0COOEHHOCTH Pa3BUTHS MEXaHUUECKOMN
U IPOBOJAIIEH TKaHM B U3y4aeMbIX OOBEKTaX: CTENEeHb Pa3BUTHs, PACIOIOKEHUE B JHCTOBOMN
IUTACTUHKE;

5. Tlonmy4yeHHble JaHHBIE 3aHECUTE B TAOJIHUILY, 3aPUCYHTE CXEMBI CTPOCHHUSI CBETOBOTO U Te-
HEBOTO JINCTHEB.

Tabnuna
AHnaToMo-MopdosiornyecKkue 0COOEHHOCTH CTPOEHUS paCTEHUIN

NPHU3HAKH aJ103 KHCIHIA | TOJCTSIHKA | repaHb | Oeronusi
Mopdonorust nucta
Kyrukyna, omymenue, BoOC-
KOBOMW HaJIET
DNuaepmMuc
Mesoduin
XJIOpOTIACTBI
IIpoBopsmas cuctema
MexaHn4YecKne TKaHU
DKOJIOTUYECKas rpymnmna

6. U3 npemyioxenHoro repbapusi BRLIOEPUTE TEHEBBIE M CBETOBBIC pacTeHus (He meHee 10



13

pacTeHH KakJOoH HKOJOTHYECKO rpynmbl). OObSICHUTE, HA OCHOBAHUM KAKMX MPU3HAKOB, BBI
OTHECJIM PACTEHUs K TOM WM UHOU TpyIIIIE.

7. CocraBbTe LIKAy MEPEX0/1a OT CBETOBBIX PACTEHUIN K TEHEBBIM JIsl IPEBECHBIX pacTe-
HUW AMYPCKO# 001aCcTH.

8. CnenaiiTe BBIBOJ 110 padoTe.

3ananmue 1J151 ayAUTOPHON padoThI:

1. Bemmonuute 3ananus no gaHHou reme B CO0
2. TloaroToBbTe TeOpeTHUECKH MaTepual K Teme «TemmepaTypa B )KU3HH OPraHU3MOBY.
Jluteparypa (yka3aHa B CIIUCKE JINTEPATYPHBIX HCTOYHUKOB)

3AHATHUE Ne 4
Tema: AHanu3 aHaTOMO-MOP(OIOrHYECKUX aJanTaluil y pacTeHUH XOIOAHBIX MECT OOUTaHMUS.
Lesb: BeigsButh aHaTOMHUECKUE U MOP(OIOTHYECKHE aAanTallii PACTEHUI K HU3KUM TeMIlepa-
Typam.
O0GopynoBanue: (HUKCHPOBAHHBIE B CIIUPTE (C TIUIEPUHOM) JINCThSI OPYCHHUKH, OaryipHuKa 00-
JIOTHOT'O, BETBUCTbIE MOJIO/IbIE KOPEIIKH KIIFOKBBI, TOTOBbIE MUKPOIpENapaThl JIUCTHEB XBOMHBIX
JIepEBBEB, ITPEIMETHBIE U MOKPOBHBIE CTEKIIA, MUKPOCKOII, JIE3BUE, BOJIA, (DIIOPOTIIIOLNH, COTISTHAS
KHCTIO0Ta, cyaaH (3).
Iep6apuu: pacrenuii ncuxpodutos, 0OUTAOMNX B AMYpPCKOM 001aCTH — OaryapHUK, OpyCHHKA,
KJIIOKBA, €11b, NMUXTA, COCHA, MOXOKEBEIbHUK, JINCTBEHHULIA, TOJIyOUKa, POAOACHPOH, LIUKIIA,
MOpOILIKa, 1010€I], POCSHKA.
BoinoJsinenue pa6oThi:

1. PaccMoTpuTe roTOBBIE MUKPOIIPENApaThl IUCTHEB XBOMHBIX PACTEHUN M1OJI MUKPOCKOIIOM
OTMeThTe CTENeHb Pa3BUTUS KYTHKYJIbI, BOJIOCKOB SIMIEPMbI, HAJTMUUE TUIIOIEPMBbI, MEXaHUYE-
CKOM TKaHH, [OJIO)KEHUE YCThHUIL (3ariay0JIeHHOE, IPUIIOIHATOE WM BPOBEHB € anuaepMoil). Ot-
METhTE KOJIMUYECTBO YCTHUI] HA €IUHUILY IO 1, TUI Me30(pHIIIa, MEKKIETHUKU (BO3TyXOHOC-
HBIE TIOJIOCTH).

2. IlpuroroBbTe MUKpONpenapaTsl 3MUIepMHUCa TUCTHEB OPYCHUKH U OaryibHUKa. OTMETh-
T€ CTENEeHb PA3BUTHS KYTHKYJIbl, BOJOCKOB 3IUEPMBI, MOJIO0XKEHUE YCThUIL (3ari1y0jaeHHoe, TpH-
HOJHATOE WM BPOBEHD C SMUAECPMON)

3. IIpuroroBbTe monepeyHbIe CPe3bl TUCTHEB OPYCHUKH 1 OaryiabHuKa. OKpachTe UX Cyaa-
HOM (3). VKaxuTe, ¢ Kakol L1eJIbI0 MCIIONIB3YIOT IaHHBIA peakTuB. PaccMoTpuTe moJ i MUKPOCKO-
oM. OTMeTbTE TE K€ OCOOCHHOCTH.

4. TIpuroroBbTe MonepeyHbIE CPe3bl IUCTHEB OPYCHUKH U OaryiabHHKa. OKpacbTe uX ¢uio-
POTJIIOLMHOM U COJISIHOM KHCIIOTOW. YKaKUTe, C KaKOH 11EJIbI0 UCIOIb3YIOT JaHHbIN peakTuB. OT-
METHTE HAJIMYHUE U CTENIEHb PAa3BUTUSI MEXAHUUYECKOM U MPOBOSAIIEH TKaHEN.

5. Ilo pe3ynbTaraM 3amoiHUTE CBOJHYIO TaOIHILY.

Tabmuna
AHnaToMo-MopdosiornyecKkue 0COOEHHOCTH CTPOEHUS paCTEHU M

Bunel pacrenuit

Mopdosorus -
[Tonoxenue
YCTBHIL
Hucno ycrbul HA
SIMHUILY TUIO-
aau
Mexann4deckas
TKaHb
Tun me3oduna
MeXKICTHUKH

cTa

XBOWHBIE NEPEBbSI

Beunozenenbie kycrapuuku (Opyc-
HUKA)

Beunozenenbie kycrapHudku (0Oa-
T'yJIbHUK)
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6. O3HaKOMbBTECH C SHAOTPOPHON MUKOPHU30i B KOPHSX KITIOKBBIL. J{J1s1 3TOTO
paccMOTpUTe MpHU OOJBIIOM YBEIMYCHUH YYaCTKU MEJNKUX KopemkoB. OTMEThTE B MOKPOBHOM
TKaHU MOJIOJIBIX KOPELIKOB YAJMHEHHBIE, BBITAHYTHIE BJIOJIb OCH IIYCTHIE KJIETKM U OKPYIJIbIE
KJIETKU C TPUOHUIIEH.

7. OnuiuTe pa3Hble BApUAHTBI COCTOSTHUS TPUOHUILIBI B KJIIETKaX KOPHSL.

8. OrtBerbTe HA BOMPOCHI:
a) KaKkue MpU3HAKK KcepoMop(u3Ma MOKHO BCTPETUTH Y PACTCHUN XOJIOTHBIX MecT oOuTaHus? 0)
B U€M JKOJIOTHYECKasi pOojib SHAOTPO(HOI MUKOPU3BI HA KOPHAX OOJIOTHBIX pacTEeHHUII? B) Kakue
4epTHl B CTPOCHHUH JIMCTHEB OarylbHUKA, OPYCHUKU M COCHBI OTPAKaIOT MPUCIIOCOOIEHHOCTD K
OCHOBHBIM (paKkTopaMm Cpebl? I') MOXKHO JIM CUUTATh JINCThs OarylbHHKA U OPYCHUKH TUIIUYHO
KCEPOMOP(HBIMHU? 1) MOXKHO JIM HA OCHOBaHUU KCEPOMOP(PHOCTH JTUCTHEB PACTEHHS JeNaTh 0e3-
OIMO0YHOE 3aKITIOYEHUE O €r0 KCepOoPMIbHOCTH? €) Kakue U3 (GaKTOPOB Cpeibl B HAUOOJIBIIICH
Mepe BIUSIOT Ha Pa3BUTHE KCEPOMOP(HBIX MPU3HAKOB PACTCHUN?

9. CnenaiiTe BbIBOJ 110 paboTe.

3ananue AJ1s1 ayAUTOPHOM PadoThI:

1. Brmoanute 3aganus no ganHoi reme 8 CO0.

Jluteparypa (yka3aHa B CIIUCKE JINTEPATYPHBIX HICTOYHUKOB)

3AHSTHUE Ne 5
Tema: ['a30BbIil cocTaB BO3/yxa Kak sKosoruueckuii hakrop. MophomeTpuyeckuit MeTos
OLICHKH Ira30yCTOMYUBOCTH PACTCHUM.
MopdomeTpudeckuii METOJ OCHOBAH Ha BBISIBJICHUU CTETICHU MTOBPEXKICHHUSI TUCTHEB PACTCHUI.
Henan: BeIsIBUTH U KOJIMYECTBEHHO OILICHUTH MOBPEKICHHBIE YUYACTKH JIMCTHEB PA3IUYHBIX BUIOB
pacTeHUi, MPOU3PACTAIOIINX B pallOHAX C HU3KOM U BHICOKOW CTEMEHBIO 3ara30BaHHOCTH.
Oobopyooeanue u mamepuanpl: 1) TUCThs paCTCHUM, MPOU3PACTAIOIINUX B MIPOMBIIIICHHOW 30HE
(MM MOABEPTIIMXCS BO3/ICHCTBHUIO T'a30B B CIIEIIMATBHBIX KaMepax ); 2) TuHelka, 3) MUIITUMETPO-
Bas Oymara
Teoperuyeckas yactb

TL'azoycmoiiuueocms — 3TO CIIOCOOHOCTh PACTEHUN MPOTUBOCTOSATH JIEUCTBHUIO Ta30B, CO-
XpaHssi HOpMaJBHBIN pocT U pa3zBuTue. K ra3000pa3HbIM 3arpsi3HSAIONIIM BEIIECTBAM OTHOCSTCS:
cepHucThIii Ta3 (SO2), okcuasl azota (NO, NO2), yrapusiit raz (CO), coequnenus ¢ropa, yrie-
BOJIOPOJIBI, TTAPhI KUCIIOT (a30THOM, CEpHOM M COMNSHOM) U eHoMa U T.J1. B MpOMBIIILIEHHBIX BbI-
Opocax, Kak mpaBuIIo, peodiamaaeT cepHucToiii ra3 (SO2), KOTOPBI OTHOCUTCS K KUCIIBIM Ta3aM
U SBJIsIETCSl Hanbomee TOKCUYHBIM AJIs pacTeHui. ['a30ycTOMUNBOCTD 3aBUCUT OT (ha3bl pa3BUTHUSA,
MHTEHCUBHOCTHU POCTa, BO3pacTa pacTeHHIl, 3KOJIOro-reorpaduueckoro npoucxoxkaeHus, 3K0JI0-
TUYECKOM TUIACTUYHOCTH BUIOB, UX MOJIOKEHHUS B BOJIIOIIMOHHON CUCTEME U OT BUAOBOMU CIIEILIH-
¢uku. Hanpumep, npeBecHble pacTEHUS] MEHEE UyBCTBUTENbHBI, YeM TpaBHUCTBIE. OOBIYHO 1O
CTENEHU YCTOMYUBOCTH BBIICIAIOT YCTOMYUBBIE, CPEIHEYCTOMYMBBIE U HEYCTOMYMBBIE PACTEHUS.

Kputepuem ycTOHYMBOCTH CIYXHUT pa3Mep IUIOIIAJM HEKPO30B B MPOLEHTaX OT oO0Ien
MOBEPXHOCTHU JucTa. KpoMe TOro, MOryT MCHOJIb30BaThCsl TaKHe MOKAa3aTeNH, KaK YMEHbIIECHUE
BCXOXKECTH CEMSH, SHEPTUSl pOCTa M YPOKaHHOCTh PAaCTEHU, HEKOTOpbIe (PHU3HOIOr0-OMOXUMHU-
yeckue 1 anaToMo-Mopgonoruueckue nokaszarenu (ITonesoit u ap., 2001).

Bonwmoe 3HaueHue A1 yCTOMYMBOCTH PACTEHUM K Ta3aM UMEIOT HEKOTOphIe Onoornye-
CKHE€ OCOOEHHOCTH: HHTEHCHBHOCTD MPOLIECCOB POCTA U Pa3BUTHS PACTECHH, UX HKOJIOTHYECKas
MJIACTUYHOCTD, TeorpaduIecKoe MPOUCXO0XKICHUE, BO3PACT pacTeHui, poronepuoanzm (Hukomna-
eBckuii, 1998).

B 3aBrucuMoCTH OT MEXaHU3MOB, ONIPEAETSIONINX Ia30yCTONUYNBOCTh PACTEHUMN, BBIACISIOT
OMOJIOTUYECKYI0, aHATOMO-MOP(}OJIOTHYECKYIO U (PU3H0I0T0-OMOXMMHUYECKYIO YCTOWYMBOCTb.

buonocuueckue mexanuzmvr OnpenensitoTCsS MEXPOJOBBIM M MEXBHIOBBIM Pa3HOOOpa-
3MeM, YTO CBS3aHO CO CIOCOOHOCTBIO MOBPEKICHHBIX pAacTeHUN K pereHepauuu. Yem OwicTpee
pacTeHre BOCCTAaHABIMBAET CBOM TKaHU U OpraHbl OCIE OTPABJICHUS BPEIHBIMU IPUMECSIMH aT-
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Mochepbl, TeEM OHO ycToiunBee. JIncTBeHHbIE OPOIbI (TI0 CPaBHEHUIO C XBOWHBIMHU) OoJiee Tose-
PaHTHBI OTYACTU OTTOI'O, YTO 00IAAt0T O0JIee APKO BBIPAKEHHON CIIOCOOHOCTBIO K pereHepaliuu
(Hukonaesckuii, 1979).

Anamomo-mopgonozuyeckas ycmouuusocms CBsi3aHa ¢ 0COOEHHOCTSIMU CTPOEHMsI pacTe-
HUH, TaK KaK Ha UHTEHCUBHOCTb IIOCTYIIEHUS] BHYTPb PACTEHMSI BPEAHBIX BEIIECTB MOT'YT BIUATh
TaKue OCOOCHHOCTHU, KaK MOILIHOCTh KYTHKYJIbl, BOCKOBOI'O HAJIETa, PEXKUM pabOThl YCTBUUHOIO
anmnapara, IJ01aab IOBEPXHOCTU pacTeHus u Ap. Hanbosnee croiikuMu Ko BceM BUIaM 3arpsizHe-
HUI OKa3bIBaIOTCS JIUCThs, 00J1aJaI0I1e IPOUYHBIM BOCKOBBIM HAJIETOM, KOTODPBII NE€pEKpPhIBAET
YCTbUUHBIE KJIETKH.

Du3101020-6UOXUMUYECKAA YCMOUYUBOCMb OTIPEIEISETCA MHAUBUYaIbHBIMU OCOOEHHO-
CTSIMH UX MeTab0JIM3Ma, CKOPOCTHIO MPOTEKAHUSI ONOXUMHUECKUX PEAKIUH, CTIOCOOHOCTBIO YTH-
JU3UPOBATH SITIOBUTHIE BEILIECTBA, CBA3bIBATh X OEJIKAMH LIUTOILIA3MBbI U T.11. (ApTaMoHOB, 1986).

OT 3arpsI3HAOIMX BELIECTB OYEHDb CUIIBHO CTPAAAOT XBOMHBIE OPOJBI: MOSIBISIETCS CY-
XOBEPILIMHHOCTb, YMEHBIIACTCS JUIMHA U YBEJIMUNBACTCS YMCIO XBOMHOK Ha 1ooere, IpOMCXOIUT
ObICTpast MOTEPsI XBOU. Y JIMCTBEHHBIX MOPOJI KUCIIbIE Ta3bl BbI3bIBAIOT YMEHbBILIEHUE Pa3MEPOB U
KOJINYECTBA JINCThEB, MHIYLIUPYIOT MOsABIEHUE YepT KcepomoppHocTu. Hapymenus pocra u pas-
BUTHS PACTCHHUH, BO3HUKAIOIINE TIPU STOM, MOT'YT CHIDKATh YCTOWYMBOCTD M K JPYTrUM HeOaro-
HOPUATHBIM (aKTOpaM Cpelbl: 3aCyXe, 3aCOJICHHIO, IOHUKEHUIO TEMIIEPATYPHI.
BbinosiHeHHne pa6oThl
1. JInst onieHKH ra3oyctoiunBocTy 6epyT no 10 JUCTbeB pa3IMYHbIX BUI0B JIPEBECHBIX PACTEHUIN
OJTHOTO sipyca (Oepe3a IIIOCKOIMCTHAS, €1b CHOMPCKas, JIUIa aMypcKas, COCHa OOBIKHOBEHHAS,
1y0 MOHTOJILCKUH, TOIOJIB), TPOU3PACTAIOLIMX B IPOMBILIUIEHHON 30HE TOpo/a.
2. Y Kax0ro JucTa (XBOM) U3MEPSIOT IUIONIA/Ib IOBPEKACHHOM YaCTH
JMcTa ¥ 0OLIYIO IUIOMAAb JaucTa. [1nommans 1ucTa MOKHO ONPeIeNUTh CIEAYOIIUMU METOIaMU:

Metoa BucaHHBIX KBaApaToB. [lepeHocAT KOHTYp JucTa Ha OymMary B KJIETOUKY, MO/~
CUMTBIBAIOT YMCJIO KBAJPAaTHBIX CAHTUMETPOB B LIEHTPAIBbHOM 4YacTW KOHTYpa W HpPUOABISAIOT
YHCJIO MOJOBUHBI HETIOIHBIX KBaIpaTOB Ha epudepuu Jmcra.

BecoBoii meToa. BripesaroT uz 6ymaru kBajapar pazmepom 100 cm? (10x10 cm) u B3BemmHU-
BaroT. Ha pyroii mucTok Takoi e Oymaru KiaayT UCCIIEyEeMbIil JIUCT, TIIATEbHO OOBOJAT €ro
KOHTYp KapaHJalloM, BBIPE3al0T €r0 U B3BEIIMBAIOT. 13 MOJIydeHHBIX JaHHBIX COCTaBIISIOT IIPO-
MOPLUIO U HAXOJAT Iutomaas aucra. Eciau kBaapat Oymaru B 100 cM? nmeeT maccy A T, a KOHTYp
JHMCTa HEM3BECTHOM IUIOIAAN — B I, TO MCKOMYIO IIJI0IIA/Ib TUCTA (CM) HAXOJAT CIEAYIOIUM 00-
pa3om:

S=(100xB) / A

3. Iloka3zaTenp MOBPEXIAEMOCTH UM Fa30yCTOWYUBOCTH PACCUUTHIBAIOT 110 OTHOLIEHUIO
IUTOINAAM IOBPEKICHHOM YacTH JIUCTA K OOIEeH MIOIIau J1CTa B IPOLEHTaX. Y CJIOBHO K YCTOM-
YUBBIM BHJIAM OTHOCST PACTEHUSI C MOBPEKACHUEM Ta30M JUCTOBOM TutacTuHKU OT 0 110 20 %, K
cpenHeycroitunBbM — 0T 21 10 50 %, k HeycToitunBbIM — cBbIe 50 %.

4. lanable opOPMUTH B TaOJIHIIE.
Tabnuua — [1nomaae TOBPEKICHHOM YaCTH JUCTOBON TUIACTHHKH JIPEBECHBIX PACTEHUN pa3siny-
HOM ra30yCTONYUBOCTH

Bun [Tmomaaer moBpe- OO01as mwIomaik JIn- TToka3arens raso-
’KIEHHOM YacTH JIU- cra, B YCTOLYMBOCTH
cra, A

6. O3nakombTeCh ¢ Tabauuamu 1 u 2 .
Tabnuna 1 — OcHOBHBIE pacTeHUS-UHANKATOPHI 3arpsi3HeHUs atMochepHoro Bo3ayxa (Kymnarum,
1974; Cepreituuk, 1985)

‘ KomnoHeHTbI ‘ JIpeBecHbIE pacTeHUs ‘ KynbTypHble pacTeHUs
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Hnokcnpg Enw eBpomneiickas, muxTa cubupckas, cocHa | [Tmenuna msrkas, suMeHb
cepsl OOBIKHOBEHHas, OOBIKHOBEHHBIN, Tpeunxa
SICCHb aMEPUKAHCKUI CheI0OHas, JTFOIIEPHA TTOCEB-
Hasi, TOPOX MMOCEBHOM, KJie-
BEp, XJIOMYATHUK, (prajka mo-
neBas
DTOPUCTHII Enw eBpomneiickas, muxTa cubupckas, cocHa | BuHorpan KynabTypHBIH, a0-
BOJIOPOJ OOBIKHOBEHHASI, PHUKOC, IETPYIIKa, TJIa 10~
opeX rpeuKui JIyC, JIAaHABIII MANCKUH,
TIOJIBIIAH, HAPIMCC, POJIO-
JIEHIPOH
AMMuaxk I'pa® 0OBIKHOBEHHBIH, JIHIIA Cenbaepeil, Tabax
cepLeBUIHAS
XJ0pHUCTHII Enb eBpomeiickas, nuxTa KaBKa3ckas, TucT- | Pacoib OOBIKHOBEHHAS,
BOJIOPOJ BEHHHIIA €BPOIICHCKas, OJIbXa KIIeHKasl, ie- | IIMUHAT, PeJIuc,
IMHa CMOpPOJIMHA 30JI0TUCTAA,
O0OBIKHOBCHHAs KITyOHUKa
O30H CocHna BeiimyTOBa Tabak, kapTodenp, cos Kylb-
TypHasi, TO-
MaThbl, IIUTPYCOBbBIE
Tsoxennle Tcyra kaHajackas, B3 rIaJKUH, Bunasl pona oBcsHMIA, OpXHU-
MeTaJuIbl OOSIPBIITHUK KPOBABO-KPACHBIN Jen

Tabnuua 2 — YCcToH4YMBOCTb APEBECHO-KYCTAPHUKOBBIX pacTeHuil B ropoackoit cpeae (Kymna-
ruH, 1974; Jlapxep, 1978; Cepreituuk, 1985)

l'azoycToituuBbie
BU/IBI

Cpennera3oycroinyu-
BBIE BUJIBI

HeycroiiunBbie
BU/IBI

Oco00 nbuIeyCTOM-
YHBBIE BUJIBI

BospeiHuk Kpo-
BAaBO-KPACHBIN,
Oy3uHa KpacHas,
€J1b KOJIF0Yas,
KJICH ICEHEIIUCT-
HBIWA, CMOPOJAWHA
30JI0THCTaH,
CHEXHOSTOJJHUK
O€JIbIi, TOIOJIb
KaHaJICKUH, Ty
3anajgHas

bepeza 6oponaBua-
Tasl, B3 KU,
rpab 0OBIKHOBEHHBIH,
JentuHa OOBIKHOBEH-
Hasl, JUCTBEHHHULIA CU-
OMpCKasi, MOXKKEBEITb-
HHUK OOBIKHOBEHHBIH,
y0 yeperryaroli,
YKACMUH, )KUMOJIOCTh
TaTapckas,

uBa Oenasi, TOMnoIb
MMAPaMUIATbHBIN,
yepeMyxa 0ObIKHO-
BEHHas1, 10JIOHS JIeC
Has, SICCHb 3€JICHBIN

Bbapb6apuc o6bIkHO-
BEHHBIH, €JIb €BPO-
neicKasl, muxTa CH-
OupcKasi, KalTaH
KOHCKHUH, KJIEH OCT
POJUCTHBIN, KIIEH Ta-
TapCKHM, JTUIa cepJi-
LIeBUIHAS, pAOMHA
OOBIKHOBEHHAS,
COCHa OOBIKHOBEH-
Hasl,

BHJIBI POJIA CIIUPEst

Bsa3 rnmangkuii, enp
KOJIFOYasi, KallTaH
KOHCKHH, KJICH OCT-
POJUCTHBIN, UM,
MOXOKEBEILHUK BUP-
TUHCKUU, OpeX Ipel-
KHH, TOIOJIb OCJIBIN,
TOITOJIb YEPHBIH, TO-
MOJIh KaHAJCKHH, ue-
peMyxa 0OBIKHOBEH-
Hasl, YepeMyxa BHUp-
THHCKas

7. CnenaTh BBIBOI,.
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3ananue 1J151 AyAUTOPHON padoThI:

1. Bremoaaure 3amanud 110 gagaoi reme 8 COO
2. TloaroToBUTH TeOpETUUECKHT MaTepral K Teme «Ku3HeHHbIe POpMBI pacTeHUI.
Jlureparypa
Jluteparypa (yka3zaHa B CIIHCKE JIUTEPATYPHBIX HICTOYHUKOB)

Tema 4. 7KuzHeHHbIe (POPMBI OPraHU3MOB
3AHSTHUE Ne 6

Tema: J)KuzHeHHbie (OpPMbI OPraHMU3MOB (HACEKOMBIX)
Heab: M3yunts MOpQoaoruueckue 1 aJanTUBHbIE MPU3HAKU KYXKEIHUL] Pa3IUUHbIX KU3HEHHBIX
dopm.
®opma npoBeeHNs 3AHATHA . UTHTEPAKTUBHAS SKCKYPCHSI 110 O3HAKOMJICHUIO
C DKCIO3UIIMEN JKYyKeNULl My3esl 0eCII03BOHOUHBIX KUBOTHBIX BI'TIY
Marepnan u 000pyaoBaHHe: KOJJIEKIUSA HACEKOMBIX 300JIOTMYECKOr0 My3€sl, HHCTPYKTHBHbIE
kaprouku, KpacHas kaura AMypckoit oonactu.
BoinoJsinenue pa6oThi:

BBopHas yacTp. 3amuTa Mpe3eHTaly CTYICHTa O CHCTEMaTHYECKOM TTOJI0KEHUH, 00 0CO-
O6eHHOCTAX MOpP(hOJIOruH, (PU3UOJIOTUH, 3HAUSHUH JKYKEJIUL B TIPUPOJIE.

