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HaunmenoBanue buonorusa
npeaMera

VYpoBens, Kiacc Cpennee obmiee oopazoBanus, 11 kimacc

KonuyectBo yacoB 1o
y4eOHOMY TUIaHY

- B HEJEIIIO 2
- BTOJ 68
[Tporpamma [TporpaMMmel cpeHero moHoOro odIero oopasoBanus. buonorus. O0rmas

6uosnorus. 10-11 xnaccel. ba3osslit ypoBens. ABT. U.b.Aradonosa, B.1.
CuBornazos. M.: Jlpoda. - 2015

YueOHuku
Cusornasos B.U., Aradonosa 1.b., 3axaposa E.T. buonorus.O6mas
ouosorus (6a3oBelii ypoBens). 10-11 ki, Ipoda, 2020

PaGouass mporpamma mo Ouonorumm 11 kimacc cocraBieHa C HCIOJIb30BAHUEM MATEpPUAIOB
@denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTaHIAPTAa CPEIHEro oOIiero oOpa3oBaHMs,
[TpumepHO# mporpamMmsbl M0 OHOJOTHH AJISl CPelHEN MIKONBI U paboyeil mporpamMmbl 1Mo OHOJIOTHH K
npenMeTHou nuHuK yueOHukoB B. . CuBornasosa, U. b. Aradonosoii, E. T. 3axaposoii. buomnorus. -
M. : [poda, 2015. lanHast mporpamMma OTpa)kaeT 00s3aTeNbHOE IS YCBOCHUS B OCHOBHOW IIIKOJIE
coziepkanue o0ydeHus: ononoruu. KOHTpob OCyIIeCcTBISIETCS TIOCIIE U3ydEHHS TEMBI TECTUPOBAHHEM.

IInanupyemsle pe3yJbTaThl 00y4eHHS

MeranpeaMeTHbIE PE3YIILTATHI:

1) oBnazieHNE COCTABJISIOIIUMHU HCCIIEAOBATEIBCKOM M MPOEKTHOM ACSITEIILHOCTH, BKIIIOYAs YMEHHS
BHJIETb TIPOOJEMY, CTaBUTh BOMPOCHI, BBIIBUTATh THIOTE3bI, JaBaTh OMPEACICHUS TOHSITHSIM,
KIaccCupUIUpoBaTh, HAOIIOAaTh, MPOBOJUTH OSKCIEPUMEHTHI, JeNaTh BHIBOJBI M 3aKIIOYCHHS,
CTPYKTYypUPOBATh MaTepuai, 0ObICHATD, JOKA3bIBATh, 3AIIUINATH CBOH UJIEH;

2) ymerb paboTaTh C pa3HBIMH HCTOYHMKAMHU OHMOJOTHMYecKOd HWHGOpMaluu: HaXOAUTh
OMoJIOrNYecKyr0 MH(pOpPMAIMIO B pa3IMYHBIX MCTOUYHUKAX (TEKCTe yuyeOHMKA, HAay4HO-TIOMYJISPHON
IuTeparype, OMOJOTHYECKUX CIOBAPSIX U CIPABOYHHUKAX ), aHATU3UPOBATH U OLIEHUBATh HH(POPMAIIHIO,
npeoOpa3oBbIBaTh HH(POPMALIHIO U3 OJTHON (POPMBI B IPYTYIO;

3) BBI6I/IpaTL HCJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX JIENUCTBUAX U MOCTYIIKax IO OTHOLICHUIO K
JKMBOI mpupoac, 310POBbIO CBOCMY U OKPYIKAIOIINX;

4) HCIOJIb30BATL PCYCBLIC CPCACTBA I OUCKYCCHU U apryMCHTAluU CBOCH no3nnuu, CpaBHHUBATH
Pa3HbIC TOYKHU 3pCHUSA, APTYMCHTHPOBATH CBOKO TOUKY 3PCHUS, OTCTANUBATH CBOIO IMO3UILIUIO.

JIMYHOCTHBIE PE3YIILTATHL:

1) 3HaHHME OCHOBHBIX MPUHIUIIOB U MPaBUJI OTHOIICHUS K KUBOM MPHUPOJE, OCHOB 3J0pOBOTO 00pa3a
KHU3HU U 3J0pOBbe-COEpEraronifx TeXHOIOT Hii;



2) chopMHUPOBAHHOCTh NT03HABATEIbHBIX HHTEPECOB U MOTUBOB, HAlIPaBJIEHHBIX HA U3y4€HHUE XKUBOH
IIPUPO/BI; MHTEJUIEKTYalIbHBIX YMEHHMH (JOKa3blBaTb, CTPOUTH PACCYKICHUs, aHAIU3UPOBATh,
CpaBHUBATh, JAETAaTh BBIBOJBI U JP.); SCTETUYECKOTO OTHOLICHHUS K )KUBBIM OOBEKTaM.

3) CdopMHPOBaHHOCTH IIEJIOCTHOTO MHUPOBO33PCHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOLIECTBEHHOW NPAKTUKH, YYHUTBHIBAIOLIETO COIHMAIBHOE, KYJIBTYPHOE,

A3BIKOBOEC, TYXOBHOC MHOFOO6paSI/Ie COBPECMCHHOT'O MHUpa.

4) ChopMUpPOBaHHOCTH IIEHHOCTH 3JI0POBOr0 M 0€30HacHOr0 00pasa >KH3HU; HHTEPUOPU3ALIUS
NPaBWI WHAWBUIYATBHOTO W KOJJIEKTUBHOTO 0E30IacHOTO MOBEACHUS B YPE3BBIYANHBIX CHUTYaLUsX,
YIpOXaromux KU3HU U 3J0POBBIO Hmﬂeﬁ, IMpaBUJI IOBCACHUA Ha TPAHCIIOPTE U HA AOPOrax

5) CchopMHpOBaHHOCTE OCHOB JKOJOTHMYECKOH KYJIbTYpbl, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, HAJIWYME OMNbITA OKOJOTHYECKH OPUEHTHUPOBAHHOMN
pedaeKcHBHO-OLIEHOYHON M MPAKTUYECKOW JAEATEIbHOCTH B JKU3HEHHBIX CUTYaIMAX (TOTOBHOCTH K
UCCIICOBAaHUIO TPUPOABL, K 3aHATUSM CEIIbCKOXO3SIHCTBEHHBIM TPYIOM, K XYyI0XKECTBEHHO-
OCTCTUYCCKOMY OTPAXXCHUIO MHNPHUPOAbI, K 3aHATHUAM TYpU3MOM, B TOM YHCIIC 3KOTYpU3MOM, K

OCYILIECTBICHUIO IPUPOIOOXPAHHOM IEATEIBHOCTH).

