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[TosicHUTEJIbHAs 3aIMCKa
Jlapnasi pa6oyasi HporpamMma y4e0Horo Kypcea 1mo ouomorun «V36paHnbIe BOIPOCHI I 32/ IAHHS 110 OHOIOT UMY /L5 11 kiacca ma 2025-2026

yueGHbIH roj1 pazpadoTaHa HA OCHOBE!

- ®enepanbHOM roCyNapCTBEHHBIA obpazoBaTelbHbIN CTAaHAapT CPE/IHETO o6miero o6pazosanus, yTB. llprkasom MunuCTEpCTBA oOpazosaHus U
nayku P® ot 17.05.2012 Ne413 ¢ m3MeHEHUAMHE OT 12.08.2022 No732 (¢ u3MEHEHHUAMH);

- @enepansras odOpaszoBare/ibHast MporpaMma Cpeinero obmero obpazosanus, yTB. [prkazom MEHIPOCBEIICHAS P® ot 18.05. 2023 Ne 371 (¢

H3MEHEHUSIMN );

- @enepaibHas pabouas Mporpamma CpeiHEro o6mmero obpasosanust  «Buosorus (yriyOneHHbIA yposeHb)» (ams  10-11  Kaccos
06pazoBaTEIbHBIX OPraHu3aIii) ®I'BOY HY MHcTrTyTa cojiepikanus odpasosanust uM. B. C. Jlenuena, Mocksa 2025;

- OcHOBHas oOpa3oBaTebHas MporpaMma CpeaHero o6mmero obpazosanus MOV Jluues Ne3 (B COOTBETCTBUH C ®dI'OC-2022) ot 28.08.2023 (¢

W3MEHCHUSIMH ).

OcyuecTpieHne padodeil MPOrpaMmbI HPeINoIaracT Hero/Ib30BaHIE CJIEAYIOIIET0 Y4eOH0-MeTOAHYECKOTI0 KOMIIIEKTA:
ETD. Buonorns. Temarnaeckuit Tpenunr. A.A Kupuenko-PocTos H/J1: Jleruon 2024

Ilejiu 1 3axa49u H3ydeHusi Kypea «/30paHabIe BOIPOCHI U 32/JaHUsT 10 OHOJIOTHID»

Pafouast mporpaMma paccauTana Ha 34 gaca (1 yac B Hej1eII0)
OCHOBHBIMH LIE/ISIMI H 32129AMU TAHHOI0 YI€0HOI0 Kypea SIBJISIIOTCSI:

Kypc 6uosiorun Ha CTYIEHH CPEHETo (mosHOT0) 061Iero 00pa3oBanys Ha 6a30BOM yPOBHE HAlpaBIICH Ha dopMHupoBaHHe Y ydalnuXxcs 3HAHHH O
KUBOH TPUpPOJIC. ¢ OTIUYMTEIBHbIX IPU3HAKAX — YpPOBHEBOH OPraHHU3aLKH 1 SBOJIOLHH, TIOITOMY [POrpaMMa BIIIOTACT cBefieHus 00 00IIUX
GHOIOrMUECKHX 3aKOHOMEPHOCTSX, IPOSIBIISIOIIMXCST Ha PA3HBIX YPOBHAX OpraHu3arii HUBOH npupobl. OcHOBY 0TOOpa coAepKaHus Ha 6a30BOM
ypOBHE COCTABIIACT KYJIbTYPOCOOOPA3HBIH MOTXOM, B COOTBETCTBHHN € KOTOPBIM yYaIIrecs 0/ KHBI OCBOUTH 3HAHMS 1 YMEHHS, SHAUUMbIC JUTA
(hopMHEPOBAHHS OOLIEH KYTBTYPBL, ONPEIEIAIONHME aCKBATHOE IOBE/ICHHAC yesioBeKa B OKPYKaIolIeil cpe/ie, BOCTPEOOBAHHbBIC B IKU3HHI 1
[IPAKTUYECKOIT e TeNBHOCTA. B CBA3M ¢ STHM Ha 6a30BOM YPOBHE B IIPOTpamMmMe 0C000€ BHUMAHHE YACNEHO COACPKAHMIO, JIEKALIEMY B OCHOBE
(GopMUpPOBAHUS COBPEMEHHOH eCTECTBeHHOHAYYHOM KapTHHBI MUPA, IEHHOCTHBIX OPHEHTAIMH, pean3yIoIeMy ryMaHHU3aIHo OHOTOTHIECKOTO

o0Opa3zoBaHusl.