Pabota ¢ sxcro3uIueit 300J10rHIecKOro My3est

1. Tlo3HakoMbTECH C KOJUIEKIUH KYKOB — XKYXKEJHL], ONPEIEIUTE )KU3HEHHBIE (POPMBbI

UMAaro KyXeluil. Pe3ynbraTel HaOII0IEHUH OTpa3uTe B Ta0HIe (B TPYIIAX).

XKuznennas | [IpencraButenu Tun nuranus [Ipuznaku (pa3mepsl, hopma Tena,
dopma OKpacka Tena, popma HOT, CKIEPOTH-
3a1Msi MOKPOBOB)

2. OTMeTBhTE BUBI JKY>KEIUL, BCTPEYAIOIINXCS Ha TEPPUTOPUN AMYPCKOU
obnacTH.

3. Ha3oBuTE KOIMYECTBO BUIOB JKY>KEIHUL] 300JI0THYECKOTO MY3€sl, IPUHAIJIEKAILNX K pa3-
HBIM XU3HEHHBIM (hopmam. Kakast su3HeHHas popMma OTIMYaeTCsl HAanOOJBIINM BUIOBBIM Pa3HO-
obpa3zuem?

4. YKaxxuTe U 3alulInTe, Kakue BUIbl Kyxkenull 3anecenbl B Kpacnyro Kuury Amypckoit
oOmactu. OnpenenuTe KU3HEHHYIO POpPMY JTaHHBIX BUJIOB.

5. HM3yuute npeasiokeHHbIE HUYKE KOJOTHYECKHUe rpynibl xKyKoB. K kakoii
HKOJIOTHUYECKOM IPYIIIE MOXKHO OTHECTHU XKYXKENNL?
IKonozuueckue 2pynnvl H#CyKoe N0 MUnam NUMaHus umazo u IU4UHoOK

- TUAPOOMOHTHBIE XUIIHUKU — BUbI, KOTOPbIE MUTAIOTCS )KUBOTHOW MHUIIEH, OXOTICh B BOJHBIX
DKOCHUCTEMAX;
- IeJOOMOHTHBIE XUIITHUKH — BUJIbI, KOTOPBIE MUTAIOTCS KUBOTHOW MHUIIEH, OXOTACH HA MOBEPX-
HOCTH TIOYBBI;
- pUTOOMOHTHBIE XMIITHUKHN — BUJIbI, KOTOPbIE MUTAIOTCS )KUBOTHOM MHILEH, 0XOTSICh Ha MOBEPX-
HOCTH PaCTEHHUI;
- INCTO- M XBOETPBI3yLIHe PUTOo(aru — BUIbl, KOTOPbIE MUTAIOTCS PACTUTEIBHOMN NMHILEH, 00beas
JIUCTBS WU XBOIO;
Kcuiogaru — BUibl, KOTOPbIE MMUTAIOTCS paCTUTEIIbHOM MUILEH, [T0e/1asi IPEBECUHY;
- pu3odaru — BUJIbl, KOTOPbIE MUTAIOTCS PACTUTENbHOM MUIEH, 00rpbI3as KOPHU UM KUBYT B UX
CepeauHe;
- aHTO(aru — BUJbl, KOTOPBIE MUTAIOTCS] PACTUTENBHOM MUILEH, Toe1ast IBETKH WX UX YacTH;
- kapnoaru — BUBI, KOTOPBIE MUTAIOTCS PACTUTEIHHON MUILEH, MOCENAsACh BHYTPU IIOAOB U
CEMsIH;
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- MULIeTo(aru — BUJIbI, KOTOPBIE MUTAIOTCS TUIOAOBBIMH T€JIaMHU M MULIEITHEM IPUOOB;
- neTpuTodaru — BUJIbI, KOTOPBIC MUTAKOTCS OTMEPUIUMHU PACTUTEIIBHBIMA OCTAaHKAMM;
- HeKpodaru — BUJIbI, KOTOPHIC MUTAIOTCS OCTAHKAMH MEPTBBIX KHBOTHBIX;
- Konpoaru— BHUJIbI, KOTOPBIC MUTAIOTCS (DEKATUAMHU KUBOTHBIX
- Iapa3UTOUIbI — BUJIbL, IMYUHKH KOTOPBIX MUTAIOTCS YaCTAMH JTUYMHOK U KYKOJIOK APYTUX Hace-
KOMBIX, Ha UX TTIOBEPXHOCTH;
- TIapa3uThl — BUJIbI, TUYUHKU KOTOPBIX MUTAIOTCS BHYTPH JUYMHOK U KYKOJIOK JAPYTUX HACEKO-
MBIX.
DKonozuueckue epynnsl JHCYyKo8 no munam 6UOmonos
- TUAPOOHOHTHI — BUIbI, KOTOPBIE 3aCETISIOT BOJIOEMBI,
- IeJJOOMOHTHI — BUJIBI, KOTOPBIE 3aCEISIFOT MOYBY;
- TAJUIOOMOHTHI — BUIBI, KOTOPBIE 3aCETISAI0T OYCHb 3aCOJICHHBIC ITOYBHI,
- TAITIO(HITBI — BUBI, KOTOPHIE MPEATIOYUTAIOT 3aCOJICHHBIC TIOYBHI,
- pUTOOMOHTHI — BU/IBI, KOTOPBIC 3aCEIISIOT PACTCHHS;
- KCHJIOOMOHTBI — BHJIBI, KOTOPBIC 3aCEISIOT APEBECHHY;
-MUPMEKODHUIIBI - BHUJIBI, KOTOpBIC 3aCeIIIIOT MypaBeWHUKH;
- TepPMHUTO(MUIIBI — BUJIBI, KOTOPBIC 3aCEISIOT TEPMUTHUKH,
- TPOTJIOOMOHTHI — BHJIBI, KOTOPBIC 3aCEISIOT MEIIEPhI;
- TPOTJIO(PUIBI — BUJIBI, KOTOPBIE BPEMEHHO 3aCEJISIFOT MEIePhl U MOJIOCTH TOJT OOJBITUMHU KaM-
HSMU;
- CHHAHTPOIIbI — BUJIbI, KOTOPBIE 3aCEIIAIOT JIFOACKUE KUJIHUIIA U CTPOCHHS.
Oboobwarwas beceda, BONPOCHI.
o [lo KakUM IKOJIOTHYECKUM TIPHHIIAIIAM BBIJICIICHBI )KH3HECHHBIC ()OPMBI JKYKEITHIT?
e B ueM nposiBisieTcs MPUCIIOCOOICHHOCTD Y KYKEJIUIl K OOUTaHUIO B Pa3HBIX SPY-
cax U K MUTAaHUIO Pa3HOU MUIICH?
e  OTnMuaroTCs JIM KU3HEHHBIE (POPMBI UMAro M JIMYUHOK XKY>KeNuIl?
e  UeM oTIHMUAIOTCS MOHATHS «<OKU3HEHHAs! OpMay U «IKOJOTUYECKas TpyIma?
3ananue 1J1s1 ayIMTOPHOI padoThI:
1. Bemomnnwute 3amanus mo gaaHoi teme B CO0
2. TlonroroBuTh TEOpETHUECKUI MaTepuan K TeMe «Ku3HeHHBIe (POPMBI MIIEKOTTHTAIOIIHX )
Jluteparypa (ykazaHa B CIIUCKE JIUTEPATYPHBIX HCTOYHUKOB)

3AHATUE Ne 7

Tema: J)KuszneHnbie GOpPMbI OPraHU3MOB (MIIEKOIUTAONINX ). IKOJIOTHYESCKHUE TPYIIIBI TITHUII.
Heas padorel: M3yunts Mopdo - 53K0JIOTHYECKHEe alanTallii MIEKOUTAIOMINX Pa3InYHbIX XKH3-
HEHHBIX POpM

OOopynoBaHMe: TYIIKHM MJIEKOMUTAIONINX, PUCYHKH C H300paKEHUEM MIIEKOIHUTAIOIINX, OCTEO-
Joru4eckre mnocobus (CkeiaeTsl roinydst U Kpoiuka), «['onoBbl nTul» (oTorpaduu, puCyHKH,
Kpacnas kaura Amypckoil o6iacTu, dydena NTUL, PUCYHKH C M300paKEHUEM IITHILI, TaOIUIIbI
«Jlanel nTuny, «["onoBsl nTuiy potorpaduu, pucynku, Kpacnas kaura AMypckoii obiactu.

BoinosineHue padoTsi:
1. O3HaKOMBTECH C KM3HEHHBIMU (POPMaMU MIIEKOITMTAOLINX COTJIACHO KJIACCH(PHUKAIIMU
A.H. ®opmo3osa:
KusHeHHble GOpMBbI MIIEKOIMTAIOLIUX
1) nom3emHble (T€OOMOHTHI U TEOKCECHBI)
2) HaseMHbIe (Oerarolue, MPbIratoIue, XOISIIUe)
3) BoJHBIC (TOTYBOIHBIC)
4) npeBecHbIC
5) BO3AYyIIHBIE.
VYKaxuTe KpUTEpUH, JIe)KaI1ii B OCHOBE JJAHHOM Kilaccudukanuu.
2. CpaBaute MOpdO - FKOJOTUYECKHE aanTallid MIECKOMUTAIOIINX, PE3yIbTaThl padOThI
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oTpas3uTe B TabiHIe:
3. CpaBHUTEIbHAS XapaKTEPUCTHKA KH3HEHHBIX ()OPM MIICKOITUTAIOIINX.

[Ipusznaku Opranusmsbl
1 2 3 4 3) 6

1.®@opma tena.
2. BonocsiHoi#t MOKpOB.
3.0cO0EHHOCTH CTPOEHUS KOHEYHOCTEH BEIU-
YMHA, QYHKIHUA).
4. ®opma u GyHKIIUH XBOCTA.
5. BennunHa yIHbpIX pakoBHH.
6. Haubonee pa3Butbie opranbl 4yBCTB.
Kusnennas opma
4. JlemoHcTpanus clailZJoB MyJIbTUMEIUHHON MPE3eHTAUH C Pa3IMYHBIMU KU3HEHHBIMU
(dbopMaMu MIIEKOIIUTAIOLIMX (IO TPYyIIIaMm).
5. Ykaxkute >XU3HEHHbIE (OPMbI MIECKONMUTAIOMIMX, MpUBENeHHBIX B KpacHol kHHre
Amypckoii o01actu
Pabora c sxcro3unuei Myses (B rpymnmnax).
6. Ha3zoBuTe 5K010rMuecKue IpyIiibl NTUL, BBIAEIAEMbIE UCXO U3 IPEANIOYUTAEMBIX TH-
OB JaHIIIAPTOB U OCOOCHHOCTE MepeABIKEHUS (JPEBECHO-KYCTAPHUKOBBIE MTHIIbI, HA3EMHO-
JPEBECHBIE NTHIIbI, HA3€MHBIE IITUIIBI, OKOJIOBOIHBIC MITUIIBI, BOJHBIC ITUIIBI, ITHIIBI, OXOTSIIIAECS
HA JIETY), X OTJINYUTEIbHbIC TPU3HAKY.
7. PaccMoTpuTe yydena nTHII, UMEroIuXcs B 300iorudeckoM mysee BITIY, poTorpadun
ntul] u3 KpacHoil kauru AMypckoil o0acTu U pacupeieldTe UX MO HKOJIOTUYECKUM TPYIIIaM.
PesynbTarsl paboThl OTpasuTe B TaOIHULIE.

DKOJIOTUYECKUE TPYNIIBI ITUIT
JIPEBECHO-KY- Ha3eMHO- Ha3¢MHBIE | OKOJIOBOJHBIC | BOJHBIC OXOTSALIUECS
CTaPHUKOBBIE JPEBECHBIE Ha JIETY

8. OObsAcHNTE MPUYMHBI BO3HUKHOBEHUS BBISBICHHBIX afantanuid. CrenaiTe puUCyHKH
CTPOCHUS KOHEUYHOCTEH U KITFOBA NITHII PA3HBIX YKOJIOTUYECKUX TPYIIIL.

O6o06m1aromas Oecena, BOMPOCHL:

- Moryr 1 B COCTaB 9KOJOTHYECKOW TPYIIIBI ITUI] BXOAUTH MPEJCTABUTEIN MHOTHUX OT-
PSIOB U CEMEHCTB, a BUIBI Psijia OTPSAIOB U CEMEMCTB pacipeesIThCsl 0 HECKOJIbKUM SKOJIOTH-
yeckuM rpymmam? [TpuBenure npumep.

- [louemy pazHOOOpa3me BHENIHETO 00JIMKA, Pa3MepoB U MOPPOPU3UOTOTUYECKUX OCO-
OCHHOCTEH Cpeu NTHIl BRIPAXKEHO 3HAYUTEILHO MEHbIIIE Y MTHII 10 CPABHEHHIO C MIIEKOITUTAIO-
MU ?

- OOBsICHUTE, KaK COOTHOCSITCS] TIOHATHUS KU3HEHHAs (popMay U «IKOJIOTHUYECKast
TpyIIa 1Mo OTHOIICHHIO K YKHBOTHBIM.

4. Cnenaiite BRIBOJIBI 11O padoTe.

3ananue 1J151 ayIUTOPHON padoThI:

1. BemmonnuTe 3aanus o nanHo# TemMe B COO

Jluteparypa (yka3aHa B CIIUCKE JINTEPATYPHBIX HCTOYHUKOB)

Tema 5. AnanTuBHbIe 0M0J10THYECKHE PUTMBI
3AHATUE Ne 8
Tema: buopuT™msl OpraHu3mMoB
Heas: U3yuuTs poib 1 BUABI OMOTOTHUECKUX PUTMOB B KH3HEIEATEIILHOCTH OPraHU3MOB.
Oo0opynoBanue: TMIAKTUYECKUE MATEPHUAIIBI.
O6cyxnaeMble BOIPOCHI:
1. IloHsATHE O BHYTPEHHMX, BHELITHUX PUTMax, OMOJIOIMYECKHX Yacax.



2. CyTOUYHBIE PUTMBI.

3. llupkaaHbie pUTMBI.
4. JIyHHBIE PUTMBI.

5. Ce30HHBIE PUTMBI.

6. LlupkaHHBIE PUTMBI.
7. MHOTOJIETHUE PUTMBI.

8. buonoruueckue puTMbI 4ETIOBEKA.

20

Knaccmbnxauna 6HOpI/ITMOB IO JJIUTCIJIbHOCTU NMEPUOAOB

HaumenoBanue putMoB

Ilepuon

[Ipumeps! pyHKIMIA OpraHu3Ma

BricokouactoTHbIE Mesmee 0,5 yaca I'motarensHble ABUKEHUS — 4 CEK
Buotoku mprmi — 0,03 cex u ap.
VYbTpaguaHHbIe ‘ 0,5-20 yacos [ToBTOpEHMe cTaanii OBICTPBIX JABHKE-
Hu# rma3 — 90 MuH.
HupkagHbie ‘ 20-28 gyacos Putm “coH-00apcTBOBaHKE” KOJIcOAHHE
TEeMIIEpaTyphl TeJA.
Wudpannanaeie ‘ 26 yacoB — 6 CyTOK HenenbHblil puTM BBIAEIEHUS ¢ MOUYOM

HEKOTOPBIX TOPMOHOB.

HuskouacToTHBIE: IUpPKaceNTaH- 7+ 3 cyTok
HBIC 14 + 3 cyTok
IupkaaucenraHHble 21 + 3 cyTok
LMpKaBUr HHTaHHbIE 30 + 5 cyTok MeHcTpyallbHBIN UK
[{upkaTpurHHTaHHBIE OT MecsIa 10 roaa
Makpopurmbt Oxkomno roga Poxxnenns notomcTBa
[upraHyabHbIH cBpire 10 et Benblikuy snugemun
MerapuTtmsl

e AjanTuBHBIE pUTMBI (UM COOCTBEHHO OMOPUTMBI), T.€. KOJIeOaHus ¢ IepuoiaMu, OJIN3KUMU
K reopu3nyecKkuM nukiaM. VX posib cOCTOUT B 0OecrieueHu , MPUCIIOCOOIEHUS! KU3HEHHBIX
IIPOSIBJIEHUH U NMOBEACHUYECKUX PEAKLIUK OpraHu3Ma K MepruoINYECKUM U3MEHEHUSIM YCIOBUM
BHEIIHeW cpenpl. [IpuMepoM SBISIIOTCS PUTMBI (PU3NOJIIOTMYECKUX (YHKIUH, HMEIOLINX
YCTOHYMBYIO OKOJIOCYTOUYHYIO IEPUOAUYHOCTD.

e Pabouue pUTMBI, KOTOPHIE OTPAXKAIOT TEKYIIYIO JESITEIBHOCTh (DU3HOJOTUUECKHX CHUCTEM

opranusma. [Ipumep: NepruOAMYHOCTh COKPAIICHUN CEPALA, IbIXaTEIbHbIX BUXKEHUM, UM-
myabcaus HelpoHoB. OU3NOTOTHYECKUE PUTMBI TPYAHO CBA3AThH C KOJIeOaTeIbHBIMH TIPOIIEC-

caMHU cpeJibl 0OOUTaHus1, OHU CKOPEE CYTh ONTUMAIbHON BpEMEHHOM opraHu3anuu (pusnoaoru-
YecKuX (yHKIMN opraHu3ma.

3aganue: Beruncianre puTMel yenoBeka ((pU3HUeCKHid, SMOIMOHAIBHBIH, HHTEIUICKTYaIbHBIN).
VY kaxaoro yenoBeka HabIIOJAIOTCS TPU pUTMA — PU3NYECKUl (¢ mepuoaoM 23 CyTOK), SMO-

[IUOHANIBHBIN (C TIepruoIoM 28 CYTOK), HHTEIUIEKTYallbHBIN (¢ meproaoM 33 CyTOK), HadaJabHbIC
(ha3pl KOTOPBIX COBIAIAIOT C MOMEHTOM pOXxAeHUs. JIt000# U3 MepUO0B KaXKIOTO U3 ITHX TPEX

LIMKJIOB MOXHO pa3AeiuTh Ha IBE€ PABHBIE YACTH!
e [lonoxurenpHbli nonynepruoa (Ha rpagukax o6o3HaueH A),

e  OTpHuLaTENbHBIN
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1. TloyeMy XpOHOTHTHEHUCTHI HE PEKOMEHIYIOT B3POCIBIM U OCOOCHHO JIETSM MPOBOAHUTH OT-
MyCK 3UMOM B TPOIIMYECKUX CTpaHaX?

2. Tloyemy criopTcMeHaM PEKOMEHIYETCS IPUIIETATh HA COPEBHOBAHUS, TPOXOISIINE HA IPYTOM

KOHTHHEHTE, He MeHee, YyeM 3a 2-3 Henenu?

Kakue ¢pyHKIIMOHATBHBIC U3MEHEHHSI B OpTaHU3ME YEJIOBEKA MPOUCXOIST IMPU JECHHXPOHO3E?

[Touemy noctosiHHas paboTa B HOYHYIO CMEHY MEHEee BpeJlHa, UeM Nepuoanieckas?

Uro Takoe druekc- Taiim? MoXeT Jii mIKoJia paboTaTh B TAKOM pexuMe?

Kakue npodunakruueckue Mepbl IOMOTal0T KOCMOHAaBTaM M30exkaTh JECUHXPOHO3a?

Jlokakute mpaBUIILHOCTH BBICKa3bIBaHUs: “ CaMble TOYHBIE YaChl — KETYI0K .

CornacHo MEMIIMHCKUM UCCIIEJOBAaHUSIM, TMJIOTHI CAMOJIETOB JTAIbHUX peicoB Yaile 00JIetoT

SI3BEHHOM 0O0JIE3HBIO, YEM UX KOJUIETH, JICTAIOIINE Ha MECTHBIX JUHHIX. YeM BBI 3TO 00BsicC-

nute? [Ipeayioxxure criocodb! NpohUITaAKTHUKY SI3BEHHOMN 00JIe3HH ISl TUIIOTOB.

9. IIpuBenute mpuMepbl CE30HHBIX OMOPUTMOB Y YETIOBEKA.

10. [Jokaxkute, 4TO CYIIECTBYET 3aBUCUMOCTh COCTOSIHHSI OpPraHU3Ma 4eJI0BeKa OT pUTMa COJTHEY-
HOW aKTUBHOCTH.

11. B yem nposiBisieTcs “‘CHHAPOM TMOHEICIbHUKA ?

N kAW

Tema 6. buornyeckne B3auMOOTHOIIEHHSI OPraHU3MOB
3AHATHUE Ne 9

Tema: bruotnyeckue B3auMOOTHOIIIEHUS! OPTaHU3MOB

Hesn: Boisicauts MHOT00Opa3ne OMOTHYECKMX B3aUMOOTHOIICHUH OPraHU3MOB U MX 9KOJIOTHYe-

CKYIO POJIb.

®opma npoBeieHUs 3aHATUSI: padOTa B MAJIBIX TPyIIax

Xo/ BbINOJTHEHUS] PadOTHhI.
[TpoGiiemusIit Borpoc: [ToueMy cymiecTByIOT pa3HOOOpa3HbIe Kitaccu(UKauu OMOTHISCKUX

OTHOIIEHUH? MOKHO T OJMH U TOT e MpUMep OMOTUYECKUX OTHOIICHHH OTHECTH K Pa3HBIM
BUIaM OMOTHYECKHUX OTHOIIEHUH?

. BBomgunas Oecena:

Kakune B3auMOOTHOIIIEHUST HA3BIBAKOTCSI OMOTHUECKUMU?

2. BepHo 5u nonoxeHue, YTo )KUBOM OpraHU3M He TOJIBKO HUCHIBITHIBAET ONpe/IeTIeHHbIE BO3CH-
CTBUS Ha ce0s1 CO CTOPOHBI CBOMX COOOMTATENEH 110 OMOIIEHO3Y, HO M CaM BIIUSET Ha HUX?

3. Kakue OuoTrnueckrue B3aMMOOTHOIIEHUS TMpeacTaBieHbl B kiaccudukamuu B. H. bexnemu-
1IeBa.

4. Kakue 6MOTHYECKHE B3aMMOOTHOIIICHUS BbIIeseT B cBoei knaccudukanuu M. H. [Tonoma-
pesa?

5. BepHo 1H, 4TO MeXaHU3MbI U MO3UTUBHBIX, U HETATUBHBIX CBSI3€H MEXIY YKUBBIMH CYIIe-
CTBAaMH MOTYT OBITh OYEHb TOHKHMH W BHEIITHE HEOUCBUTHBIMU?

6. BepHo nm, uTo OT pazHO0Opa3usi OMOTHYECKUX B3aWMOOTHOIICHUH 3aBUCUT YCTOMYMBOCTh
OuoneHosa?
. Hemoncmpayus sudeoghpazmennmog 0 OGUOTUUECKUX B3aUMOOTHOILIEHHUSIX OPraHU3MOB.

3amnonHenne TaOIHUIIbL.