IIpeaMeTHBIC pPe3YIbTaThI:

B pe3yabrare usyueHusi ydedOHoro mnpeamera «buoJiorusi» Ha ypoBHe cpelHero ooIero
o0pa3oBaHus:

BeinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCS:

—  pacKpbIBaTh Ha MpHUMEpax poiib OMOJOTHH B (DOPMUPOBAHUH COBPEMEHHOIN HAYYHON KapTHHBI
MUpa U B TPAKTUICCKON JACSITETLHOCTH JTFOJICH;

— TIOHMMATb M OMHCHIBaTh B3aMMOCBSI3b MEXKIY €CTeCTBEHHBIMU HayKaMH: OHOJIOTHEH, (U3UKOH,
XUMHEHN; YCTaHaBIMBATh B3aUMOCBA3b IIPUPOHBIX SIBJIICHUN;

— TIOHMMAThb CMBICT, Pa3NU4aTh U ONHUCHIBATh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAOIIIMHU
OMOJIOTUYECKUMU TIOHATHSIMU: KJIETKa, OPTaHU3M, BU/I, IKOCUCTEMA, Onocdepa;

—  UCHONB30BaTh OCHOBHBIE METOJbl HAYYHOTO I[IO3HAHUS B YYEOHBIX OHOJIOTHUYECKUX
HUCCICIOBAHUAX, HpOBO}II/ITB BKCHepI/IMeHTBI 110 I/I3Y'-IGHI/IIO 6I/IOJ'IOFI/I‘-IGCKI/IX O6’BGKTOB 158 HBJ’IeHI/II\/'I,
OOBSICHSITH PE3YIbTATHI SKCTIEPUMEHTOB, aHATH3UPOBAThH UX, (HOPMYIUPOBATH BHIBOJIBI;

—  (opMynmHpoBaTh THUIIOTE3bl HAa OCHOBAaHWU TMPEUIOKEHHON Omosiormuecko wHGOpPMAIMU U
npesaraTh BApHaHThI MPOBEPKH TUIIOTE3;

—  CpaBHMBATh OMOJIOTMYECKHE 0OBEKTHI MEX]Ly COOOM IO 3aJaHHBIM KPUTEPUSIM, JeNIaTh BBIBOJIbI
Y YMO3aKIIFOUEHUSI HA OCHOBE CPABHEHUS;

— 00OCHOBBIBaTh €IMHCTBO JKMBOM M HEXHMBOW MPUPOIBI, POACTBO >KHUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPTaHU3MOB U OKPY)KAIOIIeH Cpellbl HA OCHOBE OMOJOTUYECKUX TEOPUH;

—  IPUBOJUTH MPUMEPHI BEHIECTB OCHOBHBIX I'PYII OPraHUYECKUX COEAMHEHUN KIIeTKU (OEnKOoB,
KHUPOB, YIIIEBOAOB, HYKIEHMHOBBIX KHCIIOT);

—  pacro3HaBaTh KJICTKU (IIPOKAPUOT M IYKAPUOT, PACTEHUH M YKMBOTHBIX) IO OMHCAHHIO, Ha
CXEMaTHYECKNX M300paKEHMSX; YCTAHABIMBATH CBSA3b CTPOCHUS M (DYHKIMI KOMIOHEHTOB KJIETKH,
000CHOBBIBATH MHOTOOOpa3ue KIETOK;



—  pacro3HaBaTh MOMYJISIIIHIO M OMOJIOTUYECKUI BUJ] IO OCHOBHBIM MPU3HAKAM;

—  ONHMChIBaTh (PEHOTHI MHOTOKJICTOYHBIX PACTEHUH M JKMBOTHBIX IO MOP(OJIOTHUECKOMY
KpUTEPHUIO;

—  OOBACHATH MHOT'OOOpPa3Ue OPraHU3MOB, IPUMEHSISI SBOJIIOIIMOHHYIO TEOPHIO;

—  KIAcCHU(UIIUPOBATh OHOJOTHYECKHE OOBEKTHl HAa OCHOBAaHWU OJIHOTO WM HECKOJIbKUX
CYIIECTBEHHBIX NPHU3HAKOB (TUIIBI TMHTAHMS, CIIOCOOBI JBIXaHUS M Pa3MHOXKEHHUS, OCOOCHHOCTH
pa3BUTHSA);

—  OOBACHATH MPUYMHBI HACTIEACTBEHHBIX 3a00JICBaHUIA;

—  BBIBJISITh W3MEHUYMBOCTb Y OPraHU3MOB; OOBACHITH MPOSBICHHE BHUIOB H3MEHUMBOCTH,
WCIIONB3Ysl 3aKOHOMEPHOCTH HW3MEHYHMBOCTH, CpPaBHHMBATh HACJICJACTBEHHYI0 M HEHACJICICTBEHHYIO
W3MEHYUBOCTD;

—  BBIBJISITH MOP(QOJIOTHYECKUE, (PU3MOIOTHYECKHE, MOBEICHYECKHE aJanTallid OPraHU3MOB K
cpene OOuTaHusI U JEHCTBHUIO IKOJIOTUYECKUX (DAaKTOPOB;

—  COCTaBJISITh CXEMBI IEPEHOCA BEIIECTB U YHEPTUH B SKOCHCTEME (IICTIH ITUTAHHMS ),

—  TNPHUBOJUTH J0KA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEHHsI OHOpazHoo0pasus IJisi yCTOMYUBOTO
Pa3BUTHUA U OXPAHBI OKPYKAIOIIEH Cpeibl;

—  OLEHUBATh JIOCTOBEPHOCTh OHWOJIOTMYECKOM HH(OpMalUM, TOJYYCHHOM U3  Pa3HBIX
MCTOYHUKOB, BBIJICISITH HEOOXOAUMYIO HH(GOPMAIIUIO JIsl UCTIOJIb30BAHUS €€ B yUeOHOU NesTeIbHOCTH
Y PEIICHUH MPAKTUICCKUX 3a]1aY;

—  TIPEICTaBISTh OMOJIOTUYECKYI0 MH(POPMAIUIO B BUJIE TEKCTa, TaONUIIbI, rpaduka, 1uarpaMMel
Y JIeJIaTh BBIBOJIBI HA OCHOBAHUHM MPECTABICHHBIX JTAHHBIX;

—  OUEHHBATh pOJIb JOCTH)KCHMH TCHETHUKH, CEJICKIIMH, OMOTEXHOJIOTMH B IPaKTHUYECKOU
JIeITEIILHOCTH YeJIOBEKAa U B COOCTBEHHOM JKU3HU,

—  OOBACHATH HETaTHMBHOE BJIMSIHUE BEIICCTB (AJIKOT0JIsA, HHKOTHHA, HAPKOTHYECKUX BEIECTB) Ha
3apOBIIIEBOE PA3BUTHE YETIOBEKA;

—  OOBSACHATH MOCTEACTBUS BIUSHUS MyTarcHOB;

—  OOBACHATH BO3MOKHBIE TPUYUHBI HACIIEACTBEHHBIX 3a00I€BaHU.