I[enu obyuenus: : :
- OCBOEHUE 3HAHUI O GHOJOTHYECKHX CHCTeMaX (KIETKa, OPraHu3M); HCTOPUH PasBUTHA COBPEMCEHHBIX TpEICTaBJICHUN O XKUBOU MPHPOJIE;

BBLIAFOIIAXCS OTKPBITHAX B OMOJIOrHYECKOM HAyKe; POJIH 6HOJIOTMYECKOM HayKn B (POPMUPOBAHHH COBPEMEHHOH eCTeCTBEHHOHAYYHOM KapTUHbI
MUpa; METOIaX Hay4HOIO NO3HAHM;

- OBJIAJICHHE YMEHHSME OOOCHOBBIBATE MECTO M POIIE OMOJIOTHICCKUX 3HAHMH B IPAKTHYECKOIl IesTELHOCTH JIFO/ICH, Pa3BUTHHI COBPEMCEHHBIX
TeXHOJIOTHIT; TPOBOIUTH HAOIONEHN)S 33 SKOCHCTEMAMH € LEJIBIO MX ONMCAHHS 1 BBISBJICHUS €CTECTBEHHBIX M AHTPOTIOTCHHBIX H3MEHCHHI

- HaxXOJUTh U aHaJIM3UpPOBATh I/IH(l)OpMaHI/I}O 0 JKUBBIX 00BEKTAX.

3aoauu odyuenua:
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- (popMHpOBAHKE [103HABATETILHBIX MHTEPECOB, HHTEIUICKTYabHBIX 1 TBOPYECKHX CIIOCOOHOCTEN B IPOLECCE 13y4YEHHs BhIIAIOIINXCS] JIOCTHOKEHUH
GIOJIOr MY, BOLIEIIINX B O0TIEIEIOBEICCKYIO KYJIBTYPY; CIIOKHBIX 1 [POTHBOPEUMBBIX [1yTeH PasBUTHA COBpeMeHHBIX HayYHbIX B3TIANL0B, uaen,
Teopuil, KOHIENINHI, Pa3IHIHBIX rurore3 (0 CYIMIHOCTH ¥ MPOUCXOICHIMN JRISHH, gestoBeka) B Xo/e paboTe! ¢ pasIHiHbIMI MCTOYHUKAMHU
pHpOPMALMHT; BOCTIMTAHIE y6eKIEHHOCTH B BO3MOKHOCTH O3HAH Vs KUBOM HPUPOJIbl, HEOOXOIMMOCTH GepeKHOro OTHOIIEHHS K IIPUPOJHOM CpeJie,
cOBCTBEHHOMY 3[0POBBIO; YBAXKEHUS K MHCHHIO ONIOHEHTA IIPH 00CY/KAESHHH OHOJIOTHHECKUX npoGIIeM; HCII0JIB30BAHME IPHOOPETCHHBIX 3HAHUH 1
YMEHHUH B HOBCETHEBHOM KU3HU /U1 OUCHKHI HOCHEICTBIH CBOEH /1esTeTBHOCTH MO OTHOMICHHIO K OKpyKaroLieil cpesie, 310pOBbIO IPYTHX TroaeH
cOBCTBEHHOMY 3/0POBBIO; 00OCHOBAHHS 1 coBTI0AeH IS Mep TPOPUIIaKTHKH zaBoIeBanil, IPaBuIl IOBEACHHA B IPUPOAC.