=

Ne | Bun 1 Bun 2 Xapaxrep B3a- | Tum otHo- | KommenTtapuii | @opma cBs-
AMOJCHUCTBUA | IMIEHUH 3en
(++, +0, +-, --)
Bunl | Bun 2
1 | benka o6bIk- | JlemuHa + + MyTya- Cobupas Tpoduye-
HOBEHHast pa3HOJIUCT- JIU3M opexu, Oenka | ckas
Hast CrocoOCcTByeT
BO300HOBIIE-
HUIO paCTCHU I

.  Ananuz cumyayui. 3anomHenne Tadiuipl (padboTa B Tpymmnax):
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Ne zagaun Bunaer Tun ouornye- dopma GuoTHye-
Bun 1 Bum 2 CKUX OTHOIIE- CKHUX CBs3eH
HUH

Ipumepovl Hekomopwix cumyayuti (padoTa B MaJIbIX TPYIINax):
1. Kpoxomunsl B peke Hut mo3BosisitoT nTrukaM Tpaxumirycam ycepIHO YHCTUTD 3yObl, 0CBOOOXK-
Jlasi X OT 3aCTPsBILEH IMUIIM, Iapa3uTOB, B TOM 4YuCie NUABOK. [Ipy 3TOM IMPOKO pacKpsl-
BalOT POT, CTApasiCh HE CIIYTHYTb IITULLY.
B3auMooTHOIIEHN paKka-OTIIEIbHUKA U aKTUHUU
I'pu6 1 BOgOpoOCib B JIMIIAWHUKE.
MypaBbu-11CTOpE3Bl U IEPEBO, C KOTOPOTO OHU OEPYT JIUCTHS.
B Tene ruzpsl )KuBET 0HOKJIETOYHASI BOJOPOCIIb, CHA0XKaro1as ee KuciaopoaoM. Bonopocib
MOJIy4aeT YIJIEKUCIbINA ra3, 3alllMIleHa OT )KUBOTHBIX-TI0€1aTeNeH.
6. Cpenu ry0aHOBBIX €CTh PHIOBI-UUCTHIIBIINKH, OCBOOOXKIAIOIINE KPYITHBIX PBIO OT HAPY>KHBIX
napasuToB B xkabpax, BO pTy, Ha KOXKe.
7. XwumHas nH}py30pus Oypcapus noegaet HHPy30puii-Tydernex.
8. Ha cpenHeasnarckux nmacTOMIIax OBIbl MOYTH HE €T OJHOJETHHE COJISHKH U TOJIbIHU B
Hayaje BereTauui (10 o0pa3oBaHus CEMsIH), TaK KaK B 3TO BpEMsI I'0Jla paCTEHUsI COJIEPKaT MHOTO
ATOBUTBIX alIKaJIOUJIOB; MOCIIE IJIOJJOHOIICHUS 3TH K€ BUJIbI CTAHOBSITCS ChEAOOHBIMHU.
IV. AHanu3 CTUXOTBOPEHUI HA MTPEIMET BBISIBIICHNUS OMOTUYECKUX B3aUMOOTHOLIEHHUH.
O KaKkoM BuIe OMOTHYECKUX B3aUMOOTHOIICHHI HIET pedb? (MpumMep)
N mex pacteHuid HapCcTByeT BOMHA.
JlepeBbs, TpaBbl — BBEPX PACTYT 33JI0PHO,
3a cBeT U BO3AYyX OOpIOTCS YIOPHO,
A KOpHHU U, B 3eMJI€ HECS CBOU TPYII,
3a 1oyYBy U 3a BIAXKHOCTb CIIOP BEIYT.
Opasm JlapBuH
3ananue AJ1s1 ayAUTOPHOMH PadoThI:
Brimonnute 3ananud no nanHou teme B COO
2. BriOepuTre KOHKPETHBI OMOIIEHO3, YKaXKHUTE BHJIBI OOMTAIONINX B HEM OPTaHU3MOB, COCTaBbTE
pas3InYHbIe BAPHAHTHI OMOTHUYECKUX B3aUMOOTHOIIEHUH MEX 1y OpraHu3MaMy OMOIIeHO3a.
3. ToaroroButk TeopeTnyeckuii Matepuan Kk Teme «[louBa kak cpena *KU3HN TOYBEHHBIX Opra-
HU3MOB»
4. TToAroTOBUTH JOKJIAABI C MYJbTUMEIUUHON npe3eHTarueit «buorpadus u tpyast M.C. ['uns-
pOBay, «IKOJOTUYECKUE IPYIIIILI TIOYBEHHBIX OPTaHU3MOBY.
Jluteparypa (yka3aHa B CIIUCKE JINTEPATYPHBIX HCTOYHUKOB)

oW

=

Tema 8. HazeMHo-BO3AyIIHAS cpea KM3HU U aaANITAIINU K Heil OpraHn3mMoB
3AHATHE Ne 10
Tema: BonHast 1 HA3eMHO-BO3yIIIHAs CPEbI )KU3HU
Heab: [To3HAKOMUTECS C YCIOBUSIMU OOUTaHUSI OPTraHU3MOB B BOJHOW M HAa3€MHO-BO3IYITHOU
cpene, pazHooOpa3reM OpraHu3MOB, aJanTalueld OpraHu3MOB K JaHHBIM CpeaM KU3HH.
O0opynoBanue: BUICOPIIEMEIL.
Xoa BBINOJTHEHHUs PadoThI:
1. Paznuune ycnoBHil ;kM3HU B BOJHOM U Ha3€MHO-BO3/YIIIHOM Cpeiax.
2. Nzyunre conepkanue BuacoduabMa. BeimoanuTe 3a1anus (B rpymmax).
| rpymnmna: ykaxute Ha3BaHUE SKOCUCTEMBI.
2 rpyrmima: COCTaBbTE CIIMCOK OPTaHU3MOB CPEbI KU3HHU.
3 rpyImna: yKakurte aJanTUBHbIC TPU3HAKK OPTaHU3MOB K IaHHOU Cpejie.
4 rpymmna: nepeyrcinTe TUIbl OMOTHYECKUX OTHOIICHUN OPraHU3MOB C yKa3aHUEM ca-
MHUX OpraHU3MOB.
5 rpynna: yKaxuTe dKOJOTHYECKHEe MPYIIbl OpraHU3MOB M OPraHU3Mbl, 00pa3yroIiue 3T
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TPYIIIBL
3. O6cyxaenue pe3yapTaToB paboTel. @opMyIHMpOBaHUE BBIBOJA O TOM, IOYEMY JaHHbIE Opra-
HU3MBI HE MOT'YT KHUTh B IPYTUX Cpeax.

4. 3yyeHre MUKpOIpENapaToB OPraHu3MOB BOJHOM U HA3eMHO-BO3AYIIHOMN Cpel

3ananue 1J151 AyAUTOPHON padoThI:
1. BrmoanwuTe 3agaHus Mo ganHoi teme B COO
2. TloaroroBbTe TeOpeTHUYECKU MaTepuan K Teme «IlouBa Kak cpena )KU3HU OPraHU3MOBY.
JInteparypa (ykazaHa B CHUCKE JINTEPATYPHbBIX HCTOUHUKOB)

Tema 9. [louBa kak cpena :xku3Hu. JKuBbie OPraHU3Mbl KaK Cpela »KU3HU
SAHATHUE Ne 11

Tema: [TouBa Kak cpena )KU3HMU.
Heab: [TozHakoMUTHCS ¢ pasHOOOpa3WeM OPraHU3MOB, OOUTAIONINX B PA3TUYHBIX COCTABHBIX Ya-
CTSIX TIOYBBI.
O0opynoBanme: o0pasibl MOYBBI, OyMaxkHbie PUIBTPHI, Yamiku [leTpu, mpeaMeTHbie U MOKPOB-
HBIE€ CTEKJa, MUIETKHU, MUHILIEThI, IPENapoBalbHbIE UIJIbl, OMHOKYIISIpHAs JIylla, MUKPOCKOII, 3K-
JIEKTOpHasl YCTaHOBKA, CTAKaHYMKHU C BOJOM M3-TI0J1 SKJIEKTOPOB C KUBBIMU MUKPOAPTONOJAMH,
CTEKJISIHHbIE BOPOHKH.
Xoa BbINOJIHEHHUs PadOThI:

Ilousa kax cpeda obumanus 6odopocieu, MuKpoopeanuzmos (padoTa B MaJbIX IpyIIax)

1. ITpuroToBUTH MUKpOIIPENApaT METOIOM «Pa3/IaBICHHAs! KaIUIs», UCIOJIb3Ys B KAUeCTBE
MaTepuraia 3eJIEHOBaThble Pa3pacTaHusl C IOBEPXHOCTH BJIAXKHOW MTOUBBI.

2. [IpuroToBUTH MUKpOMpENapar, UCIOIb3YsI METO «CTEKJI 0OpacTaHUsl.

3. IlpuroroBUTH MUKpONIpENIapaT U3 MOYBEHHOM BBITSHKKU MM MUHEpaJIbHOH cpenbl (ben-
HeTa B Moaudukanmu ['omnepbaxa).

4. PaccMOTpeTh npenaparthbl CHavaja Ipyu MajioM, a IOTOM IpH OO0JIBIIIOM YBETUYEHUN MUK-
pockora. Yka3aTh U 3apUCOBaTh B TETPAIU, KAKUE OPraHU3MbI OOHApY>KEHBI B IIpemnapaTax, orpe-
JIEJIUTh, K KAKOW TPYIIINE MOYBEHHBIX OPraHU3MOB OHU OTHOCSTCSL.

5. IIpUroToBUTH BBITSIKKY U3 CYXOW MOYBHI U CPABHUTH COCTAB €€ HACENEHUS C MPEIbIay-
IMUMH 00BEKTAMH MCCIEI0OBAHUS.

6. 3anummMTe B TETPAIU MPEACTABUTENEH MOUYBEHHBIX BOJOPOCIIEH:
cuHe3eneHble (manobakTepun) — npeacraBurenu pogo Gleocapsa, Nostoc, Phormidium; 3erne-
ueie — Chlorella, Chlorhormidium, Chlamydomonas; »enro-3enensie — Pleurochloris; quatomo-
Bele — Navicula, Pinnularia, Nitzschia, Hantzschia, Eunotia.

7. PaccMoTpeTh cHavama 1moj OMHOKYJISPHOM JIYIOM, a 3aTeM MO MUKPOCKOTIOM TUICHKY
oOpacTaHus Ha IPEIMETHOM CTEKJIe, HAXOSAIIEMCs B TIOYBEHHOM pa3pese. 3aperucTpupoBarh pe-
3y/bTaThl HAOTIOJCHH, OTIFICAaB MIOYBEHHBIN «T1€H3aK» U3 MUKPOOPTaHU3MOB M COCTaB 3TOTO CO-
oOuiecTna.

8. CocraBbTe BOIPOCH K TeMe, 00CcyAnTe UX B rpynmnax. [IpuMepHbie BOIIPOCHL:

- [IoueMy B moYBE€ BO3MOKHO CYIIECTBOBAHUE MEJIKMX BOAHBIX OPraHU3MOB — BOJOPOCIEM?

- K kako#f sxoyorndyeckoil Tpyrine MOYBEHHBIX OPraHU3MOB OTHOCSTCS BOJOPOCIH, OaKTepuw,
rpuobI?

- KakoBbI BO3MOKHBIE alanTallid BOJOPOCIIEN K BBICBIXaHHUIO MTOYBBI?

- Kakue meToas! HCIIOIB3YIOTCS /11 U3y4EHUsl TOUBEHHBIX BOAOPOCIEH?

Tlousa kak cpeda sHcu3Hu nou8eHHbIX 6eCcno360HOYHbIX (Pab0OTa B MAJIBIX TPYIIIaX )

9. CaenaTh MUKpOTpEnapar, B3sB MUIMETKON KATUTIO )KHUIKON (PpaKiny 13 BIaXKHON MOYBBI
WM U3 Pa3BECHHOI0 CEHHOTo 0TBapa. PaccmMoTpeTs npenapart cHavana npu MajioM, a IOTOM NpU
OOJIBIIIOM YBEIMYEHUH MHUKPOCKOMA. YKa3aTh, KaKWe OpPraHU3MbI OOHApPYKEHBI B IMpernapare,
ONPEEIUTh, K KAKON IpyMIe NOYBEHHBIX OPrAHU3MOB OHU OTHOCSTCA.

10. OTdunpTpoBaTh CONEPHKUMOE CTAKAHYUKOB U3-TIOJ SKJIEKTOPOB, IOMECTUTH BJIAXKHbIC
GbuneTpel B yamku [letpu, paccMOTpeTh 1Mo OMHOKYJIIPHOM JTYIIOW CKOTUICHHS JKUBBIX KIICIIEH,
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MHOTOHOKEK M KOJJIEMOOJ M ONpeNenTh, K KaKOW IpyIIe NOYBEHHBIX OPTaHU3MOB OHHM OTHO-
CATCSL.

11. PaccMOTpeTh KOJUIEKIIMIO HACEKOMBIX M JTMUMHOK HACEKOMBIX, OOMTAIONINX B IMOYBE
(JIMYMHKa MaiCKOro JKyKa, Me/IBEJIKa, )KyKH), BIQXHBII Ipernapar J0XK/1€BOro 4epBsl.

12. 3apucoBaTh MOYBEHHBIC BU/IbI B TETPA/IH.

13. CocraBbTe BOIIPOCH! K TEME, 00CyANUTE UX B rpynnax. [IpuMepHbie BOIIPOCH:
a) Kakue poapl npocreiimux o0uTarot B mouBe? OTINYAIOTCA JIM OHU Pa3MepaMu OT BOJTHBIX
dopm? Kak oHM nepexuBaroT HeOJaronpusTHbIE YCIOBUS CPebl?
0) KakoBbl criocoObl iepeIBUKEHN S IOYBEHHBIX 0€CIIO3BOHOYHBIX B I10YBE?
B) Kakue criocoObl muTaHus XxapakTepHbl JJ1s IOYBEHHBIX oOUTaTeNei?

14. Onpenenure mOYBEHHBIX OOUTATENEH Ha CIai1aX M/M ITPE3CHTANH, YKQKUTE UX aJiar-
TUBHbBIE IIPU3HAKU.

3ananue AJs1 ayIUTOPHOMH PadoThI:

1. Bemmoanute 3aganus 0o ganHoi teme 8 COO

3AHSTUE Ne 12
Tema: Dkojoruueckue rpymnmnbl pacTeHUH 0 OTHOLIEHUIO K MOYBE.
Hean: M3yunTs pazHbie 3KOJI0IMYECKHE IPYIIIBI PACTEHHH 110 OTHOILIEHUIO K IT0YBE.
Oo0opynoBanme: repOapuii pacTeHHl, pabodast TeTpab.
BoinoJsinenue pa6oThi:

1. OnuiuTe 3K0JI0rNYECKUE IPYIIbI PACTEHUH 110 OTHOIIEHUIO K MEXaHUYECKOMY COCTaBY
HOYBBL: JTUTOPUTHI, XaCMOPUTHI, ICAMMODUTHI, NETUTOPUTHI. YKaKUTE aJalTUBHbIE NPU3HAKU
pacTEeHN 3TUX TPYIIIL.

2. OxapakTepusyiTe 5K0JIOTHYECKUE I'PYMIbl PACTEHUN MO COAEPIKAHUIO 30JIbHBIX 3Jle-
MEHTOB B I1I0YBE: IBTPOPHEIE, OMTUTOTPOPHEIE, ME30TPO(DHEIE.

3. Onummure 7KOJIOTHYECKUE TPYIIIBI PACTEHUM 110 OTHOLLIEHUIO K COJIEBOMY
PEeXUMY TIOYB: TATOPUTHI, TITUKOPUTHL. YKAXKHUTE aAaNTUBHbIE MPU3HAKK PACTEHUH 3TUX IPYIII.

4. OxapakTepu3ylTe 3KOJOTMYECKHE TIPYMIBbl PACTEHUI MO PEAKIUU HA KHUCIOTHOCTH
MOYBBI: all10pUIbHbIE, HEUTPODUIbHBIE, 0a3UPUIIbHBIE.

5. OxapakTepu3yiTe SKOJIOTHYECKHE TPYIIBI PACTEHUH MO MPEANOYTEHHIO 110YB, Oora-
TBHIX WM O€HBIX 3JIEMEHTaMH MUHEPAIbHOIO MUTAHUS: HUTPO(DUIIBL, HUTPO(OObI, KalnblePHIIbI,
KanbIedoOBbI.

6. Mcrionb3ys repOapHbIil MaTepuai, OTHECUTE PAaCTEHUsSI KO BCEM NEPEUHCICHHBIM BhIIIE
rpymnmam, pe3yabTaTbl paboThl OTPA3UTE B TETPAIH.

DKOJIOTHYeCKUH DKoJIOTHYecKHe [Tpucnocodurensusie | [IpencraBurenu sxo-
dbaxTop TPYIIIBI pacTeHHUH peaKIyy, BBI3BAaHHBIEC | JJOTHUECKOW TPYIIIBI
HKOJIOTUYECKUM (paK-
TOPOM

7. Cnenaiite BBIBOJ IO paboTe.
3ananue 1J151 ayAUTOPHON padoThI:
1. BemmonuuTe 3aanus 1o nanHoi Teme B COO
2. TlomroroBuTs Mpe3eHTaNuMIO 0 HayYHOU nesitensHocTH M. C. T'mimsipoBa
JIuteparypa (ykazaHa B CIUCKE JIUTEPATYPHBIX UCTOUHUKOB)

3AHSATHUE Ne 13
Tema: [TouBa kak cpena )KU3HMU.
Hean: O000muUTE 3HaHUS 00 YCIOBHUIX 0OMTAaHHS, MHOTOO0pa3nH, aAanTalusIX U OMOJIOTrHYECKON
pOJIN TIOYBEHHBIX OPTaHU3MOB, HAYKaxX M YYEHBIX, 3aHUMAIOIINXCS H3yYEHHEM TT0YB.
DopMa NpoBeIeHUs 3aAHATHA: DKOJIOTUYECKUN TYPHUDP
OGopynoBaHue: TUIAKTUYECKHIE NIeYaTHBIE MaTepHAaIIbl, MyJIbTUMEINIHAS TIPE3CHTALIHS.
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Xo/ 3aHATHUS:

|. Bctynutenbras 6ecena.

I1. BeimonHeHue 3a1aHnii SKOJIOTUYECKOT0 TYPHUPA.
3aganue 1. OTBeThTE HA BOMPOCHI.

Komannam npeasiaraeTcsi OTBETUTH Ha BOIIPOCHI YEThIpeX TypoB: «McTopuueckuitn», « IKosoruye-
ckuity, «buonorudeckuity, «lIpakTuueckuity).
3ananue 2 «[IpokoMMeHTHPYITE BHICKA3HIBAHUE»

- «3emis kopmununa. Her 6osee npuBbIYHOTO J71s UeIoBeKa U 0oJiee YHUKAIIBHOTO SIBJIE-
Hus B ipupoze. [lousa — cBs3yroliee 3B€HO MEKy )KUBOW U HEKMBOM Marepueil. B mpotuBobdop-
CTBE CTUXUI BO3HUK U C(HOPMHUPOBAJICS 3TOT TOHUANIIIHIA, JIETKO paHUMBIH II0JOPOIHBIN MTOKPOB
MJIaHEThl. Y UCTOKOB Iuiogopoaus — uenosek. (M. U. Kanunun).

- [TouBa — Ham1 caMblil IparoneHHbIN KanuTal. JKu3Hb 1 01aronoiayyne BCero KOMILIIEKca
HA3eMHBIX OMOIICHO30B, €CTECTBEHHBIX U HCKYCCTBEHHBIX, 3aBIUCHT B KOHEYHOM HTOTE OT TOHKOTO
ciosi, o0pasyromiero camslii Bepxuuii mokpos 3emiu. (K. Jlopecr).
3aganue 3. Haiinnre cooTBeTcTBHE

OpraHI/IBM DKOJIOTHYECKHE T'pYIIIIbI

MUKpOOHOTa Me30010Ta MakpoOuoTa MerabnoTa

3ananue 4. lntepecHsie (hakThl O MOYBE U €€ OOUTATENAX.
I11. TTonBegeHNE UTOTOB IKOJIOTHYECKOTO TypHHUPA.
IV. O6o0maromas Oecena.
3ananue AJ1s1 ayAUTOPHOMH PadoThI:
1. Brmoanute 3aganus oo ganHou teme 8 COO
Jluteparypa (yka3aHa B CIIUCKE JINTEPATYPHBIX HCTOYHUKOB)

Tema 10. ITonmyassuuu, cucTeMHbIE CBOWCTBA, TUNBI MOMYJISIIIUI, CTPYKTYpa
3AHATHE Ne 14
Tema: [lonynsiuu, cUCTEMHBIE CBOMCTBA, TUITBI ONYJIALIUN, CTPYKTYpa
Heab: BeIsICHUTE THUITBI, 0COOEHHOCTU CTPYKTYPHI, QYHKIIMOHHUPOBAHUS MOMYISIUH.
O0cy:xnaemble BONIPOCHI:
1. [Tommymsiust kak (hopma CyIecTBOBaHUS BHIa U OMOCUCTEMA.
2. Tunsel nonynsuuid. ['pynmnoBbie cBONCTBA NOMYIISILIUH.
3. [I10THOCTh U YUCIEHHOCTh KaK CTATUYECKUE XapPAKTEPUCTUKU MOMYJISALNH.
4. TTonoBoil ¥ BO3pacTHON COCTaB MOMYJISAINH.
5. TepputopuasibHas CTpyKTypa nonyssinuu. [ Ipeumyiecrsa u HEIOCTATKU OCEIIOTO U KOYEBOTO
o0paza KU3HH.
6. @OpMBI TPYMIIOBOTO OOBEAUHEHUSI OPTAHI3MOB B MOMYJISIIUH.
7. bUOTHYECKUI MOTEHIMAJ, POKIAEMOCTh U CMEPTHOCTh KaK JUHAMHYECKUE XAPAKTEPUCTUKHU
MOMYJISALIHH.
8. DKCMOHEHIUAIIbHBIA U JIOTUCTUYECKUI TUTIBI POCTA YHUCICHHOCTH MOIMYJISIIHAMN.
9. Ilepuoanueckre U HEMEPUOINIECKUE KOCOAHUS YUCIICHHOCTH TTOMYJISIUH.
10. Camoperynsuus nomyssiuid. @opMbl )KECTKOTO U MATKOTO MOJJEpKaHU TOMeOocTa3a Momy-
JSILAN.
3ananue 1J151 ayAUTOPHON padoThI:
1. BemmonuuTe 3aanus o nanHoi TemMe B COO
Jluteparypa (yka3aHa B CIIUCKE JINTEPATYPHBIX HCTOYHUKOB)

3AHATHUE Ne 15
Tema: Pemenne 3anau no reme «llomymnsnuu, CUCTEMHBIE CBOMCTBA, TUIIBI ITONYJISLIUNA, CTPYK-

Typa»
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Heab: HayuuThcs IpOU3BOAUTH PACUEThI U CTPOUTH TPAPUKU TIPU OTPEICIICHUH TOMYIISIINOH-
HBIX TIOKa3aTenen
BoinosineHue padoThbi:
Bapuantsl 3a7au.
3anaua 1. [locTpoiite rpaduk U3MEHEHHUs 3arOTOBOK MIKYPOK 3aiilia-0essika Ha ceBepe eBpoIeii-
ckoit yactu Poccum nocnenoBatenbHo 3a 27 sieT (00beM 3aroTOBOK MPUBOIUTCS B 6aiax). basisr:
2,1,2,3,3,4,5,15, 30, 80, 100, 60, 55,0, 1, 1, 1, 2, §, 90, 100, 100, 130, 10, 2, 1, 2.CxonbKo jJeT
JUIUTCS OJIMH IUKJI B IMHAMUKE YHCIEHHOCTH 3aiina-oenska?
3agaua 2. Ha reppuropun miomaasto 100 km? exeroiHo npou3Boawiin pyoky jeca. Ha MmomeHT
OpraHu3aIy Ha 3TOW TEPPUTOPHH 3aroBeHNKa Obu1o oTMedeHo S50 joceit. Uepes 5 et uncieH-
HOCTH Jiocel yBennuuaack 10 650 ronos. Eme yepe3 10 jieT KOTUYECTBO JIOCEH YMEHBIIUIOCH /10
90 u cTabUIM3HPOBAIOCH B Mocieayomue roasl Ha ypoBHe 80 —110 rosos. Onpenenure mioT-
HOCTB TIOTOJIOBBSI JIOCEH: a) HA MOMEHT CO3JIaHUs 3alOBEIHUKA; 0) Yepe3 5 JeT Mmociie Co3JaHus
3aroBeHMKA; B) yepe3 15 ner mocne co3ganus 3anoBenHuka. OObsICHUTE, TOYEMY CHayaia yuc-
JIEHHOCTB JIOCEH pe3Ko BO3pocia, a Mo3:XKe yrnajia U CTabuIN3upoBaiach.
3agaua 3. OX0TOBeAbl YCTAHOBWIIM, YTO BECHOM Ha riomaau 20 kM 2 TaeKHOTo Jieca oburasio §
cobozeit, u3 KOTophiX 4 caMku (B3pociibie co00IM HE 00pa3yloT MOCTOSIHHBIX Map). ExxeromaHo
OJIHA caMKa B CPEIHEM MPUHOCUT TpeX AeTeHblmeil. CpenHssi CMepTHOCTh co0oel (B3pOCIbIX U
JeTEeHbIIIeN) Ha KoHel roaa coctasiisieT 10 %. OnpenenuTe YUCIEHHOCTh cO00JIel B KOHIIE I'0J1a;
IUIOTHOCTh BECHOM U B KOHIIE T'0/Ia; MOKa3aTellb CMEPTHOCTH 3a TOJI; MOKa3aTelb POKIAEMOCTH 32
roJI.
3agaua 4. [1o HEKOTOPHIM JaHHBIM, Ha OJJHO PACTEHHE OBLIO OTIOXKEHO 457 AUl TYKOBOM MYyXH.
N3 sTux sui nmosiBUIIOCH Ha cBeT 70 JIMYMHOK, 0 «BTOPOTO BO3PACTA» JOKHUIIO 25 JIMUYUHOK, 10
«TpeThero Bo3pacta» — 11. Bee 11 ycnenmHo oKyKIMIUCh, @ U3 11 KYKOJOK BBIIUIH JIBE MYXH.
BeinosiauTe nenicTBus:

1. CocraBbTe COOTBETCTBYIOIIYIO TAOIHIYy M BHECUTE B HEe MPUBECHHBIC JaHHBIE.

HNtorosas
Yucno oco-
Hauy.unucno . CMepTHOCTh | CMEPTHOCTb K
Cranus pa3Bu- . Oeli, TOKUB- N BrepxuBaemMocTh,
ocobeil Ha Ha JaHHOW | MOMEHTY 3aBep- 0
THS HIUX J10 0 . Y0
cTaguu craguu, % [IEHUS JaHHOU
clen. cTaguu o
craguu, %
SIino
JIngyunka I Bo3-
pacra
JInunnka 11
BO3pacra
JInunnka 111
BO3pacra
Kykonka

2. Paccuuraiite BeMMunHy CMEPTHOCTH (B %) Ha KaXKIOM dTare pa3BUTHUS U OOIIYI0 CMEPTHOCTh
Ha BCEX yYTEHHBIX 3Tanax. KakoBa BellMurMHa CMEPTHOCTH JIYKOBOW MyXH Ha 3Tallax pa3BUTHS
OT SIMIIa 10 B3POCIIOr0 HACEKOMOTO?