BbinmycKkHUK Ha 0230BOM YPOBHE MOJIYYHUT BO3MOKHOCTb HAYYHThCH:

—  Odasamb  HAYuyHOe  O00BACHEHUe  OUONo2UYeCKUM  (pakmam,  npoyeccam,  AGLEHUsIM,
3AKOHOMEPHOCMSAM, UCHONL3YS OUOI0cUHecKUe meopuu (KIemouHyl0, 960I0YUOHHYIO), VHeHUue O
buocgepe, 3aKOHbL HACIEOCMBEHHOCIU, 3AKOHOMEPHOCMU USMEHYUBOCTIUL,

—  Xapakmepuzoeamsv COBPEMEHHble HANPAGIeHUs. 6 pa3eumuu OUOLOcUU; ONUCHIBAMDb UX
B03MOJNCHOE UCNOIb308AHUE 8 NPAKMUUECKOU OesIMEeNIbHOCMUL,

—  CpasHuBamuv cnocooObl OeieHUs KiemKy (Mumo3 u metos);

—  pewamsv 3ad0auwu Ha nocmpoeHue Gpacmenma emopou yenu [[HK no npeonoxcennomy
¢paemenmy nepeotl, uPHK (MPHK) no yuacmxy /JHK;

—  pewams 3a0ayu Ha onpeoeneHue KOIULecmed XpoMoCcom 8 COMAMULECKUX U NOJL08bIX KIemKax,
a makdxce 6 Kilemkax neped HA4aioM OelleHus (Meuo3a Uiy Mumosa) u no e2o0 OKowdyaHuu (07
MHOOKAEMOYHBIX OP2AHUIMOB);

—  pewiamsv 2eHemuyecKkue 3a0a4i HA MOHOSUOPUOHOE CKpewjusanue, COCMAGIAMb CXeMbl
MOHO2UOPUOHO20 CKPEWUBAHUS, NPUMEHSSL 3AKOHbL HACIEOCMBEHHOCIU U UCNOIb3YS OUOLOSUHEeCK)IO
MEPMUHONIO2UIO U CUMBOTIUKY,

—  ycmauaenueamv mun HACAeO08aHUs U XAPAaKmep NpOosileHUs NPU3HAKA N0 3A0aHHOU cXeme
POOOCNIOBHOLL, NPUMEHSSL 3AKOHbL HACIEOCBEHHOCTU,

—  OYyeHusamv pe3yibmamol 63auUMOOeUCMEUs 4el08eKa U OKpYicarouell cpeobl, NPOSHO3UPOBAMb
B03MOJNCHBLE NOCIEOCHBUSL 0esIMETbHOCIU Yel08eKa O/ CYUjeCmB08aHUsl OMOENIbHbIX OUOIO2UYECKUX
00beKmos u yenvlx npupoOHbIX CO0Ouecms.



Conep:kanue y4e0HOro Kypca

10 xnacc BUOJIOI'USA KAK HAYKA.

METOAbI HAYYHOI'O TIO3HAHMUA (5 )

Tema 1.1

KPATKA NCTOPUS PA3BUTUS BUOJIOTI'NNA.

CUCTEMA BUOJIOITMYECKNX HAVK (2 u)

OObexkT u3ydeHus Ouonoruu — >xkuBas npupona. KpaTtkas wuctopust pa3Butus Ouosoruu. Poinb
OMOJIOTMYECKUX TEOpHH, HJIeH, Tumnore3 B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOMN
cucreMbl Mupa. Crucrema OMOJOrMYECKUX HaYK.

Jemoncmpayus. lloptpersl yueHsix. Cxembl: KCBs3b OMOJIOTUHU C ApyrUMU Haykamu>>, <KCucrema
OMOJIOTUYECKUX HAYK>D.

OcHognvie nonamus. buonorus. Xu3He.

Tema 1.2

CYIIHOCTb U CBOMCTBA XMBOI'O. YPOBHU OPTAHU3ALIMN

1 METO/IbI ITO3HAHUS XKUBOM ITPUPO/IBI (3 u)

CymHocts xku3HU. OcCHOBHbIE CBOiicTBa uBOM Marepuu. JKuBas mnpupojga Kak CII0XKHO
OpPraHM30BaHHAs MeEpapxXxuyecKas CHCTEMa, CYILIECTBYIOIIAas B IIPOCTPAHCTBE M BO BpEME-HHU.
buonoruueckue cucrempl. OCHOBHBIE YPOBHM OpraHM3allUM >KUBON MaTepuu. MeTojibl Mo3HaHUs
JKUBOW MPUPOJIBI.

Hemoncmpayun. Cxembl: <<YPOBHU OpraHU3aLUM )KUBOI

Marepuun>>, <K CBOICTBA )KMBOM MaTepun>>.

Ocnogenvie nonamus. CBONCTBA KU3HU. Y POBHU OpraHU3alUM >KUBOM NpUpoAsl. MeToasl no3HaHUs
YKMBOUW MaTEpHUU.

KJIETKA (10/20 u)

Tema 2.1

NCTOPUA N3YUYEHUMA KIIETKU. KIIETOYHAS TEOPUS (2 1)

PazButue 3nanuit o kierke. Paboter P. I'yka, A. Ban Jlerenryka, K. bapa, P. bpoyna, P. Bupxoga.
Knerounas teopust M. llneiinena u T. [IIBanHa. OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOM KJIIETOYHON
Teopuu. Posb K1eTOYHON TEOpUH B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
Mupa.

Jemoncmpayun. Cxema <MHOT0o0Opasue KIeToK>.

Ocnognvie nonamus. Knerka. lluronorus. OcHOBHbIE TO-

JIO’KEHMSI KJIETOYHON TEOPUHU.

Tema 2.2

XUMUYECKUI COCTAB KJIETKH (8 u)

EAMHCTBO 371EMEHTHOIO XMMHYECKOI'O COCTAaBA KUBBIX OPIraHU3MOB KaK J0Ka3aTeJIbCTBO €IMHCTBA
MIPOUCXOXKACHUS KUBOU Mpupoabl. OOLIHOCTD KUBOW U HEXKUBOW MPUPO/IBI HA YPOBHE XUMHUYECKHUX
251eMeHTOB. OpraHoOreHbl, MAKPOJIEMEHThI, MUKPOIJIEMEHTHI, YIbTPAMUKPOIJIEMEHTHI, UX POJIb B
KHU3HEIEATeNIbHOCTH KJIETKU U oprann3ma. Heopranuueckue BemiectBa. Boga kak Konboensb Bcero
’KHMBOT'0, 0OCOOCHHOCTH CTPOEHUS U CBOICTBAa. MUHEpaiIbHbIE CONU. 3HAUCHHE HEOPTaHUUECKUX
BEILIECTB B JKU3HU KIIETKH U opranu3mMa. OpraHnyeckue BEIecTBa — CIOKHBIE YITIEPOACOIEpKAIINE
coequHeHuns. Hu3skomoneKkysipHble U BBICOKOMOJIEKYIISIPHBIE OpraHU4eCKHE BelecTBa. JInnuapl.
YraeBoael: MOHOCaxapuasl, moaucaxapuabl. benku. Hyknennossie kucnotel: JJHK, PHK. YV aBoenue
moutekynsl JIHK B knetke. [IpuHIMnuansHoe cTpoeHUE U poJib OPraHMUECKHUX BEIIECTB B KJIETKE U B
OpraHu3Me YeJI0BEKa.