ILiaHupyemble pe3yabTaThl 0CBOCHIHS y4eOHOro npeamera.

IpeaMeTHbIE!

1. B mo3naBaTelbHOM (HHTenneKTyaanoﬁ) cepe:

- XapaKTEPUCTUKA COACPIKAHMUA 6HOTOrHUECKEX TEOpuil (K1eTo4HAd, JBOMIONMOHHAR teopus Y. /lapsuna); yUCHHS B. 1. Bepnazckoro o
6rochepe; 3aKoHOB 1. Menes, 3aKOHOMEPHOCTEi H3MEHINBOCTH, BKJIA/1a BBLIAIOLIMXCS YUEHBIX B PasBUTHC OUOJIOrMYECKON HAYKH;

-BbIICJICHNE CYIIECTBEHHbBIX IPU3HAKOB GHOTOrIECKEX 00HEeKTOB (KIETOK: pacTHTENbHBX 1 SKUBOTHDBIX, JOSTEPHBIX ¥ AIEPHBIX, MONOBBIX 1
COMATHUECKNX; OPraHU3MOB: OJHOKICTOUHBIX I MEOIOKJIETOUHBIX, BHIOB, DKOCUCTEM, ouocdepbl) U IPOLECCOB (0OMeH BeIIECTB, Pa3sMHOKCHHE,
JeJICHHE KJICTKH, OIIOJOTBOPEHUE, JleHCTBHE HCKYCCTBEHHOIO U eCTCCTBEHHOTO otOopa, HOpPMUPOBAHUC [1PUCIIOCOONICHHOCTH, oOpa3oBaHue BHJIOB,
KpyroBOpOT BELIECTB 1 IpeBpallenus SHEpruu B sxocucTeMax 1 ouocdepe); 0OBACHCHHE POJH Guosorud B (OPMHPOBAHUM HAYTIHOTO
MMPOBO33PEHMSL; BKIaLa 6HOJIOrMUECKIX TeopHil B GOpMUPOBAHME COBPEMEHHON eCcTeCTBCHHOHAYYHOM KapTHHBI MHpa, OTpUIATENIBHOTO BJIMSHUA
AJIKOTOMsA, HUKOTHHA, HAPKOTHUICCKUX BEUICCTB Ha pa3BUTHE 3apo/bIIIa 9eI0BEKa:; BITMAHES MyTareHoB Ha OPraHu3M He/oBeKa, HKOJIOTUECKUX
(aKTOpoB HA OPraHU3MBL HPHIMH 9BOJIIOIINY, U3MEHIEMOCTH BU/IOB. HapyIMIEHAH pa3BUTUs OPraHu3MoB, HaC TeICTBEHHBIX 3a00JIeBaHuH, MyTalui,
YCTOMUMBOCTH 1 CMEHBI OKOCHCTEM,

-IIpUBE/ICHUE JIOKA3ATEIBCTR (apryMeHTanust) ¢IMHCTBA JKIUBOH ¥ HEXUBOM IPUPOJIBL, POACTBA HKUBIX OpraHu3MOB; B3aMMOCBsI3eH OPraHu3MOB
M OKPY)KaIOLLEeH CPEIbL; HEOOXOIMMOCTH COXPAHEHHS MHOT000Opa3ust BUIL0B;

-yMeHHE T10J1b30BaTHCs GUOJIOrMYECKOH TEPMUHOJIOTHEH 1 CHMBOJIMKOM;

-peleHIe JJIEMEHTApHBIX GHONOrMUECKIX 3a/ad; COCTABJICHIE 2JIEMEHTApHBIX cXeM CKpEIMBaHus 1 CXEM MepeHoca BEIIECTB M JHEPIUu B
SKOCHCTEMAX (LIeTH THTaHus);

-omnucanue ocodel BUJ0B 110 MOP(OIOTHIECKOMY KPUTEPHIO; .