3. IlocTpoiite rpaduk — KpUBYIO BBIXKMBAHUS JIYKOBOH MYXH.

4. IIpuBeaute npuMephl IPYTUX KUBBIX OPraHU3MOB, HIMEOIIUX TAKOM K€ TUIT KPUBOW BBIKUBA-
HUSA

3amaya 5. B 01HOM NOMYJISALMK CYCIIMKA KPam4aToro YMCJI0 3BEPbKOB MEepe]l BIAJECHUEM B
CISIUKY cocTaBisuio 124, a mocie npodyxaeaus — 92. Bo Bropoii nomysnsiuu 0110 78 ocobeit
110 BHaZeHUs B CIsTuKy U 51 mocie npoOyxaenus. 3amanus: 1. Onpenenure ypoBeHb CMEPTHO-
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CTH BO BpEMsI CIISTYKU B 00€UX MOMYIALUAX CycauKa. 2. BcrmoMHUTE, Kakie MPUYHHBI MOTYT TO-
BJIUSTh HA CMEPTHOCTB 3BEPbKOB, HAXOIALMXCS B CIITUKE.
3ananue AJs1 ayIUTOPHOM PadoThI:
1. PemnTte sKonornyeckue 3aaauu (110 3aJaHUIO IIPENOo1aBaTes)
2. TlonroroBbTe TeOpeTHUECKUI MaTepual K TeMe «bHOIeHO3bI».
JIuteparypa (yka3aHa B CIIMCKE JIUTEPATYPHBIX HCTOYHUKOB)

Tema 12. buoineHo3bl, NPUHIUNIHAJIbHBbIE YePThl HATOPraHU3MEHHBIX CHCTEM
3AHATHUE Ne 16
Tema: bruoneHO3bl, NPUHIUIHAIBHBIC YEPTHI HAIOPraHU3MEHHBIX CUCTEM
LleJsib: BBISICHUTH OCOOCHHOCTH CTPYKTYPHI M (PYHKIIMOHUPOBAHMSI OMOIIEHO30B KaK HalIOpraHu3-
MEHHBIX CUCTEM
OO6opynoBaHue: MyJIbTUMEINITHAS TTPE3ECHTALIUSA
O0cyxn1aemblie BONPOCHI:
1. [Tonstue o 6uoneHose. buoron u 3KOTON Kak COBOKYITHOCTh 3JIEMEHTOB a0MOTUYECKON CPEJIbl
c000I111eCTBa OPraHU3MOB.
2. BuyoBas ctpykrypa OuoneHo3a. Buabl — moMuHaHThI, 3audukaTopsl, nHAUKATOPHL. Konmge-
CTBEHHBIE MOKA3aTeNH, UCTIOJIb3yeMbIe JJIsl OLICHKH pOJIM BUJa B OuoleHose (oOmiue BUa, 4ya-
CTOTa BCTPEYAEMOCTH, TIOCTOSIHCTBO, CTENICHh JJOMUHHPOBAHUS, BEPHOCTh, BUJOBOE pa3HOOOpa-
3He).
3. Koncopius.
4. IIpocTpaHCcTBeHHAs CTPYKTYpa OMOIIEHO3a: IPYCHOCTh U MO3AaUYHOCTb.
5. [TonsTHE 00 3KONOTHUeCKON HUIIe. DyHIaMEHTaIbHAS U pEaTU30BaHHAS YKOJIOTHIECKas HUIIIA.
@DaKTOpHI, BIUSIOLIUE HA CY>KEHHE U PACHIMPEHUE IKOJOTUYECKON HUIIIN.
6. [lorpanmunsiii 3pdexr. [IpaBuino skoToHa.
7. Pemienue 3anau.
3ananue AJ1s1 ayAUTOPHOMH PadoThI:
1. BemmonuuTe 3aanus o nanHoi Teme B COO
2. PemmTe 3KoNoTMYEecKuUe 3a/1a4M (110 33JaHHUFO ITPETIOIABATEIIS )
3. ToaroroBute koHcHekThl Mo TemMaM «IIpoayKkTHBHOCTH 3KocucTeM», «Ha3emHble 3KOCH-
CTEMBI», «BOJIHBIE YKOCUCTEMBIY.
JIuteparypa (ykazaHa B CHUCKE JIUTEPATYPHBIX HCTOUHUKOB)
3AHSATHUE Ne 17
Tema: Onpenenenue 6oMacchl 1 MPOAYKTUBHOCTH JIPEBOCTOS 1yOOBOIO jieca
Hean: Onpenenuts napaMeTpsl 1y0a MOHIOJIBCKOTO U PACCUUTATh OMOMAcCy U MPOAYKTUBHOCTh
JPeBOCTOsI TyOOBOTO Jieca.
OO0opynoBanme: MepHbIE BUIIKH, MEpHas JieHTa, IHYp 50 M, MeJ1, BECBI C pa3HOBECAMU, CYIINIIb-
HBIN 1IKad, SKIUMETPBI, OIOKCHI.
BoinosineHue padoTsbi:

Pacuem npooykmuenocmu opeeocmosn 0y606020 eca

1. IIpousBecTu u3MepeHue (MM BOCIOIb30BaThCs TOTOBBIMU JIAHHBIMH) THAMETPOB BCEX
JIepeBbEB Ha MPOOHBIX IUIOIAASLX Ha BbIicOTe 1, 3 M (Ha BbICOTE TPYIH), OTMEYas U3MEPEHHBIE
nepeBbst MenoM. [Ipu 3ToM pou3BecTy rpyNMUPOBKY A€PEBLEB MO CTYNEHSM TOJIIMHBI (uepe3 2
CM), pe3yJIbTaThl OTPa3uTh B TabuuIe 1.

2. B34Th mpo0ObI Ha BIaXKHOCTh B TPEXKPATHOM MOBTOPHOCTH Ha MPOOHOH Tutomianke. s
3TOTO B AJIIOMHUHHMEBBIE OIOKCHI ¢ HOMEPAMHU M M3BECTHBIM BECOM 3aJ0XKHTh OTJEIBHO KYCOUKH
JPEBECUHBI BETOK, IPUHECTU B J1a0OpaTOpuIo U B3BeCUTh. [lociie B3BemnBaHUs OIOKCHI OTKPHI-
BAIOT, BEPXHIS KPBIIIKa ITOMEIIAeTCs MO JHO OIOKCa, BCE CTABUTCS B CYIIMJIBHBIN IIKa(d BBICY-
muBaercs npu Temnepatype +105° C 10 HOCTOSHHOTO Beca.

3. Beraucnauts BnaxHocTh puromaccel (B®D) no cnenyromeii hopmye:



28

B®=a-6/6-8x100 %, rae a — Bec ceiporo odpasia ¢ 0rokcom, 6 — Bec cyxoro odpasia ¢
010KCOM, B — Bec ITycToro 0rokca. OnpeaenuTs koaudecTBo cyxoro Bemectsa (K cyx. B-Ba, %) no
dopmyne: 100 % — BD

4. Y cTaHOBUTS ILIOIIA/bL CeYeHHs APeBOCTOs (S) ISl KX I0H CTYNEHH TOMIUHEL: S= mr
N, rae r — paanyc, N —4uCIiIo 1epeBbEB KaXk /101 CTYIIEHU. Y CTAHOBUTDH CPEIHIOO IJIOMIAb CeUe-
Hus 1peBocTos 1o popmysie: S cp= S / N 061, rae N o611 — ob1iiee 4nciio aepeBbeB Ha MPOOHOM
mnomanu. OnpeaenuTs 10 hopmysie S cp= 7mr? cHayana paguyc, a IOTOM CPeIHHH AuaMeTp
JPEBOCTOS.

5. OnpenenuTh 3amac IpeBOCTOsI IO MAaCCOBBIM, OOBEMHBIM Ta0JIUIIaM B 3aBUCUMOCTH OT
JUaMeTpa U BBICOTHI C MOMOIIBI0 Ta0uIbl 2. CHavyana yCTaHOBUTh 00bEM OJHOTO CTBOJIA, a 3a-
TEM, YMHOXasl €0 Ha YHCIIO ACPEBHEB B CTYICHU, HATH 00U 00BEM 1O CTYIEHSIM TOJIIUHBI.
CymMa 06BeMOB 10 BCEM CTYIEHSAM COCTaBHT 3aIac B M° Ha NPOOHOI MIIOmMaaH, KOTOPBIiA Hepe-
cunTaTh Ha ra. PesynbraTsl oTpa3uth B Tabnuue 1.

6. Onpenenuth KoauuecTBO GpuToMaccel apesecunbl (DJI) B T/ra, yuuThIBasi JaHHBIE 110
macce 1 M2 gpeBecuHBI (B KT) B CBEXKECPYOIEHHOM COCTOSHHH Il OCHOBHBIX MOPOJI: 1y0 IeTHHI
— 1020, cocna — 863, 6epe3a — 878. [[s1 3TOro BeIMUMHY, OTPAXKAIOUIYI0 OOIIN 00bEM CTBOJIOB
(v /ra), HEoOX0mMMO yMHOKHUTH Ha 1020. ONpenenuTh KOJTMIECTBO (UTOMACCH IPEBECHHBI B
nepepacuere Ha cyxoe BemiectBo (DJ] cyx B-Bo, 1/ra) o popmyne: ®JIx K cyx B-Ba/ 100

7. BeIaucuTh MpOyKTUBHOCTD JyOOBOTO Jieca (T/Ta B TOM), KOTOpasi paBHa pa3mepy ¢hu-
tomacchl (D]l cyx B-BO), IEJIECHHOMY Ha BO3PACT HACAXKICHUSI.

Pe3ynbratel oTpa3uth B Tabnuie 1.

Tabmuna 1— IIpogykTuBHOCTE AYOOBOTO Jieca

= S ) o OO6muit 06’561:;/[ CTBO- 2 = _ . A

8(3 5 = JIOB, M 3] &£ £ w

o =

2 2 =) HanpoO- | Halra | X SERN 2 F

o A «

=~ o ° % HO# TIT0- £ 3 = g

S I

S 2 38 mazm s - | EZ =

2 | ¢ 23 s |5&t |52
Al & S I O =
- S g o & = & E 28 =
OR=| oal= S o > 5 o = (e S

8. Caenath BBIBOJ O BEJTUYMHE OMOMACCHI U TPOAYKTUBHOCTH 1yOOBOTO Jieca.

9. U3yunTe nanHbie TaOIUIBI 3 ¥ OTBETHTE HA BOTPOCHI:

a) B yem npuumHBI pa3nuuuns nokasarenaeil 6uoMacchl U MPOYKTHBHOCTH YKOCUCTEM KOHTHU-
HeHTOB? 0) B kakux skocrcTeMax HaONIOAAIOTCA MaKCHMaJIbHbICE 1 MUHUMAJIbHBIE BEITMYHHBI
¢dbuTOMAaCCH U YUCTON MEPBUYHON MPOTYKITHH?

Tabmuua 2 — Yucras nepBUYHas NPOAYKIMS U pacTUTEIbHas 6rnomacca 3emiu (YUTTeKep,

1980)

Twum skocucTeMEI [Tmomane, 10 | UIIII, r/M*> B | MupoBas brnomacca
6 rona YIIII, 109 Kr/ M?
KM?> T/T

BeuHo3seneHslil 1ec yMepeHHOU 5,0 1300 6,5 35

30HBI

JIucronaaHblil 1eC yMEepeHHOM 7,0 1200 8,4 30

30HBI

Tponunueckuii 10K1EBOM JieC 17 2200 37,4 45




Tpornuueckuii Ce30HHBIN JIEC 7,5 1600 12,0 35
BopeanbHblii 1ec 12,0 800 9,6 20
Penkonecse n KycTapHUKH 8,5 700 6,0 6
CaBanHa 15,0 900 13,5 4
3J1aKOBHUKH YMEPEHHOM 30HBI 9,0 600 5 4 1,6
Tynapa u anpnuiickas pacTu- 8,0 140 1,1 0,6
TEJIBHOCTh

[TycThiHHAS ¥ TIOJYITyCTHIHHAS 18 90 1,6 0,7
pPaCTHTEIHLHOCTh

DKCTpeMalIbHbIe TYCTHIHU, 24,0 3 0, 07 0, 02
CKaJIbl, IIECKU U JIE]T

BosnensiBaeMble 3eMIIH 14,0 650 9,1 1
Borora 2,0 2000 4,0 15
O3epa u pexu 2,0 250 0,5 0, 02
Bce KOHTHHEHTHI 149, 0 773 115 12,3

1. Cpenatb BBIBOJ IO padoTe.

Tabmuua 3 — O6beM cTBOJIOB y0a B KOpE B 3aBUCUMOCTH OT BBICOTHI M TUAMETPA Ha BBICOTE
rpyau (mo IllycroBy), M

JluameTp Ha BbI- Beicora, M
coTe Irpyay, cM
4 6 8 10 12 14

3 0, 0036 0, 0080
4 0, 0041 0, 0093 0, 017 0, 026
5 0, 0048 0,011 0,019 0, 030 0,043
6 0, 0053 0,012 0, 021 0, 033 0, 048 0, 065
7 0, 0058 0,013 0,023 0, 037 0, 053 0,072
8 0, 0064 0,014 0, 025 0, 040 0, 057 0,078
9 0, 0068 0,015 0, 027 0,043 0, 062 0, 084
10 0,017 0, 029 0, 046 0, 066 0, 090
11 0,018 0, 030 0, 049 0,070 0, 095
12 0,033 0, 052 0,074 0,1
13 0, 035 0, 055 0,079 0,11
14 0, 057 0, 083 0,11
15 0, 060 0, 087 0,12
16 0, 091 0,12
17 0,1 0,13
18 0,1 0,14
19 0,1 0,14
20 0,15
21 0,16
22 0,16
23 0,17

Jluamerp Ha BbI- BBICOTA, M

cOTe Ipyau, CM

16 18 20 24 28 32

7 0, 093
8 0,1 0,13
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9 0,11 0,14 0,17

10 0,12 0,15 0,18 0,26

11 0,12 0,16 0,19 0,28 0,38

12 0,13 0,17 0,21 0,3 0,4 0,53
13 0,14 0,18 0,22 0,31 0,43 0, 56
14 0,15 0,19 0,23 0,33 0,45 0,59
15 0,15 0,2 0,24 0,35 0,47 0,62
16 0,16 0,21 0,25 0, 36 0,5 0, 65
17 0,17 0,22 0,27 0,38 0,52 0,68
18 0,18 0,23 0.28 0, 40 0,55 0,71
19 0,19 0,24 0,29 0,42 0,57 0,75
20 0,19 0,25 0,3 0,44 0,6 0,78
21 0,20 0,26 0,32 0, 46 0,62 0,81
22 0,21 0,27 0,33 0, 47 0, 65 0,84
23 0,22 0,28 0,34 0,49 0,69 0,88
24 0,23 0,29 0, 36 0,51 0,7 0,91
25 0,24 0,3 0,37 0,53 0,72 0,94
26 0,31 0,38 0,55 0,75 0,98
27 0,32 0,39 0,57 0,77 1,01
28 0,41 0,59 0, 80 1.01
29 0,6 0,82 1.08
30 0,62 0,85 1,11
31 0, 87 1.14
32 0,9 1,17

3AHATUE Ne 18 (B unTepakTHBHOM hopme)
Tema: KpyroBopot BelllecTB B Ipupo/e

Hesb: M3yunTh reosiornyeckuii 1 6MOre0XHMMHUYECKU KPYTOBOPOTHI BEIIECTB B MPHPOJIE
®opma npoBeaeHus: padoTa B MaJbIX IPYIIAaX MO COCTABIEHUIO U OOBSICHEHUIO CXeM OHOreo-
XUMHUYECKHX IIMKJIOB HanboJiee BaXKHBIX OMOT€HHBIX BEIIECTB C MHTEIUIEKTYaJIbHON pa3MUHKOM

ITnan:

1. BcrynurenbHoe cI0BO BEAYLIETO:

Bbl, MOpS IyMHOT'O IIy4YHHBI,
Tr1, HEOA BEYHOTO MPOCTOP,

W TB1, cBETUII CBETALLMN XOD,
W BBI pogHON 3€MIIM BEPILMHBI,

Ilonsa n MECTPLIC IIBCTHI,

U ¢ rop crpysiuecs BOAbI —

OTI[CJ'ILHO B3ATBIC YCPThI

BcenenpHO aplmnaniei mpupoib:

Kakas Bac cBsg3ama HUTB, OJJHA IIpyTOI71 CBETIIEH U Kpame?

KakuMm 3aKkoHOM OOBSICHUTH

PopacTBo TanHCTBEeHHOE Hatie?
A. K. Toxcroit

2. HHrennektyalibHas pa3MUHKA
Bormpocsr:

1)
2)
3)

4)

Yro nonuman B. U. Bepnajackuii mos *UBbIM BELIECTBOM?
Kakune 6moxuMuueckue MpUHIINIB JISKAT B OCHOBE OMOTEHHOW MUTPAIIHH?

B uem oTimume reosiornueckoro (0OJBIIOr0) KPyroBopoTa BEIIECTB OT OMOXUMUYE-

CKOro (Majoro) Kpyropopora?
Kak npoucxoaut 00JbI0i KPYyroBOpOT BEIIECTB B pUpoae?
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5) Kak nmpoucxoauT KpyroBopoT BOJIbI B TIpupoie?
6) UYro Takoe OMOr€OXUMHUYECKUI [IHKIT?
7) Kakwue 1Ba OCHOBHBIX (DOH/Ia BBIACISAIOT B OMOTCOXMMUYCCKOM IHKIIE?
8) Kakue xuMHUYeCKHe 3JIEMEHThI HAa3bIBAIOT OMO(UIBHBIME?
9) Kakwue (QpyHKIMH KUBOTO BEIIECTBA 00CCIICUYMBAIOTCS JAHHBIME OHOTCOXUMUYCCKUMU
[IUKJIAMH B KPYTOBOPOTOM B IIEJIOM?
3. buoreoxmmuyeckue IUKIBI Han0O0JIee BaXKHBIX OMOI€HHBIX BEIICCTB:
-yriepoja.
- KUCJIOpO/a.
- a3oTa.
- hocdopa.
- CEpBHI.
3ananue: M3yanre cxeMbl OMOJIOTMUECKUX IIUKJIOB BEIIECTB (IO rpymnam). 3aroaHUTe Ta0IuILy.

OcHoBHbIE PU3HAKH 0MOJOTHYECKUX MKJIOB BellecTB
IIpu3naku buoreoxumMmu4eckui UK
Yraepon A3zor docdop Kucnopon Cepa

1. ®opma cymiecTBOBaHUSA
JJIEMEHTAa B HEOPraHUYECKON
cpene

2.®Mopma r51eMeHTa, BOBIIE-
Karolascst B Ouonoruye-
CKHI KPYrOBOpPOT

3. Opranusmsl, y4acTBYIO-
M€ B BOBJICUCHUH dJI€-
MEHTa B OMOJIOTHYECKUI
KPYTrOBOPOT

4.CteneHb COBEPILIEHCTBA
(3aMKHYTOCTH) OHOTOTHYE-
CKOTO ITUKJIA YJIEMEHTA
5.Peakunu npespamnieHus
3JIEMEHTa BHYTPU OHOJIOTH-
94EeCKOTr0 KpyroBOpOTa

6. Kakue opranusmsl npu-
HUMAIOT y4acTHE B TAKHX
IIpeBpaIeHHUsIX

7. Iporecc, 6maronapst Ko-
TOPOMY 2JIEMEHT BO3BpaIla-
eTcs B HEOPraHHUUYECKYIO
cpeny

8. OpranusMsl, y4acTBYIO-
e B TIPOIIECCE BBIXO/A
JJIeMEHTa U3 OHoornye-
CKOT0 KPyrOBOpPOTa

[Tocne BBIMOTHEHUS 3a1aHMs] TOKJIA Bl TPYII BEIHOCSTCS Ha BceoOInee 00CyKaeHue, B
KOTOPOM y4acTBYET BEyIIMil U Bce rpymnmnbl. OCHOBHAs 3a/1aya TPyNIIbl — JOKa3aTh B MPOLECCE
OOBSICHEHUS ITUKJIA €70 3HAYUMOCTD ISl IPUPOJIBI.

AHaIu3 ¥ OLIeHKa JI0KJIaJI0B IPOU3BOASTCS 1O CXEME:!

a) COOTBETCTBHE JIOKJIaa TPYIIbI 3aIaHHON TEME;
0) MPaBIJIBHOCTH BBITIOJIHEHUS 3aJaHMS;
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B) HAJIMYKME apTyMEHTALMHU B [10JIb3Y IIOJYUYEHHOTO pelleHus (II0JHOTa apryMEHTalluu, €€ Ipo-
JTyMaHHOCTH );

T') TBOPYECKUI XapaKTep pemeHus (HaTnune COOCTBEHHBIX MBICIICH );

J1) IOJIHOTA MOJIy4E€HHOT'O pelIeHus (Ha BCE JIM BOIPOCH UMEIOTCS OTBETHI);

€) CTeNEeHb MOJHOTHI UCII0JI30BAHMS ITPEIOKEHHBIX MaTEpUAIIOB.