Hemoncmpayua. [Inarpammsl: «PacnpenenieHre XUMUYECKUX JJIEMEHTOB B HEXKUBOM IIPUPOJEY,
«Pacrnpenenenne XuMUYECKNX JIEMEHTOB B JKUBOM npupoe». [lepuoanueckas tabauia 31eMeHTOB.
Cxemsl 1 Tabauubl: «CTpoeHne MOJIeKybl Oenka», «Ctpoenne monekynsl JJHK», «Ctpoenune
mouekynbl PHKY, <Tunst PHK>>, <V nBoenne monekynst JTHK>>.



Ocnognvie nonamus. OpraHoreHbl, MaKpo3JEMEHTBI, MUKPOAJIEMEHTBI, YIbTPAMUKPOAJIEMEHTHI.
CaoiicTBa Bo/Ibl. MuHEpasibHBIE cON. brononumepsl. JIMuap!, TATOUIBI, YTAEBOABI, OCIKH,
nyksnenHoBble kucnotsl (JJHK, PHK). Pemmukanus JTHK.

Tema 2.3

CTPOEHUE DYKAPUOTUYECKOM 1 ITIPOKAPMOTUYECKOM KJIETOK (6 u)

Krnerounas memOpana, uuromiasma, sapo. OCHOBHbIE OpraHOU I KJIETKU: SHA0IIa3MaTHYeCKas CeTh,
anmapat ['oybKH, JIM30COMBI, MUTOXOH/IPUH, TIACTUIBI, pUOOCOMBI. DYHKIINN OCHOBHBIX YacTel
OpraHouioB KjieTku. OCHOBHBIE OTJIMYHUS B CTPOSHUU KUBOTHOW U PACTUTENILHOMN KIIETOK.
XpoMocoMBl, UX cTpoeHue U pyHkuuu. Kapuorun. 3HadeHrne noCcTOSHCTBA YUcia U (POPMBI XpPOMOCOM
B KkieTkax. [IpokapuoTrnueckas kierka: Gopma, pazmepsl. Pacripoctpanenue u 3HaueHre OakTepHii B
npupoje. CTpoeHne 6akTepraaTbHON KIETKH.
Jemoncmpayun. Cxembl 1 Tabiuibl: KCTpoeHue 3yKapruoTUYECKON KIIeTKH>>, <K CtpoeHue
KUBOTHOM KJIETKKU>>, KCTpoeHue pacTUTENIbHOU KiIeTKH>>, <K CTpoeHue xpomocom>>, KCtpoeHue
IIPOKAPUOTUYECKON KIIETKH>>.
Jlabopamopusle u npakmuyeckue paoomaol

Habnronenune Ki1eToK pacTeHUH U KUBOTHBIX MOl MUKPOCKO ITOM Ha FOTOBBIX Mpemnaparax. CpaBHeHHE
CTPOCHHS KJIIETOK PACTCHHU U )KUBOTHBIX (MOKHO B (popMme Tabsuiiel) [IpuroToBaeHHe U OMMCaHKHe
MUKPOINPENapaToB KJIETOK PACTCHUH.

OcHoenble nonamusa. JykapuoTnieckas kietka. Kinerounas memOpana, quToriazma, sapo.
OcHoBHBIE OpraHouAb! KiIeTKi. OCOOEHHOCTH PACTUTEIBHON U )KHBOTHOM KIIETOK. XPOMOCOMBI.
Kapuotumn. J[unnouHslii 1 raraiouHbiid Habopsl XxpoMocoM. [IpokapruoTrueckas kieTka, 6akTepusi.
Tema 2.4

PEAJIM3AIIS HACJIEJICTBEHHOM MH®OPMAILIMU B KJIETKE (2 u)

JHK — HocuTens HacnencTBeHHON nHopMarin. I 'eHeTnyeckuii Kof, ero cBoiictea. I'en. buocunres
oemnka.
Jemoncmpayusn. Tabmuna <I['enernueckuit kox>>, cxema <Kbuocunres denka>>.

Ocnoenvle nonamusa. I'eHeTHYECKU KOJI, TPUILIET, TeH. T paHCKpUnuus, TpaHCIsIIuUs, MaTPUUYHbBIN
CHHTE3.

Tema 2.5

BUPYCHI (1/2 1)

Bupycsl — HekneTouHas popma xu3Hu. OcOOEHHOCTH CTPOSHMSI U Pa3MHOXKEHHsI. 3HaYeHUE B
MIPUPOJIE U KU3HM yesoBeKka. Mepbl NpopUIIaKTUKH pacpOCTPAHEHUS BUPYCHBIX 3a00J1€BaHUM.
ITpodpunakruka CITN1a.
Hemoncmpayusa. Cxema <KCtpoenue Bupyca>>, Tabnmuua <IIpodunaxtuxa CIINda>>.

Ocnoenvie nonamusn. Bupyc, 6akrepuodar.

Paznen 3

OPI'AHU3M (38 u)

Tema 3.1

OPI'AHU3M — EJIMHOE LEJIOE. MHOI'OOBPA3HUE XMBbIX OPTAHU3MOB (1 q)
Mmuoroo6pasue opranu3MoB. OTHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. Kojgonuu
OJTHOKJIETOYHBIX OPTaHU3MOB.
Jemoncmpayus. Cxema <<KMHOroo06pasue opraHu3zMoB>>.

Ocnosnvie nonsamus. OTHOKICTOYHBIE, MHOTOKIICTOYHBIE

OpPTraHU3MBI.

Tema 3.2

OBMEH BEHIECTB U ITPEBPAILIEHUE DHEPTUU (4 1)

DHepreTuyeckuii 0OMeH — COBOKYIHOCTh PEaKLUi PacIleIIeHUs CI0XKHBIX OPraHUYECKUX BEIECTB.
Oco0eHHOCTH HEPreTHUeCKoro oOMeHa y rpu6oB u Oakrepuid. Tunsl nutanus. ABTOTpodsI 1
rerepoTpodsl. OcobeHHOCTH 0OMEHA BEIIECTB Y )KMBOTHBIX, pacTeHUN 1 OakTepuil. [Imactuaeckuit
obomeH. DoTocHHTES.
Jemoncmpayusa. Cxema <Ilytu Mmetabonm3ma B KIETKE>.



OcHoenble nonamus. MeTtabon3m, SHEPreTHIeCKuii 00MeH, riacTudeckuit oomeH. ATO.
ABTOTpOdBHL, TeTepoTpodsl. DoTOCHHTES.