-BBISBJICHHAE U3MEHUUBOCTH, IPUCTIOCOOTIEHNH OPraHu3MOB K cpejie OOMTaHUS, MCTOYHHKOB MyTareHoB B OKpYIKaIOLIEH CPENE (KOCBEHHO),
AHTPOIOICHHbIX M3MEHCHHMIL B 9KOCHCTEMax CBOCH MECTHOCTH; J3MEHCHHMH B OKOCHCTEMAX Ha OHOIOTMICCKIX MOJIEIIAX;

-cpaBHEeHHME OUONOTHYCCKUX 0OBEKTOB (XMMHYECKHH cocTas Tel SKABON ¥ HEKHMBOM IPUPOJIbL,  3aPOJIbBIIIHT yeqoBeKa M JPYTUX
MJIEKOTIMTAFOLINAX, TPUPOAHBIC SKOCHCTEMBL 1 arpo3IKOCHCTEMBI CBOCH MECTHOCTH), IIPOIIECCOB (ecTeCTBEHHBIN U MCKYCCTBEHHBINH 0TOOP, MOJIOBOC 1
GecIToNoe PA3MHOIKEHHE) 1 POPMYIIHPOBKA BBIBOJOB HA OCHOBE CPABHCHHS.

2 B [{EHHOCTHO-OPHEHTAHOHHOM chepe:
_AHATH3 U OLEHKA PA3THYHBIX TUIIOTE3 CYHIHOCTH JKISHA, [IPOMCXOYK/ICHHUS JKU3HH 1 HCIIOBEKA, FTOGAIbHBIX SKOJOTHUECKUX MPOOIEM 1 myTen

ux peUleHI/IH, HOCHCHCTBI/Iﬁ COOCTBEHHOU JIeSATEIIbHOCTH B OprX(a}omeﬁ cpene, 6I/IOJ'IOFI/ILI€CKOI\/'I I/IH(I)OpMaU,I/II/L HOquaeMOﬁ U3 pasHblX HUCTOYHUKOB,



_OlleHKa STHYCCKHX AacTeKTOB HEKOTOPHIX HCCHIENOBaHUIl B 0OIACTH OMOTEXHOJIOTMH (KIOHMPOBAHUE, HCKYCCTBEHHOT OIJIOJJOTBOPEHHE,
HapaBJIeHHOE H3MEHEHUE TEHOMA).

3. B cdepe TpyaoBOK NEATENBHOCTH!

-OBJIaJICHUE YMEHUSAMH U HABBIKAMH ITIOCTAHOBKY OMONIOTHYECKHX SKCIEPUMEHTOB 1 0OBSCHEHHUS UX PE3YIIbTATOB.

4. B chepe GU3NUECKON A€ATCIBHOCTHA:

-060CHOBaHYE U COOIIOeHE Mep TPOPHIAKTUKY BUPYCHBIX

3a60JIeBaHu, BPEAHBIX IPUBBIUEK (KyPEHHUE, AJIKOTOJIU3M, HApKOMaHHst); IIPaBUJI [IOBEIEHUS B IPHPOIHON CPEJIe.

MeTrarmnpeaMeTHbIe

-OBJIAJIeHHE COCTABISIIOLIMMHU HCCIENOBATEILCKOM M IMPOEKTHON ASSTENIBbHOCTH, BKIIOYAs YMCHHA BUJCTH npoOieMy. CTaBUTh BOIMPOCHL
BLIIBHTATH THIIOTE3BI, AABATh OIIpE/Ie/IeHMs IOHATHAM, KIIACCHYUIUPOBATS, HAOIIOIaTh, [IPOBOIUTH IKCIIEPUMEHTHL, I€J1aTh BBIBO/IbI U 3AKITFOUCHHAL,
CTPYKTYPHPOBATh MaTepHal, 0ObACHATh, TOKA3bIBATh, 3AlIUAIIATE CBOM H/ICH;