4. JlonoJHUTENbHbIE BOIIPOCH FPYIIaM:
Kaxkoii u3 O0MoreoXuMHUeCcKUX MUKIOB CaMblii HHTEHCUBHBIIN?
Kakoii n3 6MOreOXMMHUYECKHUX LUKIOB OJMH U3 CaMBIX CJIOXKHBIX U HICATbHBIX?
Kakoii u3 6MoreoXxMMu4ecKHx LUKIIOB ITOJIHOCTHIO HE3AMKHYT?
Kakue ycnoBust HEOOXOIUMBI ISl TOTO, YTOOBI B TTI00AIBHOM SKOCUCTEME HEMPEPHIBHO
IIPOMCXOMIIa MUTPALIUS — IIEpEMELLCHHE, IBUKEHUE aTOMOB XMMUYECKHX 3JIEMEHTOB?
5. O Kakoil «oqyLIEBISAIOUIEH CBSI3U» TOBOPUT MOAT B 3TOM cTUX0TBOpeHnn? Kakum Hayd-
HBbIM TEPMUHOM 0003HA4al0T 3TY CBSI3b?
Bo Bcem noaciymare KU3Hb CTPEMSACH,
Cremar siBieHUs 00€3/1y1LUTh,
3a0bIB, YTO €CJIM B HUX HAPYLIUTH OyLIEBIISIOIIYIO CBS3b,
To Gosblie HEYero u CiIyIaTh.
B. . T'ere

NS

3AHSATHUE Ne 19 (B unTEpakTuBHOM (hopMme)
Tema: buocdepa.
Heas: Pacimputs npeacraBienus o buocdepe kak reochepe 3emin u Hoochepe Kak CTauu IBO-
oy Ouocdeps! 3emMiy; nokas3arh 3HaueHHE YUeHU o 6uocdepe u Hoocdepe B COBPEeMEHHON
HKOJIOTHYECKOM CUTYalluU; CIIOCOOCTBOBATh PA3BUTHUIO HHTEPECA CTYICHTOB K IPOOIeMaM KOJI0-
TUH.
Oo0opynoBanme: nedarHoie Tabmunsl «buocdepa», «buoreoxnMuyeckue HUKIbBI XUMUYECKUX
3JIEMEHTOB» (yIJIepoAa, KUCIOpoAa, a30Ta, cepsl, ¢pochopa), neyatHsie padotsl B. . Bephan-
CKOT0, MYJIbTUMEIUITHAs MpEe3eHTaIus.
Y4acTHUKH 3aHATHSA: BEIyIIUH, YETBIPE MUKPOTPYIIIBI C IOCTOSIHHBIM COCTaBOM YyYaCTHUKOB
(o 4-5 yenoBek), 4EThIpE IKCIEPTA.
BbJaok - cxema npoBeaeHus1 3aHATHSA
1.BBonHas Oecena BeayIiero o HENIX U 3a/1a4ax 3aHATUS, HHCTPYKTaX O XOJ1€ IPOBEACHUS 3aHs-
THS.
2.KommnekToBaHUE YEThIPEX MUKPOTPYIIII.
3. UanuBuayanpHas paboTa yYaCTHUKOB MUKPOTPYI Ha MapIIpyTe clel0BaHMs, BKIIOYAIOIEM
YeThIpe JTarna.
4. Ko/IeKTUBHBIN OMCK Y9aCTHUKAMH MUKPOTPYIII OTBETOB Ha 3a/1aHUS SKCIIEPTOB (COPEBHOBA-
HUE TPyI).
5. 3akmrounTenbHas Oecena.
6. IlonBeneHne UTOTOB.
ITosicHeHus1 K MPOBEACHUIO 3AHATHS

Kaxnasg 3 CKOMIIEKTOBAHHBIX MUKPOTPYII JOJKHA IPOWTH MAPUIPYT, COCTOAIIUN W3
qeTbIpex 3TanoB. Ha kakaoM U3 3TanoB y4yaCTHUKHU JOJKHBI OTBETHTH HA BOIIPOCHI U 33JlaHuS,
COCTaBJISIFOLIME ONpeieNIeHHbIN 010K 3HaHui. KonndyecTBO BOMPOCOB U 3aaHuil, peiaraéMbix
y4aCTHUKAM, OIPEAEIAETCS B 3aBUCUMOCTH OT IPOJOJDKUTEIBHOCTH 3aHATHS U KOJIMYECTBA
YYaCTHUKOB. DKCIIEPThI BEIOWPAIOTCS U 3HAKOMSITCS ¢ MaTepuaiaMH K 3aHATHIO 3apaHee. Pe3yinb-
TaThl OTBETOB YYaCTHUKOB (0aJJIbl 32 OTBETHI HA BOIPOCHI M OAJUIBI 32 JONOJHEHNE) PUKCUPYIOTCS
SKCIIEPTaMU IPYMHI B UHAUBUAYAIBHOM MapIIPYTHOM JIUCTE YYaCTHHUKA. YYACTHUKHU TPy PUK-
CUPYIOT B MAapHIPyTHOM JIMCTE BOIIPOCHI, BBI3BaBLIME 3aTPYAHEHHUS, U JYYIIET0 Yy4YacTHHKA
TPyl HA KQXKIOM U3 ATaIOB.
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[Ipu mpoBeaeHUN KOJUIEKTHBHOM pabOThl B MUKpPOTPYIIAxX OJUH U3 SKCIEPTOB (Apyrue
9KCIIEPTHI MOJABOJIAT UTOTH UHAMBUAYAIbHOM paboThl) MpeaaraeT Kaxk/10il MUKpOTPYIIIIE BBINOJ-
HUTh TpH 3a1aHus. [Ipy 3TOM oLieHHBaeTCs HE TOJBKO Ka4ECTBO BBIIIOJIHEHUS 3aJaHU, HO U yMe-

HUC pa60TaTB B KOMAaHJIC, CKOPOCTH BBIIIOJIHCHHA

paboTHI.

MapupyTHbIH JUCT YYACTHUKA

®ammns Mst yuacTHUKA

No srama No ponipocoB | bamibl 3a o1- | banisl 3a no- Bomnpocsl, Jlyammii
BETHI MOJTHEHUE BBI3BABIIINE YYaCTHUK
3aTpyIHEHUS y0) 2000131
1
2
3
4

MuamusuavaneHas padora Ha dTanax Mapupyra

Bonpocs u 3aganus 1 stana « Mcropus yuenus o Ouocdeper.

Bompocs! u 3ananus 2 stana «KuBoe BELIECTBOY.

Bonpocs u 3aganus 3 stana «Oco6eHHOCTH OUochephl U €€ IBOTIOLHSD)

Bormpocs! u 3amanus 4 stana «buoreoXuMUYecKue UKL YUeHue o Hoochepe»

KonnekTupHas pa60Ta B MUKPODPVIIIIaX, OTYCTHI I'PYIIIT O BBHIITIOJIHCHUN BaILaHI/Iﬁ

3ananue 1. OxapakTepusyiiTe OMOT€OXUMUYECKHI UK XUMUYECKOTO AJIeMeHTa (yriaepojaa, Kuc-

Jopona, a3orta, cepsl, hochopa).
3ananue 2. 3anoiHUTe TaOIHILY:

[Tpuznaku

buocdepa

Hoocdepa

OObeKkTUBHBIE yCI0BUS (OPMHUPOBAHUS U pa3-
BUTHS

Ponp denoBeka B MHUPC

[IpocTpaHCTBEHHO-BpEMEHHBIE
CTUKHU

XapakTepu-

ABTOp TEpMHHA

OdyHaaMeHTanpHasi, 3aKOHYEHHas paboTa 1o
TAaHHOU TeMeE

OTHUMOIIOTHYECKOE 3HAUCHHUE TCPMHUHA

VY4eHble — pa3pabOTUYUKU YUECHHUs

3ananue 3. B TepMuH «Hooc(hepa» pa3Hble aBTOPbI BKJIAIIBAIOT pa3InyHbIid cMbIci. Kakoii Touku
3penus npuaepxusaerecs BbI? [losicauTe, nouemy?

JlemoHCcTpanud npesenraimu: «B mamats o B. .
Bomnpock! Benymniero yuacCTHUKaM MUKPOTPYIII:

Bepnanckom».

e Kakas unpopmanus 3auatepecoBana Bac Oonpie Bcero?

e O uem xotenu Obl y3HATh OAPOOHEe?

e (O yeM 3acTaBHIIO 3aAyMaThbCA CCrOAHAIIHCC 3aHsgTHE?

IlogBeneHnEe UTOrOB 3aHATHUS.

6 IMJAKTUYECKHUE MATEPHAJIBI V151 KOHTPOJISA (CAMOKOHTPOJIA)

YCBOEHHOI'O MATEPHUAJIA
6.1 OneHoYHbIe CPEeACTBA, MOKA3ATEIH M KPUTEPHH OIIECHUBAHUS KOMIIETEHIN I
HNupexce
KOMILE OunenovHoe Iloka3aTenu Kputepuu ouenuBanus
CpeacTBO OLlCHUBAHMS copMHUPOBAHHOCTH KOMIIETEHNH
TeHIHHU
YK-1 Huzknii KoHTponbHast paboTa HE 3aCUMTBHIBACTCS, €CITH
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OIIK-8
[1K-2

KonTpomns-
Hasi pabora

(HEYTOBIETBOPH-
TEJIbHO)

CTYJEHT:

1) momycTun 4ucio OommOOK W HEIOYETOB Ipe-
BOCXO/Is11Iee TIOPOTOBBIN MOKA3aTeNb;

2) wIn eciy NpaBUIbHO BBIIIOJIHUI MEHEE I10JI0-
BHUHBI PAaOOTHI.

[ToporoBssiii
(ynoBieTBopH-
TEJIbHO)

KonrtponbHas paboTa 3aCUnTBHIBACTCS, €CIIU CTY-
JICHT MPAaBHJIHLHO BBIMIOJIHWI HE MEHEE ITOJIOBUHBI
paboThl WK TOMYCTHIIL:

1) He Gosee ABYX IpyOBIX OIMIMOOK;

2) wnu He OoJiee OIHOM TpyOO¥ M OJHOU HETpY-
0011 OIIMOKY U OJJHOTO HEIOYETA;

3) unu He Ooee ABYX-TpeX HErpyObIX OMHNOOK;
4) wm ogHOM HerpyOo# OmMMOKHU M TPEeX HeJaoue-
TOB;

5) win ipu OTCYTCTBUU OMIUOOK, HO TP HATTMYHH
YETHIPEX-TISITH HEJIOUCTOB.

bazoBsrii (xopor1o)

KouTponbHast paboTa 3acUMTHIBACTCS, €CIU CTY-
JIEHT BBINOJIHWI padoTy MOJHOCTHIO, HO JIOMY-
CTHUJI B HEM:

1) He OGomnee oHOM HETrpyOO OIMIMOKU U OJTHOTO
HE0YeTa;

2) nnu He 6oJjiee IBYX HEJA0YETOB.

Bricokuii
(oTHM4HO)

KontponbHast paboTa 3aCUnTBHIBACTCS, €CIIU CTY-
JICHT:

1) BeImoHMI paboTy 0e3 omrdoK U HET0UETOB;
2) nonyctui He 0oJiee OJJHOTO HEJI0UeTa.

YK-1
OIIK-8
I1K-2

Jlokmazg
MYJIbTUME-
IUNHOM
Mpe3eHTa-
nuen

C

Huzkuit
(HeynoBIeTBOPHU-
TEJILHO)

Jloknan CTyA€HTY He 3aCUUTBHIBACTCS €CIIH:

1) ctyneHT oOHapyXuBaeT HE3HaHUE OOJbIIEH
4acTH COOTBETCTBYIOLIErO BONPOCA, AOMYCKAET
OmnOKK B (hOPMYIUPOBKE ONpeAeNeHUN TepMu-
HOB M TEOPETHUYECKUX TOJI0KEHUH, NCKAKAIOLINE
UX CMBIC], HEJIOTUYHO U HEYBEPEHHO H3JaraeT
MaTepual.

2) Ilpu oueHke mNpeACTaBIEHUs TPE3EHTALUU
YUUTBIBAIOTCS KPUTEPUU: OpraHu3alus, Biaje-
HUE COJep’KaHUEM, CpEACTBA IPEICTaBIIEHUS,
IrPaMOTHOCTbh, peueBble HaBbIKU. [Ipe3eHTanus He
3aCYUTHIBAETCS, €CIIU:

HE IPOCIIEKNUBAETCS MOCIEN0BATEIBHOCTD U I10-
HUMaHUe UHPOpPMAIUHU; OTCYTCTBYIOT OTBETHI Ha
BOIIPOCHI O MIPEIMETE; HE UCIIOIB30BaHbI AP eK-
TUBHBIE CPEACTBA IMpeACTaBlIeHUs UHPOPMAIUY;
JIOTYIIEHBI OMIMOKY MPABONUCAHUS WU/WIIHA TpaM-
MaTUYECKHE ONTMOKU; HE HAOJIOMaeTCs BhIpa3H-
TEJIBHOCTh PEYU U €€ COOTBETCTBUE CTHIIMCTHYE-
CKHM HOPMaM PYCCKOTO SI3bIKa.

[ToporoBsslii
(ynoBieTBopu-
TEJIbHO)

Joknaa cTyAeHTy 3aCUUThIBAETCS, €CIIU:

1) cTyneHT oOHapy>KHMBAET 3HAHHUE W MIOHUMAaHHE
OCHOBHBIX MOJIOKEHHUI BOITPOCA, HO: HEMOJIHO U3-
JaraeT marepual U JIOMyCKaeT HETOYHOCTH B
OTIpe/ICNIEHUH TOHATHI Win (OPMYIUPOBKE TEO-
PETHUYECKUX TOJO0XKEHHI; He YMEeT IOCTATOYHO
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TyOOKO M JTIOKa3aTeIbHO 0O0OCHOBATh CBOU CYXK-
JICHUS U TIPUBECTH CBOM MPHUMEPHI;, U3JIaraeT Ma-
TepHaJl  HEMOCJIEOBATeIbHO U  JOMYCKaeT
OIMOKH B S3bIKOBOM O(OPMIICHHH H3JaraeMoi
uHpopmanuu.

2) Ilpu ucnonb30BaHUU MPE3EHTALUU CTYACH-
TOM: TOCJIEJIOBATEIbHOCTh MH(OPMALUU Hapy-
IIeHa; HaOJIro1aeTcs ciiaboe BiajieHue nHpopma-
1uel, JalTCcs OTBETHI TOJBKO HA AJIEMEHTapHbIE
BONIPOCHI; TpeJCTaBlieHHAs HHPOpMaIus ci1ado
CBs3aHa C TEMOM; IOMYIIEHbI HEKOTOPbIE OLTUOKU
MIPABOIMCAHUS W/WIIM TPAMMATUYECKUE OLTHOKH,
HU3KHUI ypOBEHb BHIPA3UTEIILHOCTH PEUU U €€ COo-
OTBETCTBHSI CTHJIMCTUYCCKIM HOPMaM PYCCKOTO
A3BIKA.

bazoBbiii
(xoporio)

Jlokiiag CTyA€HTY 3aCUUTHIBACTCSI, €CIIU:

1) cTyzseHT naeTr OTBET, B IEJIOM YIOBJIECTBOPSIO-
i Tpe0oBaHUSIM, HO:

jomnyckaer 1-2 ommOKH, KOTOpbIE caM K€ HC-
IpaBJIET, U 1-2 HeOYeTa B IOCIE10BATEIbHOCTH
U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

2) Ilpu wncnoib30BaHUM TPE3EHTALUU CTYJECH-
TOM: TPOCJEKUBACTCSA IOCIEA0BATEIbHOCTh U
NOHMMaHue WH(POPMALNU; XOpOIlee BIIAJCHUE
COJIepKaHNUEM, HO €CTh 3aTPYIAHEHUS B yTOUHE-
HUM WH(pOpMallUy; MpencTaBiIeHHass HHpopMa-
IIUs1 CBsI3aHa C TEMOM; JIOMYIEeHbl He OoJiee ABYX
OIIMOOK MPaBONMUCAHUS W/HWIM TPaMMaTUYECKUX
OLIMOO0K; M3JI0KEHUE WH(POPMALIUU YETKOE U sic-
HOE.

Bricokuii
(oTHM4HO)

CryneHT noiyyaeT BBICOKUN Oasli, eCiu:

1) moytHO M3JjaraeT MaTepua, JIaeT MPABHILHOES
orpesieieHue OCHOBHBIX MOHATHI;

2) oOHapy>XMBaeT MOHUMAaHHUE MaTeprasa, MOKET
000CHOBATh CBOU CY)KJICHUSI, TPUMEHUTH 3HAHUS
Ha MIPAKTUKE, MPUBECTH HEOOXOUMBIC PUMEPHI
HE TOJIbKO M3 y4yeOHHMKA, HO U CAMOCTOSTEIHHO
COCTaBJICHHBIC;

3) u3naraetT Marepual MocleI0BaTeNbHO U Tpa-
BHJIBLHO C TOYKH 3PEHHS HOPM JIUTEPATypHOTO
S3BIKA.

[Tpu HCITOTB30BaHHUH TTPE3CHTAIIMH CTYICHTOM:

- nuH(opmanus npeacTaBIeHa B TOTUYECKOM, UH-
TEPECHOM MOCIIEI0BATENILHOCTH, 3a KOTOPOU aK-
TUBHO CIIEAyeT ayJUTOPHS; IeMOHCTPUPYETCS
MOJTHOE 3HaHHME MaTepuaia (6osee ueM HeoOX0-
JUMO€) C OOBSICHEHUSIMU U Pa3paOOTKOIA; Tpei-
CTaBJICHHAs WH(OpPMAIIHS TECHO CBs3aHA C Te-
MO MpeICTaBICHNUEM; OTCYTCTBYIOT OLTHOKHU
MIPaBONUCAHUS W/ WM TPaMMaTHYECKUE OINOKH;
TOYHOE, BRIPA3UTENHLHOE U SICHOE MPEICTABICHIE
nH(pOpMaIKH, €€ COOTBETCTBHUE CTHIINCTUYECKUM
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HOpPMaM PYCCKOTO SI3bIKA.

VYK-1 YcTHbI Huzkuii Ecnu crynent:
OIIK-8 | ompoc (meynmomneTBopu- | 1) mpu mpoBepKe 3HAHUK HE Jlal OTBETA WM OT-
I1K-2 TEJILHO) BET OIIMO0YCH
2) mpu poBEpKe YMEHUI 3a]JaHUE HE BBIMOJIHICT
IToporoselii Ecnu crynenr:
(ymoBneTBopHu- 1) mpu npoBepke 3HaHUI OrpaHUYNBAETCS IPUBE-
TEJIBLHO) JIEHUEM OTJCNIbHBIX MPU3HAKOB WU (aKTOB Oe3
YCTaHOBJICHHS CBSI3U MEXJYy HHMH, YKa3bIBacT
HECYLIECTBEHHbIE IIPU3HAKU TIOHATUH.
2) npu nposepke ymenuit 0 - 35 % onepanuii an-
rOpuTMa YMEHHS BBINOJIHSET MPaBUIBHO, AEH-
CTBUSI HEIOCTaTOYHO OCO3HAHBI, BPEMS Ha BbI-
MIOJIHEHUE 3aJaHMsl TPATUT OoJIbLIE, YeM HEOOXO-
JUMO; 3a/laHue BBINOJHSAET MPU YYaCTHH MPEMo-
JlaBaTelisd, HanapHUKa
bazosriit Ecnu crynenr:
(xopor1o) 1) mpu mpoBepke 3HAHUNA OTMEYAET HEKOTOPHIC
CYIIECTBEHHbIE CTOPOHBI TOHATUN, MPUBOIUT
MIPUMEPBI.
2) npu nipoBepke ymenuit 35 - 75 % onepanuii an-
TOPUTMA BBIIOJHSAET MPAaBUIBHO U OCO3HAHHO;
3aJJaHU€E BBIMOJHSIET B OTBEJACHHBIN OTPE30K Bpe-
MEHH; 3aJ]aHi€ BBIIOJIHAET IPU y4acTHUH Hamap-
HUKA WIH CAMOCTOSITEIIbHO
Bricokuit Ecnu cryaent:
(oTHMuHO) 1) mpu mpoBepke 3HAHMM Ha3bIBAaeT BCE CyIle-
CTBEHHbIE TPU3HAKU TOHATUH, YCTAaHABIMBAECT
CBSI3H C IPYTUMU MOHSATUSMU, IPUBOAUT JOTOI-
HUTEJIbHBIE MPUMEpPBI, OCYIIECTBISET MEPEHOC
3HAHUU B HOBBIE CUTYyallUH (YCTaHABIMBAECT MEXK-
IIPEIMETHBIE CBA3H).
2) npu nposepke ymenuit 75 - 100 % onepauuit
QIrOpuTMa BBINIOJIHAETCS NPAaBUIBHO U OCO-
3HAHHO; 3a/laHu€ BBINOJIHAETCA B CPOK WIH
paHbIlle YCTAaHOBJIEHHOTO BPEMEHH; 33/1aHUE BBI-
MIOJIHSIETCS] CAMOCTOSITENIBHO.
OIIK-8 | Tect Husknit KonnyecTBO mpaBWIIBHBIX OTBETOB Ha BOIPOCHI
I1K-2 (neynosnerBopu- | Tecta MeHee 60 %
TEJILHO)
IToporossrii KonnuecTBo mpaBUiIbHBIX OTBETOB Ha BOIIPOCHI
(ynoBieTBopu- tecta oT 61-75 %
TEJIbHO)
ba3zoBsrit KonnyecTBO mpaBWIIBHBIX OTBETOB Ha BOIPOCHI
(xoporo) Tecta oT 76-84 %
Bricokwii KonuuecTBo mpaBUiIbHBIX OTBETOB Ha BOIIPOCHI
(OTIHYHO) tecta oT 85-100 %
YK-1 Koncnekr Huzkuit KoHcrieKkT He 3acuuThIBaeTCs, €CIM MPU BBINOJI-
I1K-2 (HEYTOBIETBOPH- | HEHUU 3a/IaHMS:
TEJIBLHO) 1) 3aHMKEH WK 3aBBIIICH 00BEM BBITOJTHECHHOMN

paboTHI;
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2) OTCYTCTBYET JIOTHYECKAs TIOCIIEI0BATEIb-
HOCTh M CBS3aHHOCTh MaTepHala,

3) He BbIJIEp)KaHA TIOJTHOTA U3JIOKEHHSI COJIEp-
KAHUS;

4) He MPOCIIeKUBACTCSI OCHOBHAS UIEs Yepe3
BECh KOHCIIEKT;

5) He uCToNb3yeTCs JOMOIHUTEILHOM JInTepa-
Typa;

6) ecTb HEeJI0UETHI B O)OPMIICHHUH;

7) Hapy1ieH oporpadudecKuil pexum

[Toporosbsiii
(ynoBneTrBopu-
TEJILHO)

Ecnu cTyeHTOM NpaBUIIbHO BBINOJIHEHO HE Me-
HEe MOJIOBUHBI PA0OTHI ¥ ITPH BBIITOJHEHUHU 3313~
HUS:

1) 3aHMKEH WK 3aBbIIIEH 00BEM BBIITOJIHEHHOMN
paboTHI;

2) HapyllIeHa JOrMYecKas OoCJIe0BaTEIbHOCTD
U CBSI3aHHOCTb MaTepHuaa;

HE BblJIEpKaHa MOJHOTA U3JI0KEHUS CoJepKa-
HUS;

4) 4yeTKO HE MPOCIEKNUBAETCS OCHOBHAS UIEs
yepe3 BeCb KOHCIIEKT;

5) HEe 10CTaTOYHO UCIOIb30BaHa JOMOIHUTENb-
Hasl IUTeparypa;

6) ecTb HEJOUETHI B OPOPMIICHUH;

7) cobmoeH opdorpaduuecKuil peKuM

bazoBbwrit
(xoporo)

Ecnu ctyneHTOM BBITIOTHEHA paboTa MOITHOCTHIO
U TIPY BBIIIOJIHEHUY 3a/1aHUS:

1) ontumaneH 00beM BBHIIOJHEHHON PabOThI;

2) He3HAYUTEIHHO HapylIeHa JIOTHnYecKas Mmo-
CJIEZIOBATEIILHOCTh M CBS3aHHOCTH MaTepHaa;
3) He BbIJIEpKaHa OJTHOTA U3JI0KEHHS COJIep-
KAHUS;

4) mpocnexuBaeTcsi OCHOBHAs HJiesl 4epe3 BeCh
KOHCTICKT;

5) ucronp30BaHa JOMOJHUTEIbHAS JIUTEPATYPA;
6) OTCYTCTBYIOT HEJIOUYETHI B O(DOPMIICHUH;

7) cobmoneH opdorpadhuueckuil pexum

Bricokuit
(oTnHuHO)

Ecnu cTyneHToM BhINOIHEHa paboTa MOJHOCThIO
U TP BBITIOJTHEHUH 3a/1aHUS:

1) ontumaneH 00beM BHIIOJTHEHHON padOThI;

2) xopoIuas JIOTH4ecKasi HoCIeJ0BaTeIbHOCTb U
CBSA3aHHOCTh MaTepuaa;

3) onTUMabHA MOJHOTA U3JI0KEHHS COoleprKa-
HUS;
4) 4eTKOo MPOCIEeKUBACTCS OCHOBHAS Ues Yepe3
BECh KOHCIIEKT;

5) ucronp30BaHa JOMOIHUTEIbHAS JIUTEPATYpa
B JOCTAaTOYHOM OOBLEME;

6) OTCYTCTBYIOT HEJJOUYETHI B O(OPMIICHUH;

7) cobmonen opdorpaduuecKkuii pexum

YK-1
OIIK-8

Huckyccus

Huskuit

Ecnu crynenr:
1) moka3pIBacT HU3KUI YPOBEHb TEOPETUUECKUX
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(mms 3aHs-
TMH B WH-
TEepaKTHUB-

HOU (opme)

(HEYTOBIETBOPH-
TEJIbHO)

3HAHUH;

2) He MOJKpeIIsieT MaTepuall (aKTHIECKUMHU
JTAHHBIMU;

3) 3aTpyAHsETCS OTBEYATh HAa BOMPOCHI;