Tema 3.3

PA3SMHOXEHMUE (9 u)

Henenue kneTku. MuTOo3 — OCHOBA pOCTa, pereHepaluu, pa3BUTUs U OECIOJIOr0 Pa3MHOKEHHUS.
Pasmuoxenue: 0ecnionoe u nosoBoe. Tumsl 6ecrionoro pasmuoxeHus. [logoBoe pasMHOKeHHE.
OO0pazoBaHue MOJOBBIX KIETOK. Meiio3. OmIog0TBOpEHNE Y )KUBOTHBIX U pacTeHUi. buonorndeckoe
3Ha4YE€HHE OIIOIOTBOPEHHUS. VICKYyCCTBEHHOE OIBUIEHUE Y PACTEHUN U OIUIOAOTBOPEHUE Y KUBOTHBIX.
Hemoncmpayusa. Cxembl 1 Tabnuipl: <KMuT03 1 Meii03>>, KI'amerorene3>>, < Tumbl O6ecronoro
pa3MHOXkeHUs>>, KCTpoeHUE AULIEKIETKH U CIIepMaTo30ouaa>>.

OcHoenvle nonamusa. JKu3HeHHBIN UK KJIeTKH. MUTO3, Onosnornyeckoe 3HaueHue. TUmsl 6ecroaoro
pa3MHoOxeHus. [ooBoe pa3MHOKEHHE U er0 OMOJIOTHYECKOe 3HaueHue. Pa3iensHOmoIbpIe OpraHu3Mbl
u repmadpoauTsl. SditnekneTka u ciepmaro3ou. ['lamerorene3. Meio3, OM0OI0rnYecKoe 3HaYCHHUE.
Ormy1010TBOpEHHE: HAPYKHOE U BHYTpeHHEe. J[BOMHOE OTUI0OJOTBOPEHUE Y PACTCHUM.

Tema 3.4

NMHANBUAYAJIBHOE PASBUTUE OPTAHM3MOB (OHTOT'EHE3) (4 u)

[Ipsimoe u HenpsAMoe pa3BUTHE. DMOPUOHANBHBIN U MOCTIMOPHOHATBHBIN MEPUOJIbI PA3BUTHSL.
OcHoBHbI€ 3Tanbl sMOproreHe3a. [IpuunHbl HapyeHuit pa3BuTus opranuzma. OHTOreHe3 YeloBeKa.
PemnpoaykTuBHOE 3/10pOBBE; €r0 3HAYCHHE I OyIyluX MoKoneHui moaen. [locnencteus BnusHus
QJIKOTOJIs, HIKOTHHA, HAPKOTUYECKUX BEIIECTB HAa pa3BUTHE 3apobiiia yenoBeka. [lepuoas
MOCTAMOPUOHAIBHOTO Pa3BUTHSL.

JHemoncmpayusn. Tabmuipl: <KOCHOBHBIE CTauu oHTOreHe3a>>, KIIpsaMoe u HempsiMoe pa3BUTHE>.
Tabmuiel, pororpaduu, 1uarpaMMbl U CTATUCTUYECKUE TaHHBIC, IEMOHCTPUPYIOIINE MOCIEACTBHS
BIIUSTHUSI HETaTUBHBIX (DaKTOPOB CPEJIbl HA Pa3BUTUE OPTaHU3MA.

Ocnoenvle nonamusa. OuToreres. TUIBI pa3BUTHSATIPAMOE U HEMPAMOe (pa3BUTHE ¢ METaMOP(O30M).
Otanbl SMOpUOHATBLHOTO pa3ButTus. [lepnoasl mocTaMOprHoHATBHOTO pa3BUTUs. Bpennoe BiausiHue
KYpEHUs, aIKOT0JIs, HAPKOTUUECKHUX MPENnapaToB Ha pa3BUTHE OpraHu3Ma U NPOAOJIKUTEIBHOCTD
KU3HHU.

Tema 3.5

HACJIEACTBEHHOCTbH 1 UBSMEHUYUBOCTD (15 1)

HacneacTBeHHOCTh M N3BMEHUMBOCTh — CBOMCTBA OpraHu3mMa. ['eHeTuka — Hayka 0 3aKOHOMEPHOCTSIX
HACJIEJACTBEHHOCTH M M3MEHYUBOCTH. ['. MeH1e1h — OCHOBOIIOJIOKHUK T€HETUKH. 3aKOHOMEPHOCTH
HacyenoBaHus, ycraHoBIeHHbIe [ . Mennenem. MonoruOpuaHoe ckpeuuBanue. [lepBslii 3akoH
Mennens — 3akoH TOMUHUpOBaHUsA. BTopoii 3akoH Menens — 3aKoH paclieruieHust. 3aKOH YUCTOThI
ramet. J[urubpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCHUMOT0 HACJIETOBaHUSI.
AHanu3upylolee CKpenmBanue. XpoMOCOMHas TEOpHs HacieIcTBeHHOCTU. CIIeTUIEHHOe
HacjeaoBaHue npu3HakoB. COBpeMEHHbBIE MTPEACTaBICHUS O r'eHe U TeHoMe. B3auMoeiicTBre reHoB.
I'enetuka nona. [TonoBsie xpoMocomsl. CHEIUIEHHOE € ITOJIOM HaclaeA0BaHUE. 3aKOHOMEPHOCTH
M3MEHUYMBOCTH. HacnencTBeHHas 1 HEHACIEICTBEHHAS U3MEHYMBOCTh. MoaupUKaIMOHHAS
M3MEeHYUBOCTh. KOMOMHaTHBHASI U MyTallMOHHAs! U3MEHUYUBOCTh. MyTaruu. TUnbsl MyTauui.
MyrtareHsble (pakTOpbl. 3HAYCHNUE TeHETUKH ISl MeTUIINHBL. BiusHIEe MyTareHOB Ha OPraHu3M
yenoBeka. HacneacTBeHHbIe 001€3HU YeI0BEKa, UX MPUYNHBI U MPOPUIAKTHKA.

Jemoncmpayusn. CxeMbl, WILTIOCTPUPYIOIIHE MOHOTHOPUIHBIE U TUTHOPHUIHBIE CKPEIIBAHMUS;
CIETJICHHOE HACJIeJIOBaHUE TTPU3HAKOB; TIEPEKPECT XPOMOCOM; HACIIEAOBAHHUE, CIICTUICHHOE C TTOJIOM.
[Tpumepsl MOAM(PUKAITMOHHON H3MEHYHBOCTH. MaTepHualibl, IEMOHCTPUPYIOIIHNE BIUSHUE MyTar€HOB
Ha OpraHU3M YeJIOBEKa.

Jlabopamopuwie u npakmuueckue padomaol

CocraBneHure MPOCTEUINNX CXeM CKpeInBaHus ™. Perenne JieMeHTapHbIX TEHETHIECKUX 3aa9™.
N3ydenne n3aMeHUYnBOCTH (M3ydeHHE MOIU(DUKAIIMOHHOW N3MEHYUBOCTH HA OCHOBE U3YUCHUS
(beHOTHIIa KOMHATHBIX HJIH CEJIbCKOXO03SHCTBEHHBIX PACTCHUIT). BhIsBICHHE HCTOYHUKOB MyTarcHOB B
OKpYy»Karolen cpesie (KOCBEHHO) U OLIEHKA BO3MOXKHBIX MOCIEACTBUN UX BIUSHUS HA OPTaHU3M.