-ymenue padoTaTh ¢ pa3HbIMU  HCTOYHHKAMH GuoorHyecKoll MHGMOPMAIMU: HAXOAUTH OHONOTHYECKYIO HH(OPMALMIO B  PasIHUHBIX
HCTOYHMKAX (TeKcTe ydeGHWKA, HAayIHO-IOIYIAPHON JHTEpaType, OHOJOTMHMECKHX CIOBAPAX H CIIPaBOYHUKAX), AHAIM3UPOBATH M OLEHUBATH
nH(GOPMALIHIO, 1PE00Pa30BEIBATE HH(OPMAIHEO U3 OJIHOMU (GopMBI B APYIYIO;

-CIIOCOGHOCTD BHIOMPATH IEIEBbIC M CMBICIIOBBIE YCTAHOBKH B CBOMX IEHCTBUSX M MOCTYNKAX IO OTHOIICHHIO K JKUBOH TIPUPOJIE, 3AOPOBBHIO
CBOEMY M OKPY KaIOIIHUX;

-yMeHHe a/eKBaTHO KCIIOJIH30BaTh PEUEBbIC CPE/ICTBA [ JUCKYCCHU H apryMeHTalnn CBOEH TO3UIMK, CPABHUBATH Pas3Hble TOYKH 3PECHHA,
aprYMEHTHpPOBATh CBOIO TOUKY 3PEHUs, OTCTAHBATH CBOIO MO3UIHIO.

JlugnocTHbIE:
-peanu3aliisi STHYECKHUX YCTAHOBOK 10 OTHOILEHHIO K OUOIOTHYECKUM OTKPBITHSM, HCCICAOBAHMSIM U UX Pe3yJbTaTaMm,

-IPU3HAHKE BBHICOKOH LEHHOCTH KM3HM BO BCeX ¢ HPOSBJICHHMSX. 310POBBA CBOCIO H APYIHX JIOJIEH, pean3allii yCTaHOBOK 37I0POBOIO
o0paza KU3HH;

-cOPMHUPOBAHHOCTD T103HABATEIBHBIX MOTHBOB. HANPABICHHBIX Ha [OMYYCHHE HOBOTO 3HAHWS B 061acTH OMOJIOTME B CBS3M € OymyuieH
PODECCHOHANBHOM JIeITENEHOCTHIO WM OBITOBBIMI [1POOJEMaMH,  CBSA3AHHBIMHI € COXPAHCHHEM COOCTBEHHOIO 3J0POBbLS M SKOJOTHYECKON

0e30IacHOCTH.

Coaepsxanue yueOHOI o nmpeamera.

Paznenl Kierca. 3aK0HOMEPHOCTH HAC/IECTBEHHOCTH H H3VIEHHBOCTH (22) :

TeMEHTHLIH COCTaB KHUBOTO BEINECTBAa OHOCEpBL. PacmpocTpaHeHHOCTh 2JIEMEHTOB, NX BKJIAI B 00pa3oBaHue ’KUBOM MaTepuy ¥ O0OBEKTOB

HE)KUBOH TIPUPOJLI. MaKpOdIeMEHThbl, MHKDPOJIEMEHTHI; HX BKJIAL B 06pa3oBaHue HEOPraHMYECKHX M OPraHMYeCKHX MOJIEKYI JXHBOTO

BemiecTBa. HeopraHMYecKHe MOJIEKYIbl JKHBOTO Bellectsa. Bona, ee XMMHIYECKHE CBOMCTBA W OHOJOTHYECKash pojb: pPacTBOPUTEIL

rUApOGMIBHBIX MOJEKYI, Cpefla TPOTeKaHUsl OHOXMMUYECKUX npespatienuii. Poib BOJBI B KOMIAPTMEHTAIM3AMNE M MEKMOICKYISPHBIX

B3auMoeicTBIsIX, Temoperymsust # Ap. Conu HEOpraHW4eCKHX KHCJIOT, HX BKIAL B oGecIiedeHne IIPOIECCOB KUZHENEATENILHOCTH U

noJyiepkanue romeocrasa. Poib KaTHOHOB M aHHOHOB B 0BECIIEYCHIH IIPOLIECCOB JKU3HEAESTENbHOCTH. OCMOC M OCMOTHYECKOC JABICHHAC,

0CMOTHYECKOE TIOCTYTLIEHHE MOJIEKYIT B KIETKY. by(epHbie cCHCTEMBI KIETKH HOPraHu3Ma. ®opmbl  GECIONON0  Pa3MHOKCHHS:
MUTOTHIECKOE JIeIeH1e KJIETOK OJTHOKJIETOUHBIX cniopooOpa3oBaHue, IIOYKOBAaHHE Y OJIHOKJIETOYHBIX u
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MHOTOKJIETOUHBIX OPIaHM3MOB; BEIE€TATHBHOE DPAa3MHOKEHUE. BHOMOTHYECKHI CMBICI W OBONIONMOHHOC 3HAUCHHE 0€eCIToNIOro pa3MHOKEHHUS.
IIpesicTaBleHnsl IPEBHUX O POJACTBE M Xapakrepe Iepefaud IPU3HAKOB U3 ITOKOJCHMS B IIOKOJICHHMC. Bariusgasl ¢cpeTHEBEKOBBIX YUEHBIX Ha
TIPOLIECCHI HACIEOBaHMs [IPU3HAKOB. VicTopust pa3sBUTHs I'€HETHKH. OCHOBHBIE TIOHSTHA TeHeTHKU. [Ipru3HaKu M CBONCTBA; TEHBI, AJUIC/IHHBIC
retnl. | OMO3MTOTHBIE ¥ [eTEPO3UIOTHBIE OpPraHnu3Mbl. | €HOTHI U (PEHOTHUII OpraHu3Ma; reHO(OH/L.

HPE/IMETHBIE PE3YJIBTATBI ObYUYEHUMS

HA3BIBATH OTIEJbHBIC 3TEMEHTHI, 00pa3yIoliHe MOJIEKYIbl JKHBOTO BEIICCTBA: MAKPOAJIECMEHTHI, MUKPOSIEMCHTDI, MX BKJIAL B 0Opa3zoBaHue
HEOPTraHMYIECKHX U OPraHUdeCKHX MOJICKYII; XapaKTepu30BaTh HEOPraHMYeCKUE MOIEKYIIbI XKUBOIO BEIIECTBA: BOIA (XUMHYeCKHe CBOMCTBA
W GUONOrMYECKas pOIb); COMM HEOPraHWdeCKHX KHCIOT (MX BKIal B OOECHEHYeHHE MPOUECCOB JKM3HCASITEIBHOCTH U I10/LICPKARHIe
rOMeOCTasa);

BOCIIPOM3BOIUTE ONPEACICHHS OHOIOT HUECKHIX TOHSTHIL.

XapaKTepH30BaTh OCMOC H OCMOTHYECKOE JIaBJICHIE; OCMOTHYECKOE MOCTYILIEHNE MOJICKYJI B KIIETKY;

XapaKTepu30BaTh Oy(QepHble CUHCTEMbBI KIICTKU U OPTaHU3Ma;

[PUBOJIATS TIPUMEPHI POJIM BOJIBI B KOMIIAPTMEHTATH3AINH, MEXKMOJICKYISPHBIX B3ANMOJICHCTBHSIX 1 TCILIOPET Y IAIHH;

0OBSICHITE 3HAYEHHE OCMOCA ¥ OCMOTHUECKOTO JABJICHUS JUIsl )KU3HEICSI TeTbHOCTH KIIETKH

0OBACHATD 3HAUCHHEe OY(PEPHBIX CUCTEM KICTKH M OPraHu3Ma B 00ECIeUeHH roMeocTasa.

VMETb OOBSICHATH GHOIOTMYECKYIO POJIb BOJIBI KaK PACTBOPHTEINS THAPOQHIEHBIX MOJIEKYIL:

XapaKTepH30BaTh BOJY KaK cpe/ly IPOTeKaHUs OHOXMMUYECKIX IIPEeBPaIeHHH;

OOBACHSITH PO BOJIBI B KOMIIAPTMCH TATH3ALEE H MEKMOJICKY/ISIPHBIX B3aUMO/ICHCTBUSX.