4) maet HelpaBUJIbHBIE OTBETHI HAa BOIPOCHI;

5) He yka3bIBaeT Ha MPAKTUYECKYIO LICHHOCTh
MaTrepuana;

6) HE OPUEHTHUPYETCS B IPEICTABIICHHOM Mate-
puaje U He OTCTauBAET CBOIO TOUKY 3PEHUS;

7) HE MPUHUMACT yJacTHe B OOMICH TUCKYCCHH

[Toporosbsiii
(ynoBneTrBopu-
TEJILHO)

Ecnu cryaent:

1) moxa3bpIBaeT 1OCTATOYHBIA YPOBEHb TEOPETHU-
YeCKHUX 3HAHUM;

2) He Bcerja MoAKpeIusieT Marepuai Gpakruye-
CKUMHU JITaHHBIMH;

3) IEMOHCTPUPYET CpeHEE KaUYECTBO OTBETOB
Ha BOIIPOCHI;

4) naeT He COBCEM IpaBUJIbHbBIE U MOJIHbBIE OT-
BETHI Ha BOMPOCHI;

5) He yka3bIBaeT Ha MPAKTUYECKYIO LICHHOCTh
MmarepHaa;

6) c1ab0 OpUEHTUPYETCS B IPEICTABIICHHOM Ma-
Tepuaje U He OTCTaUBAET CBOIO TOUKY 3PEHMUS;
7) NposIBASIET HU3KYIO CTENIEHb y4acTHUs B 00-
1EN TUCKYCCUU

bazoBbwrit
(xoporo)

Ecnu crynenr:

1) moka3pIBaeT XOpOIIMA YpOBEHb TEOpeTHYe-
CKHX 3HAHWI;

2) 10CTaTOYHO CBOOOHO MOJAKPEIUISET MaTe-
puan pakTUUYEeCKUMU JTaHHBIMU,

3) AEMOHCTpPUPYET XOpOIIlee KaueCTBO OTBETOB
Ha BOIPOCHI;

4) naet npaBUJIbHBIC, HO HEMOJIHBIE OTBETHI HA
BOIIPOCHI;

5) yka3bpIBaeT Ha MPAKTHUECKYIO IIEHHOCTh MaTe-
puana;

6) XOPOIIIO OPUEHTUPYETCSI B MPEACTABICHHOM
MaTepualie U OTCTAUBAET CBOIO TOUKY 3PECHMUS;

7) IpOSIBISIET BBICOKYIO CTETIEHb YUaCTHs B 00-
mEeN TUCKYCCUU

Bricokuii
(oTHM4HO)

Ecnu crynenr:

1) mokas3pIBaeT BBICOKHU YPOBEHb TeOpeTHYe-
CKMX 3HAHMI;

2) cBOOOAHO MOJIKpEIUISIET MaTeprai GpakTuie-
CKMMH JJaHHBIMU;

3) AEMOHCTpPUPYET BHICOKOE Ka4eCTBO OTBETOB
Ha BOIIPOCHI;

4) naet npaBUJIbHBIE U MOJHBIE OTBETHI HA BO-
IIPOCBI;

5) yKa3bIBaeT Ha MPaKTHUYECKYIO IEHHOCTh MaTe-
puaia;

6) OTVINYHO OPUEHTUPYETCS B IPEICTABICHHOM
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MaTepHuaje U OTCTauBaeT CBOIO TOUKY 3PCHUS;
7) IpOSIBIISIET BBICOKYIO CTETICHb Y4acTHs B 00-
el TUCKYyCCUU

6.2 HpOMe)KyTO‘lHaH aTTecTanus CTYACHTOB 10 TUCHUIIJINHE

IIpoMexyTouHas aTTecTanys sBJIAETCA IPOBEPKOM BCEX 3HAHNUMN, HABBIKOB U YMEHHHU CTY-
JIEHTOB, IPUOOPETEHHBIX B IIPOLIECCE U3YUEHUS JUCUUILTUHBL. DOpMOIi MpOMEKYyTOUHOM aTTecTa-
UM 110 JUcUUIUIMHE «OO01Ias K0Iorus» ABiseTcs 9K3aMeH, KypcoBasi paboTa

Jlj1 olleHMBaHMsI pe3yJIbTaTOB OCBOCHUS IUCLUIUIMHBI IPUMEHSIOTCA CIIEIYIOIINE KpUTe-
PHH OLICHUBAHUS.

Kpurepun onieHUBaHHMs YCTHOTO OTBETA HA IK3aMeHe

OrnieHka 5 (OTIMYHO) CTaBUTCS, €CJIH.

1) nonHo, yOeaUTEIbHO PACKPHITO COACPIKaHUE YUeOHOTO MaTepHaia JUCIUIUIHHEI,

2) y4eOHbII MaTepual U3JI0KEH IPaMOTHO, B OIPEAEICHHOM JOrMuecKoi nociie0BaTelb-
HOCTHU, TOYHO UCIIOJIb3YETCS] TEPMUHOJIOTHUS;

3) IpOJEMOHCTPUPOBAHO XOPOIIO c(HOPMUPOBAHHOE YMEHHE HILTIOCTPUPOBATH TEOPETH-
YECKHUE MOJI0KEHUS KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSATh UX B HOBOM CUTYyallUH;

4) NpoAEMOHCTPUPOBAHO YCBOGHUE paHEE N3YUYEHHBIX COIYTCTBYIOIIUX BOIPOCOB, c(hop-
MHPOBAaHHOCTb M YCTOMYMBOCTh KOMIIETEHIIMH, YMEHHI U HABBIKOB;

5) BbICOKasi CTEIIEHb CAMOCTOSITEIbHOCTH OTBETA, 03 HABOJISIIUX BOIIPOCOB;

6) AOMyILEHBI O/1HA - IBE€ HETOUHOCTH IIPU OCBEIIEHNH BTOPOCTENIEHHBIX BOIIPOCOB, KOTO-
pBI€ UCTIPABIIAIOTCS 110 3aMEYAHUIO.

OrneHka 4 (X0OpoIIo) CTaBUTCS, CCIIH:

1) mosIHO PacKpBITO coziep)kaHue yueOHOro MaTepHraia JUCHUIUIMHBL, HO B U3JI0KEHUH J0-
MyLEHbl HEOOJbIINE TPOOEIIbI, HE UCKA3UBILNE COJEPKAHUE OTBETA;

2) y4eOHBbII MaTepHal U3JI0kKEH IPaMOTHO, B OIPEAEICHHOM JOrMuecKoi Mociie0BaTelNb-
HOCTH, JOCTATOYHO TOYHO HCIOJIb3YETCS] TEPMUHOJIOTHUS;

3) yMeHue WIUTIOCTPUPOBATH TEOPETUYECKHE TIOJ0KEHNSI KOHKPETHBIMH IIpUMEpaMHu, Tpu-
MEHSTh UX B HOBOM CUTYyallul MPOJEMOHCTPUPOBAHO HA IOCTATOYHOM YpPOBHE;

4) IpoIeMOHCTPUPOBAHO YCBOCHUE paHee N3yYEHHBIX COMTYTCTBYIOLIMX BOIIPOCOB, 10CTa-
TOYHAasi CHOPMHUPOBAHHOCTH U YCTOMYUBOCTH KOMITETEHIIN, YMEHUHN U HABBIKOB;

5) noctaroyHasi CTeeHb CaMOCTOSTENbHOCTH OTBETA, HEJJOUETHI JIETKO UCIPABIISIOTCS 110
3aMEUYaHUI0 HK3aMEHATOpPa;

6) OMyIIEHBI OJIHA - IB€ HETOYHOCTH IIPU OCBEIIEHUH BTOPOCTETIEHHBIX BOIPOCOB.

Onenka 3 (y10BIETBOPUTEIBHO) CTABUTCS, €CIH:

1) HEMOJIHO UJIK HETIOCIEI0BATEIBLHO PACKPBITO COJIepKaHue yueOHOro MaTepuaa JUCIy-
IUTMHBI, HO TIOKa3aHO 00I1iee TOHMMaHKUe BOIPOCa U IMPOIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE
JUISL TATbHEUIIEro YCBOSHHS MaTeprana;

2) UIMETHCh 3aTPYAHEHUS UM JOMYIIEHbI OIIMOKH B ONpE/IeNIeHUH MMOHATUH, UCII0Ib30Ba-
HUU TEPMUHOJIOTUH, UCTIPABJICHHBIE T1OCJIE HECKOIbKUX HABOSIIUX BOIIPOCOB;

3) yMeHue WUTIOCTPUPOBATh TEOPETUYECKHE TOJ0KEHNSI KOHKPETHBIMH IIpUMEpaMH, Tpu-
MEHSTh UX B HOBOM CUTYalluu HE MPOJIEMOHCTPUPOBAHO Ha HU3KOM YpPOBHE;

4) Ipy HETIOJIHOM 3HAHHM TEOPETHUECKOro MaTepHasa BeIABICHa HeJoCTaTOYHAsA chopMu-
POBAHHOCTh KOMIETEHIIUN, YMEHUN U HABBIKOB, CTYACHT HE MOXKET IPUMEHHUTH TEOPUIO B HOBOM
CUTYalluu;

5) HU3KHI YpOBEHb CAMOCTOSITEILBHOCTH OTBETA, HEIOUETHI HE UCIIPABIISIFOTCS 110 3aMeya-
HUIO DK3aMEHATOpPa;

6) AomyIIeHbl OIUOKH MTPU OCBEIIEHUH BTOPOCTENIEHHBIX BOIIPOCOB.

OreHka 2 (HeyOBIETBOPUTENILHO) CTABUTCS, €CIIH:

1) He pacKkpbITO OCHOBHOE COJIEpKaHNE y4eOHOro MaTepHasa JUCLUILINHEI,

2) oOHapyKeHO He3HAHUE MJIM HEMOHMMAaHue O0JIbLIeH Uil HanboJsiee BaXKHON 4acTH y4eo-
HOI'0 MaTepHaa;
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3) nomyiieHs! OMIMOKU B OTIPEICTICHUH MTOHITUH, TPU HCIIOJIb30BAaHUH TEPMUHOJIOTHUH, KO-
TOpbIE HE UCIPABIICHBI MTOCIIE HECKOJIBKUX HABOJAALIMX BOIPOCOB.

4) He chopMUpPOBAHBI KOMITETCHIINY, YMEHUS U HABBIKH.

5) kpaliHe HU3KUH YPOBEHb CAMOCTOSTEILHOCTH OTBETA.

6.3 TunoBble KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbl, HeOGX()}II/IMBIe AJIsA OHCHKH
pe3yJbTaToOB 0CBOCHUSA TUCHHUIIIMHBI

BapuaHT KOHTPOJIbHOI padoThI A1 TeKyIIeil NPOBepPKH 3HAHUI
KonrtponbHas padora no reme «CBeT, TeMIepaTypa U BIaKHOCTb B )KU3HU OPraHU3MOB» (Ha
IIpPUMEpPE BIAKHOCTH)
Bapmuanr 1

1. OxapakTepu3yiTe SKOJIOTUYECKYIO TPYIIY PACTEHHA: THTPOPUTHI.
2. YKaKuTe 3KOJOTUYECKYIO IPYIIILY PACTEHHUs, aHATOMUYECKOE CTPOEHUE KOTOPOIO IIPEICTaB-
JeHOo Ha pucyHke Ne 7.
3. VKaxuTe, K KaKOi 3KOJIOIMYECKOM TPYIIIE OTHOCSTCS JTaHHbIE PACTECHHUS:
- Iy3bIpyaTKa TOJICTOKOPHEBAs;
- TPOCTHUK OOBIKHOBEHHBIH;
- IeCYaHKa CUTHUKOBAS;
- IOPTYJIaK OrOPOJIHBIN?

BapuaHT KOHTPOJIbHOIT PadOTHI AJI IPOBEPKU 0CTATOYHBIX 3HAHUM
Bapuant 1
1. CoBokynHOCTb 0co0O€il 01HOrO BU/AA, OOUTAIOIIMUX B OJHOM reorpauueckoil 30He, CBOOOIHO
CKPEIIMBAIOIINXCS U 00JIQIAI0NINX COOCTBEHHBIM T€HO(POHI0M, HAa3bIBACTCS:
a) nonynsinueii; 0) OUOIIEHO30M; B) COOOIIECTBOM; I') SKOCUCTEMOH.
2. buoreHHBIM BeleCTBOM OHMOC(EPHI SBISIOTCS:
a) Topd U mecok; 0) yrojib ¥ pacTeHus; B) TOpQ U yroib; T') MECOK U PaCTECHHS.
3. CriocoOHOCTH KUBBIX OPTaHU3MOB OTBEYATh HA OMPEIEIEHHBIC BHEITHUE BO3/ICHCTBHS CIIEIU-
(buUecKuMu peakIusIMU Ha3bIBAETC:
a) U3MEHUYHBOCTBIO; 0) pa3paKuMOCTbhIO; B) pPUTMHUUHOCTBIO; T) HEPAPXUYHOCTHIO.
4. K kako# 3K0JI0ruyeckoi rpyImrne Mo OTHOIEHHUIO K BOJIE OTHOCUTCS JIOTOC?
a) ckiiepouThl; 0) ME30PUTHI; B) CYKKYJIEHTBI; T') TUAPOPUTHI
5. Pa3znenenue skocucTeMbl Ha aBTOTPO(MHBIM M TeTepOTPO(HBIN SAPYChl XapaKTEepHO A ee
CTPYKTYPHI:
a) TpodUIeCcKoii; 0) MPOCTPAHCTBEHHOM; B) BUIOBOM; T') 3KOJIOTMUECKOH.
6. 3anoanume nponycku: CyKIeCCUU TI0 BIMSHUIO HA HUX YeJIOBEKa ACNSIT HA M
a) oOpatumblie); 0) perpecCUBHbIE; B) SHIOTEHHBIE; T') aHTPOMOTEHHBIE; 1) TPUPOIHBIE.
7. IlpuMepomM MacTOMIIHON MUIEBOM LIEMHU SABISETCS MOCIEI0BATEIbHOCTD:
a) KMBCSK — 3eMJIEpoiiKka — JIcHIa; 0) BOJIK — MKCOJOBBIH KIIEIl — BUPYC;
B) TpaBa — Ky3HEUUK — )KaBOPOHOK; T) )KYK-OJIEHb — 3eMJIepOlKa — JIeCHasl KyHHIIA.
8. Haubonee HU3KMeE MOKa3aTeNId IEPBUYHON U BTOPUYHON MPOITYKIIMU UMEIOT SKOCUCTEMBI:
a) TYHJIp U JIECOTYH/IP; 0) MOJIIPHBIX MMYCTBIHB; B) HU3WHHBIX O0JIOT; I') BEPXOBBIX OOJIOT.
9. IleHOYKH-TEeHHKOBKH U TIEHOYKH-BECHUYKH, OOMTAIOLINE B OJTHOM JIECY, COCTABIISIOT:
a) JIBE MOMYJISAINN OJJHOTO BU/Ia; 0) OJHY MOMYJISINIO IBYX BUJIOB;
B) JIB€ MOMYJISILIMU ABYX BUJIOB; T') OJIHY HMOMYJISIUIO OJJHOTO BHJA.
10. YcTaHOBUTE COOTBETCTBUE MEXKTY TUIIOM B3aMMOOTHOIIIEHHS BUJOB U €r0 IPUMEPOM:

1) myryanusm a) COCHA KeJIpoBasi U eIb CUOMpCKas
2) mapazuTu3M 0) cocHa KepoBasi M KeJPOBKa
3) KOHKypeHLus B) COCHA KeJJpoBasi U KeJpoBasi ryoKa.

11. CxoncTBO arpo3KOCUCTEMBI Cajla C SKOCUCTEMOM Jieca COCTOUT B TOM, UTO:
a) B HUX IPYCHOE PACMOI0KEHUE PACTeHUH; 0) B HUX MPOBOJATCS MEPOIPHUSATHS 110 MOBBIIICHUIO
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IUIO/IOPO/INS TIOUBBI; B) OHU UMEIOT OOJIBIIOE Pa3sHOOOPa3He )KUBOTHBIX; ) B HUX POBOJATCS Me-
ponpusITHS 110 00pb0OE C BPEAUTEIISIMH.
12. IToka3arenb, OTpaKaIOUIH TEOPETHUECKUI MAKCUMYM IIOTOMKOB OT OJJHOM 0COOU MOIMYJISLIUU
3a roJl WM 32 IEPUOJ] TOKOJICHHUS, HA3bIBACTCS:
a) TEOMETPUYECKOM Mporpeccueit; 0) OMOTUUECKUM MOTEHIIUAIIOM; B) KOJIOTMYECKON BaJIe€HTHO-
CTBIO; T') IeMOrpahUueCKUM B3PHIBOM.
13. ’)KuBoTHBIE — BOJIHBIE OOMTATENH, PEAKH KOTOPIX BEJIM CYyXOIMYTHBIN MM OKOJIOBOIHBII 00-
pa3 )KU3HU (KUTHI, 1e1b(PUHBI, MOPCKHE 3MEH ), HA3bIBAIOTCS:
a) MOJYBOJHBIMU; 0) MEPBUYHOBOHBIMH; B) OKOJIOBOAHBIMHU; I') BTOPUUHOBOAHBIMH.
14. MexxBUAOBBIMA OMOTHYECKUMU (DaKTOpaMHu SIBJISIFOTCS ([Ba BIOOpA):
a) BIIAXKHOCTH; 0) rpynmnoBoi 3G GeKT; B) KOMMEHCAIIU3M; T') XUIITHHYECTBO; 1) TeMIIepaTypa.
15. 3anonHuTe MPOMYCK: MIMPUHA 30HBI TOJIEPAHTHOCTH OPTaHU3MOB ONPEIEIEHHOTO BUa 3aBU-
CHT OT oco0eii:
a) BO3pacTa, 1oJia u GU3U0JIOTMYECKOT0 COCTOSTHUS; 0) pa3MepOB, MAaCcChI Tella U CTETICHU MOABHK-
HOCTH; B) OKpacKku 1 (popMsI Telna; T) reorpaduyeckoro paclpoCTpaHEeHUs v CTETIEHU POCTa.
16. CocrosiHre (U3MOIOTMYECKOTO IOKOS OpPraHU3MOB, HAOIOJAIOIEecs] MPH BHE3AIMHOM
HACTYIUICHUH HEOJIaroNnpHsTHBIX YCIOBHH CpPEIbl, COMPOBOXKIAIOIICECS CHUKCHUEM [0 MUHH-
MyMma 0OMeHa BelIeCTB, Ha3bIBACTCS:
a) aKKJIMMaTH3aIueii; 0) aHabuo3om; B)
17. buotuueckue GakToOpbl MO MPOUCXOXKICHUIO JENATCS Ha aKKOMOJAIUEH; T') ajanTanueil.
a) pUToreHHmle, 300r€HHbIE, MUKPOOUOT €HHBIE;
0) xuMHuueckue, PU3NIECKre, KOCMUYECKHUE;
B) KJIMMAaTUYECKHE, IOYBEHHBIE, OpOrpaduyeCcKue;
T') IEPUOUYECKHE, IUKINYECKUE, PUTMUYECKUE.
18. IIpu pe3koM yXyALICHHH YCIOBUI Cpellbl OPTaHU3MBI PA3HBIX BHJIOB MOTYT IPHUOCTaHABIIH-
BaTh CBOIO >KU3HEJEATEIbHOCTh M MEPEXOAUTh B COCTOSHUE TaK HA3bIBAEMOW CKPBITOM >KU3HU
(MM MHUMOM CMEpPTH), KOTOpOE Ha3bIBaeTcs ...
a) anabmo3oM; 0) ciMOM030M; B) aHTHOMO30M; T) MYTyalIu3MOM
19. K 6uokocHOMY BemecTBy Onocdepbl OTHOCITCS: 1) 1o4YBa, BOja, Yroiib, KOCMHUYECKAs ITBLTb;
2) mouBa, HE(PTb, canponeins; 3) Topd, yrojib, IPUPOJHBIN a3, U3BECTHSAK; 4) pacTECHUsI, )KUBOT-
HBbIE, TPUOBIL.
20. Kakue n3 nepeynciaeHHbIX 3KOJIOIHYeCKUX (GaKTOPOB OTHOCATCS K OMOTHYECKUM?
a) acKapu/Ja B TOHKOM KHIIEYHHUKE YeJIOBEKa,
0) moxapwuile; B) BeTep; I') IPUIMBBI U OTIUBBI; 1) ONbUICHHE THOUCKYCa KOTUOPH
3amanue 1. Kakue aganramnuu xapakTepHbl 11t oduraresneit riryous MupoBoro okeana?
3aganue 2. Yto Takoe 6GMomMacca 3KOCHCTEMBI U KaKOBBI SKOJIOTHYECKHE MOCIIEACTBUS €€ HeCTa-
OuibHOCTH?
3ananue 3. B uem nmpuyMHa KOHKYPEHTHOM OOpHOBI 32 HKOJIOTHYECKYIO HUIIY U CYTh NMPHHIIKIA
l"ayse?
Jokaan ¢ myabTuMenuitHol npe3enTanueii. Tema 3: «Cpenbl :KU3HH OPraHU3MOB»

1. «buorpadus u tpyast M.C. I'unspoBay.

2. DKOJOTrM4yecKHe IpymIibl TOYBEHHBIX OPraHU3MOB.

3. Tlapa3uTu3Mm: CYIIHOCTh, pa3HOOOpa3ue Mapa3suTHICCKUX (HOPM.

4. CuUMOMOHTHI U UX 3HAUCHUE.
Ycrublii onpoc. Tema: «Cpeaa u 3xoJiornyeckue paxkropon»

1. Kakue skonoruyeckue rpymnmbl pacTeHUH U KUBOTHBIX BBIACISIOT 110 OTHOILIECHHIO K
BraxHoctu? [IpuBeaure npumepsl.

2. KakoBbl agantanuu y pacTeHUi K HEOCTaTKy U U30BITKY Biaru?

3. KakoBbl aganramnyu y )KHBOTHBIX K HEJIOCTATKY M M30BITKY BIIaru?

4. Kakoe 3Ha4eHHE UMEET CBET ISl PACTEHUN U )KMBOTHBIX ?

5. HasoBurte u oxapakTepu3yiiTe KOJIUYECTBEHHbIE XapaKTEPUCTUKHU CBETA: UHTEHCHUB-
HOCTb paJiMalliy, BETMYUHY OCBEIICHHOCTH.
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6. OxapakTepu3syiiTe XapaKTepUCTUKY CBETa — JJIMHY BOJIHBI.

7. OxapakTepu3yiTe XapakTEepUCTUKY CBE€Ta — MPOAOHKUTEIBHOCTh BO3AEUCTBUA
(mmny cBetoBoro AHs). Kak rpymmbl pacTeHU U )KMBOTHBIX BBLICISIOT 1O MX (hOTOmepuouye-
CKOM peakuuu?

8. Kakoe 3HaueHue B KU3HU OPraHU3MOB UMEET JIIOMUHECLICHITHS?

9. Kakoe npakTuyeckoe 3Hau€HUE UMEIOT 3HaHU O poTonepuoausme?

10. Kakwue ajmanTanuy UMEIOTCS Y paCTeHUN K MAaKCUMaJIbHOMY MCTOIb30BaHni0 OAP?

11. Ha3oBute 3K0JIOTHYECKUE TPYIIIIBI PACTEHH 110 OTHOILIEHUIO K CBETY.

12. Kakoe 3HaueHHE UMEET TeMIIepaTypa JUIsl pACTEHUH U KUBOTHBIX?

13. B kxakowm 1uamna3zoHe TeMIlepaTyp CyIIeCTBYIOT KHBbI€ OpraHU3MBbI?

14. Ot kakux (akTOpPOB 3aBUCAT TEMIEPATYPHbIE MPEIEIIbl U TEMIIEPATYPHBINA ONTH-
MyM?

15. Ha kakue rpymnbl MoApa3AeisiFoTCS OPraHu3MBbI [0 OTHOILICHHUIO K TEMIIEPATYPHOMY
dbakropy?

16. OxapaxTepu3yiiTe aganTaluyd OPraHU3MOB K JIEHCTBUIO BBICOKMX M HU3KHX TEMIIEpa-
TYyp.

17. Ha3zoBwute Tpu mpaBuiia, OTpaxkaromye MOop(HoIOrHIecKre aJanTaluid OPraHu3MOB
M0 OTHOLIEHHIO K TeMIIepaType.

18. B kakux KIMMAaTUYECKUX YCIOBUSAX OOUTAIOT MICUXPOPUTHI?

19. Ha kakue rpynmnsl MOKHO pa3/IeUTh NCUXPOGUTHI?

20. Ykaxute 0COOEHHOCTH MOP(OIOTHUECKOTO U aHATOMUYECKOTO CTPOCHHS XBOWHBIX
JIEPEBbEB K HU3KUM TEMIIEPATYPaM.

21. Yxaxure 0COOEHHOCTH MOP(OIOTUIECKOTO U aHATOMUYECKOTO CTPOCHHUS BEYHO3EIIe-
HBIX KYCTApHUYKOB K HU3KUM TEMIIEpaTypam.