Ocnoenvie nonamua. HacneacTBeHHOCTh U M3MEHUMBOCTD. [ 'eHoTun, penorun. I'ubpunonornyeckuii
METOJ, CKpeluBaHue. JJoMUHaHTHBIH, pereccuBHbI. ['eHbl, ajsenu. 3aKOHOMEPHOCTH HACJI€0BaHUs
IIPU3HAKOB. 3aKOH YUCTOTHI FraMeT. AHAIU3HUPYIOILEe CKpPElMBaHuEe. XpOMOCOMHas TEOPHUsL
HaclieICTBEHHOCTH. ['eHeTnueckue kapTol. ['eHOM. AyTOCOMBI, II0JIOBBIE XPOMOCOMBI.
MoaudukanronHas n3MeHInBOCTh. KoMOMHATHBHAS M MyTallMOHHAS M3MEHYMBOCTh. MyTareHHbIe
¢baxTopsl. Hacnencrsennslie 601e3H1. MeuKo-reHeTH4eckoe KOHCYJIbTUPOBAaHUE.

Tema 3.6

OCHOBbBI CEJIEKIITMN. BUOTEXHOJIOI'MA (5 )

OCHOBBI CENIEKIIMM: METOIbI U JOCTHXKEHUS. ['eHeTnKa —TeopeTnueckas OCHOBa cesiekuu. Cenexuus.
VYuenue H. 1. BaBunoBa o neHTpax MHOT000Opasus ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.
OCHOBHBIE METO/IbI CEJIEKIINU: THOPUAN3ALINS, UICKYCCTBEHHBIH 0TO0p. OCHOBHBIE JOCTHKEHUS U
HaIpaBJICHUs Pa3BUTUS COBPEMEHHOMN CeNeKIUU. BUOTEXHOIO0rus: JOCTHKEHHSI U IEPCIIEKTUBbI
pasButHs. ['ennas umxenepus. KinonupoBanue. I eHeTnueckn MoIu(pUIIMPOBAHHBIE OPTAaHU3MBI.
DTHYECKUe aCIeKThl Pa3BUTHS HEKOTOPBIX MCCIIEJOBAaHUI B OMOTEXHOJIOTHH (KJIOHUPOBaHHE
YEJIOBEKA).

Jemoncmpayus. Kapra-cxema <<IleHTpbl MHOT00Opa3us ¥ MPOUCXOKICHUS KYJIbTYPHBIX
pactenuii>>. ['epbapHble MaTepraibl U KOJJIEKIIUU COPTOB KYJIbTYPHBIX pacTeHUM. Tabmuipl:
«KTIlopoabl AOMALIHUX KUBOTHBIX>>, <KCopTa KyJIbTYPHBIX pacTeHUII>>. CXeMbl CO3/1aHUs
TeHEeTUYECKU MOAM(DULIMPOBAHHBIX IPOAYKTOB, KJIOHUPOBaHUS OpraHu3MoB. Marepuaisl,
WUTIOCTPUPYIOLINE TOCTUKEHUS B 001aCTH OMOTEXHOIOTHH.

IKcKypcus

MHoroo0pasue cOpTOB pacTeHUN U MOPOJI )KUBOTHBIX, METO/IbI X BBIBEACHUS ((pepma, ceneKImonHas
CTaHLUS, CEIbCKOX03AHCTBEHHAs BBICTABKA).

Jlabopamopusie u npakmuyeckue padomaot

AHanu3 1 OLEHKA 3TUYECKUX aCHEKTOB PA3BUTHS HEKOTOPBIX MCCIEI0OBAaHUN B OMOTEXHOJIOTHH.
Ocnognvie nonamusa. Cenexuus; rubpunuzanus u oroop. Coprt, nopoja, mramm. bruorexnomorus.
I'ennas unxenepus. Knonuposanue. I'eHeTnyeckn MoIu(UIIMPOBAHHBIE OPTaHU3MBI.

11 knace
Paznen 1 BUJI (38 u)
Tema 1.1 UICTOPHS SBOJIIOLIMOHHBIX UJIEM (7 u)

Hctopus 3BONMIOIMOHHBIX Uel. Pa3Butue 6nonoruu B J0JapBUHOBCKUN mepuo. 3HaueHue padot K.
JIunnes, yuenusa XK. b. Jlamapka, teopun K. KroBee. Ilpenmnocbuiku Bo3HMKHOBEHMsI yueHus Y.
HapBuna. OBomtormonHast Teopus Y. JlapBuHa. Ponb 3BOMIONMOHHONW Teopud B (OPMHUPOBAHHU
COBPEMEHHOM €CTECTBEHHO-HAay4YHON KapTuHbl Mupa. J[lemoHcTpaums. Kapra-cxema Mapuipyra
nyremectBus Y. [lapsuna. ['epOapHble MaTepuabl, KOUIEKIMH, GoTorpaguu U Apyrue MarepHaibl,
MTOKAa3bIBAIOLINE MHAMBUAYAIbHYI0 U3MEHUYHMBOCTh U Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHHUN U
MOpOJ JOMAIIHUX >KUBOTHBIX. OCHOBHbIE MOHATHS. OBomtonus. Kpearnuonusm, TpaHchopMusMm,
ABOJIIOLIMOHU3M. ['pymnmnoBas U MHIUBUIyalbHas U3MEHUYMBOCTh. MckyccTBeHHBINH 0TOOp. bophba 3a
cyuiectBoBaHue. EctecTBeHHBIN 0TOOP.

Tema 1.2 COBPEMEHHOE 3BOJIIOLIMOHHOE YYEHMUE (161)

Bupn, ero xputepuu. [lomynsuus — cTpyKTypHasi €IMHULA BUA, €AUHUIIA 3BOTIOUH. CHUHTeTHUYEeCKas
TEeOopHUs HBOJIIONMU. JIBIKYIIHME CHIIBI 3BOJIOLUU: MYTAllMOHHBIN MpOIlECC, MOMYJALUOHHbBIE BOJIHBI,
M3OJISIMS, €CTeCTBEHHBIH O0TOOp; HX BiIMSHHME Ha TreHooHJ mnonmyasuuu. JBwxymuid u