XApaKTePH30BaTh MUTOTHYECKOE Je/eHHE KICTOK OJIHOKJISTOYHBIX; CHOPOOOPA3OBAHKE, NIOUKOBAHHE Y OMHOKICTOUHBIX I MHOT'OKJICTOYHBIX
OpraHu3MOB; BereTaTHBHOE Pa3MHOKCHHUE;

BOCITPOM3BO/IUTE OIPE/IETICHASL OHOIOr HIECKHX MOHS THH.

XapaKTepH30BaTh GUOJIOTHYECKHH CMBICIT I YBOJFOIMOHHOE 3HAUCHHE OECIIONOT0 PA3MHOKEHIIS

[IPHBOIUTE HPUMEPbI OECIIOIOTr0 Pa3sMHOKEHHs IKUBOTHBIX M PACTCHHH.

0600IIATE [OTyYeHHbIE TP U3yUeH!H y4eOHOr0 MaTepUaia CBEACHUS ¥ IPEICTABIIAT UX B CTPYKTYPHUPOBAHHOM BHJIC

XapaKTepH30BaTh MPeJICTABIICHUS IPEBHHUX O POJICTBE M XapaKTepe Hepeiaiu IPU3HAKOB U3 MIOKOJICHHS B TIOKOJICHIE,

BOCTIPOU3BOIHTE OTIPE/ICICHHS OHOTOTHIECKUX TOHATHH. :

XapaKTepH30BaTh OCHOBHBIE OHSTHS TCHETHKH: TIPU3HAKY M CBOMCTBA; T'E€HPI, AJIIEIbHBIE TCHBL; TOMO3HIOTHRIC 1 [E€TCPOSHIOTHRIC OpraHu3Mbl;
XapakTepH30BaTh (HEHOTHII OPraHM3Ma Kak pe3yNbTaT B3auMOICHCTBUS FEHOTUIIA I (akTOpOB OKpPYIKAIOIIEN CPEJIBL;

0OBACHSTH 3aBHCHMOCTD HPOSBIEHHS KaYKIOT0 TeHa OT TeHOTHIINYCCKOH CPe/IbL.

06061IaTh [OTydeHHbIE IPH U3yUeHNH y4eOHOT0 MaTepuaa CBEICHHS 1 IPEJICTABIIATE UX B CTPYKTYPHPOBAHHOM BHJIC

Paszgen 2 DxocucremMa

OpranmsM u cpejia. [IpeaMer 1 3a1auy SKOJNOTHH. DKOJIOTHYECKHE (baKTOpE! Cpejibl, X 3HAYCHUE B KM3HU OPraHu3Ma. 3aKOHOMEPHOCTH

BIIUSHUS 3KOJIOTHYCCKUX (paKTOpOB Ha OpraHu3Mbl. BzaunmooTHOIIIEHU A MEXIYy OpraHu3MaMu.



Bumosasi ¥ IpOCTPAHCTBEHHAS CTPYKTYPa SKOCHCTEMBI. TIHILeBbIe CBS3M U KPYTOBOPOT BEUIECTB M IPEBPALICHUE SHEPIHH B yKOCUCTEMAX.
[IpUUMBEBI YCTOMUMBOCTA B CMEHBI SKOCHCTEM. BIIisiHME YeoBeKa Ha SKOCUCTEMBL. VICKYCCTBEHHBIC cooO1IecTBa — arpoIeHO3bI.

Bruocdepa — riodaipHas SKOCHCTEMA. CocTas u CTpPyKTypa Omocdepnl. YdeHue B.U. Bepmaackoro o Omocdepe. buomacca 3eMIIH.
BHOJOrHYeCcKHil KpyroBOPOT BEIIECTB (Ha IPAMEPE KpyroBopoTa BOARL 1 yIIIepoa).

Buocgepa 1 yenoBek. [mo0aspHple IKONOTHHECCKIC IpoOIeMBI M Iy TH HX PEHICHHS. TlocsieicTBAS AESTeIbHOCTH YeJIOBEeKa /U4 OKpYIKatoLIeH
cpesbl. IpaBuiia oBeIcHUs B nprpo HoH cpefe. OXpaHa IPUPOABL M PAltHOHATIEHOC MCIIONB30BAHUE TIPUPOIHBIX PECYPCOB.

[MPEJMETHBIE PE3VJIbTATBI OBYUEHMA

e OCHOBHbIE MoJIOXKeHHs yuerus B.V. BepHancKkoro o ouochepe;

e CTpPOCHHUE OMOTOIMIECKIX 0GLEKTOB: BAJIA M SKOCKCTEM (CTPYKTYpa):

¢ CYIIHOCTH OMOJOTMHYECKUX MPOIECCOB: KPYTOBOPOT BEIECTB U IIPEBPAILEHHs SHEPIUK B SKOCHCTEMAx 1 ouocdepe;

e BKJIA BhUlarolmxcs yueHsx (B. M. Bepraackuii) B pa3BUTHE OMOJIOIMUeCKON HAYKH;

e OOBACHSTDH: POJIb OMONOTHE B (POPMUPOBAHII HAYTHOTO MEPOBO33PEHHUSL; BKJIA] OHOIOTHUECKNX Teopuit B (JOPMUPOBAHUC COBPEMEHHOU
eCTEeCTBCHHOHAYYHOM KapTUHBI MUPa; STMHCTBO SKMBOM M HEKMBOM MTPUPOIBL, BIUSHNAC IKOJOTHICCKIX (bakTOPOB HA OPraHU3Mbl: B3aUMOCBA3N
OpPraHM3MOB U OKPY/KAIOIIEH CPC/IbT; IIPHIHHEL YCTOWYHBOCTH M CMCHBI OKOCHCTEM; HEOGXOIMMOCTH COXPAaHEHHSI MHOTOOOpasHs BHI0B;

e peIIaTh COCTABIATH CXEMBI IEPEHOCA BEHICCTB 1 SHEPrUM B 9KOCHCTEMAX (IeIH IUATAHUA);

e  BBIABJIATH AHTPOIOTCHHBIE M3MCHEHUS B OKOCHCTEMAX CBOEH MECTHOCTH;

e CpaBHHBATH: OMOJOTMHYECKHC OOBEKTEL, IPOIECCH! U JIENAaTh BBIBOJIBI Ha OCHOBE CpaBHEHUS:

e  QHAIM3UPOBATDH U OLEHHBATH [II00ATHHBIE SKOTOTHHCCKIC IpOGIEMBI | ITYTH MX PEIICHNS, MOCIC/ICTBI CcOOCTBEHHOM J1eATEIHHOCTH B
OKpYJKarolleH cpene;

e W3yYaTh M3MEHEHUsI B OKOCUCTEMAX Ha OMOJIOrHIECKUX MOJCIIAX,

e  HAXOMUTH HH(POPMAIHIO O OMOTOTHIECKIX 00BEKTAX B PA3IMYHBIX HCTOUHUKAX (yueOHBIX TEKCTaX, CHIPaBOIHUKAX, Hay4HO-TTOTYJISIPHBIX
W3IAHASIX. KOMITBIOTEPHBIX 0a3ax JaHHbIX, pecypeax VuTepHeT) ¥ KPUTHYECCKH €€ OICHIBATH:

TemaTu4yeckoe IMJIAHHPOBAHHC.

No | HammeHoOBaHue pa3aeion Bcero yacos

1 Kterica. 3aK0HOMepHOCTH HACIEICTBEHHOCTH H IBMEHIBOCTIH 22

2 JKocUCTEMA 8

3 Pezeps 2
BCEI'O 34
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