22. Kakwue opranu3Mel Ha3eiBatoTCst okcunoduramu? [IpuBeaure mpumepsl

23. Ykaxurte 0COOEHHOCTH OOMTAaHUS OKCUIO(UTOB.

Tecr. BxoaHo#i KOHTPOJIb

1. ®akTop, ypoBEHb KOTOPOTO MPHOIMKAETCS K TIPE/IeaM BEIHOCIMBOCTH OpraHU3Ma HITH TIpe-
BBIIIIAET €€, HAa3bIBAIOT:

a) ONTUMAJIbHBIM;

0) SKOJIOTUYECKHM;

B) MUHUMAJIbHBIM;

I') OTPaHUYHUBAIOLIUM.

2. AGnotnyeckuMu (pakTopaMu Cpeiibl He SBISIOTCSA:

a) BOJIa M BbIMAJICHHE OCAIKOB;

0) rpyHT;

B) B3aHMO/ICHCTBHUE TUIIA «TIAPA3UT - XO3AUH;

r) penbed.

3. 3aKOH ONTHMYyMa O3HAUaeT CIIeayIolIee:

a) OPTaHU3MEI IT0-Pa3HOMY MEPEHOCAT OTKIOHEHHS OT ONTHMYMa;

0) 100011 HKOJTOTHUECKUH (PaKTOp UMEET ONpeieeHHbIE MPeAebl OI0KHUTEIHHOTO BIUSHUS Ha
OpTaHu3M;

B) JIF000H 3KOJOrMYEeCKHi (hakTOp ONTHUMAIBHO BO3/IEHCTBYET HAa OPraHU3M;

T) 110001 OpraHu3M ONTUMAIBHO MOJICTPAUBAETCS MO/ PA3IMYHBIE YCIOBUS OKpY KaroIIe
CpeJBbl.

4. OcTphlil HEAOCTATOK KUCIOPO/Ia OUTYIIAETCS B CJIOAX BOJIBIL:

a) C OYEeHb OBICTPBIM NOCTOSIHHBIM TEUECHHEM;

0) 3aceneHHbIX OaKTEPUSIMH U KUBOTHBIMU;

B) ¢ OOJIBIION TUIOTHOCTBIO (PUTOTUIAHKTOHA;

') CHJIBHO 3aCEJICHHBIX OypBIMU BOAOPOCIISIMH.

5. CunbHOE OCBEUICHUE MPSMBIMU COJTHEYHBIMH JTY4aMHU XYK€ BCETO MEPEHOCHT:
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a) Me30(HTEHI;

0) re’noQuTHI,

B) CIIMO(DHUTHI;

T') MUPODHUTHI.

6. SIpKuM IpUMEpPOM MPHUCTIOCOOIECHHUH K HEIOCTATOYHON OCBEIICHHOCTH SIBIISICTE) TaKast KU3-
HeHHas ¢popMa pacTeHH, Kak:

a) CYKKYJICHTBI;

0) KyCTapHUKH;

B) JIMAHBI,

T') CTJIAHUKH.

7. Ilepexon u3 cocTosSTHUS aHA0M03a K HOPMAIBbHON aKTUBHOCTH BO3MOKEH B TOM CITydae, eCu
He:

a) HapylleHa CTPYKTypa MaKpOMOJIEKYJI;

0) CABUHYTHI )KU3HEHHBIE PUTMbI OpPTaHU3Ma;

B) YBEJIMYEHA KOHIEHTpALUsl CaXapos.;

') YMEHBIIIEHO COAECPKAHHUE BOIBI.

8. JKuBOTHBIE, KOTOpBIE [TEPEIBUTAIOTCS B TIOYBE 110 TOHKUM CKBaXMHaM, HE ITprOerast K pbIThio,
UMEIOT TeJO:

a) MaJIoro MOTNEePEYHOr0 CEYCHUS U CIIOCOOHOE U3rH0aThCS;

0) ¢ )KECTKHMH YelIyiH4aThIMU IOKPOBAMU;

B) C rOJIOBOM; pacIIMPEeHHON U YKPEIUIEHHOM TOJICTBIM CJIOEM XUTHHA;

T') C POIOIIUMHU KOHEUHOCTSMH.

9. Kakas u3 npuBeICHHBIX 1NN MUTAHUS JCTPUTHAS?

a) nadHUU — MaJIbKU PbIO — OKYHb — YalKu;

0) HeKTap — Myxa — MayK — 3eMJIepOiiKa — COBa;

B) €KEBHUKA — pbIXkas [10JIEBKA — JIHCA;

') MEPTBOE KUBOTHOE — JINYMHKH ’KYKa - MOTHJIbIIIUKA — SALIEPULIA;

1) TpaBa - KYK - TpaBsiHast JATYIIKA - OOBIKHOBEHHBIH YK .

10. TToyBa xak cpesia 0OOMTaHUS BKIIIOYAET BCE IPYMIIbI )KUBOTHBIX HO OCHOBHYIO 4acThb €€ Ono-
Macchbl pOpMUPYIOT:

a) KpyIHble XUIIHUKU (TeTepOTpOo(dbl — KOHCYMEHTHI 1-ro mopsaka);

6) canpodaru (canporpodsl);

B) POAYLIEHTHI (aBTOTPO(BbI);

I') TeTepOTPO(BI — KOHCYMEHTBI 2-TO MOPSAIKA.

11. Tun B3aMMOOTHOIIEHUH CAENYIOIIMX IPEICTaBUTENIeH )KUBOTHOTO MUPa MOYKHO Ki1accupu-
IUPOBATh KaK «HAXJICOHUYECTBO:

a) pak-OTLIEIbHUK U aKTUHUSI,

0) SXMHOKOKK M cO0aKa;

B) Tiecel] U OeIbIil MeBEIb;

T') BOJIK ¥ KOCYIISL.

12. CoBOKyITHOCTb BcexX (aKTOPOB CPeibl, B Ipe/ienax KOTOPO BO3MOKHO CYIIECTBOBAHHUE BUA
B IIPUPOJIE, HA3BIBAIOT:

a) coo0IIeCcTBOM;

0) 9KOJIOTHYECKOW HUIIIEH;

B) OMOTEOIIEHO30M;

T') 9KOTOIIOM.

13. bonbIIoi MPOIEHT yIiIepo1a B MPOIECCE CYNMIECTBOBaHMS Oroc(epbl HAaKaIINBaeTCs B!

a) ClaHIax ¥ KapOOHATHBIX MOPOJax;

0) mecuaHuKax;

B) KPEMHMMOPraHNYEeCKUX MTOPOJIAX;

T) KEJIe3HBIX U MapraHLEBbIX pyAax.

14. OCHOBHBIM NPUHIIUIIOM YCTOMYHUBOCTH 3KOCHUCTEM SIBIISIETCS:
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a) MHOroo0paszue Gpopm KHU3HH;

0) MPOCTPAHCTBEHHBII pa3Mep dKOCUCTEM;
B) CTAOWJIbHBIN KJIMMAT;,

r) reorpaduueckas IMPOTa MECTA.

15. JIro0Oast sxocucTema, sIBJIsSE€TCS:

a) 3aKpBITON CHCTEMOM;

0) OTKPBITOM CUCTEMOI;

B) MOJHOCTHIO aBTOHOMHOM CHCTEMOIi;

I') IOJIHOCTBIO HE3aBUCUMOM CHCTEMOM.

TecT A1s TeKkyuieil nmpoBepku 1o teme «HagoprannuaMeHHbIE CUCTEMBI: OUOIIEHO3BI

BapuanTt 1
3ananue 1. BeimosiHute Tecr.
1. Kak Ha3bIBalOT COBOKYITHOCTD MOIYJISIIIUI Pa3HBIX KUBBIX OPraHU3MOB (PACTECHHI, KHUBOTHBIX
Y MUKPOOPTaHU3MOB) OOUTAIONIUX HA OMPEACIICHHON TEPPUTOPHUH?
a) OMOIICHO3;
0) duroreHos;
B) 3001ICHO3;
') MUKPOOOIICHO3.
2* K BaXHEHIIUM XapaKTePUCTUKaM OHOLIEHO30B OTHOCSTCS:
a) MOJTHOTAa KPYrOBOPOTA BEILIECTB;
0) buomacca;
B) BUJIOBOE pa3HooOpasue;
T') POXKIAEMOCTb;
1) BO3MOYKHOCTh PETyJIMPOBAHHS YUCICHHOCTH BHUJIOB YETIOBEKOM.
3. K 6oraToMy 1o BUJJOBOMY COCTaBy OMOIIEHO3y OTHOCHUTCS:
a) coo0I111eCTBO KOpauioBoro puda;
6) cooO11ecTBO BYJIKAHUYECKOTI'O OCTPOBA;
B) COOOIIECTBO IMYCTHIHMU;
') COOOIIECTBO TYHPHI.
4. Tlpeobaaromiue Mo YMCICHHOCTH BHUIBI COOOIIECTBA HA3bIBAIOTCS:
a) saudukaropamu;
0) BUKapuaTamu;
B) IOMUHAHTaMH;
') HHIUKaTOpaMH.
5. B cocHOBOM 00py BHAOM-TOMUHAHTOM BBICTYIIAET:
a) cocHa OOBIKHOBEHHAS;
0) opJIiKk OOBIKHOBEHHBIN;
B) MOX KYKYILIKHH JI€H;
r) nanaein Keiicke.
6. Poiip MajtO4MCIIEHHBIX BUAOB B OMOIIEHO3aX 3aKIF0YaeTCs:
a) B YMEHBIICHUH OMOJOTUYECKOT0 Pa3HO0Opasus;
0) B MOTOJHEHUH U 3aMEIIIEHUY BHI0B-JOMHUHAHTOB;
B) B YBEITUUCHUU CAMOPETYITHPYIOIINX BO3MOXKHOCTEHH;
') B YMEHbBIIIEHUU Pa3HOOOpa3us OMOTUYECKUX CBSI3EH.
7. * Mo3an4Hoe CTpoeHHe co00IIecTBa 00yCIOBICHO:
a) OJTHOPOJHOCTHIO MUKpOpenbeda;
0) HEOTHOPOAHOCTHIO TIOYB;
B) NIESITEITLHOCTHIO YEIOBEKA,;
T') JeSTEIbHOCTHIO KUBOTHBIX;
1) BIUSTHUEM PacTCHUI-3IU(PUKATOPOB.
8. IlepeHOC KUBOTHBIMU CEMSIH, CIIOP, BLIBIBI PACTCHUN SBIISETCS PUMEPOM MEKBHIOBBIX
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CBSI3EHU:

a) Tpo(hUUECKHX;

0) popuueckux;

B) TOMTMYECKHUX;

r) habpuuecKux.

9. Ilpu popMHUpPOBAHUY SIPYCHOCTH B JIECCHOM COOOIIECTBE JUMUTHUPYIOIIMM (PAaKTOPOM SIBIISETCS
a) CBET;

0) Temmeparypa;

B) BOJIa;

T') MoYBa.

10. KonnuecTBeHHBIN TIOKA3aTeNb, UCTIOIb3YEMbIi B OMOLIEHOJIOTHH U OTPAXKAIOIIUI YUCIIO 0CO-
Oeli Ha eMHMILY TUIOIIAAN UM 00bEMa 3aHUMAeMOTr0 IPOCTPAHCTBA, HAa3bIBACTCS:

a) OOMJIMEM BHJIA;

0) MOCTOSTHCTBOM;

B) 4aCTOTOM BCTPEYAEMOCTH;

I') CTETIEHBIO JOMUHUPOBAHUS.

11. KonnuecTBeHHBIN TTOKA3aTeNb, UCIIOIB3YeMbIH B OMOLIEHOJIOTHH U OTPAKAIOIINI MTPOIIEHT-
HOE€ OTHOILIEHME YHCIIa IPOO U YUETHBIX IJIOLIAJI0K, I'/Ie BCTpeUaeTcs B, K 00LIeMy YUCTy
po0 WM TUIOIIAI0K, Ha3bIBAETCS:

a) oOnIMeM BUJA;

0) MOCTOSTHCTBOM;

B) 4aCTOTOM BCTPEUAEMOCTH;

T') CTETIEHBIO JOMHUHUPOBAHUS

12. TepmuH «buolieHOTHYECKHE TPYIITUPOBKUY IPUMEHSETCS:

a) HaCeJIEHUIO CTBOJIOB JIEPEBLEB,

0) HaceIeHuIo Jieca;

B) HAaCEJIEHUIO JIyTa;

I') HACEJICHUIO MOYBBI.

13. B cOOTBETCTBHH € MTPABUIIOM reorpapuueckoil 00ycI0BICHHOCTH U3MEHEHUH pa3HOo00pas3us
Je Kannons-Yomeca no Mmepe nNpoABHKEHH ¢ CeBepa Ha 10T, Kak MPaBUJI0, BUI0BOE Pa3HO00-
pasue cooOIIecTB:

a) yBeJIMUMBaETCS;

0) yMeHbIIIaeTcs;

B) HE U3MEHSETCS;

I') CHayaJia yBEeJIMYUBACTCS, 3aTEM YMEHBIIIACTCSI.

14. Boibepute npaBUIIbHBIA OTBET U3 MPEATIOKEHHBIX BapuaHToB. HagzemHas sspycHOCTb B OHMO-
LIEHO3€ MO3BOJISIET:

a) 6oJiee OJTHO UCIIOJIb30BaTh PACTEHUSM MUHEPAJIbHbBIE BEIECTBA IOYBHI;

0) ONTUMAJILHO MCIOJIb30BaTh PACTCHUSIM TUIOIIAAh COOOIIECTBA;

B) 0oJiee MOJIHO UCTOIb30BATh PACTEHUSM CBETOBOM MOTOK;

r) 6oJiee yCHEenIHO pacTeHUsIM IPOTUBOCTOATh uTodaram.

15. Boibepute npaBUIIbHBIA OTBET U3 MPEATIOKEHHBIX BapUAHTOB. V13 BUI0B-TOMUHAHTOB XBOIi-
HOTO Jieca poJib 3AU(HUKATOPa BBITOJIHSET:

a) eJlb assHCKas;

0) cocHa OOBIKHOBEHHAS;

B) MEJIBE/Ib;

r) Oernka.

TecTbl 17151 HTOr0BOI NpoBepKkH 3HaHMI — B 6aze CIO

IIpuMepsI TeM KOHCIIEKTOB
Tema: «O01mast 3K0J0rus KaK HAYKa)
1. WcTopus pa3BUTHS SKOJIOTHH.
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2. HayuHble HampaBJIeHUs B 3KOJOTHH.
3. Merobl uccienoBaHus 00LIeH FKOIOTUH.
IIpumep BonpocoB auckyccuu (VIS 3aHATHI B HHTEPAKTHBHOM (opme)

Tema: buornyeckne B3aHMOOTHOLICHUSI OPTraHNU3MOB

1. Moryt 11 OpraHu3Mbl )KUTh U30JIMPOBAHHO, HE BCTYMAasi B OMOTUYECKNE OTHOLICHHUS?

2. Mexay KakuMH rpyninaMyu OpraHu3MoOB MOT'YT ObITh OMOTHYECKHE OTHOLIEHUS?

3. Bcerna nu opraHu3Mel MOJTy4YaroT BHITOY OT YCTaHOBIICHUSI OMOTHYECKUX CBS3EH APYyT
¢ apyrom?

4. HackoabK0 MHOT0OOpa3Hbl OMOTHYECKHE OTHOIICHHS?

5. KakoBa poJyib OMOTHYECKUX OTHOIICHHUH B Ipupoae?

IIpumepHbIe BONPOCHI K IK3aMeHY

1. Cpena. dakTopsl cpenbl. Dxonorudeckue dpakropsl. Kinaccudukanuu pakTopos cpebl.

2. O0ure 3aKOHOMEPHOCTHU JIEHCTBHSI HKOJIOTHYECKUX (PaKTOPOB HA JKUBBIC OPTraHU3MBI.
OKoJornyeckasi BAJICHTHOCTD.

3. Ilytu agantauuii *UBBIX OPraHU3MOB K U3MEHSIOIIUMCS YCIOBUAM cpelibl. [IpumMepsi.

4. Cer Kkak 3Kkonorudyeckuit pakrop. Xapakrepuctuku ceera. DAP. Aganranuu pactenuii
K CBETY. DKOJIOTUYECKHUE IPYIIIIBI OPraHU3MOB 110 OTHOIIEHUIO K CBETY.

5. CBer. DKon0rN4ecKoe AEUCTBUE Pa3IMYHbIX YYaCTKOB COJHEYHOI'O CIIEKTPA HA KUBOT-
HBIX.

6. Temnepatypa Kak 3KOJIOTHYECKHH (akTOp. DKOJOTHUECKUe IPYIIbl OPraHU3MOB IO OT-
HOILIEHUIO K TeMIeparype. Afantainuu pacTeHUu K U3MEHEHUIO TEMIIEPATYPBhl.

7. OCOOEHHOCTH TEMIIEPATypHOTO PEeKUMa JKUBOTHBIX. AJTaNITAllUU )KUBOTHBIX K U3MEHe-
HUIO TEMIIEpAaTypHOro (paxTopa.

8. Poib BIa)KHOCTH B JKM3HHM Ha3€MHBIX OPraHU3MOB. DKOJOTMYECKUE IPYIIIbI PACTCHUM
Y )KMBOTHBIX M UX a/1allTall1y.

9. Cneuncuka BogHOH cpeabl 00uTaHHs. DKOJOTHUECKUe 30Hbl MUPOBOTO OKeaHa U Ipec-
HOBOJIHBIX BOJIOEMOB.

10. YcnoBust o6uTaHus OpraHU3MOB BOJTHOU Cpeibl, aAanTallii OpraHu3MOB.

11. Dxonoruyeckue rpymnibl OpraHU3MOB B BOJHOU Cpesie M MX aJlalTallliK K )KU3HU B BOJIE.

12. XapakTeprcTuKa Ha3eMHO-BO3IyLITHOM cpe/ibl 0OUTaHMs. AJanTaluy .OpraHu3MOB.

13. IlouBa kak cpena oOutanusi. KoMmnoHeHTh! U TOPU30HTHI 1T0UBbI. [111010pO/I1iEe TOYBHI.

14. YcnoBus o6UTaHUs OpraHU3MOB OYBEHHOM Cpe/Ibl.

15. Dkonoruyeckue rpynmnbl MOUYBEHHBIX OpraHU3MOB. Poiib MOYBBI B 3BONIOIMN HA3EM-
HOTro 00pa3a XKHU3HHU.

16. XKuBble opranu3msl Kak cpefia ooutanus. TUIbl Tapa3uTOB U UX aJanTaluu K oouTa-
HUIO B JIPYTUX OPraHU3Max.

17. Tunbl OMOTHYECKUX B3aUMOOTHOILIEHUH B Iipupoje. ['oMoTHIIMUecKre OTHOIIEHHUS.

18. Tunbl OMOTHYECKHX B3aUMOOTHOILEHHH B Ipupoe. ['eTepoTunuieckre OTHOLICHHUS.

19. XKuznennsie popmel pactennii. Knaccudpukanuu NU.I'. Cepebpsixosa u K. Paynkuepa.

20. Y)KuznenHsle GopMbl )KUBOTHBIX. Kitaccudukanuu >xu3HeHHBIX (POPM )KUBOTHBIX.

21. [lonsiTue o GuopuT™Max U OMOJOTUYECKUX Yacax. AIalTUBHbIE OMOJIOTMYECKUE PUTMBI.

22. bUOJIOTUYECKUE PUTMBI YEIIOBEKA.

23. ®oronepuoan3m. PoToneproOANIECKHE PEAKIIMN PACTEHNUH U )KUBOTHBIX. [IpakTnue-
CKO€ 3HaYeHHUe 3HaAHUH 0 (POTOIEPUOTU3ME.

24. Tlonatre o MONyJISAIMA B SKOJIOTUU. bruonornyeckue u rpynnoBble CBOMCTBA MOMYJIS-
UuM. TUIBI OMYISALHNA.

25. [TonoBast 1 BO3pacTHasl, TeHETHUYECKAs CTPYKTYPHI MOMYIISIIIANA PACTEHUH W )KUBOTHBIX.

26. TepputopuanbHas cTpykTypa nomyisiuuid. Oceanslii 1 KoueBoil 00pa3 KU3HU Y JKU-
BOTHBIX.

27. Dronornyeckas CTpyKTypa NONyJIsUuid )KUBOTHBIX. CeMbHU, KOJIOHUH, CTa/1a, CTaH.

28. buotnueckuii noteHuan. PoxxmaeMocTs U cMEPTHOCTD B onysisinusax. Kpusbie cmepT-
HOCTH.
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29. KpuBble pocTa unciaeHHOCTH nomynsauuid. Jucnepeus nonynsauuii. Ilepunoanueckue n
HENepUoANYECKre KoJeOaHusi YUCICHHOCTH OPraHM3MOB B MOMYNIAIMUA. MoAU(PUIMPYIOIINE U
perynupyooimue GakTopbl.

30. DKOJIOTMYECKHUE CTPATETUN BBKUBAHUS MTOIYJISALII.

31. 'omeocTa3 B nOMyJsILMsIX, MEXaHU3MBI TIOJ/IEPKAHUSI TOMEOCTAa3a.

32. buolieHo3 KaKk NpupojHas cCuCTeMa HaJJOPraHU3MEHHOT'O YPOBHSI OpraHU3alUuu KU3HU.
BunoBas cTpykrypa 6uorenosa.

33. IIpocTpaHCTBEHHAs U SKOJIOTHYECKAs CTPYKTypa OuorieHo3a. OmyiieuHbli (morpanny-
HbIN) 3 DeKT.

34. llpyHUMNIUATBHBIE YEPTHI CTPYKTYPbl OMOLIEHO30B KaK HAJOPTaHW3MEHHON CHUCTEMBI.
OTnu4Ms BOAHBIX M HA3EMHBIX OHOIIEHO30B.

35. Yuenune o Ouoreonenose u skocucteme. CTpyKkTypa OHMOreoneHo3a U SKOCHUCTEMBI.
Tpoduueckue rpynibl S5KOCUCTEM.

36. Ilumessie nenu. [Tumessie cetu. Tpoduueckue ypoBHU. DKOIOTHUECKas MUPAMHIA.

37. Ilorok sHepruu B 3xocucreMax. [lonsTue o 6uonoruveckoi npoaykTuBHOCTU. [TpHuH-
UMbl PYHKIMOHUPOBAHUS IKOJIOTUYECKUX CUCTEM.

38. Lluknnueckue u MocTynaTesbHble U3MEHEHUS B IKOCHCTEME. DKOJIOTHYECKas CyKIleC-
CHSI: TUIIBI, CYKIIECCHOHHBIN PsiJl, OCHOBHBIE ATAlbI cyKueccuid. [Ipumepsr.

39. IlpuponHbie W aHTPONIOTEHHBIE IKOCUCTEMbI. CpaBHUTENbHAS XapaKTePUCTUKA TPHU-
POJHBIX IKOCHCTEM U arpodKOCUCTEM

40. Ionsarue o 6uocdepe. OcHOBHBIE 0cOOeHHOCTH OMOc(epbl. Turbl BemecTs B Ono-
cdepe. XuMUYECKUI U BUJIOBOM COCTAB >KUBOT'O BEIIECTBA.

41. I'paHuLbl pacmpeneseHusl KUBOTO BemlecTBa B Omochepe. PopmMbl KOHICHTPALUU
JKU3HM B Orocdepe.

42. ®yHKIUH U CBOMCTBA )KHUBOTO BemlecTBa B buocdepe. [lorstre o Hoochepe.