CTaOWJIN3HUPYIOIIMHA €CTECTBEHHBIH OTOOp. AJanTaluy OpPraHu3MOB K YCIOBHMSIM OOHMTaHUS Kak
pe3yJbTaT ASUCTBUS €CTECTBEHHOro 0TO0pa. Bumoobpa3zoBanue kak pe3ynbTat 3Boirormuu. CriocoOsl u
nyTd BHJ000pa3oBaHus. CoxpaHEHHE MHOrooOpasus BUAOB KaK OCHOBAa YCTOHYMBOTO pa3BUTHS
Oouocdeprl. [aBHbIE HampaBIEHUS HSBOJIOIMOHHOTO Ipolecca. buonorumueckuii mporpecc u
Oouosornyeckuil perpecc. [IpuunHbl BBIMUpaHUsi BUIOB. Jl0OKa3aTeNbCTBA HBOJIOLUH OPraHUYECKOTO
mupa. Jlemoncrpanus. Cxema, WITIOCTpUpPYOILAs KpuTepur Bujaa. TaGmuiel U cxemsl: «JIBrxyiue
CHJIBI 3BOJIOLIMKY, «OOpa3oBaHHe HOBBIX BUJOB», «CXOJCTBO HAYaJIbHBIX CTaJAUN SMOPHUOHAIBHOTO
pa3sBUTHS  IO3BOHOYHBIX». I'epOapum, KOJUIEKUIMH W JpYrMe€  HarjsiiHble  MaTepHuallsbl,
JEMOHCTPHUPYIOIME IPUCHOCOOJIEHHOCTh OPraHU3MOB K cpelae OOuTaHMs M pPe3yJIbTaThl
BuA00Opa3oBanus. Tabnuupl, MyJSDKM W Jpyrue HarisgHble MaTepuaibl, JIEMOHCTPUPYIOIINE
TOMOJIOTMYHBIE U AHAJIOTUYHBIE OPTaHbl, UX CTPOECHUE U IIPOUCXOXKIECHUE B OHTOTEHE3E; PYAUMEHTHI U
araBu3Mbl. JlabopaTopHble U mpakTudeckue padotel Onucanue ocobeil BuIa Mo MOP(OIOTHIECKOMY
KpuTepuro**. BpIsBIeHNE W3MEHYMBOCTH y 0Oco0ell OAHOro BHIA. BpIsBIeHWE NpHCIIOCOOICHUN
OpPraHu3MOB K cpejie oouTanus™®. Jkckypcus MHorooopasue BU10B (OKpecTHOCTH 1IKOJIbI). OCHOBHBIE
noHatus. Bun, nomynauus; ux kpurepuu. I'eHodoHx. J[Brkyiine cuUibl 3BOJIOLMM: MYTAl[MOHHBIN
npoliecc, MONyJISIMOHHbBIE BOIHBI, U30JIALIUsA, €CTECTBEHHbIN 0TOOp. JIBIKYIINI 1 CTaOUIN3UPYIOILUI
ot60p. CriocoOb! U MyTH BUA000pa30BaHUS.

Tema 1.3 [MPOUCXOXIAEHUE XW3HMU HA 3EMIJIE (6u4) Pa3Butne mnpeacraBieHuil o
BO3HUKHOBEHMHM >KM3HHU. OmnbiTel @. Peam, JI. Ilacrepa. I'mmoTe3pl O MPOUCXOXKACHUU KU3HM.
CoBpemMeHHbIC B3Il HAa BO3HUKHOBEHHME >XM3HM. Teopuss OnapumHa—XodjaehHa. Y ClIOKHEHUE
KUBBIX OpPraHM3MOB Ha 3emiie B mporecce sBomonuu. Jlemoncrpanus. Cxembl: «Bo3HUKHOBEHHE
OJTHOKJIETOYHBIX JYKAPUOTHYECKUX OPTaHU3MOBY», «IBOJIIOLUS PACTUTEIHHOTO MHPa», «IBOJIOIMS
KUBOTHOTO MHpa». Pempoaykiuu kapTuH, uzoOpaxkaronmx ¢uopy u dayHy pasmuyHbIX 3p U
nepuooB. OKaMeHeIO0CTH, OTIIEYaTKU OPTraHU3MOB B JIPEBHUX MOPOAX.

JlaGopaTopHble U TpakTUYeCKHe pabOThl AHANIM3 U OICHKA DPAa3JIMYHBIX TUIIOTE3 MPOUCXOKICHHS
KHU3HU. DKCKypcust Victopust pa3BUTHS )KU3HU Ha 3emJie (KkpaeBeaueckuil My3eil). OCHOBHBIE TOHSTHS.
Teopust Onapuna — XonzaeiiHa. Xumuueckas 3Boitonus. buonorundeckas sBomonus. [locrenennoe
YCIOXKHEHHE OpraHu3aliy ¥ IPUCHOCOOIeHUs K YCIIOBHUSM BHEIIHEH cpesibl OpraHu3MOB B IIpoliecce
IBOJIIOLIMH.

Tema 1.4 T[IPOUCXOXIEHUE YEJIOBEKA (9 u4) I'mmoTe3sl NPOMCXOXKICHHUS YeEIOBEKa.
ITonoxxeHne yenoBeka B CHUCTEME KUBOTHOrO Mupa (kinacc Mitekonutatomue, otpsia [Ipumatsel, pon
Jlrogu). DBoMIOIMS YeIOBeKa, OCHOBHbIE 3Tanbl. Packl yenoBeka. [IpoucxoskaeHne 4eIoBeYecKux pac.
Bunosoe equncTBO yenoBedecTBa. JlemoHcTpanusa. Cxema «OCHOBHBIE ATalbl IBOJIOLUN YEIOBEKA».
Tabnuupl, u300paxkaroniye CKeleThl 4YeloBeKa M MO3BOHOYHBIX KMBOTHBIX. JlaGopaTopHble Wu
MpakTH4eckue paldoThl BrisBleHHE TMNPU3HAKOB CXOACTBA 3apOJbIIIEH 4YeloBeKa U JIPYrux
MJIEKOIIUTAOIMNX KaK JIOKAa3aTelIbCTBO HX POJCTBA. AHaJIW3 W OLEHKA pPa3jJu4HbIX THIIOTE3
MIPOUCXOXKACHUS uenoBeka. DKcKypcus [IporcxokaeHne U IBOJIOLUS YesloBeKa (MCTOPUYECKUM HIIn
KpaeBemueckuii Mmy3ei). OcHoBHble TOHATHA. [Ipomcxoxkaenne denmoBeka. (OCHOBHBIC ATallbl
9BOJIIOLUH. JIBHXKYIIME CUJIBI aHTpOIOreHe3a. UenoBeyeckue pacel, UX €AUHCTBO.

Pazgen 2 DKOCHUCTEMBI (24 u)

Tema 2.1 SKOJIOTMYECKUE ®AKTOPHI (3/54) Opranusm u cpena. [Ipeamer u 3agaun 3K0JIOTHH.
Oxonorudeckue (akTopel cpeabl (a0MOTHYECKHE, OMOTHYECKHE, aHTPONOTCHHBIE), MX 3HAYCHHE B



KU3HW OpPraHu3MOB. 3aKOHOMEPHOCTH BJIMSHHUS OSKOJOTMYECKHMX (DAKTOPOB Ha OpraHU3MBI.
B3auMooTHoOIIEHHS MEX]y opraHu3zMamu. MeXBUIOBbIE OTHOIICHHS: Mapa3uTU3M, XHUIIHUYECTBO,
KOHKypeHlus, cumOuo3. Jlemoncrpanus. Harnsanele marepuanbl, JEMOHCTPUPYIOLIUE BIIUSHUE
IKOJIOTHYECKUX (DaKTOPOB HA >KMBBIE oOpraHm3mbl. [lpumepbl cumbuosza B mpupone. OCHOBHBIC
MOHATHsI. DKoJoTus. BHemHss cpena. Dxonoruyeckue (akTopbl. AOMOTHYECKHE, OMOTHYECKHE U
anTpornioreHHble (akropbl. [lapa3uTrs3m, XUIIHUYECTBO, KOHKYPEHLHS, CUMOHMO3. DKOJIOTHYECKas
HUIIA.

Tema 2.2 CTPYKTYPA DKOCUCTEM (74) BunoBas u npocTpaHCTBEHHas! CTPYKTypa 3KOCHCTEM.
[TumieBsle CBSI3U, KPYrOBOPOT BELIECTB M NPEBpAIICHUS HHEPrUM B dKocucTteMax. [lpuymHbl
YCTOWYMBOCTH U CMEHBI SIKOCUCTEeM. Brusinue uenoBeka Ha 3kocucTeMbl. MIckyccTBEeHHBIE cOO0IIECTBA
— arpoueHO3BlI.

Hemonctpanus. Cxema «lIpocTpaHcTBeHHass CTPYKTypa 3KOCHCTEMBI (SIPYCHOCTh PACTHTEIHHOTO
coobmrecTBa)». CxeMbl W TaOJHULBI, JAEMOHCTPUPYIOIIUE MUIIEBbIE LEMHU M CETH; IKOJIOTHUYECKUE
MUPaMHJIbI; KPYTOBOPOT BEIIECTB U dHEPrHH B dKocucTeme. JIabopaTopHble U MpakTH4eCKHe paboThl
CocraBnenue cxeMm Iepe/layd BEIIeCTBa U IHEpruu (Lernei muTaHusi) B ’KocucteMe®. BrisiBienue
aHTPOIIOTEHHBIX M3MEHEHUN B HIKOCHCTEMax CBOE€Hl MecTHOcTH (B BuAe pedepaTta, Ipe3eHTALNH,
CTEHJ0BOro Jokjgaga M 1p.). CpaBHUTENbHas XapakTEpPUCTUKA MPUPOIHBIX HKOCHUCTEM U
arpo’KOCUCTEM CBOeW MecTHocTU. VcciemoBaHue M3MEHEHHM B HKOCHCTEMAax Ha OMOJIOTHYECKUX
Mozensax (akBapuyM). Pemienue skonorudeckux 3anad. Jkckypeus EcrecTBeHHble (J1€c, moie U ap.) u
UCKYCCTBEHHbIEC (MapK, caJ, CKBEp WIKOJbI, (gepMa U JAp.) SKocUcTeMbl. OCHOBHBIC MOHSATHUS.
Dkocucrema, OMOreoIeH03, OMOIEHO03, arpolieHo3. [Ipo1yleHThl, KOHCYMEHTHI, peyleHThl. [InuieBsle
LIENU U CETH.

Tema 2.3 BUOC®EPA — TIJIOBAJIbBHASL DKOCHUCTEMA (4u4) buocdepa — rnobanbpHas
skocuctema. CoctaB u cTpykTypa Ouocdepnl. Yuenue B. M. BepHaackoro o 6uochepe. Ponb xuBbIX
opraHuzMoB B Ouocdepe. buomacca 3emnu. buonormdeckuif KpyroBopoT BeIECTB (Ha INpHMepe
KpyroBOpOTa BOJBI M YTIIEPOaA).

Hemonctpauus. Tabmumsl u cxemsl: «CTpykTypa Ouocheps», «KpyroBopoT Boasl B Ouochepe»,
«KpyroBopot yriepoaa B 6uocdepe». Harnsanbiii marepuan, oTpaxaroluii BUIOBOE pazHOOOpasue
KUBBIX OpraHu3MoB Ouocgepsl. OcHoBHbIe MOHATHSA. buocdepa. ’Kupoe BemiecTBo, OUOreHHOE
BEIIECTBO, KOCHOE BEILECTBO, OMOKOCHOE BeIecTBO. buomacca 3emin.

Tema 2.4 BUOC®EPA U YEJIOBEK (84) buochepa u dyenoBek. ['noGanbHBIE 3KOIOTHYECKHE
npoOJIeMbl U TyTH UX pemeHus. [ocnencTBus AeATeNbHOCTH YellOBeKa ISl OKPYXKAroIIeH Cpeipl.
[IpaBuna mnoBeneHuss B npupofgHou cpene. OxXxpaHa OpHPOABI M PALUOHAIBHOE MCIOJIb30BaAHUE
MIPUPOJIHBIX PECYPCOB.

Hemonctpanus. TaGauIsl, WILTIOCTPUPYIONIHE TI100aTbHBIE YKOJIOTHYECKHE MPOOIEMBI ¥ TTOCIICICTBHS
NeSTETFHOCTH YeJIOBEKa B OKpyxkaromed cpeme. KapTel HalMOHaIBHBIX MApKOB, 3alIOBEAHUKOB U
3aka3HUKOB Poccum. JlabopaTopHble W TMpakTHYEeCKHe padOThl AHAIW3 M OICHKA IOCIEACTBUI
COOCTBEHHOM IEATEILHOCTH B OKPYXKAIOIICH cpene. AHAIN3 M OIEHKA TJIOOATBHBIX DKOJIOTHYECKUX
npobsieM u myteid ux pemieHus. OCHOBHBIE MOHATHUS. [ ToOanbpHBIE IKOIOTHYECKHE TTPoOaeMbl. OxpaHa
pupoabI. PaI_II/IOHaJIBHOG mpupoaO0I0JIb30BaHHUC. HaI_II/IOHaJIbHBIG MapKu, 3allOBCOAHHUKH, 3dKA3HUKH.
Kpachnas xHura.



Bakmouenue (1 u)

PezepBHOE Bpemss — 5 u.

TemaTnueckoe nuiannposanue 10 kiaace

Ne Ha3Banue TeMbI KoanuectBo | KoamuecTrBo
4yacoB J1a00opaToOpPHBIX
padort
1 Buosorus kak Hayka. MeTo/1bl HAYYHOI'0 IO3HAHUS 6
2 Kiaerka 22 1
3 Opranuszm 40 4
Hroro 68 5
TemaTnueckoe njanupoanue 11 kiace
Ne Ha3Banue Tembl KoaunvectBo | KoaunuecTrBo
4acos JIa00pPaTOPHBIX
pador
1 Bun 38 1
2 DKOCHCTEMBI 24
3 3akiarouenue 1
4 Pe3epBHOe Bpems )
Hroro 68 1
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