43. T'eonornyeckuii 1 ObnoTndeckuit KpyroBoport. IIoHsATHE 0 GMOre€0XHUMHUYECKOM LIUKJIE.

44. Kpyrosopot a3zota B Ouocgepe.

45. Kpyrosopot ¢ocdopa B 6nocdepe.

46. KpyroBoport BojibI B 6uochepe.

47. KpyroBopoT yTJIEKUCIIOTo ra3a B Ouocdepe.

48. Kpyrosoport a3ora B 6uochepe

49. Vcropus pa3BuTHs 3Kosioruu. Pasniensl o01ei 5Koorum.

50. DBodrorus 6uocheprl. DTanbl TOOMOTUYECKONW U OMOTUYECKON IBOJIOIIUH.

TepmuHbl 10 Kypcy «O01ast 3K0JI0rus»

Cpena xu3Hu — Dkojorudeckuit pakrop — A6nornueckue Gpakropsl — buornyeckue pak-
TOpbl — AHTpoIOreHHble gakTopsl — [IpsMo aelicTByromumii 3xonorudeckuii pakrop — KocBenHo
NecTByOmuUi 3Kogoruueckuit pakrop — [lepBuunslil nepuonuueckuit paxtTop— BropuuHslii me-
puoaudeckuii pakrop — Bropuunslii Heneproaguueckuil pakrop — Beaymmii sxonornyeckuii dak-
Top — @OHOBBIN 3K0T0rNYeckuii pakTop — Cuia skosnorundeckoro axkropa — J[nanason neicTBus
HKOJIOTMYECKOTO (hakTopa — ONTUMYM 3KOJOTHYecKoro gakropa — 30Hbl yrHeTeHust — Kpuruye-
ckue ToukH — [Ipenesibl BBIHOCIMBOCTH — DKOJIOrnyeckast BaICHTHOCTh — CTEHOOHMOHTHbIE BHIBI
— DBpUOHOHTHBIE OpraHU3Mbl — OBpH (cTeHO) (OTHBIE, OaTHBIE, TaJMHHBIE, TOIHBIE, TEPMHBIE,
(arusle, TUIPUYECKHE OPraHU3MbI — DKOJIOTHUECKUH CIeKTp BUAa — JIuMuTHpyrounmii gpaxkrop —
Anabuos — Ouenenenne — Crsiuka — SUMHHNA COH

— MaTencuBHOCTD paguannn — @orocuHTeTndecku aktuBHas paguanus (PAP) — YabsTpa-
¢dbuonerossie nyun — MHpakpacHsie 1yun — Bunumelii cBeT — buomomunectennms — ®oronepu-
onu3M — Pactenust koporkoro 1Hs — Pactenus jymmnHoro aus — HeliTpanbHble K (oTonepuosy
pacteHus — 3HadeHue 3HaHui o poronepuoausme — Tponusm — Dotorakcuc — ['ennoduTs! (agan-
TUBHBIE NTpU3HAKH ) — CIIMOUTHI (a1anTUBHBIE TPU3HAKK) — PaKyabTaTUBHBIE rennoQuThl — Tep-
Moduthl — Tepmodritbr — Kpuodursr — Kproduer — Agantanum opraHu3MoB K HU3KUM TEMITe-
parypaMm — Ajanrtanuu OpraHu3MOB K BBICOKMM TeMIIepaTypaM — ['OMOHOTEpMHOE KUBOTHOE —
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IToiixunorepmubie opranusmMsl — [Ipasuno Kapna beprmana (1848) — IlpaBuno 1. Amiena (1877)
— IIpaBuno K. I'morepa (1833) Ddemeprr — Ddbemepouanl — [Toiikumoruipuieckue pacTeHUs —
["omoiioruapuueckue pacrenust — ['uapodursl (agantuBHbIE pu3Haku) — 'urpodurter — Me3so-
¢butbl — Kcepodursl (amantuBHbie npu3Haku) — CykkyiaeHTbI — CKIepodUThI

— buonoruueckue putmel — Cyrounsie puTMbl — Llupkagasie putMbl — JIyHHBIE PUTMBI —
[TpunuBHO-OTIMBHBIE pUTMBI — Ce30HHBIE pUTMBI — L{upKaHHbIe pUTMBI — JleCUHXPOHO3

— XKuznennas ¢popma — Knmaccudpukamnum sxusnenusix ¢popm U. Cepebpsixosa u K. Payn-
kuepa — buonornyeckuii cnextp — Kuznennsle popmbl MilekonuTaromux — JKuzHeHHsie Gopmbl
HaceKoMBbIX (['eoOnoHTH — OnureoOnonTs! — ['epreTroOnonTe — X0pTOOHOHTH — TaMHOOMOHTEI
— Henapoouontsl — KcnnoO6uoHTer — I'uipoOHOHTHI)

— buotndeckune otHomeHus (Tpoduueckue, Tonudeckue, Gadbpudeckue, Gopudeckue) —
Koanuu — 'oMmoTunmyeckue peakiuu — I'ereporunuueckue peakuuu — IhdexT rpymnmbl — Mac-
coBblif 3pdexr — Konkypenuus — Heiirpanuszm — Cumbuo3 — Myryanusm — Kommencanusm —
Amencanuzm — Annenonatus — [lapasutusm — XunHu4ecTBO — AHTarOHU3M —

benrans — [lenarunans. BepTukanbHas 1 ropu3oHTalIbHAsA 30HAIBHOCTh OCHTAJIH U TeJIark-
aiu. Y CJIoBUS OOMTaHUsI OPraHU3MOB BOAHOM cpenbl — [ImankToH — benToc — HekTon — [1neficTon
— Heticton. Peodwibl. Jlumuoduisl. @UIBTPaTOPHI.

YcnoBus oOUTaHMsI OPraHU3MOB Ha3€MHO-BO3IYIIHOM cpefbl. ATMOOHOHTHL. [TouBa. Co-
CTaB TOYBBI. Y CJIOBUSI OOWMTaHMs OPraHU3MOB IMOYBEHHOU cpensl. Kinaccupukaims moYBeHHBIX
OpraHu3MoB (reoOMOHTHI, Teo(uITbl, reoKceHbl). Kiaccudukarus moYBeHHBIX OPraHu3MOB (MHK-
pobuora, Mme30010Ta, MaKpoOHOTa, MeradbnoTa). DKOJIOTUIECKUE TPYIIIbI PACTCHUN 110 OTHOIIIE-
HUIO K KUCJIOTHOCTH MOYB (anuaouibHble pacTeHus, 6a3uuiabHble pacTeHus, HeHTpoduiIbHbIE
pacTeHus).

DKOJOTUYECKHE TPYIIIBI PACTCHHUH MO OTHOIICHUIO K MEXaHUYECKOMY COCTaBY MOYB (JIH-
TO(PUTHI, TETUTOPUTHI, XaCMOPHUTHI, OKCHIO(PHUTHI, TICAMMO(UTHI) DKOJIOTUIECKHE TPYIIIBI pac-
TEHUH MO COIEp’KaHHUIO 30JbHBIX JIEMEHTOB B MOYBE (IBTPOQHBIE, OIUTOTPOPHBIE, ME30TPOh-
HbI€). DKOJIOrM4eCKHEe IPYIIbl PACTEHUI 110 OTHOIICHHUIO K COJIEBOMY PEXKHUMY MOYB (TrajIopUTHL,
TJIUKOQUTBHI).

OHJI00MOHTHI. YClIOBUS OOMTaHUS OpraHU3MEHHOW cpenbl KM3HU. Buasl nmapasutusma. Cum-
OMOHTHI.

[Monmymnsius. Tunsl nonynsauuit (reorpaduueckasi, SKOJ0OrH4ecKasi, JOKajabHas, He3aBUCH-
Mas, nonysasucumast). UucienHocts nomymsiuuu. I1lnotHocts nonynsauuu. IIpocrast Bo3pacTHast
cTpykTypa nonyisiuuid. Clo)KHas Bo3pacTHasi CTpyKTypa momyisinuii. Bo3pacTHoe cocrosiHue
ocobu. MuBaznonnas nonyisuus. Hopmansaas nonymsuus. PerpeccuBnas nomynsauus. Bo3pact-
Has nupamuza. [IpocTpaHncTBeHHas CTpyKTypa MOMyisuuid (paBHOMEpPHOE, ciy4aiiHoe, Mo3auy-
HOE pacnpeziesieHre opranu3MoB B nonyssiun). Ocezasiblie )kuBOTHbIE. KoueBble )KMBOTHBIE. JTO-
JIOTUYECKAsl CTPYKTYypa monyisiuii. @opmbl TpyNIoBbIX 00beAMHEHUH KUBOTHBIX (OJIUMHOYHBIHA
o0pa3 xu3nu. Cempu. Ctama. Crau. Kononun). buotndecknii morenmnman. MakcumanbHas WIH
duznonoruyeckas poxxaaeMocTb. Peann3oBaHHas WK 3KOJOTHYECKash poKIaeMOCTh. AOCOIOT-
Hasi POXKIaeMOCTh. Y AenbHast poxkaaeMocTh O0Ias cMepTHOCTh. Y iefibHasi cMepTHOCTh. Pu3no-
Joruyeckas cMepTHOCTh. Peanu3oBanHas cmeptHocTh. KpuBas | tuna (aposoduuiier). Kpusas |l
tuna (ruapsl). Kpusas |1l Tuna (ycrpuust). [lpupocT nonynsiuu. OKCIOHEHIMAIBHBIA POCT YKC-
JICHHOCTH monyisuuu. Jloructudeckuit poct uuciaeHHOCTH. buonormueckass eMKOCTh Cpebl.
Onykryarmu. Ocrunisinui. CTaOUIbHBIN THI AUHAMHUKH YUCICHHOCTHU. JIaOuIbHBIN ((IyKTyu-
PYIOLIMI) TUI TMHAMUKU YHUCIEHHOCTH. D(eMepHBblil (B3pbIBHOMN) THI JUHAMHUKU YUCJIECHHOCTH.
[Tepnonuueckue koaeOaHus YUCICHHOCTU nonmynauuii. Hemepuoauueckue kone6aHus YUCIEHHO-
CTH MOMYJISALUHN. I- CTpaTEerusi pa3MHOXKEHHUSI OPTaHU3MOB. K — CTPATErusl pa3MHOXKEHHS OpTaHu3-
MOB. Buonentsl. [Tatuentsl. Dxcrnepentsl. JJucnepeus nonynsauuu. MuBasus. ['omeocras nomy-
JSAUN

buonenos. buoton. Buapl — (IOMUHAHTBI, TPEAOMUHAHTHI, 3U(PHUKATOPbI, HHIUKATOPHI)
ApycHocTts. SApyc. Mozanunocts. Koncopuus. Tpoduueckue, Tonudeckue, hadpudeckue, hopu-
yecKre OMOTUYECKHE CBA3U. DKOJIOTHYECKasi HUIIA. DKOTOH.
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Okocucremsl. buoreonenos. buom. buoron. Oxoron. IIpoayleHTsl, KOHCYMEHTBI, AETPUTO-
daru, penyuentsl. Llenu u cetn nuranus. Tpoduyeckuii ypoBeHb. DKONOTHYECKAs MTHPAMHIIA
YHUCICHHOCTU. DKOJIOTHYECKasi MUpaMuaa OnomMacchl. JKOJIOTHYeCKas MUpaMuIa SHEprun. buo-
JIOTHYECKasi MPOIYKTHBHOCTb. [lepBruHast 1 BTOprYHast IpoayKius. BaaoBas nepBuyHast IpOIyK-
. Yucras mepBUYHAS MPOIYKIHSA. DKOJIOTHYECKAs CYKIECCHS. DBOJIOIMOHHAS CYKIIECCHS.
KonctpykTuBHbIE cykieccuu. JlecTpyKTUBHBIC (MM JIeTpalallioHHbIe) cyKiieccuu. [lepBuuHas
cykueccus. Bropuunas cykueccus. Jlemyranuonsas cykueccus. KiimmakcoBast sxocucreMa.

buocdepa. Tunsr BemecTB B 6mocdepe (KuBOEe, KOCHOE, OMOTEeHHOE, OMOKOCHOE, BEIlle-
CTBO B PaIMOAKTHBHOM pacmaie B BUJE PaIHOAKTUBHBIX 3JIEMEHTOB, pacCessHHbIE aTOMBI, BEIle-
CTBO KOCMHYECKOTO MPOUCXOXKICHHs). XUMHUECKUI COCTaB JKMBOTO BemlecTBa. CBOWCTBA KH-
BOro BemecTBa. OyHKIIUH KUBOTO BellecTBa. [ paHUIIBI pacripeieeHus )XKUBOTO BEIIECTBa B OHO-
chepe. Merabuochepa u napabuochepa. [Inenku xu3nu. Crymenus xu3Hu. OCHOBHBbIE OHOT€0-
XUMHUYECKHE LUKIBI B Onocdepe. PesepBHbIii 1 moaBmxkHBIN GoHAbl. KpyroBopoT razoo0pa3Hbix
BEIIECTB (a30T, KUCIOPO, Yriaekuciblid ra3). Ocagounsiii nuki (cepa, pocdop). KpyroBopor
BOJIBI.

7 IEPEYEHb HUH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCITOJIb3YEMBbIX
B NIPOLNECCE OBYYEHUA

HNudopmanuonnbie TeXHOJIOTHH — 00ydeHUeE B 3JICKTPOHHOM 00pa3oBaTeIbHON cpejie ¢
HENIBI0 PACIIMPEHHsI TOCTyIa K 00pa30BaTebHBIM pecypcaM, YBETHUSHHSI KOHTAaKTHOTO B3aUMO-
NEHCTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, 00BEK-
THUBHOI'O KOHTPOJISI © MOHUTOPUHIA 3HAHUM CTYICHTOB.

B o6pasoBarensHOM mpoliecce MO TUCHUIUTMHE UCTIONB3YIOTCS CIeNyIoIne HHPopMaIu-
OHHBIC TEXHOJIOTHH, SIBJISIFOIIMECS KOMIIOHEHTaMH ODJIGKTPOHHOW WH(POPMAIMOHHO-00pa30Ba-
TenbHOU cpenbl BITIY:

e Cucrema snextponHoro ooyuenuss ®I'60OY BO «bI'TIY »;

e MynbTUMEIUIHOE CONPOBOXKIACHUE JIEKIUNA U MIPAKTUYECKUX 3aHATHUN;

e Paborta c 3JeKTpOHHBIMH PECYpPCaMH YAAJIEHHOTO JOCTYTIA.

8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJIAMMU U JIMIJAMHU
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbA

ITpu oOyueHHM JHIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
TUBHbIE 00pa30BaTeIbHbIE TEXHOJIOTUHU B COOTBETCTBUU C YCJIOBUSMH, U3JIOKEHHBIMU B pazJien
«Oco0eHHOCTH OpraHu3ali 00pa30BaTENBLHOIO IMpolecca MO 00pa3oBaTeIbHBIM IPOrpaMMaM
JUTSL UHBAJIMJIOB U JIMI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbs» OCHOBHOM 00pa3oBaTellb-
HOM MporpamMmsl (MCIOJIb30BAHUE CHEIHMATIBHBIX YUeOHBIX TOCOOUI M JUIAKTUYECKUX MaTepHa-
JIOB, CIIELIMAJIBbHBIX TEXHUUECKUX CPEJICTB 00YUEHHS KOJUIEKTUBHOIO M MHAMBHUIYaJIbHOTO MOJIb-
30BaHUs, MPEAOCTABICHHE YCIYT acCUCTEHTa (IOMOIIHUKA), OKa3bIBAIOIIET0 00YJaloUMMCs He-
00X0IMMYIO0 TEXHUYECKYIO IMOMOIIb U T.I1.) ¢ YIETOM MHAUBUAYAIBHBIX 0COOEHHOCTEN 00yyaro-
LIUXCA.

9 CIIMCOK JIMTEPATYPbI U UH®OPMAILIMOHHBIX PECYPCOB
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1. Bpoxackwuii, A. K. O6mrast sxonorust: yaeOnuk st ctya. By3oB / A. K. bpoackwmii. — 5-¢
u31., nepepad. u gon. — M.: Axkagemus, 2010. — 253 c. Beero sk3emmisipos: 13.

2. Epnakos, JI. H. buonorndyeckue put™msl : yaebHoe mocobue mist By3oB / . H. Epmakos,
O. H. YepnsimoBa. — Mocksa : M3garensctBo IOpaiit, 2023. — 171 c. — (Boicuiee obpa3oBa-
aue). — ISBN 978-5-534-14430-7. — Tekct : anmekrpoHHbIH // OOpa3zoBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/520095.
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H. b. AdanacweBa, H. A. bepesuna. — M.: 3a-Bo Mock. yH-Ta, 2011. — 799 c. Beero sx3emruts-
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Bcero sx3emmsipos: 10

6. bponckuii, A. K. buopaznoo6pasue: y4eb. mis crya. By3oB / A.K. bpoackumii. — M.:
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8. I'omyOkuna, H.A. JlaGoparopHsiii mpakTukym 1o skonoruu / H.A. T'onyOkuna. — M.:
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[caitT]. — URL: https://urait.ru/bcode/513545.
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ISBN 978-5-534-15543-3. — Tekcr : anektponHbiii // OOpa3oBatenbHas miardopma HOpait
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BOTHBIX B 2 4. Yacts 1 : yueOuuk 1iist By30B / XK. W. PesnukoBa. — 2-e u3 ., uctp. u gom. — Mocksa
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Tekcr : osnexktpoHHbli // OGOpa3zoBatenbHass miardgopma IOpait [caiit]. — URL:
https://urait.ru/bcode/513248.

14. Mlunos, U.A. Dxonorus: yued. [uist akaa.6akanaspuara / M.A. Ilunos. — M: FOpar,
2015. - 511 c. Beero sx3emmiisipos: 15

15. Hlunos, N. A. Opranusm u cpeaa. @usnonoruyeckas K0JIOTUs : y4eOHUK AJIS BY-
30B /M. A. IlImioB. — Mocksa : U3natenberBo FOpaiit, 2023. — 180 c. — (Beicmiee oOpa3oBanue). —
ISBN 978-5-534-13187-1. — Tekcr : snexTpoHHbIi // ObOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511930 (nata o6pamenus: 02.02.2023).

16. Iunos, . A. Dxonorus momynasiuii u coodmecTs : yueOHuK 1 By30B / M. A. [u-
noB. Mocksa : UznatensctBo FOpaiit, 2023. — 227 ¢. — (Briciree odpazoBanue). — ISBN 978-5-
534-13188-8. — Tekcr : anexTpoHHbI / O6pazoBarenbHas miardgopma FOpaiit [caiit]. — URL:
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https://urait.ru/bcode/511928.

19. Hlunos, Urops AnexcanapoBuy. JKomnorus : yued. ajis akaj. O6akanaBpuata / M. A.
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20. Dxonorus u xu3Hb (xypHain) — http://www.ecolife.ru/index.shtml
9.2 ba3pl JaHHBIX H HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBbI

1 ®denepanbubiii mopran «Poccuiickoe oopasoBanue» — http://www.edu.ru.

2 Tlopran DnextponHas oubaroTeka: quccepranuu — http://diss.rsl.ru/?menu=
disscatalog.

3 Tlopran HayuHoOl 31eKTpoHHOM O6ubmuorexu — http://elibrary.ru/defaultx.asp.

4 Bcepoccuiickuii axosornueckui moprai. http://ecoportal.ru/

5 HHupomopTan 3K0IOrHYeCcKOro eHTpa «dxkocuctema» — http://www.ecosystema.ru

6 DKOwunpopm — Dkonorus u 310poBbIit 00pa3 xu3nu — http://www.ecoinform.ru/

9.3 D/1eKTPOHHO-0MOTHOTEYHbIE PeCYPChI

1. Polpred.com O630p CMU/CnpaBounuk http://polpred.com/news.
2. DBC «}Opaiit» https://urait.ru/

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATHI JIEKIIMOHHOTO W CEMUHAPCKOrO THIIA, TPYNNOBBIX U
WHAUBUAYAJIbHBIX KOHCYJNbTALIMM, TEKYLIEr0 KOHTPOJS U IMPOMEXKYTOYHOW aTTecTaluu
UCIIONIB3YIOTCS ayIUTOPUH, OCHAIIEHHBIEC YUeOHOM MeOesbI0, ayTMTOPHOM JOCKOH, KOMIBIOTEPOM
C YCTAHOBJICHHBIM JIMIICH3MOHHBIM CIIEHUAIN3MPOBAHHBIM TPOTPAMMHBIM O0€CIIEYeHUEM, C
BBIXOJIOM B JJIGKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U DJIGKTPOHHYIO HH(OpPMAIMOHHO-
obpasoBarenbHyto cpeny bBITIY, MynbTUMEIUMHBIMU TPOEKTOPAMHU, IKCIIO3UIIMOHHBIMU
9KpaHamMH, y4eOHO-HArfsgHBIMU TocoOMsIMH  (TUTaKaThl, TaONWIBI, MYJIbTUMEIUITHBIC
[IPE3ECHTALIUN).

Jlns npoBelieHNs MPAaKTUYECKUX 3aHATUM MCIOJIB3YETCsl Takxke YueOHasi jabopaTopus
TEOPUH M METOAUKH 00ydeHUsI OMOJIOTMHU, YKOMIUICKTOBAHHAS CIIEAYIOIIUM 000PYI0BaHUEM:

o KommiekT yueOHoit mebenu

o Crou npenogaBaTes

e AynuropHas gocka

o NHTepakTHBHAs CEHCOpHas MaHeNb

o KowmmbroTep ¢ yCTaHOBIEHHBIM JIMLEH3UOHHBIM IPOTPAMMHBIM O0€CTIeYeHUEM

e Muxkpockor 1abopatopHbiii yaenndeckuii XSP- 42 (10 mt.)

o Halop mMukponpenapaToB no 60TaHHUKe

o HaGop mukpomnpenapaToB mo o01Iei 0NN

o Halop mukponpenapaToB 0 300J0THH

o Habop mukpomnpenapaToB 1o pazaenaM: pacTeHus, 0aKTepuu, TPUObI, JTUIIAWHUKH, Ye-
JIOBEK, )KUBOTHBIE

o Becbl yueOHbIe ¢ pazHOBecamu (2 mIT.)

o Jlyna pyunas (12 mr.)

e TepmomeTp MOUBEHHBIH (2 MIT.)

e Tonomerp (1 mmr.)

o Ilpubop s BcackiBaHUS BOJIbI KOpHAMU (1 1mIT)

o [lpubop i AeMOHCTpALMK BOJHBIX CBOMCTB MOYBHI (5 1IT)

o T'epbapuit «OcHOBHBIE IPYyNIbI pacTeHUI» (5 IT)

o Komrekuuu B mpo3payHoOM IUTaCTUKE: pacTeHus (5 1T)

e Mojenu BETKOB pa3IUYHbIX CEMENCTB

e Mopenu opraHoB uenoBeka (5 mrT.)

o Ckener yenoBeka pa30opubIit (1 1mT.)

e Monens «Topc uenoBeka» pazdoopusli (1 mr)

o Ckenerbl MO3BOHOYHBIX )KUBOTHBIX (5 IT.)

e Uepen yenoBeka ¢ pacKpaleHHbIMU KOCTSIMH (1 1T.)

e Habop BiaxHBIX MpenapaToB OECIIO3BOHOYHBIX JKUBOTHBIX (5 IIIT.)

e Mogenu ocTeoIornuecKue: CKeJeThl MO3BOHOUHBIX KUBOTHBIX (5 1IIT)


http://www.ecolife.ru/index.shtml
http://ecoportal.ru/
http://www.ecosystema.ru/
http://www.ecoinform.ru/
http://рolpred.cоm/news
https://urait.ru/
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o [IlpenapaTsl B IpO3payHOM IUIACTUKE: IPENAPUPOBAHHBIE I03BOHOYHBIE )KUBOTHBIE (5
IIT)

o Komnekuus «Bpenurenu ceabCKOX03sMCTBEHHBIX KyJIbTyp» (1 1mT.)

o Komneknus «Mckomaembie pacTeHUs U KUBOTHBIC» (1 1IT.)

o KoMmmekT nmocyapl 1 MpUHAAIEKHOCTEH TSl IPOBEACHHUS Ta00OPaTOPHBIX paboT

o CoOBOK U1l BBIKANIbIBAaHUS PACTCHUH (5 1IT.)

e YueOHO-HarIsAAHbIC TOCOOUS — TIeUaTHBIE TAOIUIIbI, MYyJIbTUMEIUIHHBIC TIPE3CHTALUN
1o aucauruinge «O0Imas YKOIOr sy

CamocrosrenbHas paboTa CTYJCHTOB OPTaHU3YETCS B ayIUTOPHSIX, OCHAIIEHHBIX KOMITh-
IOTEPHOM TEXHUKOM C BBIXOJIOM B JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTelIbHYIO CPEAy BY3a,
B CIICHUAJIM3UPOBAHHBIX na60paT0pH;1x Mo JUCHUIINIMHEC, a TAKXKC B 3ajJIaX JOCTYIIA B JIOKAJIbHYIO
cerb BI'TIY.

Hcnonb3yemoe nporpammuoe obecreuerue: MicroSOft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft® Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3zpaborunk: Konomeenr Okcana [letpoBHa, kKaHAUJAT MEIarOrHu4ecKUX HAayK, JOLEHT.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YTBep:xkaeHne usmenenuii u nonoanenuii B PIJI nas peammsamun B 2023/2024 yu. r.

PIIJI obcysxaena u ogodpena s peanusanuu B 2023/2024 yu. 1. Ha 3aceqannu Kadeapsl
OMOJIOTUYN ¥ METOJUKH 00y4eHHs OMoJIOTUH (TIPOTOKOI No_ ot .2023 r.). B PI1]] BHECEHBI
CJICAYIONINE U3MEHEHHUS U IOTIOTHEHUS:

Ne nzmenenus:
No cTpaHMIlbl C KBMEHEHUEM:
UckmounTh: BxirounTs:




