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1. IosgcHuTEIBLHAA 3aNIMCKA.

PaGouas mporpamMmma cpemHero oOmero oOpa3oBaHHS 1O OHOJIOTHU
(6a30BBIN ypoBeHb) cocTaBieHa Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012
No 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparun»l, denepaibHOTO
roCyapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHusl,
Konuenuuu mpenonaBanus ydyeOHOro mnpeamera «buonOrus» W OCHOBHBIX
MOJIOKEHUH TPOrpaMMbl BOCITUTAHUS.

IIpu pa3paboTke JaHHOW MPOrpaMMbl TEOPETUYECKYID OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS y4eOHOro MpeaMera
«buonorus»  cocTaBUNIM:  KOHILENTyalibHble  ToyiokeHust  CrtaHgapra o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€, COolIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIIX 1
IIPUHLANAX, XapaKTEPU3YIOIHUX COBpeMeHHOe cocTosiHue cucremsl COO B
Poccuiickoit ®epepanuu, a Takke IMOJOKEHUS O crenuduke Ouosoruu, €
3HAUYEHUU B T[IO3HAHUM SKUBOW TIPUPOABI U OOECIEUEHUU CYIIECTBOBAHUS
yesioBeueckoro oo6mectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM  OIPECIICHbI
OCHOBHbIE (DYHKIIMH MPOTPAMMBI U €€ CTPYKTYpa.

[Iporpamma ma€t npeacTaBieHue o LENsIX, 00 oOiel crpaTteruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEJACTBaMU Yy4eOHOTO TMpeaMmeTa
«buonorusy; onpeaenser 00s13aTeILHOE MPEIMETHOE COJEPIKaHUE, €0 CTPYKTYPY,
pacopeneneHue Mo pasjenam/ TemaMm, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh
M3Y4YEHUs] YU4EOHOr0 MaTepraia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUNIPEIMETHBIX
CBSI3€M, JIOTMKU, BO3PACTHBIX OCOOCHHOCTEHW oOyyaromuxcs. B mporpamme Takke
YUYUTBHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MpPEAMETHBIM pe3ysibTaTaM o0y4eHus B (OPMUPOBAHUU OCHOBHBIX BUJIOB yU€OHO-
MO3HABATENILHON JEATEeNbHOCTH/ YUYEOHBIX NEUCTBUN 00YUYaIOIINXCS IO OCBOCHUIO
coJiep KaHusi OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme yueGnoro npeamera «buonorus» (10—11 kmaccel, 6a30BbIit
YPOBEHb) pEAIU30BaH TMPUHIMI TPEEMCTBEHHOCTH B HW3YYEHUU OHOJIOTHUH,
Onmaroymapsi yeMy B HEW MPOCMATPHUBACTCSl HAMPABIEHHOCTh HA pa3BUTHE 3HAHUMH,
CBA3aHHBIX C  (POPMUPOBAHUEM  ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,
LEHHOCTHBIX OPUEHTAIIUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIUICHHUS, IPEACTaBICHUN
0 37I0pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIIEHUEM K OKPYXKAIOIeh MPUPOTHOM
cpene. IloaTomy Hapsimy ¢ uU3ydeHUEM OONIEOMOJIOTHYECKUX TEOPUM, a TaKxke
3HAHUW O CTPOCHUM >KUBBIX CHCTEM pPa3HOr0 paHra W CYIIHOCTH OCHOBHBIX
MPOTEKAOIUX B HUX TMPOILECCOB, B TMporpaMMe yJACJICHO BHHUMaHUE
WCIIOJB30BAaHUIO TIOJIYYEHHBIX 3HAHUW B TOBCEIHEBHOM KU3HHU JUIS PEIICHUS
MPUKIIAJIHBIX 33/1a4, B TOM YHUCJe: NPO(QUIAKTUKN HACIEICTBEHHBIX 3a00JICBaHUN
YeJioBeKa, MEIUKO-TE€HETUYECKOTrO KOHCYJIbTUPOBAHMUS, 000CHOBaHMS
HKOJIOTUYECKU 11€1ecCO00pa3HOro MOBEACHUS B OKpYXarollel MpupoaHON cpene,
aHajau3a BIMSHUSA XO3SWCTBEHHOM JESATEIBHOCTH YEJIIOBEKA HA COCTOSIHUE
MPUPOJIHBIX U MCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJICHHE BHUMAHHS K MPUKIIAIHON
HaIpPaBJICHHOCTH y4e0HOTO npeamera «buonorus» MPOJAUKTOBAHO
HEOOXOJIMMOCTBIO OOECIIeUeHUsI yCIOBUM [JISi PEIICHUS OJHOW M3 aKTyaJIbHBIX



3alad  MIKOJBHOTO OWOJOTHYECKOTO O0pa3oBaHWs, KOTOpas Mpearosiaraet
dbopmupoBaHrue y OOydYaroIMXCS CIIOCOOHOCTH aJaNTHPOBATHCA K H3MEHEHUSM
JVHAMUYHO Pa3BUBAIOILLETOCS COBPEMEHHOTO MUPA.

O6mas xapakTepucTuka yueOHoro npeamera «buonorus»

VYuebnsiii penmer «buosnorus» B cpenHeM o011eM 00pa3oBaHUU 3aHUMAET
BakHOe Mecto. OH oOecrieunBaer  (opmupoBaHue Yy  0O0yYarOLIUXCS
MPEICTABICHU O HAyYHOW KapTHUHE MHUpA; pacliupsieT U 000OUIaeT 3HAHUA O
KUBOUW TIpupojie, €€ OTIIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3aluu U
ABOJIIONMM; CO3JAET YCIOBHUS JiA: TIO3HAHUS 3aKOHOB JKHMBOW MPHUPOJBI,
dbopmupoBanus GyHKIUOHATBLHOM TPAaMOTHOCTH, HAaBBIKOB 3J0POBOTO U
Oe3zomacHoro o0pa3a JKHM3HH, SKOJOTMYECKOIO MBIIIJICHUS, [IEHHOCTHOTO
OTHOIILICHHUS K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHune y4deOHBIM mpeaMer «buojorus» UMeEeT Takxke s
pelieHus BOCHHUTATENbHBIX W PAa3BHUBAIONIMX 3a/lady  CpPeJHEro  oOIero
oOpa3oBaHus, colranu3anuu odydarouuxcs. U3yuenue Ouonoruu odecrieunBacT
ycioBust st (OPMHUPOBAHUS HMHTEIUICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX U
WH(OPMAITMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPbI, CIIOCOOCTBYET MHTETPAIlUU
OMOJIOTUYECKUX 3HAHUU C MPEACTABICHUSIMU U3 JAPYIHX y4eOHBIX MPEIMETOB, B
YacTHOCTH, (U3UKH, XUMUU U reorpaduu. HaszpaHHbIE TMOJOXKEHHUS O
NpeIHa3HAaYeHUH YydeOHOTo rmpeameTa «bUOJNOTUsS» COCTaBWJIM OCHOBY ISt
OMpENICNICHUs] TOJXO0/J0B K OTOOpY M CTPYKTYPUPOBAHMIO €ro COJCpKaHMUS,
MPECTAaBICHHOTO B JAHHOUN ITporpaMMme.

Ot60p conepxkanus ydueObHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUNA KyJIbTypOCOOOPA3HOTO MOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OOy4arouuecsi JOJDKHBI OCBOMTh 3HAHUS W YMEHUS, 3HAYUMBIC s
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTenbHOoCcTH. Oco00€ MECTO B ITOW CHUCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPhIE CITY>KaT OCHOBOM IJIsi (popMUpOBaHUS
IPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[EHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'yMaHH3AIUU
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpyKTypUpOBaHUE COJIepKaHUs Yy4eOHOro Marepuajga B Iporpamme
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00 OTJIUYUTEIbHBIX
OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3alud W 3BoronMU. B
COOTBETCTBHM C 3THUM B CTPYKType ydeOHOro mpeamera «bUOIOTHS BBIJIECICHbI
CIeAYIONINE coaepKaTebHble TUHUU: «brojorus kak Hayka. MeToJibl HayqYHOTO
no3HaHus», «KneTtka kak Ouosiormdeckas cucrema», «OpraHusm Kak
ouosiormyeckasi cucremay, «CucrtemMa M MHOrooOpasue OpPraHM4YeCKOro MHUpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llens m3ydyenusi yueOHoro npeamera «buonorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHNE  OOydYalIMUMHCS  3HAHUSIMH O  CTPYKTYPHO(DYHKIIMOHATIHLHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © NPUOOPETCHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHWS IS TPAMOTHBIX JIEUCTBHI B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.



JlocTixkeHne 1enu u3ydeHus: yueOnoro npeamera «buonorus» Ha 06a30BoM
YpOBHE 00eCeunBaETCs pelIeHUEM CIEAYIOIIMNX 3a/1ay:

— OCBOEHHE O0YYaIOIIMMUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPUSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KaIlUX OCHOBOU
Uit (pOPMHUPOBAHUSI TIPEJICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPA; O
METO/IaX HAYYHOT'O MO3HAHMS; CTPOEHUU, MHOTO00pa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHMU3AIMU; BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

— (opmupoBanue y 00y4aronuxcs Mmo3HaBaTeNbHbBIX, HHTEIEKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaliuW3a JAHHBIX O MyTSIX Pa3BUTUSA B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M MOAXOJOB K HM3YUYCHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHSI OPTaHHU3aLUY;

— CTaHOBJICHME Yy OOydYarommuxcsi oOmell KyIbTypbl, (yHKIMOHAJIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OILEHUBATH SIBJIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONbBITA, IOJYYEHHBIX MpHU
U3Y4YEHUU OHOJIOTUY;

— (¢opMupoBaHue y OOydYalOIIMXCd YMEHUNW WUTIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTU YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUI U arpoOUOTEXHOJIOTH;

— BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH II03HAHUS YEJIOBEKOM
YKUBOU MPHUPOJBI, HEOOXOAMMOCTU OEpPEKHOTO0 OTHONICHUS K HEW, coOJoAcHUs
ATUYECKUX HOPM IPH MPOBEAECHUU OMOJOTMYECKUX UCCIIEI0BAHU;

— OCO3HAHUE LIEHHOCTHU OMOJOTMYECKUX 3HAHWU JJI MOBBIIICHUS YPOBHS
HKOJIOTUYECKON KYJBTYpbI, Il (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS; —
pUMEHEHUE MPUOOPETEHHBIX 3HAHUM W YMEHUW B TMOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTU MO OTHOUIEHHUIO K OKPYXaIoIIel cpene,
COOCTBEHHOMY 3/I0POBbIO; OOOCHOBaHHWE W COOJNIIOJICHHE Mep TNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero obmiero ob6paszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB TPEIMETHOM oOpa3oBaTenbHOM oOmactu «EcTecTBeHHbIE HayKuy.
YyebHbIM MIIaHOM Ha €€ M3yuyeHHE OTBENEeHO 68 y4eOHBIX YacoB, Mo 1 yacy B
Henento B 10 u 11 knaccax cooTBeTcTBeHHO. [Ipe1ycMOTpEHHBIH TTpU 3TOM pe3epB
CBOOOIHOTO Y4EOHOTO BPEMEHU PEKOMEHIYETCS MCIOIb30BaTh JJI TOBTOPEHUS U
3aKpemIeHUs MaTepuana, a Takxxe pedIeKcuu.



2. Copepxkanue o0yyeHus.

10 kaacce

Tema

Conep:kanue o0yueHust

Tema 1. buonorus xak Hayka

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOILIECTBEHHBIMHU,
TEXHUYECKUMH M JIPyTUMHU €CTECTBEHHbIMM HayKaMH,
dunocodueit, HSTUKOH, OCTETUKOW © TpaBoM. Poib
Oouonorn B (QOPMHUPOBAHUU COBPEMEHHON Hay4yHOU
KapTuHbI Mupa. CucreMa OMOIOTHYECKUX HAYK.

MeTonpl MO3HaHUS KUBOM  mpuponsl  (HaOOJIEeHUE,
OKCIEPUMEHT, OIMCaHHWe, W3MepeHHne, Kiaccupukanus,
MOJEIIUPOBAHUE,

CTaTUCTHYECKasi 00paboTKa JaHHBIX).

JleMoHCTpamuu:

IToptpersr: U. lapBun, I'. Mennens, H. K. Konbos,

Jx. Yorcon u ®@. Kpuk.

Tabmaune! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOIBI.
JlabopatopHble U MpaKTUYECKHE PaOOTHI:

[TpakTuaeckast padorta Ne 1. «Vcrmonp30BaHUE pa3TUIHBIX
METOJIOB MPHU U3YUYEHUU OHOTOTHUYECKUX OOHEKTOBY.

Tema 2. JKuBbsie cUCTEMBI H UX
OpraHu3arus

XKusbie cucrembl (OMOCHCTEMBI) KaK IpEIMET W3Y4EeHUS
ouosorun. OTIMYME >KUBBIX CHUCTEM OT HEOPraHUYECKOH
IPUPOJIBIL.

CpoiictBa OumocucteM M HMX pa3HooOpazue. YpOBHH
OpraHu3anuy OHWOCHCTEM: MOJIEKYJISIPHBIN, OPraHOMJIHO-
KJICTOYHBIM, OpraHU3MEHHBIH, MOMYJISAIMOHHO-BUIOBOH,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JeMoHncTpanuu:
Tabmunpl u  cxeMbl: «OCHOBHBIE TPU3HAKH KUZHU»,
«YpoBHHU

OPTraHU3AIMU KUBOU MPUPOIBI.
O6opynosanue: mogens monekynsl JJHK.

Tema 3. XuMudecKuii COCTaB U
CTPOEHHUE KIIETKU

XUMUYECKUN COCTAB KIIETKH. XHMUYECKHE DJIEMEHTHI:
MakKpOd3JIEMEHTBI, MUKPOIEMEHTHl. Boga M MuHepaibHbIE
BEIIECTBA.

@OyHKIMM BOJbl M MHUHEPAIBHBIX BELIECTB B KIETKE.
[TonnepkaHue 0CMOTHUYECKOT0O OalaHca.

benku. CocraB u crpoeHue OenkoB. AMMHOKUCIOTBI —
MOHOMepbl ~ OenkoB. He3ameHumble U 3aMEHUMBIE
AMUHOKHCIIOTBHI.

AMWHOKHUCIIOTHBI COCTaB. YPOBHH CTPYKTYpPBI OEIKOBOI
MOJIEKYNbl  (TMIepBUYHAsl, BTOpUYHAs, TpEeTUYHAs W
YeTBEpTUYHAs CTPYKTypa). XUMHUYECKHUE CBOMCTBA OEIKOB.
buonornueckue GpyHKIUU OENKOB.

depMeHTHI — OHoJIOrHYecKue KaTanu3atopbl. CTpoeHue
(dbepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas celu(pUIHOCTb.
Kodepmentsl. Butamunsl. Otinuus  ¢GepMEeHTOB  OT
HEOPraHUUYECKUX KaTaJIN3aTOPOB.

VYrneBonpl:  MoOHOcaxapuubl  (TJIFOKO3a,  pubo3a |
ne30kcupubo3a), aucaxapuisl  (caxaposa, JaKTo3a) U
nogucaxapuabpl  (Kpaxmaj,  TJMKOTeH,  IIeJUII0JI03a).




buonornyeckne pyHKIUHN yIriIeBOJOB.

Jlunuael:  TpurmMuepuns,  GocGonmUnuabl,  CTEPOUIBI.
I'uapodunsHo-TUApOPOOHBIE  cBOMcTBa. buomornueckue
¢ynkunn mnuaoB. CpaBHEHHE YITIEBOJIOB, OENKOB U
JUIHUI0B KaK HICTOYHUKOB YHEPTUU.

Hyxneunossie kucnors: JIHK m PHK. Hykneormaer —
MOHOMEpBl HYKJIEMHOBBIX KHUCIOT. CTpoeHue u (QyHKIHUH
JHK. Ctpoenne u ¢ynkuuu PHK. Buper PHK. ATO:
CTpoeHHE U (PYHKIIHH.

IMuronoruss — Hayka o kiuerke. Knerounas teopus —
npuMep B3auMojieiicTBUA uaed M (aKTOB B HAy4YHOM
NO3HAaHUU. MeTO/Ibl U3YYEHUSI KIIETKHU.

Knerka kak nenocTHas xuBas cucrema. O01ue npu3Haku
KJIETOK: 3aMKHYyTass HapyXHas MeMmOpana, mojiekynasl JJHK
KaK FeHeTUYECKUH anmapar, CucTeMa CUHTe3a Oelka.

Tunel KIETOK: JyKapHOTHYecKass M IMPOKApUOTHYECKAs.
OCOOeHHOCTH ~ CTPOEHMS  NPOKAPUOTHUYECKOM  KIJIETKH.
Knerounas crenka Oaxkrtepuil. CTpoeHHE 3YKapHOTUYECKOM
kjeTkd. OCHOBHbIE OTJIMYUS PACTUTEIbHOW, KUBOTHOM H
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIIETOK — KJIETOYHAas CTEHKA,
IJIMKOKAIMKC, uX ¢yHkuuu. [lnasmarudeckas memOpaHa, eé
cBoiictBa W ¢QyHkuH. IluTormmazmMa w e€ oOpraHoWIbI.
OnnomeMOpannbie opranouabl kietku: OJIIC, ammapar
l'onbaxu, nu3ocoMmbl. IlomyaBTOHOMHBIE — OpraHOWIBI
KIETKA:  MUTOXOHIpHM, Inactuiael. [Ipoucxoxxnenue
MUTOXOHJIpUM U 1utactui. Buasl ninactun. HememOpaHHbie
OpIaHOM]Ibl KJIETKH: pUOOCOMBI,

KJIETOYHBIA ULEHTpP, LEHTPUOIU, PECHUYKH, IKTYTHKH.
@OyHKIMH OpraHOU0B KJIETKH. BrirroueHusl.

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa:
anepHas 000JI0YKa, KapHOIUIa3Ma, XPOMATHH, SAPBIIIKO.
XPpOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JleMoHCTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen,
P. Bupxos, [x. Yorcon, ®. Kpuk, M. VYwikunc, P.
®panknul, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHUX DJJIEMEHTOB B
HEXMBOW  mpupone», «PacnpeneneHne  XMMHUYECKUX
AJIEMEHTOB B )KUBOW MPUPOIE».

Tabmuup! u cxemsl: «llepuonnyeckas Tabnuna XUMHYECKUX
2eMEHTOBY, «CTpoeHne MOJEeKyIbl BOAbDY, «brHocuHTE3
Oenka», «CtpoeHue Mousiekylnbl Oenka», «CrpoeHue
dbepmentay, «Hyxnemnossie kucinotel. JJHK», «Ctpoenue
Mosiekynbl AT®», «CtpoeHHne 3yKapHOTHUYECKON KIIETKN»,
«CTpoeHHe KUBOTHON KIETKN», «CTpOCHHE PaCTUTEIbHOU
KineTkn»,  «CTpoeHHne  INpPOKapUOTHYECKOH  KIIETKW»,
«CTpoeHue sA11pa KIETKH», «Y TJIEBOBIY, «JIumuaby.
Ob6opynoBaHue: CBETOBOM MMKPOCKOI, 00OpPYAOBaHUE IS
MIPUTOTOBJICHUS MOCTOSTHHBIX u BPEMEHHBIX
MHUKpOINPENApaToB;  MUKPONpPENaparbl  pPacTUTEIBHBIX,




KUBOTHBIX U OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble U PaKTUYECKUE pabOTHI:

JlaGopatopnast padora Ne 1. «/3ydeHue KaTaauTHUECKOM
aKTUBHOCTH (epMEeHTOB (Ha mpuUMepe aMuiIa3bl WM
KaTaiasbl)».

Jlaboparopuas pabota Ne 2. «M3ydeHHE CTPOCHHUS KIIETOK
pacTeHuid, KUBOTHBIX U OakTepuil MOJ MHUKPOCKOIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUCY.

Tema 4. XKusHeneaTeabHOCTE
KJIETKHU

O6men BemiecTB, WM  MeTabOIM3M.  ACCUMIIALUA
(mmactuyeckuid 0OMeH) M JAUCCUMMIISIMS (SHEPreTHYeCKUi
00MEH) — JBE CTOPOHBI €IMHOIO Tpoliecca MeTaboau3Ma.
Ponb 3aKkOHOB cOXpaHEHHUS BEIECTB M DSHEPrUU B
MOHMUMaHUU MeTaboI13Ma.

Tunel oOMeHa BemIeCcTB: aBTOTPOGHBIA U TeTepOTPODHEII.
Ponb ¢epmeHTOB B OOMEHEe BEIIECTB M IPEBpALICHUU
SHEPrUU B KJIETKE.

®ortocunrte3. CBeroBas U TeMHOBas ¢a3bl (POTOCHHTE3A.
Peakimum  gotocunTeza. DddexktuBHOCTE (HOTOCHHTE3A.
3nauenue (orocuHTe’a AN KU3HM Ha 3emue. BnusHue
YCIIOBUH cpelibl Ha (POTOCHHTE3 U CIIOCOOBI TIOBHIIICHUS €T0
MPOJYKTUBHOCTU Yy KYJIbTYPHBIX PACTEHHN XEMOCHHTES.
XeMocHHTe3Upylolye OakTepuu. 3Hau€HUE XEMOCHHTE3a
JUIS )KM3HU Ha 3eMiie.

DHepreTudyeckuii oOMeH B KieTke. Paciiernsienue BeliecTs,
BBIJICJICHHE U aKKYMYJIMPOBAHHE SHEPIHMU B KIIETKE. DTaIlbl
PHEepreTudeckoro obmeHa. [mmkomms. Bpoxxenwe u ero
BU/IBI.

KucnoponHoe oxucineHve, WiIM KIETOYHOE JbIXaHHE.
OxucnurensHoe  gochopunupoBanue. IPPEKTUBHOCTD
SHEPreTHYEcKOro oOMeHa.

Peakiiun matpuyHoro cunresa. ['eHeTnueckas HHGOpMaIus
u JIHK. Peanuzamus renernueckoid nH(GoOpMaIuy B KJIETKE.
I'eneTnyeckuil Kox W e€ro cBoicTBa. TpaHCKpunuus —
matpuuHblii cuHTe3 PHK. Tpancmsmus — OuocuHTes
Oenka. DTanbl TPAHCIALUH.

KoaupoBanue amuHokucnor. Poias pubocom B GuocuHTE3e
Oenka.

Heknerounsle ¢(opMbl XKM3HM  — BHpYychl. Mcropus
otkpeiTusi BUpycoB (.M. HBanoBckuit). OcoOeHHOCTH
CTPOCHHUSI M >KU3HEHHBIH IMKJI BUpYCcOB. bakrepuodaru.
bone3nu pacteHmii, )KMBOTHBIX M YEJIOBEKAa, BBI3bIBAEMBIE
BUpycamu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo3Oyautens CIINMla. OGpaTHast TpaHCKPHUIMIUS, peBepTaza
u uHTerpasa. [IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUM.

Hemonctpauuu: Iloprpersi: H. K. Konwuos, /. .
NBanosckuid, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutanusy, «Metabonuzm»,
«MUTOXOHAPUSIY, «OHEepreTUYeCcKui o0MeHn»,
«Xnopomnact»,  «Dorocunre3», «Ctpoenue  JHK»,
«Ctpoenue U (yHKIIMOHUPOBAHHE

reHay, «Cunres 6enkay, «I'eHeTnueckuit koa», «Bupycen,




«baktepuodarn», «CTpoeHne W KU3HCHHBIA UK BUpYcCa
CIIN/[a, 6akrepuodaray, «Pemmukanus [JHK».
O6opynoBanue: Moaenu-amminkanuu «Yasoenue IHK u
TpaHCcKpuIus», «buocunte3 6enka», «CTpoeHHue KIETKNY,
Mojeb cTpykTypsl JJHK.

Tema 5. PasmuoxeHue "

VHJUBUYAIbHOE
OpraHu3MOB

Pa3sBUTHUC

KneTtouneli 1WKA, WIX JKU3HEGHHBIM IIMKI  KJICTKH.
Nutepdaza wu  wmumto3. Ilpomeccel, mnpoTekarommue B
unTepdaze. Permmkamus — peakiuss MATPUIHOTO CHHTE3a
JHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Habop —
KapuoTun. JIMIUIOWIHBIA W TalIOUMAHBIA XPOMOCOMHBIE
HaOOpHI. XpoMaTHabl. LuTonoruyeckue OCHOBBI
Pa3MHOKEHUS U UHJIMBUIYaJIbHOTO Pa3BUTHUS OPTaHU3MOB.
Henenne kierku — muTo3. Cramuu murtosa. [Ipoueccsl,
MIPOUCXOSIINE Ha pa3HbIX CTaIUAX MHTO3a.
buonorunueckuii CMBICII MUTO3A.

[TporpamMmmupyemast THOEITH KJICTKH — aromnTo3.

dopMBbI pa3MHOXKEHHUS OPTaHU3MOB: OECIIOJI0e U TOJOBOE.
Buner  Oecrionoro  pa3MHOXEHHUsS: JCJIIEHHE  HAJBOE,
MMOYKOBAaHUE OJHO- U MHOT'OKJICTOYHBIX, CITIOPOOOpa3OBaHME,
BETCTATHBHOE pa3MHOKEHHUE. UckycctBennoe
KJIOHUPOBaHUE OPTaHU3MOB, €TI0 3HAYEHHUE JIJIs1 CEJICKIMU.
[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOrO.

Meiio3. Cramuu Meiiosza. Ilpoueccel, mpoucxomsige Ha
craagusx Menosa. IloBemenue xpomocom B Meio3se.
Kpoccunrosep.

buonormyeckuii CMEICI M 3HAYCHHUE MEI03a.

['amerorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK Y
JKMBOTHBIX. Il0JIOBBIE JKE€IE3bl: CEMCHHHMKH W SUYHHUKH,
OOpazoBaHrue W pPa3BUTHE TMOJOBBIX KIETOK — TaMeT
(ctiepmato3ous, sifleKiIeTka) — CIepMaToreHes3 U OOreHeEs.
Oco0eHHOCTH CTPOEHUS SIMIEKIETOK U CIepMaTO30UIOB.
OmnonotBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTeHE3). DMOpPHOHAIBHOE
pazButue  (AMOpHoreHes).  OTambl  AMOPHOHAIHLHOTO
pa3BUTHA Yy TIO3BOHOYHBIX JKHBOTHBIX: JpoOJieHue,
racTpyJsIus, OPraHOTEHE3.

[TocTamOproHaIBHOE pa3BUTHE. Tumnst
MOCTAMOPHUOHANBHOTO  Pa3BUTHS:  NPSAMOE,  HEMpsSMOe
(imunHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pa3Butue pactenuil. OHTOreHe3 I[BETKOBOTO
pacTeHus: CTPOCHUE CEMEHU, CTaIMH Pa3BUTHS.
Hemonctpammu: Tabmuiel u cxembl: «@opMbI pa3MHOKEHHS
OpraHu3MOB», «JIBOHHOE OIUIOJOTBOPEHHUE Yy IIBETKOBBIX
pacteHuit», «BereraTuBHOE pa3MHOXKEHUE PACTECHUI,
«/lenenne xnetkum Oaktepuii»y, «CTpoeHHE TOJOBBIX
KJIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBIM LUK,
«Permmukanus JAHK», «Mwutoz», «Meito3y», «lIpsamoe u
HeMpsiMoe pa3BuTHE», «['ameToreHe3 y MIIEKOMUTAIOIMINX H
yesioBeKay, «OCHOBHEIC CTaAUN OHTOTCHE3a.
OGopynoBaHue: MHUKPOCKOII, MHUKpPOIIpenapaThl
«CriepMaTo30u bl MIIEKOITUTAFOIIETO, «Slinexkierka




miekonuraomero», «KapuokmHes B KieTKax Kopelka
nyka», «Jenenune xknetku»; wmoxens JHK, wmonens
MeTadazHOIl XPOMOCOMBI.

JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:

JlaGopatopnast pabora Ne 3. «HaOmronenue wmuTo3a B
KIIETKaX  KOHYMKAa  KOpelIKa JIyka Ha  TOTOBBIX
MUKpOIpenaparax.

Jlaboparopnas padora Ne 4. «3ydeHue CTpOSHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpernapaTaxy.

Tema 6. HacnencrBeHHOCTE 1
U3MEHYUBOCTH OPraHU3MOB

IIpeamer u 3agaun reHeTUkU. McTopus pa3BUTHS T€HETUKH.
Posp niurosiorun ¥ sMOpHOJIOTUYU B CTAHOBJIEHUU T€HETHKH.
Bxuan poccuiickux M 3apyOexHBIX Y4YEHBIX B pa3BUTHE
reHeTUKU. MeToapl TreHeTUKH  (THOpHII0JIOrHYecKui,
UHUTOT€HETUYECKHU, MOJIEKYJIIPHO-TE€HETHYECKU ).
OCHOBHBIE T€HETUYECKHE ITOHATHS.

I'eneTnyeckass CUMBOJIMKA, HCIONb3yeMas B  CXeMax
CKpEIIBaHUM.

3aKOHOMEPHOCTH HacJIeA0BaHUsA IIPU3HAKOB,
YCTaHOBJICHHbIE

I Mennenem. MoHOruOpHuIHOE CKpelIMBaHUE. 3aKOH
ennHooOpa3usi rudpuoB mnepBoro mnokoieHus. [IpaBuio
JOMMHHUPOBAaHMS.  3aKOH  pacCIlIEIJICHUS  [PU3HAKOB.
I'mmoreza umcrorsl ramer. IlonmHoe w©  HenosHoOe
JIOMUHUPOBAHUE.

JurubpunHoe  ckpeuMBaHue.  3aKOH  HE3aBUCHMOI'O
HAaCJIEeI0BAHUS NPU3HAKOB. [lUTOreHeTmyeckue OCHOBBI
JUTHOPUIHOTO CKpEILLMBaHUS. AHanusupyroniee
CKpELIMBaHHUE. Hcnonws3oBanue AQHAJIM3UPYIOIIETO
CKpEeLMBaHMs IS OIIpeJIeNIEHUs] TEHOTHUIAa 0COOH.
CuenneHHoe HaciieoBaHue mpu3HakoB. Pabora T. Moprana
[0 CLEIUICHHOMY HaciefoBaHuIo TIeHoB. Hapyienue
CLICIIJICHUS TEHOB B PE3YJIbTATE KPOCCUHTOBEPA.
XpOMOCOMHasl TEOpHUsl HACIEACTBEHHOCTH. I 'eHeTnueckue
KapThl.

I'enetnka moma. XpOMOCOMHOE OIpEIEIeHuEe I0ja.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBL. l'OMoOrameTHsle Hu
rereporaMeTHele OpraHu3Mbl. HaciiemoBaHne IpU3HAKOB,
CLEIIJICHHBIX C ITOJIOM.

N3meHunBOCTh. BHibl H3MEHYMBOCTHU: HEHACIIEACTBEHHAS U
HaciencTBeHHasds. Poab  cpenbl B HEHACIEACTBEHHOM
M3MEHYMBOCTH.  XapaKTepUCTHKa  MOAM(PUKAIIMOHHOM
W3MEHUMBOCTH. BapuannoHHBI psg W BapualUOHHAsA
kpuBas. Hopma peaknuum mnpusHaka. KonudecTBeHHbIE H
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa

peakmuu. CBoiicTBa MOAN(DUKAITMOHHON W3MEHYHBOCTH.
HacnenctBeHHasi, WM TIe€HOTUIIMYECKAs, W3MEHUYUBOCTD.
KomOnHaTuBHas N”3MEHUYUBOCTH. MeH03 U MOJI0BOU MPOIIECC
— OCHOBa KOMOMHATUBHOW M3MEHYMBOCTU. MyTalMOHHAs
u3MeHuuBocTh.  Kiaccuukaumss — myranuii:  TeHHBbIE,
XpPOMOCOMHBIE, TEHOMHBIE. HacTOoTa W NMPUYMHBI MYyTalUil.
MyrtareHHble (paKkTOpBbI.

3aKOH TOMOJIOTMYECKHUX pSAJOB B HACJIEJICTBEHHOU




U3MEHYMBOCTH
H. U. Basuiosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wuyenoBeka. Kapuortun uenoBeka. OCHOBHBIE
METO/IbI

FCHETHKH 4YeJIOBEKA: TI'€HCaJOTHMYeCKUi, OJM3HELOBbIMH,
LHUTOT€HETUYECKU, OMOXMMHYECKHUH, MOJIEKYJIIPHO-
reHeTnueckuil. COBpPEMEHHOE OIpPEJEICHUE TI'€HOTHUIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAaHUE, FTEHOTUIIMPOBAHNE, B TOM
yuciae ¢ nomompio II[Pananu3a. HacaencTtBeHHBIS
3a00JIeBaHUs YeJIOBEKa: T€HHbIE

0oe3Hu, 0oe3Hn C HaCJIEICTBEHHON
MIPEAPACIIONOKEHHOCTBIO,

XpoMocoMHbIe Oone3Hu. Comarndyeckue W TeHepaTHUBHBIC
mytaiuu. CrBonoBble KiIETKU. [IpuHIMOBI 310pOBOTO
00pa3a X13HH,

TUATHOCTUKHU, NPOPUIAKTHUKHA U JICUYECHUS TeHETUYECKUX
OonesHeil. MeauKO-reHeTHYeCKoe  KOHCYJIbTUPOBAHHUE.
3HaueHue MEAMIMHCKOW TI'€HETHKH B IPEIOTBPALICHUH U
JICYEHUHU TeHETUYECKUX 3a00/IeBaHUI YETIOBEKA.
JemMoHncTpanuu:

[Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.
Yerepukos, H. B Tumodees-Pecosckmii, H. . BaBuios.
Tabmuie! 1 cxembl: «MOHOTHOPHAHOE CKPELIUBAHUE U €T0
LIUTOT€HETHYECKass OCHOBa», «3aKOH pAacCILEIJIEHUS U €ro
LUTOT€HETHYECKas OCHOBa», «3aKOH YHCTOThl TaMeT»,
«durnbpunnoe ckpemubanuey, «l{urosornyeckue oCHOBBI
TUTHOPHUIHOTO CKpELIMBAHUSIY, «Meiio3»,
«B3auMmoaencTBe alUIeNbHBIX T'eHOBY», «l eHeTHdecKue
KapThl pAacTE€HUM, XUBOTHBIX W YeloBeka», «l'eHeTuka
noJsia», «3aKOHOMEPHOCTH HAcCJI€JOBaHUsl, CLEIJIEHHOTO C
nosom», «KapuoTunel 4YelnoBeKa W >KUBOTHBIX», «Bumisl
U3MEHUYUBOCTH», «Moau(QUKAIMOHHAS H3MEHYHUBOCTHY,
«HacnenoBanue  pesyc-dakrtopa», «l'eHeTMka rpynn
KpoBU», «MyTallMOHHAs ©3MEHYUBOCTD.

Ob6opynoBanue: MoJeNu-anmIuKau  «MoHOruopuIHOe
CKpEeIlIUBaHUE», «Hemnonnoe JOMUHHUPOBAaHUEY,
«lurnbpunHoe ckpemuBanue», «llepekpéct xpomocom»;
MHUKPOCKOII W MUKpomnpenapar «Jlpo3oduna» (HOpMa,
MyTanud (GOpMBI KPBUIBEB M OKPACKH Tena); repOapwii
«['opox moceBHOW».

JlaGopaTopHble U PaKTUYECKUEe pabOTHI:

Jlaboparopnas pabora Ne 5. «/3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO W  TUTUOPUAHOTO  CKpEIUBAHHUS Yy
Jpo30( Uikl Ha TOTOBBIX MUKpOIpENnapaTax.

JlaGopatopHnas pabora Ne 6. «3ydeHne MoIUpUKAITIOHHON
M3MEHYUBOCTH, IIOCTPOCHHME BAapUAIMOHHOTO psga |
BApUALIMOHHON KPUBOMY.

JlaGopatopnast pabora Ne 7. «AHanmmM3 wmyTanmmi y
Jpo30(HIIBI HA TOTOBBIX MUKPOIIpErapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocraBieHue M aHAIN3
POJIOCIIOBHBIX YEJIOBEKA.




Tema 7. Cenexuusi OpraHu3MOB.
OCHOBEI OMOTEXHOIOTHH

Cenexkuus Kak Hayka v IMPOLIECC. 3apOKIECHUE CEIICKIIMU 1
noMectukanusga. Yduenue H. H. BaBwiioBa 0 ueHrtpax
MIPOUCXOXKACHUS U MHOT00O0pa3usi KyJbTYpHBIX PACTCHHIA.
LleHTppl TPOUCXOXKACHUSI JOMAIIHUX KUBOTHBIX. CopT,
OpOJa, IITAMM.

CoBpeMeHHBIE ~ METOJbI  CeNeKIuu.  MaccoBbli U
UHIUBUAYAIbHBI OTOOpPBHI B  CEJNEKIMH pPACTeHUH W
KMBOTHBIX. OlleHKa JKcTepbepa. bau3kopoacTBEeHHOE
CKpELIMBaHUE —  uHOpuguHr. Yucras  JIMHUA.
CkpenuBaHue YUCTHIX JUHUHA. ['eTeposuc, wiu rudpuaHas
cuna. HepoacTBeHHoe ckpeluBaHue — ayTOpUAMHT.
Otpanénnas rubpuausanus U e€ ycrnexu. McKyccTBEHHBIM
MyTareHe3 MW I[OJy4YeHHE MOJUIUIONJ0B. JlocTuKeHus
CEJIeKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHosoruss kak oTpaciab IPOU3BOACTBA. | 'eHHas
WH)KeHepus. JTambl co3ganus pekomOuHantHoi JIHK wu
TPAHCT€HHBIX  OpraHu3moB.  KilerouHas  uHXeHepHs.
Knerounsle KyJabTyphl.

MUKpOKIIOHATIBHOE pa3MHOXEHHE pacTeHuil.
KnonupoBanue BBICOKOIIPOIYKTUBHBIX
CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB. ODKOJOTHYECKUE H
studyeckue  npodbimembl.  I'MO —  TE€HETUYECKHU
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

[Toptpersr: H. U. Basunos, U.B. Mwuuypun, I'. ]I
Kapneuenko, M. ®. NBaHoB.

Tabmuupel u cxembl: KapTa «LIeHTpbl NPOMCXOXKIACHUS U
MHOT000Opa3usi  KyJAbTypHBIX  pacTteHuit»,  «llopossr
JIOMAIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX PacCTEHU»,
«Otnanénnas rubpuamzanus», «Padoter akagemuka M. O.
WsanoBay, «llomumionausy, «O0bEKTH OMOTEXHOJIOTHM,
«Knerounsie KYJIBTYPBI U KJIOHUPOBaHUE»,
«KoHcTpynpoBaHue 1 IEPEHOC TEHOB, XPOMOCOMY.
O6opynoBaHue: MyISDKA TUIOAOB M KOPHEIUIOAOB JAMKHX
bopM M KyIbTYpHBIX COPTOB pacTeHHil; repbapuit
«CenbCKOX0341CTBEHHBIE PACTEHUS.

JlabopatopHble U MpaKTUYECKUE paOOTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHUS CEJIEKIUU
pacTeHUW ¢ KUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIIMIO,
IUIEMEHHYIO (epMy, COPTOHCHBITATENLHBIM y4acTOK, B
TEIJTHYHOE XO3SHCTBO, J1abOpaTOpUI0 arpoOyHHBEPCHUTETA
WJIM HAyYHOTO IIEHTPA)»

11 kiaace

Tema

Coaepxanue o0yueHust

Tema 1. DBoFOIIMOHHAS
ouosorus

[Ipennockuikn BO3HMKHOBEHHUS SBOJIIOIMOHHONW TEOPHHU.
DBOJIOIMOHHAS TeOpHs U €€ MecTo B Ouonoruu. BiusHue
HBOJIIOIIMOHHOW TEOPUM HA pPa3BUTHE OHUOJOTMH M JAPYTUX

HayK.
CupgerenbcTBa 9BOJIIOLUH. [TaneoHnTonOrNMUECKUE:
MIOCJIE0BATEIBHOCTD MIOSIBJICHUSI BUJIOB B

MAJICOHTOJIOTUYECKONW  JIETOMHMCH, NepexoJiHble  (OPMBI.




buoreorpaduueckue: cxoacTtBo u pasnuuue dayH u Qiop
MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHEe: CXOJCTBA M pazIuuus SMOPHUOHOB
pa3HbIX BUJIOB I1I03BOHOYHBIX. CpaBHUTEINIBHO-
AQHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pPYAUMEHTApHBIE OpraHbl, aTABU3MBI.
MonekynspHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHHM3MOB
HACJIEICTBEHHOCTU M OCHOBHBIX META0OIMYECKUX IyTeH Yy
BCEX OPraHU3MOB.

OBontonMoHHas Teopus Y. Hapsuna. Ilpeanocsuiku
BO3HUKHOBEHHUSI JapBUHU3MA. [[BHIKYIIME CHUIIbI 3BOJIIOLMU
BuzoB 1o JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIPH
OTPaHUYEHHOCTH pecypcos, HeonpeaenEHHas
U3MEHUYUBOCTh, O0ph0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIM
oTbOoD).

Cunrernueckas teopust 3Boiouuu (CTD) u e€ ocHOBHBIE
MOJIOKEHUSI.

Mukpossomonusa. Ilonmynsnmss kak eIMHHMIA BUAA H
HBOJIIOLIMH.

JBuxyiue cuibl (pakTopbl) SIBOIIOIHMH BHIOB B IPUPO/IE.
MyTannoHHbIi npoluecc 1 KOMOMHATUBHAsT U3MEHYUBOCTbD.
[TonmynsimyoHHble BOJMHBI W Apeid reHoB. M3omsamus wu
MUTpAIusl.

EcrecTBenHbIii  0TOOP —  HampaBAOIMUA  daKTop
HBOJIIOLIMH.

@dopMBbI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOiaeHHOCTh OpPraHHU3MOB KaK  pe3ysbTar
SBOJIFOLIUU.

[Tpumeps! pUcIOCOONIEHUH Y OpraHu3MoB. ApoMOp(O3bl U
MUIM0aJaNTaLH.

Bun wu BumooOpazoBanme. Kpurepunm Buma. OCHOBHBIC
bopmbl

BHJ1000pa30BaHUs: TeOrpaPuIEcKoe, SIKOJIOTUIECKOE.
MakpoosBomonus.  Popmbl  IBOJIOLUU:  (UIIETHYECKAS,
JIMBEpreHTHas, KOHBEpreHTHasl, napajuiesbHasl.
HeoOpaTMOCTh BOJTIOIHH.

[IpoucxoxaeHne OT HeCNEeUUANIU3UPOBAHHBIX IPEIKOB.
ITporpeccupyromas crielaau3alms. AnantuBHas
panuanus.

JeMoHncTpanuu:

[Toptpetsr: K. Jlunneit, K. b. Jlamapk, U. [{apBuH,

B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromnep,
A. H. Cesep1ios.

Tabnmuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha
3emuey, «3apoabIln IMO3BOHOYHEIX ’KHBOTHBIX ),
«Apxeonrtepukcy, «Popmbl OOpHOBI 3a CYIECTBOBAHHEY,
«EctectBennsiit  oTOOp»,  «MHOroobpasue  copToB
pacTeHui, «MHuoroo0Opasue opox JKUBOTHBIX),
«[Tomymsmumn», «MyTanMoHHAasi U3MEHYUBOCTBY;
«Apomopdho3bD», «Manoagantauuny, «O6mas
nereHepauusy, «JBwkyme cuibl 3Bomronuny, «Kapra-
cxema Mapmipyra nyremectsus Y. [lapsuna», «bopnba 3a




cyuiectBoBaHue», «IIpucrnocobIeHHOCTh  OpraHU3MOBY,
«["eorpaduueckoe BHI000pa3zoBaHUE», «IKOIOTHIECKOE
BUJ000Pa30BaHUEY.

O6opynoBaHue: KOJUJICKIMS HACEKOMBIX C pa3IMYHBIMHU
TUIIAMHM OKpAacKu; HaOOp IUIOJOB M CEMsIH; KOJUICKIUS
«[IpuMepsl 3alMTHBIX MPUCIOCOONICHUI Yy >KUBOTHBIXY;
MariutHas mMojenb «OCHOBHBIE HAIIPABIICHUS JBOJIOLUNY;
o0bémHas  mozenb  «CTpoeHHME  TIOJIOBHOIO — MO3ra
IIO3BOHOYHBIX».

buoreorpaduueckas kapra wmupa; KoyuteKuus «DopMel
COXPaHHOCTH MCKOIIA€MBIX JKMBOTHBIX M  PacTECHUI;
MarHuTHas MoJenb-anmumkanusa «Ilepexkpéct xpomocomy;
BI@XXHbIE mpenaparsl «PasButue Hacexkomoro», «Passutue
JSTYIIKA»;,  MUKpompemnapat — «Jlpozodmna»  (HOpMa,
MyTalu (HOpMbI KPBIIIBEB U OKPACKHU TEJIa).

JlaGopaTopHbie U IPaKTUYECKUE PaOOTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHuE BHUAOB IIO
MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopaTopHas pabota No 2. «Omnucanue
HOPUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTENIBHOIO
XapakTepay.

Tema 2. BosHHKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emile

JloHayuHbple HpeACTaBICHUS O 3apPOKIACHUU  JKHU3HHU.
HayuHbple TUIOTE3bl BO3HUKHOBEHHMS JXU3HU Ha 3emile:
abuoreHes M MnaHcrnepMus. XHUMHMYECKas  SBOJIIOLIMSL.
AOHMOreHHBIi ~ CHHTE3  OpPraHUYeCKUX  BEIIECTB M3
HEOPraHUYECKUX. OKCIIEPUMEHTAILHOE IOJITBEPKICHUE
XMUMUYECKOH 3BoronMU. HauanbHble sTansl OMOI0rHYecKoi
spomonuu.  I'mnmoreza  PHK-mmpa.  dopmupoBanue
MEOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IPOTOKIIETKH.
IlepBbie kIeTkH U UX dBosrOLUsA. POPMUPOBAHNE OCHOBHBIX
IPYIII )KUBBIX OPraHU3MOB.

Pa3zButue xu3Hu Ha 3emMIie 1o spam u nepuojam. Karapxeil.
Apxelickast u mporepo3oiickas 3psl. [laneoszoiickas spa u eé
MepUoObl: KEeMOpPUWUCKUHN, OPJOBUKCKUN, CHUITYPUHCKHIA,
JIEBOHCKHI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3o30iickas dpa U €€ IEepUOABl: TPUACOBBIN, IOPCKHA,
MEJIOBOM.

KaiiHo30iickass 3pa M €€ TEepHoAbl: MaJICOreHOBBIM,
HEOT€HOBBIN, aHTPOITOT€HOBBIN.

XapakTepucTUKa KiIMMara U TEOJOTMYECKUX IPOLECCOB.
OcHOBHBIE 3Talbl IBOJIOLNUN PACTUTEIBHOTO U JKUBOTHOTO
Mupa.

Apomopdo3sl 'y pacTeHu U KUBOTHbIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHpa Kak OTPaKEHHE 3BOJIIOIUH.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.
OBOJIIOIMUS YeJNOBEKa. AHTPOMOJIOTHs Kak Hayka. Pa3zButue
IPEACTABICHUM O IIPOUCXOXKIECHUM YeloBeKa. MeToabl
M3y4yeHus: aHTpornoreHesa. CXoACTBa U pas3IMyhs YeIOBEKa
Y )KMUBOTHBIX.

CucremaTueckoe MoJI0KEHUE YeI0BeKa.

JBrxyniue CHJIBI (paxTopsl) aHTPOIIOTEHE3A.




HacnenctBenHass M3MEHUYHMBOCTh M E€CTECTBEHHBIH OTOOP.
OOmecTBeHHBI 00pa3 KU3HH, M3TOTOBJICHUE OpYIHil
TPYZa, MbIIIJICHUE, PeYb.

OcHOBHBIE CTaAMM M BETBU HBOJIOLMHU  YEJIOBEKA:
ABCTPAJIONIUTEKH, Yenoek YMEJIBIH, Yenosek
OpAMOXOJAIMKM, YenoBeK HeaHIepTaIbCKUM, YemoBek
pasymMHbli. Haxonku HCKOmaeMblX OCTAHKOB, BpeMs
CYIIECTBOBaHMs, OO0JIACTh  PACHpPOCTPAHEHUS, OO0BEM
rOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OpPYAHUS.

Yenoseueckue  pacbl.  OCHOBHBIE  OOJIBIIME  pachl:

eBporieoniHas  (eBpasuiickas),  HErpo-aBCTpPAJIONIHAS
(3xBaTropuasibHas), MOHTOJIOMAHAS (a3marcko-
aMepUKaHCKasi). UYepTsl MPUCTIOCOOTICHHOCTH

IIPEACTABUTENIE  YEJIOBEYECKUX  pac K  YCIOBUAM
cymectBoBaHus. EnuHCcTBO wenoBeueckux pac. Kputuka
COLIMAJIBHOT'O IAPBUHMU3MA U PACU3MA.

JlemoHcTpauu:

[Moptpetsr: @. Penn, JI. Tlactep, A. . Onapun, C. Muep,
I'. FOpu, Y. [JapBuH.

Tabmunst u  cxembl: «BosunukHosenne  ConHedHOH
CHUCTEMBI», «Pa3Burue OpPraHUYECKOTO MHUPay,
«PacturenbHas KJIETKa», «KuBotHas KJIETKa,
«I[IpokapuoTtnueckass kierkay, «CoBpeMeHHas CHCTEeMa
OpraHu4yeckoro mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT
CTPOCHHUSI UEJIOBEKAa M YeJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTa NMAJCOHTOJOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI'O  YEJIOBEKAY, «/peBHele  JIOaN»,
«/peBune mogm», «llepBple COBpeMEHHBIE  JHOINY,
«YenoBedeckue pace».

O6opynoBanue: Mymspku — «[IporcxokaeHne  4enoBeka
(OrocThl aBcTpaJIONUTEKa, MUTEKAHTPOIla, HEaHAepTanblia,
KPOMAaHbOHIIA)»;

CIeNKM KaMEHHBIX OpYyIUd TMEePBOOBITHOTO YeIOBEKa
(xaMHU-yOMIEepHl, pyOmiIa, cKkpebia); reoOXpOHOIOTHYECKast
tabnnua; Kosekuus «®PopMbl COXpaHHOCTH HCKONAeMbIX
JKUBOTHBIX U PACTEHUI».

JlaGopaTopHbie U IPaKTUYECKUE PaOOTHI:

[TpakTuueckas pabota Ne 1. «/3yueHue uckomnaeMbIx
OCTaTKOB PACTEHHI M JKUBOTHBIX B KOJUICKITHSIX).
DKCcKypcHs «IBONIOIUS OPTaHUYECKOIO MUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAyUHBIN UM KpaeBeTUeCKU My3ei).

Tema 3. Opranusmsl u
OKpy’Karollas cpeaa

OKOJIOTHSl KaK Hayka. 3aJauyd W pa3feibl 3KOJOTHH.
MeToAbl PKOJOTMYECKUX HCCIEOOBAHUNA. ODKOJOTHYECKOE
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHWs ~ OpPraHW3MOB:  BOJHAs, HA3€MHO-
BO3J1yIlIHAsl, IOYBEHHAsI, BHYyTPUOPTaHU3MEHHASI.
Oxonorudeckue daktopel. Kimaccuukamus 3K0I0rH9ecKux
(bakTopoB: abMOTHYECKUE, OMOTUYECKHE M aHTPOIIOTCHHEIE.
JeiicTBre sK010rM4ecKkux (aKTOpPOB HA OPraHU3MBI.
AlGuotnueckue (GakTOphl: CBET, TEMIEpPaTypa, BIAKHOCTb.
®oronepuonu3m.  Ilpucmocobiiennst  OpraHu3MoB K
neiicTBuio  abuotmdeckux  ¢GakTopoB. buomorndeckue




PUTMBL.

buortnueckue (baxTopsl. Buner OMOTHYECKHX
B3aMMOJICHCTBHI: KOHKYPEHIUS, XUITHHYECTBO, CUMONO3 U
ero ¢opmbl. [lapasutusMm, Koomepamusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPaAHCTBO, HaxJICOHMYECTBO).
AMeHcanu3M,  HeUTpaiu3M. 3HaueHHEe  OUOTHYECKUX
B3aMMOJICHCTBUI Ui  CYLIECTBOBAaHMUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKH momynsauud. OCHOBHBIE
1oKa3aTeay  MOMYJSIUH:  YHCICHHOCTb,  IJIOTHOCTb,
POXKIaeMOCTh, CMEPTHOCTH, IPUPOCT, MUTpaLus. JluHaMuka
YHUCICHHOCTU TOMYJISIIAN U €€ PETYIISIIHA.

JleMoHCTpamuu:

[Toptpetsr: A. I'ym6omabar, K. @. Pynbe, 3. I'ekkens.
Tabmunpel u cxembl: kapta «lIpuponnbie 30HBI 3eMIIn»,
«Cpenpl  OOMTaHUST  OpPraHU3MOBY, «DOTONEPHOTUIM)
«Tonymsauuny»,

«3aKOHOMEPHOCTH ~ pOCTa  YHUCICHHOCTH  TOMYJISIIHA
UHPY30pUUTY(HETBKI.

JlabopatopHble U MpaKTUYECKHE PaOOTHI:

Jlaboparopras  pabora Ne 3. «Mopdomoruueckue
0COOCHHOCTH PAaCTEHHI U3 pa3HbIX MECT OOUTAHUS.
JlaGopatopnast pabora Ne 4. «BnusiHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuyeckas pabora Ne 2. «llogcu€r mIOTHOCTH
MOMYJISIIIMIA Pa3HbIX BUJOB PACTCHUID.

Tema 4. CooliiecTBa u
DKOJIOTMYECKUE CUCTEMBI

CoobmectBO opraHu3smMoB  — OuoueHo3. CTpyKTypsl
OuomeHo3a: BHUAOBas, MPOCTPAHCTBEHHAs, TpoduIecKas
(muieBas). Buapl-nomuHanTsl. CBS3M B OMOIIEHO3E.

Okojnoruyeckue cuctembl (3kocuctembl). llonarue 006
HKOCHCTEME " OuoreoreHo3se. @DyHKIIMOHAbHbIE
KOMITOHEHTBI 9KOCHCTEMBI: TPOJYLIEHTHl, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTB M MOTOK SHEPrUU B

JKOCHUCTEME. Tpodpuueckue (nu1EeBbIe) YPOBHH
skocucTeMsl. [Inmessie nenu u cetn. OCHOBHBIE
MIOKA3aTelN  JKOCUCTEMBI: O6uomacca,  IPOAYKIUS.
DKOIOTHUECKHUE nupamMuyJibl: MOPOAYKIHHU, YHCICHHOCTH,
OHroMacchl. CBolicTBa ~ DKOCHCTEM:  YCTOMYMBOCTS,
caMOperyJsilysl, pa3BUTHE.

Cykueccusi.

[IpuponHble 3KOCUCTEMBI. OKOCUCTEMBI O3Ep U  PpEK.
DKocucTeMa XBOMHOTO WM HIMPOKOIMCTBEHHOTO Jieca.
AHTpONOreHHbIE 3KOCHUCTEMBL. ATpPO3KOCHCTEMBI.
Ypboskocuctembl.  buonorudueckoe U XO3sIMCTBEHHOE
3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.
buopa3znoobpasue kak (pakTop YCTOWYMBOCTH SKOCHCTEM.
CoxpaHeHre OMOJOTHYECKOTO pa3HO00pasus Ha 3eMIle.
VYuenue B.M. Bepnanckoro o 6uocdepe. ['panuisl, coctaB
U cTpykTypa Ouocdepsl. )Kupoe BemecTBo U ero QyHKIUH.
Ocobennoctu Ouocdepbl Kak TI00ATBHON HKOCHCTEMBI.
JnnamMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.
KpyroBopotsl BemectB M OHOI€OXMMHUYECKHE ITHKIIbI




anemMeHToB (yriepoaa, a3ora). 30HAIBHOCTH Owochepsl.
OcHoBHBIE OMOMBI CyIIn. BogHble OMOMBI.

UYenoBeuectBo B Oumocdepe 3emin. AHTPONOTrEeHHBIE
u3MeHeHus B Ouocdepe. [m00anmbHBIE HKOIOTHUECKUE
POOJIEMBI.

CocymiecTBoBaHUE TPUPOIBI U yesioBeuecTBa. CoxpaHeHue
OMopa3HOOOpa3usi KaKk OCHOBA YCTOMYHMBOCTH OuOC(hEpHI.
OcHOBa  palMOHATBHOTO  YIPABJICHUS  TPUPOTHBIMH
pecypcamu U UX ucnoib3oBaHue. JloctmkeHus Ouonoruu u
OoXpaHa IPUPO/bI.

JleMoHCTpamuu:

[Toprpersr: A.  Ix. Tenciu, B.H. Cyxkaués, B.U.
Bepnaackwii.

Tabmunel u cxeMsl: «[Iumessle nenn», «bHOLEHO3: cOCTaB
u crpykrypa», «lIpupogusie coobmectBay, «llemnu
NUTaHUSY, «OJKOJIOTHYECKas mupamuaa», «buochepa wu
YeNnoBeK», «IJKOCHCTEeMa MIMPOKOJIMCTBEHHOTO  Jiecay,
«JKocHCTEeMa XBOMHOro Jjeca», «buoneHos Bomoémay,
«ArporeHo3», «[IpumMepHbIe aHTPOIIOTCHHBIE

BO3JICHCTBUSL Ha TpUPONY», «BakHelline HCTOYHUKH
3arpsi3HEHUST BO3JyXa W TPYHTOBBIX BO1», «[louBa —
BaKHelIass  cocTtaBisiomas  O6uocdepo», «DakTOps
nerpaganuu 1mouB», «l[lapaukoBbiii 3ddexr», «DakTopbl
paZMOaKTUBHOTO  3arps3HeHus  Ouocdepbl», «OOmas
CTpYyKTypa 6uocdeps», «PactpocTpaneHne Ku3HA

B Ouocdeper, «O30HOBBIN 3KpaH 6uocheps», «Kpyrosopot
yriaepoaa B 6uochepe», «KpyroBopor a3ora B IpHUpoae».

O6opynoBaHue: MO/1eTb-aNTIIUKAIUs «Tunuyneie
OHOIIEHO3bI;

repOapuii  «PacTuTenpHbIE  COOOIIECTBa»;  KOJUICKIHH
«buoueHnos, «Bpenurenu BOKHENIINX

CEJIbCKOXO3SHUCTBEHHBIX KYJIBTYp»; repOapuu U KOJJICKIUH
pacTeHUH W KUBOTHBIX, NPHHANIEKAIIME K PA3HBIM
HKOJIOTUYECKHUM I'PYIIIIaM OJHOTO BUJA,

Kpacnas xnura P®, wuzoOpakeHuss OXpaHSEMBbIX BHJOB
pacTEHUN U )KUBOTHBIX.




3. IliianupyemMblie pe3yJbTaThl OCBOCHHS POTrPaMMBbI

Pabouast nmporpamma o yueOHOMY npeiMeTy «bruosiorus.

JInuHoCTHBIE pe3yJIbTaThI

['paxx1aHCKO-IATPUOTUYECKOTO
BOCIIUTaHHE

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMH 00y4aroIerocs
KaK aKTHMBHOTO M OTBETCTBEHHOIO WJIEHAa POCCHICKOTO
00I1IeCTBa;

— OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TIpaB |
00s3aHHOCTEH, YBaXKEHHME 3aKOHA 1 IIPABOIIOPSAJIKA;

— TOTOBHOCTb K COBMECTHOM TBOPYECKOM JIEATEIbHOCTH IIPU
CO3aHUM y4YeOHBIX TPOEKTOB, PEUICHWH YYEOHBIX U
MO3HABATENIbHBIX  337a4, BBIIOJHEHUH  OMOJOTHYECKHX
SKCIIEPUMEHTOB;

— CIIOCOOHOCTH OMNpPEAENsATh COOCTBEHHYIO MO3UIHUIO TIO
OTHOILICHUIO K SIBJICHUSIM COBPEMEHHOW XU3HU U OOBICHATH
e€;

— YMEHHE YYUTHIBaTh B CBOUX JCHCTBUAX HEOOXOAMMOCTH
KOHCTPYKTUBHOI'O ~B3aUMOJCHCTBUS JIIOAEH C pa3HbIMU
yOCXKIIEHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMH M COIHAIBHBIM
MOJIOKEHUEM;

— TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO
BBITIOJIHEHUS y4eOHBIX, [103HABATEJIbHBIX u
HCCJIEN0BATENBbCKUX 3a7a4, YBaXUTEIbHOE OTHOLICHHE K
MHEHUIO OMIOHEHTOB MpPHU 0OCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOr0 COJIEPKaHUS;

— TOTOBHOCTb K TyYMaHUTApHOM U  BOJIOHTEPCKOM
JIEATEIIbHOCTH.

— c(hOpMHUPOBAHHOCTh POCCUICKOMN IPAXKIAHCKOU
WJICHTUYHOCTH, NAaTPUOTU3MA, YBAKEHUS K CBOEMY HApOAY,
YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHon, roproctu 3a cBO
Kpail, cBO0 PoauHy, CBOW S3BIK W KYJIBTYpPYy, MPOIUIOE U
HacTosilee MHOTOHAIMOHAJIbHOTO Hapoaa Poccuu;

— IICHHOCTHOE OTHOILIECHHE K MPHUPOJHOMY HACIECIHIO M
NaMATHUKaM MPUPOJBI; JOCTHXKEeHUusIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;

— CmocOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKUX YUYEHBIX B
CTAHOBJICHHUE M pa3BUTHE OMOJIOTWH, TTOHMMaHUE 3HAYCHUS
OMOJIOTHH B MO3HAHUU 3aKOHOB MIPUPOJIbI, B )KU3HU YETIOBEKa
Y COBPEMEHHOI0 OOIIECTBA;

— wujAeiHas YOeXIEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO
OTedecTBY M €ro 3aluTe, OTBETCTBEHHOCTD 3a €ro CyI50Yy.

JlyXxOBHO-HPaBCTBEHHOE
BOCIUTaHHE

— OCO3HAaHUEC NYXOBHBIX HCHHOCTeﬁ pOCCHfICKOl“O HapoJa;
— c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HaHWUA,
OTHYCCKOT'O ITIOBCACHUA,

— CIOCOOHOCTh OLIEHMBAaTh CHUTYallMl0 W MPUHUMATH
OCO3HAHHBIC peuicHus, OpPUCHTHUPYACH Ha MOpaJIbHO-
HpaBCTBeHHBIe HOpMBI 1 IICHHOCTH,

— OCO3HAaHHUC JIMYHOI'0 BKJIada B IOCTPOCHUC yCTOfI‘-IPIBOI‘O
Oynywero;

— OTBCTCTBCHHOC OTHOHNICHHUC K CBOUM POAUTCIIAM,




CO3IaHUI0O CEMbH HAa OCHOBE OCO3HAaHHOTO MPHUHATHUS
LIEHHOCTEN CEMEMHOMN KU3HU B COOTBETCTBUU C TPAMAULUSIMU
Hapoa0B Poccuu.

ICTETUUECKOE BOCITUTAHUE

— OSCTETUYECKOE OTHONICHHE K MHpPY, BKIIOYAs 3CTETUKY
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPY/A,
OOIIECTBCHHBIX OTHOIICHUIA,

— IIOHMMaHHE€ OMOLMOHAJBHOIO BO3JAECHCTBHUSA KUBOM
MPUPOABI U €€ LIECHHOCTH;

— TOTOBHOCTh K CaMOBBIP@&KEHHUIO B pa3HBIX BHJAX
HCKYCCTBa, CTPEMJICHUE MPOSBIATH KadecTBa TBOPUYECKOU
JIAYHOCTH.

Du3NIEeCKOro BOCIIUTAHUS,
(bopMHUPOBaHUSI KYJIBTYPHI
370pOBbSl U SMOLUOHAIBHOTO
Oyraronoryqust

— TMOHMMaHUE M pealn3alus 3J0pOBOTO M O€30MacHOro
obpaza  ku3HM  (3I0pOBOE  MHTAaHHWE,  COOJIOJCHUE
TUTUEHUYECKUX MPABUI M HOPM, COATaHCUPOBAHHBIN PEXUM
3aHSATUH M OTHbIXa, PEryysipHas (u3nueckass aKTUBHOCTH),
Oepe’KHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

— TIOHUMaHHWE€ [EHHOCTH NpPaBWI WHIUBUAYAIBHOTO H
KOJUICKTUBHOTO ~O€30IacHOTO TIOBEJACHUS B CUTYaIUsX,
YIPOKAIONIUX 3JOPOBBIO U JKU3HU JIIOJIEH;

— OCO3HAHHE MOCICICTBUI U HENPUATHE BPEIHBIX TPUBBIYCK
(ynotpebiieHus aJkoroJsi, HApKOTUKOB, KypEHHSI).

pr,I[OBOFO BOCIIUTaHUA

— T'OTOBHOCTb K TpyAdy, OCO3HAHHC LCHHOCTU MaCTCpCTBA,

Tpyzaoooue;
— TOTOBHOCTh K aKTHBHOM JESATEIBHOCTH TEXHOJOTHMYECKOM
u COLIMATbHOM HAIpPaBJICHHOCTH, CIIOCOOHOCTh

WHUIIMMPOBATh, IJIAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHAThH
TaKyIO ACATCIIbHOCTD,

— HUWHTEpeC K pa3uuHbIM cdepaM MpodecCHOHATBHOM
JIeATEIbHOCTH, YMCHHE COBEpINaTh OCO3HAHHBIA BBIOOD
Oyaymieit mnpodeccur ¥ peadn30BBIBATH COOCTBEHHBIE
JKNU3HCHHBIC ITJIaHBbI,

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHHIO U
€caM000pa30BaHUIO HA NPOTSHKEHUH BCEH KU3HU.

DKOJIOTHYECKOT0 BOCIIUTAHUE

— DKOJOTMYECKU IIeJIeCO00pa3HOE OTHOLIEHUE K MPHUPOJE
KaK MCTOYHMKY KM3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;
— IIOBBIIICHHWE  YPOBHSA  DKOJIOTMYECKOW  KYJIbTYpHI:
NpPUOOpETEHNE OMbITAa IJIAHUPOBAHUS MOCTYNKOB U OLEHKU
UX BO3MOXHBIX IIOCJIEACTBUN I OKPYXKAIOLLEU CPEMBL;

— OCO3HaHME TJO00AIBHOIO XapakTepa HKOJOTHYECKUX
npo0JeM U myTel ux pereHus;

—  CIIOCOOHOCTBb  HCIIOJB30BaTh INPHOOpETaeMble  IpH
U3ydyeHUH OWONIOTMM 3HAaHMA M YMEHUS TpH PpEIICHUH
npooiem, CBSI3aHHBIX c paloOHAIbHBIM
IPUPOJIONIOIB30BaHNEM (COOJIIOICHHE TpPaBUI TOBEICHUS B
IIPUPOJIE, HANPABJICHHBIX HA COXpPaHEHUE pPABHOBECUS B
HKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOC]EpHI);

— AKTUBHOE HENPUATHE JIEWCTBUM, MPUHOCIIIMX BpeL
OKpY’KaloIllel IPUPOJHOM Cpele, YMEHHE IIPOTHO3MPOBATH
HeOJIaronpusITHbIE 9KOJIOTUYECKHE MIOCJIEICTBUS
IPEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBPAIIATh UX;

— HQJIWYUE Pa3BUTOTO SKOJOTMYECKOTO  MBIIUICHHUS,




9KOJIOTHYECKOU KYJbTYPBHI, OITBITa eI TEILHOCTH
9KOJIOTUUECKOM HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI HMH B MO3HABaTEILHOM,
KOMMYHUKATUBHOM M COLMAIBHON IMPAKTUKE, TOTOBHOCTH K
Y4acCTHUIO B MPAKTHYECKOW JEATEIBHOCTH H3KOJIOTHYECKOMN
HAIPABJIEHHOCTH.

HCHHOCTI/I HAaY4YHOI'O ITO3HAaHUA

— c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTUSl HayKM U OOLIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha Jyaore KYJbTYD,
CIOCOOCTBYIOLIIEIO ~ OCO3HAaHUIO  CBOEr0  MecTa B
MOJIUKYJIBTYPHOM MHPE;

—  COBEpILICHCTBOBAHME  SI3BIKOBOM W YUTATEIIbCKOMU
KYJBTYpPbI KaK CPEICTBA B3aUMOJEHCTBUS MEXAY JIIOJbMU U
IIO3HAHUS MUPA;

— IOHUMaHHe creuu(UKU OUOJIOTUU KaK HAyKH, OCO3HAHHE
e¢ pomu B (HOPMHPOBAHWUH PAHMOHAIBLHOTO HAYYHOTO
MBILIUICHHUS, CO3JaHMM LIEJIOCTHOIO IMpPEACTaBICHHUs 00
OKpY’XKaloIlleM MHpE KaK O €IMHCTBE IPUPOJIbI, YEIOBEKA U
o0miecTBa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny TpodiieM COXpaHEHUs IPUPOJIHOIO PABHOBECUS;

—  yOeXAEHHOCTh B  3HAUUMOCTH  OHMOJOTMH  JUIS
COBPEMEHHOM LUBUIM3ALMU: O00ECIEYEeHUs] HOBOTO YpPOBHS
pa3BUTHSA MEIULIVHBI; CO3aHHUs IIEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pElIaTh PecypcHbIE MPOOIEMbI
pa3sBUTHs  4YEJIOBEYECTBA; IIOMCKAa IIyTeW BBIXOJA U3
rIO0AIBHBIX  HKOJIOTHYECKUX TpolieM U obecredeHus
nepexona K yCTOMYMBOMY DPAa3sBUTHIO, palUOHAJIbHOMY
UCTIOJIB30BAaHUIO TPHPOTHBIX PECYpcOB MU (OPMHPOBAHUIO
HOBBIX CTaHJIapPTOB XKHU3HU;

— 3aMHTEPECOBAaHHOCTh B TMOJYYEHUH OHOJOTHYECKUX
3HAHUH B LIEJSX MOBBIIIEHUS 00IEeH KyIbTYpPbl, €CTECTBEHHO-
Hay4YHOH rPaMOTHOCTHU Kak COCTaBHOM 4acTH
(byHKIMOHATBHON IPaMOTHOCTH o0yyaromuxcs,
dbopMupyeMoil pu U3ydeHUU OUOJIOTHH;

— MOHUMAaHHUE CYIIIHOCTH METOAOB ITO3HAHUS, UCIIOJIb3yEMBIX
B €CTECTBEHHBIX HAyKax, CIOCOOHOCTh HCIOJb30BATh
MOJIyyaeMble 3HAHMS JUIsl aHadu3a U OOBSICHEHMs SIBICHUN
OKpPYXKAIOIIEro MUpa U NPOUCXOASIINX B HEM H3MEHEHUM;
yYMEHHME JielaTb OOOCHOBaHHBIE 3aKJIIOUEHUS Ha OCHOBE
HayYHbIX ()aKTOB M UMEIOIINXCSI JAHHBIX C IIEJIbI0 MOTY4YEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTh CaMOCTOSITEJIEHO HCII0JIb30BAaTh
OMoIOrMYecKre 3HaHUS JUIsl pelieHus: npobjeM B peaabHbIX
JKU3HEHHBIX CUTYalUsX;

— OCO3HaHUE LIEHHOCTU HAay4YHOU AESITeTbHOCTH, TOTOBHOCTD
OCYIIECTBIIATh IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO
JeSTeIbHOCTh MHIMBUYalIbHO U B TPYIIIE;

— TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPHIBHOMY
oOpazoBaHWi0 W  caMOOOpa3OBaHHWIO, K  aAKTHBHOMY
MOJIyYeHUIO HOBBIX 3HAHUU MO OMOJIOTHU B COOTBETCTBUH C
’KU3HEHHBIMU MTOTPEOHOCTSIMHU.




MertanpeameTHble pe3yJibTaThbl

Tlo3nasamenvhvle yHugepcanbHule yueOHbie 0eticmeusl

ba3oBrle moruueckue nelCTBUS:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh U aKTyalIU3UPOBATH
po0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— HCHOJB30BaThb IPU  OCBOCHUHM 3HAHUM  NPUEMBI
JIOTUYECKOT0 MBIIUICHUS (aHaiu3a, CUHTE3a, CpPaBHEHMS,
Kiaccuukanuu, 00001IeHNsI),  PAcCKpbIBaTh  CMBICT
OMOJIOTUYECKUX TOHATUM (BBIACHATH HX XapaKTepHbIC
MPU3HAKU, YCTAHABJIMUBATH CBSI3U C IPYTUMU MOHSATHUSMHU);

— OIpeAenaTh LEIU JESITEIbHOCTH, 3a/1aBas IapaMeTpbl U
KPUTEPUU HUX  JOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI
JIeATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

— HUCIOJIb30BaTh OMOJIOrMYECKUEe MOHATUS JJSi OObSICHEHUS
(aKTOB U SIBICHUN KUBOWU IPUPOJIBI;

— CTpOUTH JIOTHYECKHE pacCykKIeHus (MHAYKTUBHEIE,
JeyKTUBHBIE, TI0 AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B paccMaTpUBaEeMbIX SABJICHUSX,
(GbopMyIUPOBATh BHIBOJIBI M 3aKJIFOUCHHUS;

—  [PUMEHATb  CXEMHO-MOJEIbHBIE  CpeacTBa IS
MPEJCTABICHUSI CYHNIECTBEHHBIX CBSI3€M M OTHOLICHUWA B
U3y4aeMbIX  OWOJIOrMYeCKMX  OOBEKTaX, a  Takke
MPOTUBOPEUYUIN PA3HOTO POJIa, BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

— paspabarbiBaTh IUIAaH peElIeHUs MpoOJeMbl C Y4ETOM
aHaJIM3a MMEIOUIMXCS MaTepHAbHBIX W HEMaTepUalbHBIX
pecypcos;

— BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE pE3ylbTaTOB IEJIIM, OLIEHMBAThb PHUCKHU
MOCJIE/ICTBUM J1€ATENIbHOCTH;

— KOOPJIWHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX
peanbHOro, BUPTYaJIBHOTO u KOMOMHHPOBAHHOTO
B3aMMOJCHCTBUS;

— pa3BUBaTh KpPEATUBHOE MBIIUJICHUE TMPU PEIICHUH
JKU3HEHHBIX MTPOOJIEM

ba3oBrle nccieqoBaTeIbCKHUE
JIICUCTBHUS:

BJIaJICTh HaBbIKaMH y4eOHO-HMCCIIEJ0BATEIbCKOM U TPOEKTHOM
JeSITEIbHOCTH, HaBbIKAMHU paspelieHus npoodseM; olianarh
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOUCKY
MCTOHOB PCIICHUA NPAKTHYCCKUX 3aaa4, MNTPHUMCHCHUIO
Pa3IMYHBIX METO/I0B TIO3HAHUS;

— HCHOJB30BAaTh PA3JIMYHBIC BHUIAbI ACATCIBHOCTHU IIO
NOJYyYeHHUI0O  HOBOTO  3HaHUS, €ro  HHTepIpeTaluH,
peoOpa30BaHUI0 W MPUMEHEHUIO B y4E€OHBIX CHUTYaIUsAX, B
TOM YHCJI€ IIPU CO3/IaHUM YUEOHBIX U COIMATIBHBIX IPOEKTOB;
— (opmupoBaTh Hay4YHBIM THI MBIIUICHHS, BIAJCTh
Hay4YHOH TEpMHUHOJOTHEH, KIIOUYEBBIMU TMOHATHAMU U
METOIAMU;

— CTaBUTh W (QOPMYJIHUPOBaTH COOCTBEHHBIE 3a/aud B
O6pa3OBaTeHLHOfI ACATCIIBHOCTHU U )KU3HCHHBIX CUTYAlHAX,
—  BBUBIATH  NPUYMHHO-CIEJICTBEHHbIE  CBSI3U WU
AKTYAJIM3UPOBATH 3aJlavdy, BBIABUIdTh 'MIIOTE3Y eé PEIICHNA,




HAaXOOUTh  apTyMEHTBI  JUIs  JIOKa3aTedbCTBAa  CBOMX
YTBEPXKACHHIA, 33/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;
— aHaJIM3UPOBaTh IOJYYCHHBIC B XOJE PCIICHUS 3a1a4u
pe3yNbTaThl, KPUTHYECKH OIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

— J1aBaTh OIICHKY HOBBIM CHUTYyallUsiM, OIICHHBAThH
PHOOPETEHHBIN OIIBIT;

— OCYIIECTBISTH IEJICHANPABICHHBI TOMCK TIEpeHoca
CPEJICTB M CIIOCOOOB JICHCTBUS B MPOGECCHOHATIBHYIO CPENY;
— yMeTh TMEPEHOCUTh 3HAHUS B T[O3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEACATCIILHOCTH;

— YMEThb MHTETPUPOBATh 3HAHUS M3 PA3HBIX IMPEAMETHBIX
obnacreii;

— BBIABUTATh HOBBIC WJEU, TMpEJIaraTh OPUTHHAIILHBIC
MOJAXOJbl M PEIICHUSA; CTAaBUTh MNPOOJEMBI M  3aJavH,
JIOITYCKAIOIUE ATbTEPHATUBHBIC PEIICHUS

Pa6ota ¢ nuadopmanueii:

OPUCHTHUPOBATLCA B PA3JIUMYHBIX HCTOYHHKAX I/IH(i)OpMaI_II/II/I

(Tekcre y4eOHOTO nocoowus, Hay4YHO-TIOMYJIIPHOM
auTepaType, OMOJOTMYECKUX CIIOBapsiX M CIPaBOYHHUKAX,
KOMIBIOTEPHBIX 0azax JIaHHBIX, B WNutepnere),

aHaJM3UpOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIPEJICTaBICHUSI, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTb U
HEMPOTHBOPEUUBOCTb;

— ¢opMynupoBaTh 3alpochl M TNPUMEHATh PAa3JINYHbIC
METO/bI IPU MOMCKE U 0TOOpE OHOJIOrHuecKoi UH(pOpMaIH,
HEO0OXOIMMOM JIJIs1 BHITIOJIHEHUS YIEOHBIX 3a/1a4;

— IpHoOpeTaTh ONbIT HCHOJIb30BaHUA HH(POPMALMOHHO-
KOMMYHUKaTHUBHBIX TEXHOJIOT U, COBEpPIIEHCTBOBATh
KYJIBTYPY aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMYHBIX IOMCKOBBIX
CHUCTEM;

— CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAIBHYIO  (HopMy
IpeJCTaBlIeHusl Ouonoruueckoil uHpopmanuu  (CXEeMsl,
rpaduKu, TMarpaMMsl, TaOJIHILIbI, PUCYHKH U JP.);

— MHCIOJb30BaTh HAYYHBIN SI3bIK B KauecTBE CPEJCTBA MpHU
pabore ¢ Ouosnorndyeckoil HHpOpMaIMeNd: NPUMEHSTh
XUMUYECKHe, (u3nueckue U MaTeMaTH4YecKHe 3HaKd U
CUMBOJIBI,  (GopMylnbl, abOpeBHaTypy, HOMEHKJIATypy,
UCIOJIb30BaTh M MPEeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIUYECKHE
CpEJICTBA HAIJISIAHOCTH;

— BIQJETh HAaBbIKAMU  pPACMO3HABaHHUA W  3aLIUTHI
nH(popManu, THPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

Kommynuxamuenvle ynueepcanvhuie yuedHvie Oelicmeus

Oo1ienue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax KHU3HU;
aKTHBHO Y4YacTBOBaTh B JWAJOre WIA JUCKYCCHU TIO
CYIIECTBY 00CYX/1aeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI,
BBICKA3bIBAaTh  CYXJEHUS  OTHOCHUTEIBHO  BBITIOJHEHUS

npe/ularaeMoi  3aJadd, ~— y4YMThIBaTb ~ HHTEpeChl U
COTJIACOBAHHOCTH TO3UIHHA JAPYIHX YIaCTHHKOB JHAIOTA HITH
JTCKYCCHH);

— pacmo3HaBaTh HeEBepOaJbHbIE CPEACTBA  OOIICHHS,
MOHMMATh 3HAYCHHE COIUAIBHBIX 3HAKOB, TNPEANOCHUIOK




BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYyallUil; yMETb CMAr4aTh
KOH(JIMKTHI U BECTU TIEPETOBOPHI;

— BIAJETh PpA3IMYHBIMU  CIIOCOOAMH  OOLIEHHUS WU
B3aUMOJCUCTBUSA; IIOHMMAaTb HAaMEpPEHUs JAPYTHX JIIOACH,
HPOSIBIIATH YBAXHUTEIbHOE OTHOIIEHHE K COOECeHUKY U B
KOPPEKTHOH (opme hOopMYIHpPOBATH CBOU BO3PAKECHHUS;

— Pa3BEPHYTO M JIOTUYHO HM3JIAaraTb CBOKO TOYKY 3PEHHUS C
MICII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB;

CoBMecTHas JACATCIIBHOCTD:

IIOHUMaTh M MCIIOJIb30BaTh NPEUMYILECTBA KOMAHJHOH U
WHIWBUYAIbHOM pabOThl TMPH PEHICHUH OHOJIOTHYECKOM
npo0aeMbl, OOOCHOBBIBaTb HEOOXOJUMOCTb IPUMEHEHUS
TPYNIOBBIX (OPM B3aUMOJCHCTBUS MPH PEIICHUN Y4eOHOU
3ajjauy;

— BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX IEHCTBHIA C
y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXI0TO 4YJeHa
KOJIJICKTHBA;

—  IpUHUMaTh  LeJIb  COBMECTHOH  JIeSTEIbHOCTH,
OpPraHW30BBIBATh M KOOPAMHUPOBATH JEHCTBHA 1O €&
JOCTMDKEHUIO: COCTaBIATH IUIAH JEHCTBUH, paclpenensiThb
poJu ¢ y4ETOM MHEHUH YYaCTHMKOB, 0OCYKJaTh PE3yJIbTaThl
COBMECTHOM paboTBhI;

— OIICHMBATh KAayeCTBO CBOETO BKJIAJa M BKJIAJa KaKIOTO
Y4aCTHHMKA KOMaH/bl B OOIIMI pe3ynbTaT o pa3paboTaHHBIM
KPUTEPHSIM;

— IpeylaraTb HOBBIE ITPOEKTHI, OLEHUBATh UAEU C MMO3ULUH
HOBH3HBI, OPUTHHAIBHOCTH, MIPAKTHYECKOW 3HAYMMOCTH;

— OCYIIECTBIISTh MMO3UTUBHOE CTPATErMUYECKOE MOBEJICHHUE B
pPa3NMYHBIX ~ CUTYyalMsAX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATHBHBIM.

Pecynamusnvle ynueepcanvuvie yuebnvle deticmeus

CaMoopr aHU3alus:

UCMOJIb30BaTh OMOJIOTUYECKUE 3HAHMS Ul BBISBICHUS
npobiieM M UX peleHus B KU3HEHHBIX U  Y4eOHBIX
CUTYalUsX;

— BBIOMpATh Ha OCHOBE OMOJIOIMYECKHUX 3HAHUU LIEJEBBIC U
CMBICIIOBBIE YCTAHOBKHM B CBOMX JIEHCTBHUSAX M IOCTYIKaXx IO
OTHOLIEHMIO K JKMBOW HIPUpPOJE, CBOEMY 30pPOBBIO U
3JI0pPOBBIO OKPYXAIOIINX;

—  CaMOCTOSITEIbHO  OCYIIECTBISATh  I[103HABATEJIbHYIO
NeSTeNbHOCTb,  BBIABIATH  MPOOJIEMBI,  CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHON
JIESTEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

— CaMOCTOSATEIbHO COCTABJIATH IJIAH PELICHUS MPOoOJIEeMBbI C
y4€TOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOMXKHOCTEH
Y IIPEANIOYTEHUN;

— JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacmupsATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX
IIPEATIOYTEHUN;

— JiesiaTh OCO3HaHHBIM BBIOOp, apryMeHTHUPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 3a PELICHHUE;

— OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

—  cnocoOCTBOBaTh  (OPMHPOBAHUIO U TPOSBICHUIO




IIMPOKOM 3PYAMLIMU B pa3HbIX 00JACTAX 3HAHUM, TOCTOSTHHO
MOBBIIIIATH CBOM 00pa30BaTEIbHbIN U KYJbTYPHBIH YPOBEHb

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTh KOPPEKTHUBBI B
JIEATENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIENISIM;
— BJIaJICTh HABBIKAMH I1O3HABATEIIbHOW PEQIICKCUU Kak
OCO3HAHUSI COBEPLIAEMBIX JICMCTBHUM W  MBICIUTEIBHBIX
MPOIECCOB, MX PE3YyJbTaTOB W OCHOBAaHUM; HCMOJb30BAThH
npuéMbl peICKCUU ISl OIICHKU CUTYAIlMH, BRIOOpA BEPHOTO
peLICHHUS;

— yMETh OLEHHMBAaTh PUCKU M CBOEBPEMEHHO NIPUHUMATh
pELICHHS IO X CHUKEHHUIO;

— INPUHUMATh MOTUBBI U apPryMEHTBI JIPYTMX IPU aHAIN3E
pEe3yJbTaTOB ACSATEIbHOCTH;

Hpe}lMeTHbIe pe3yJbTaThbl

10 xnacc

[IpenMeTHble pe3yabTaThl OCBOCHHS Y4e€OHOro IpeaMera
«buronorus» DOKHBI OTPaXKaTh:

1) chopmMupoBaHHOCTH 3HAHUI O MeCTE€ M POJH OUONOTHH B
CHCTeME HaydyHOro 3HAHHUS ©CTECTBEHHBIX HAayK, B
dbopMupoBaHUH COBpPEMEHHOMU €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa M HAYYHOTO MHPOBO33PEHHS; O BKJIAJE
POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
Oouonoruu; (QPyHKIMOHAIBHOW TI'PAMOTHOCTH 4YeJIOBEKa ISt
pelleHus KU3HEHHBIX 33/1a4;

2) yMeHHE pacKphIBaTh COJEpP)KaHUE OMOJOTHYCCKHX
TEPMHUHOB M  TIOHATUH: JKU3Hb, KIETKA, OpPraHU3M;
MeTabonau3M (OOMEH BEIIECTB M MpPEBpallleHHE SHEPTUu),
romMeoctas (camoperynsnus), ypOBHEBas  OpraHu3alus
JKUBBIX CHCTEM, CaMOBOCIIPOU3BEACHHUE (PENpPOIYKIIHS),
HaCJIe/ICTBEHHOCTh, H3MEHUYHUBOCTb, POCT U PAa3BUTHE;

3) ymeHue wu3naraTh OHOJOTMYECKHE TEOpUM (KJIETOYHAs,
XpOMOCOMHas, MyTalOHHas, LEHTpaJIbHAs Jorma
MOJIEKYJIsipHOM  Ouosoruu), 3akonbl (I. Mennmens, T.
Moprana, H.W. BasumoBa) u yueHus (0 ILIEHTpax
MHOT000pa3usi ¥ MPOUCXOXKICHHS KYJIbTYPHBIX pacTeHuid H.
1. BaBunosa), onpeaensiTh IpaHULBl MX NPUMEHHMOCTH K
KUBBIM CHCTEMAaM;

4) yMeHue BIaJeTh METOJaMM HAY4YHOIO TIIO3HAHHUS B
OuoJIorMu: HaOJMIOAEHUE ¢ ONHUCAHHE JKUBBIX CHCTEM,
IpPOLECCOB M SIBICHUM; oOpraHuzanus U IpOBEACHUE
OMOJIOTUYECKOTO OKCIEPUMEHTa, BBIIBHKCHUE THIIOTE3HI;
BbISIBIICHHE 3aBHCUMOCTH MEXTY UCCIIeyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TOJYYCHHBIX  pPEe3yJIbTaToB,
UCTIOJIb30BAaHHBIX HAYYHBIX IOHATUH, TEOPUH M 3aKOHOB;
YMEHHE JeJaTh BBIBOJBI Ha OCHOBAaHHH ITOJyYEHHBIX
pe3yJbTaToB;

5) yMeHWe BBIJENATH CYNIECTBEHHBIC IPH3HAKH BUPYCOB,
KJIETOK TPOKapuoT U  JYKapuoT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH TPOIIECCOB:
oOMEHa BeIIeCTB M IMPEBpAIEHUs] DSHEPrUM B KIETKE,
doTocuHTE3a, IMIACTUYECKOTO W JHEPreThdeckoro oOMeHa,
XEMOCHHTE3a, MHTO32, Meiio3a, OIJIOJJIOTBOPEHMS,




pPasMHOXKEHHUS, HWHAMBUIYAIBHOTO Ppa3BUTUS  OpPraHHU3Ma
(oHTOTEHE3);

6) yMEeHHE IPUMEHSTh IOJIY4YEeHHbIE 3HAHUS U1 OOBSICHEHUS
OMOJIOTUYECKUX TMPOLECCOB M SIBICHUM, ISl TPHHATHUS
IPAaKTUYECKUX PEIIEHU B IOBCEAHEBHOM MHU3HHU C ILEJIbIO
oOecrieyeHnss 0€30MACHOCTU CBOETO 3/I0POBBSI U 3/10POBBS
OKpYXKAaIOIIMX JIIoJeH, COOJIOACHHUS HOPM TIPaMOTHOIO
IIOBEJCHUSI B OKPYXKAlOLEeH IPUPOAHOU Cpele; NOHUMaHuE
HEOOXOMMOCTH MCIIOJIb30BaHMsI JIOCTH)KEHUI COBPEMEHHOM
Ouvomornu U OWMOTEXHONOTMH  JUISI  PalMOHAIBHOTO
IPUPOJOIOIb30BAHNUS;

7) yMeHue pemath IEMEHTapHble T€HETUUECKHUE 3aJaud Ha
MOHO- M  JUrMOpUHOE  CKpelUBaHHWE, CLEIUICHHOE
HAacJIEJOBaHWE;  COCTaBJIATb  CXEMbl ~ MOHOTMOPHIHOIO
CKpEeLMBaHMs JUIsl IPEICKa3aHUs Hacle0BaHUsI IPU3HAKOB Y
OpraHU3MOB;

8) yMeHHE BBIIOJHATH Ja0OpaTOpPHblE M IPAKTHUYECKHUE
paboThl, coOmronaTe mpaBwia npu padore ¢ y4eOHBIM U
1ab0paTOPHBIM 000PYIOBaHHUEM;

9) yMmMeHMe KPUTHYECKM OLIEHUBaTb W MHTEPIPETUPOBATH
nH(popMaLK0 OMOJIOTUYECKOTO COAEPHKAHUS, BKIHOYAIOILYIO
IICEB/IOHAYYHbIE 3HAHUS M3 pa3IM4YHbIX UCTOYHHUKOB (CMMU,
HAYYHO-TIOMYJIIPHBIE ~ MaTEpUaNbl); ATHYECKHE  ACTIEKTHI
COBPEMEHHBIX HCCJIEJOBaHUI B OWOJIOTUHM, MEIUIMHE,
OMOTEXHOJIOTUH;

10) ymeHnue co3znaBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE
cooOmienus, 0000mas OHOJOTHUECKYI0 HWH(POPMALUIO U3
HECKOJIbKUX  HCTOYHMKOB,  TPaMOTHO  HCIIOJIb30BaTh
NOHSITUHMHBIN anmnapar 6M0J0TUU

11 xmacc

[IpenMeTHble pe3yabTaThl OCBOEHMSI y4eOHOro mpeaMera
«buonorus» N0MKHBI OTPAXKaATh:

1) chopMHpPOBaHHOCTh 3HAHUWA O MECTE W POJIM OMOJOTUU B
CUCTEME HAy4YHOTO 3HaHUS E€CTECTBEHHBIX HayK, B
bopMUpOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPa M HAyYHOTO MHPOBO33pPEHHUS; O BKIAJE
POCCHMCKHMX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
ounonoruu; (QPyHKIIMOHAIBHOW TPAMOTHOCTH 4YeJOBEKa ISt
pelIeHus )KU3HEHHbIX 337a4;

2) yMeHHE pacKphIBaTh COJEp)KaHUE OMOJOTUYECKHUX
TEPMUHOB M  TOHATHHA: BUJA, MOMyJIALUs, TeHO(OHN,
ABOJIIOLIMSI,  JBWKYHIME Cuibl  ((pakTopsl)  HBOJIOLINH,
IPUCIIOCOOTIEHHOCTD OpPraHHU3MOB, BU/1000pa3oBaHue,
SKOJIOTMYECKHE  (DAaKTOpbI, DKOCHCTEMA,  IPOAYLEHTHI,
KOHCYMEHTBI, PEIYLEHTHI, LENU NHUTAHUSA, DKOJOTHYECKas
nupamua, OuoreomeHos, onocdepa;

3) yMeHue uznaratb OMOJIOrMYECKHE TEOPUH (IBOJIIOLMOHHAS
teopuss Y. JlapBuHa, CHUHTETHUYECKas TEOPHUS DSBOJIOLUH),
3aKOHBI U 3aKOHOMEpPHOCTH (3apojsbliieBoro cxojactsa K.M.
bspa, 4epenoBaHMs TJIaBHBIX HAIpaBIE€HUW W MyTed
somonnu A.H. CeseprioBa, yuenus o Ouocdepe B. U.
BepHanckoro), onmpenensars TpaHUIBI WX TPUMEHHUMOCTH K
JKUBBIM CHCTEMaM,;




4) yMeHue BIaJeThb METOJAaMM HAY4YHOTO IIO3HaHMUS B
Ouosioruu: HaOMIOJCHUE | ONHCAHUE IKUBBIX CHCTEM,
IPOLIECCOB M SIBJICHUM; oOpraHu3alus M IpPOBEACHUE
OMOJIOTUYECKOTO HIKCIEPUMEHTA, BBIIBMKCHUE THIIOTE3bI;
BbISIBIICHHE 3aBUCUMOCTH MEXTY HCCIIeAyeMbIMU
BEIMYMHAMHU, OOBACHEHHE TMOJYYCHHBIX  pPE3yJIbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX IOHSTUH, TEOPUH M 3aKOHOB;
yYMEHHUE [eNlaTh BBIBOJBI HAa OCHOBAHUHU IOJIyYEHHBIX
pe3yibTaToB;

5) yMmMeHHE BBIIENATH CYIIECTBEHHBIC TNPU3HAKU CTPOCHUS
OMOJIOTMYECKHUX 0OBEKTOB: BUJIOB, IOMYJIALUHN, IPOJYLIEHTOB,
KOHCYMEHTOB, PEAYLICHTOB, OHMOTEOLIEHO30B M 3KOCHCTEM;
0COOEHHOCTH TPOLIECCOB: HACJIEACTBEHHOW H3MEHYMBOCTH,
€CTECTBEHHOTO orbopa, BU000pa30BaHMS,
IPUCIOCOOTIEHHOCTH OPraHU3MOB, JEMCTBUS KOJIOTMYECKUX
(dakTOpOB Ha OpraHU3MbI, IMEPEHOCA BEUIECTB W IOTOKA
SHEPIUU B HKOCHCTEMAax, AaHTPOINOIEHHBIX H3MEHEHHH B
HKOCHUCTEMAax CBOEW MECTHOCTH, KpPYroBOpPOTa BEIIECTB M
OMOTCOXMMHYSCKUX IIMKIIOB B Onocdepe;

6) yMeHME PUMEHSTh NOJIY4YEHHbIE 3HAHUS U1 OOBSICHEHUS
OMOJIOTUYECKUX TMPOLECCOB W SIBJICHHUW, ISl TPHHATHUS
IPAaKTUYECKUX PEIIEHU B MOBCEAHEBHOM MHU3HH C ILIEJIbIO
oOecrieyeHnss 0E30MAaCHOCTH CBOETO 3/I0POBBSI U 3/I0POBBS
OKpY)KAaIOIIMX JI0JIel, COOJI0AEHUsT HOPM TI'PaMOTHOIO
IIOBEJICHUSI B OKPYXKAlOLEH NPUPOAHOU Cpele; NMOHUMaHUE
HEOO0XO/IMMOCTH MCIIOJIb30BaHUsl JOCTHXKEHUH COBPEMEHHOMN
OMOJIOTHH [T PAIMOHATIBHOTO TPHPOIOTIONB30BaHMS,

7) yMeHHe pellaTh 3J€MEHTapHble OMOJOIMYECKHe 3aJauu,
COCTaBIIATh CXEMBI TIepeHOCa BEIIECTB W DHEPTUU B
HKOCHUCTEMaX (LeNH MUTaHUs);

8) yMeHME BBINOJHATH JIAOOpPATOpPHbIE U MPAKTHYECKHE
paboThl, coOnronaTh mHpaBwia npu pabore ¢ y4eOHBIM U
1abopaTOPHBIM 000PYIOBAHUEM;

9) yMmMeHMe KPUTHYECKHM OLIEHUBaTb W MHTEPIPETUPOBATH
HHPOPMALIHIO OMOIOTUYECKOTO COAEPIKaHUs, BKIFOUYAIOIYIO
IICEB/IOHAYYHBIE 3HAHUS M3 pa3IM4YHbIX UCTOYHHUKOB (CMMU,
HAYYHO-TIOMYJISIPHBIE MaTepHabl); paccMaTpuBaTh
rno0abHble 3KOJIOTHYECKHE MpPOOJIeMbl COBPEMEHHOCTH,
dbopMHupOBaTH MO OTHONICEHHUIO K HHUM COOCTBEHHYIO
MO3HIIUIO;

10) ymenue co3naBath COOCTBEHHbBIEC NMUCHbMEHHBIE U YCTHHIE
cooOuieHus, 0600mas OHOJIOTMYECKYI0 HH()OPMALUIO U3
HECKOJIbKUX  HCTOYHHKOB,  TPAMOTHO  HCIIOJB30BaTh
NOHATUIHBIN annapaT OMOJIOTHU




4. Ilpunioxenusi kK padodeil nporpamme
YMK yuyeOHOro npeamera JJi neaarora

1.YueOnuk «buomnorus. 10 knacc. bazosiii ypoBensb. [Toa pempaknueit J1.K.bensera
u I'. M. Ipimiiuna -M.: IIpocsenienue, 2019 .

2. VYuebnuk «buomorus. 11 xmacc. baszoBwiii ypoBenb. Ilog penmakiueit
J.K.bensiesa u I'. M. JIpimmunia -M.: IIpocsemienue, 2019 .

JlonoJIHMTe IbHAA JTUTEPATYPA ISl YUYUTE s

1. Beicouikast M.B. O6mmias 6uomnorus 9-11xkmnaccel Pa3noypoBHEBbIE yIIpaXkKHEHUS U
TecToBbIe 3a7anus.-Bonrorpan. Yuurens,2008.-240c.

2. 3axapoB B.b, Myctragun A.I'. OOmas OMOIOTHS: TECThI, BOMPOCHI, 3aJaHUS. —
M.: ITpocewenue, 2006.

3.1BanoBa T.B., Kanunora I'.C., Msarkosa A.H. COopHuk 3agaHuii mo ooOmieit
ouosioruu. — M.: IIpocsenienue, 2002.

4 MennukoB b.M. buosnorus.®@opmsl 1 ypoBHHU *ku3HU.-M.IIpocsemienne,2006

5. Tlanuna I .H.buomorus. [uarHoctuueckue pabOThI.ABTOpCKasi JIMHUS
B.B.Ilaceunnka6-11 xnaccei-CI16.ITapuret,2006.-160 cTp.

6.CyxoBa T.C.KoHTpoJibHbBIE U TTPOBEPOYHBIE PAOOTHI IO OMOIOTHU. 9-11 KI1acchl.-
M.Ipoda,2006.-126c¢.

7.CupornazoB B.U., CyxoBa T.C., KosznoBa T.A. O6mas Ouonorus. 10 kmacc:
nocobue Ay yuurensa. — M.: Aipuc-tipecc, 2006.

8.Copokuna JI.B. Temarnueckue 3adetsl mo Ouosnoruu. 10-11 kmacc. — M.: TI]
«Cdoepay, 2007.

9.UepennukoBa I'.B. Iloypounsie muanbl no yueOHuky A.A. Kamenckuii, E.M.
Kpuckynos, B.B, [laceunnk. buomorus. 10 kiacc

10.1nmknuackas H.A. T'enetuka u cenexkuusa: Teopus. 3aganusi. OTBETBL. —
Caparosg: Jlunei, 2006.

YMK y4eOHOro npeamera Ijsi y4amuxcst

1.bormanosa  T.JI., Conomosa  E.A. buonorus. CopaBoyHUK  JJId
CTapIIEKIACCHUKOB U nocTynaromux B By3bl. — M.: ACT-npecc, 2006.

2.bonroa U.B. CoopHuk 3ana4 1o oO1ieit 6nosoruu ajist noctynaronmx B BY3b1.
— M.: Onuxkc 21 Bek, 2005.

3.3axapoB B.b, Mycradun A.I'. Ob6mas Ouoigorus: TeCThl, BOIPOCHI, 3aJaHUs. —
M.: IIpocBemenue, 2003.

4 3asn P.I'., PaukoBckas 1.B., Cram6poBckass B.M. IlocoOue mno Ouosoruu s
abutypueHToB. — MH.: Beimniimas mkona, 1996.

5.1BanoBa T.B., Kamunora I'.C., MsarkoBa A.H. COopHuk 3agaHuii mo ooOmiei
ouosioruu. — M.: Ilpocsenienue, 2002.

6.MennukoB b.M. buonorus: ¢opmbel u ypoBHu xu3Hu. — M.: Ilpocsemienue,
2006.

7.1IumenoB W.H. Jlekuu o o6meit Ouonorun. — Caparos: Jluneit, 2003.
8.ITonomapepa M.H., Kopaumosa O.A., Jlomununa T.E., MxeBckuii 11.B. O0mas
ouosorus. 11 kmacc. — M.: Benrana-I'pad, 2004.



9.IlyroBkun A.Il., IlyroBkuna H.A., Muxees B.C. Ilpaktukym mo ooOuei
ouosioruu. 10-11 knacc. — M.: IIpoceemnienue, 2002.

10.Peitmepc. TlonynsipHelii Ouosornueckuii cioBapb. — M.: A.A. buonorusa. —
Kunes: Beicmaiinias mixoma, 2003.

11.Iumkunackas H.A. T'enetuka u cenekiusa: Teopus. 3aganusi. OTBETBL. —
Caparos: Jlunei, 2005.

TemaTH4yeckoe INIAHUPOBAaHUE C YKa3daHueM KoJjnu4dyecrsa 4YacoB,
OTBOAMMBbBIX HA OCBOCHHC Kﬂ)KI[Oﬁ TEMBbI

10 kaace
Ne Tema Yacos | OcHOBHBIC BHABI YUeOHOIl | DJIeKTPOHHbIE
AesiTeIbHOCTH yyammxcs | (uudposbie)
o0pa3oBaTejibHbIE
pecypchl

Tema 1. buonorus kak Hayka (2 )

1.1 buonorus kak Hayka 1 PackpeiBaTh  conepxaHue | DJIEKTPOHHO-
TEPMHUHOB ¥  TIOHATHI: | OMOIMOTEUHAs
Hay4yHOE MHUPOBO33PEHUE, | CUCTEMA

Hay4Has KapTMHa MHpa, | https://znanium.com/
Hay4dHBI METOJ, Trumnotresa, | «Poccuiickas

TCOpH, MCTOJbI | DJICKTPOHHAA
UCCIIEJOBAaHHS. IIKOJIay.
XapaxkTepu3oBaTh https://resh.edu.ru/

OMOJIOTHIO KaK HayKy, e€
MECTO U POJIb CPEIU APYTUX
€CTECTBEHHBIX HayK.
[IepeunciAars pas3zaensl
OHMOJIOTUH B COOTBETCTBHUH C
o0BeKTaMu U3Y4EHHUS.
HaspiBats BaKHEUILINE
oTpaciu  OMOJOTHYECKHUX
3HAaHUN W 3a/1a4d, CTOAILIUE
niepes Ouomnorueit XXI B.

1.2 Mertoibl TO3HAHUSA 1 PackpeiBath  copepxkaHue | DNEKTPOHHO-
YKUBOW TIPUPOJIBI TEPMUHOB W  TIOHATHH: | OMOIHOTEeYHAs
Hay4YHbId METOJ, METOJBI | CHCTEMa
HCCIIeJOBaHMS. https://znanium.com/
XapakTepus3oBaTh «Poccuiickas
OCHOBHBIE METO/IbI | DJIEKTPOHHAS

MO3HAHUS )KUBOU MPHUPOJBI: | MIKOJA.
Ha0II0IeHNE, SKCIIEPUMEHT, | https://resh.edu.ru/
OIHCaHue, U3MepeHue,
KJ1accupuKanus,
MOJICTTUPOBAHUE,
CTaTUCTUYECKass o0paboTka
JTAHHBIX

Tema 2. JKuBble CHCTEMBI U UX OpraHu3alus

2.1 buonornueckue \ 1 \ PackpeiBath  conepxaHue ] DNEeKTPOHHO-




CUCTEMBI, TPOIIECCHI U UX TEPMUHOB W  TIOHATHH: | OMOIHOTEeUHAs
U3y4yeHue cucTteMa,  OHWOJIOTHYEcKas | cucTeMa

CHCTEMA, 3JIEMEHTHI | https://znanium.com/
CUCTEMBI, cTpyKTypa | «Poccuiickas
OMOCHUCTEMBI, CBOMCTBA | DJICKTPOHHAs
J)KUBBIX  CHCTEM, OOMEH | IIKOJIay.

BEIIECTB, Pa3MHOXXEHUE, https://resh.edu.ru/
pocrT, pa3BuTHE,
HACJIEICTBEHHOCTb,
HU3MEHUYHUBOCTD,
pa3IpakKuMoCTh,
SHEPTrO3aBUCUMOCTb,
YPOBHH OpraHu3aIu
KHU3HH (OHOCHCTEM).
XapakTepru3oBaTh
MPUHIUIIBI  OpPraHu3aIuu
OMOCHCTEM:  OTKPBITOCTD,
BBICOKAs YIOPSIOYEHHOCTb,

CaMOperyJIsIIus,
UEePapXUYHOCTb.
[Tepeuncnars
YHUBEpCaJbHbIE  CBOICTBa
KHUBOTO: €IMHCTBO
XUMHUYECKOTO COCTaBa,
pa3apakuMocCThb,
JIBM)KEHUE, TOMEOCTa3, pOCT
u pasBuTHE,
HaCJIeICTBEHHOCTb,
W3MEHYHUBOCTh,  DBOJFOIHS
(mpucnocobnenue K
W3MEHSIOIIAMCS
YCIIOBUSIM).

[IpuBoauTH IIPUMEPBHI

O6uocHcTeM pa3HOrO YPOBHS
opranu3alvii U CpaBHHUBATb

MIPOSIBJICHUS CBOICTB
JKHUBOI'O Ha paBHI)IX
YPOBHSIX.
XapakTepru3oBaTh
OCHOBHBIE TIPOIIECCHI,
MIPOTEKAOIINE B
Oouocucremax: o0OMeH
BEIIECTB U IIPEBpaLICHUE
SHEPIHUH,
CaMOBOCITPOM3BEJICHNE,
CaMOpETyJISIUs, pa3BUTHE.
CoOumronaThb npaBuia

OepeXKHOTO OTHOIIEHUS K
YKUBOU MIPUPOJIE

Tema 3. XvMHUECKUI COCTAB M CTPOEHUE KIIETKU

XUMHYECKUI cocrtas | 1 PackpeiBaTh  conepkaHue | DJIEKTPOHHO-
KJIETKH. Bona 5! TEPMMHOB W  TOHATHIL: | buOanoTeHas




MHHEPAJIbHBIC COJIN

DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI,
MHUKPODJIEMEHTHI;
MUHEpAJbHBIC  BEIIECTBA,
MoJIeKyIa BOJIbI Kak
JTUTIOND, BOJIOPOJTHBIC
CBS3M; THAPOPUIBHBIE H
rupooOHBIE  BEIIECTBA.
Jloka3bIBaTh €IMHCTBO
JJIEMEHTHOTO COCTaBa Kak
OJIHO U3 CBOICTB HBOTO.
Pacnpenensate xumuueckue
9JIEMEHTHl 10 TpyIIaM B
3aBHUCHMOCTH oT
KOJIMYECTBEHHOTO
MIPEJICTaBUTEIHCTBA B
OpraHHU3ME;
XapaKTepU30BaTh poIb
OTJICTBHBIX 3JICMEHTOB.
BoisBIsTE  CBS3p  MEXKIY
COCTaBOM, CTPOCHHEM
MOJIEKYJIBl ~ XHMHYECKOTO
COCITUHEHUS u ero
(GYHKIIUSMU B KJIETKE

cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOa.
https://resh.edu.ru/

3.2

beaku. CoctaB u
CTpOeHHE OEKOB

PackpbiBaTh  coneprkaHue
TEPMUHOB U IOHATHMH:
OenKu, HOJIMMEPBI,
MOHOMEpPBI, aMUHOKHCIIOTHI,
NenTHIHAS CBSI3b,
MOJIUMIENTU/L, ACHATYpaLUs.
XapakTepu3oBaTb  O€JIKH
KaK KJacC OPTraHUYECKUX
COCJIMHEHM;
KJIacCU(UIUPOBATh UX IO
CTPOEHUIO (TIIOOYNsApHBIE U
¢bubpmIspHBIE OenKn),
MIEPEYUCIISTh "
XapakTepu3oBaTh (QyHKIMH
OeJIKOB

DNEeKTPOHHO-
oubmroreuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
HIKOJIa.
https://resh.edu.ru/

33

depMeHTB —
OHOJIOTUYECKUE
KaTaJn3aTopbl

PackpeiBate  conmepxkanue
TEPMHUHOB ¥  TOHSTHIL:
(hepMeHTHI, AKTUBHBIN
LIEHTD, cyOcTparHas
crenupuIHOCTb,
KO(epMEHTHI, Oenku-
aKTUBATOpbl U OeNKu-
WHTHOUTOPHI.

Yka3bIBaTh OTJIMYHS
(bepMeHTOB oT
HEOpPraHUYECKUX
KaTaJn3aToOpOB.

OOBACHATH poib

DNEeKTPOHHO-
oubInoTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




(dhepMeHTOB B

(YHKIIMOHHPOBAHUHT
’KHBBIX CHCTEM, B
MPOMBIIIICHHOCTH, B

MeIUILIMHE, B TOBCEAHEBHOM
SKU3HU YEI0BEKA

34

VrineBoanl. JIunuael

PackpeiBaTh  cojepxaHue
TEPMUHOB U IIOHATHUM:
yIJ€BOJIbI, MOHOCAXapupbl,
Jicaxapuibl,
MoJIucaxapujpl, TJIOKO3a,
puboza,  ne3okcupudosa,
caxaposa, JIAKTO3a,
MaJIbTO3a, LEJUTI0JI03a
(kneTvarka), Kpaxmaii,
TJINKOTEH; JTTABI,
TPUTIULIEPUIBI (>xupbl,
Mmacia), dbochomumnubl,
CTEPOUIBI.
XapakTepu3oBaTh
yIJA€BOMbI, JIMMHUIBI  Kak
KJ1acc OpPraHUYeCKHUX
COCTMHEHU.
Knaccugpunuposars
yIA€BOAbI W JIMMOHABI IO
CTPOCHHUIO;  TIEPEUUCIIATH
GYyHKIIMU ~ YITIEBOJOB |
JHIUOB.

Cxemaruyecku H300paxarb
CTpOeHHuE MOJIEKYJT
YTJIEBOJIOB, JIUIHJIOB

DJIEKTPOHHO-
oubmroreuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOa.
https://resh.edu.ru/

3.5

HyKJ'ICI/IHOBI)IG KHCJIOTHI.

ATO

PackpeiBate  conmepxkanue
TEPMUHOB M TIOHSATHIA:
N€30KCUPUOOHYKIIEUHOBAs
KHCJIOTa (JAHK),
pUOOHYKJIEHMHOBAsT KHUCIIOTA
(PHK), HYKJICOTH]I,
MOJMHYKJICOTHIHAS  IIETIb
(MOAMHYKIICOTH]T),
KOMILUIEMEHTAPHOCTb,
¢ynkuun JAHK (xpanenue
u nepenada
HaclleICTBEHHON
nnpopmanun); Bugsl PHK
(uaopmarmonHas,
TpaHCTIIOPTHaS,
pubocomanbHasi);
azieHo3uHTpUdochar
(AT®), makpospruueckas
CBA3b. XapaKTEepHU3UPOBATh
HYKJIEMHOBBIE KUCIIOTHI KaK
XUMHAYECKHE COCAMHEHUS W

DNeKTPOHHO-
oubanoTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




HOCUTENIN HaCJIEeICTBCHHOU

uHpopmanuu.  OTmeyartb
0COOEHHOCTH CTpOCHUS
MOJIEKYJT HYKJIENHOBBIX
kucior (JAHK, PHK) wu
ATO. Cxemaruuecku
n300paxarhb CTpOCHHE
HYKJIEOTH/IOB, MOJIEKYI
HYKJIEMHOBBIX KHCJIOT,
ATO
3.6 Uctopuss u  meTonbl PackpeiBath  conepxkaHue | DINEKTPOHHO-
U3Y4YEHUS KJIETKU. TEPMUHOB M  TIOHATHI: | OMOIMOTEUHAs
Krnerounas teopust KJIETKA, LUTOJIOTHS; | CUCTEMA
packpeiBaTh  cojepxkaHue | https://znanium.com/
MOJIOKEHUHN KietouHo | «Poccuiickas
Teopuu. Ilepeuucnsarb U | 3M€KTpOHHAA
XapaKTepU30BaTh OCHOBHBIE | IIKOJIA.
MeTOJIbl H3yuyeHHus: KieTku | https://resh.edu.ru/
(IpUTOTOBIEHHE  CPE3OB,
OKpalllMBaHue,
MHUKPOCKOIIUPOBAHHE,
LEHTpU(PYrupoBaHUE,
KYIbTBUPOBAaHUE KIETOK U
TKaHEN)
3.7 Krnerka kak 1nenoctHas PackpeiBaTh  conepxkaHue | DJIEKTPOHHO-
KHUBas cCUCTEMa TEPMHUHOB ¥  TIOHATH: | OMOIMOTEUHAs
KIETKU (dyKapHOTHYecKasi, | CUCTeMa
[IPOKapuOTHYECKas), https://znanium.com/
mazMaTudeckass memOpana | «Poccuiickas
(nma3manemma), ANIEKTPOHHAs
TJIMKOKAIIMKC,  TPAHCHOPT | MIKOJa.
BEIIECTB (maccuBHbI, | https://resh.edu.ru/
AKTUBHBIN), JHJIOLUTO3
(paroumTo3, MHUHOLKTO3),
9K30LIUTO3, KJIETOYHAas
CTEHKa, HYKJIEOU.
CpaBHMBaTh MeXay coOoi
JyKapuOTHYECKHE "
IIPOKAPUOTHUYECKNE KIIETKH;
OoTMEYaTb  CXOJICTBO U
paznuuus B CTPOCHUU
KJIETOK OaxTepuid,
KUBOTHBIX, pACTCHHHA W
rpuboB
3.8 Crpoenue PackpeiBaTh  conepaHue | DIEKTPOHHO-
AYKAPUOTUYECKON TEPMUHOB W  TIOHATHH: | OMOIHOTEeYHAs
KIJIETKH LUTOIIa3Ma,  OpPraHOUAbI, | CUCTEMA
SHJOIUIa3MaTHUecKass ceThb | https://znanium.com/
(BIIC), ammapat T'ombmxwu, | «Poccuiickas
JIU30COMBI, BaKyollb, | AJIEKTPOHHAs
MUTOXOHJPUH,  TUIACTUABI | IIKOJA.

(XJTOpOTIIACTHI,

https://resh.edu.ru/




XPOMOILIACTHI,
JEHKOTIIACThI), PUOOCOMBI,
MHUKPOTPYOOUKH,
KJIETOYHBIN LEHTP
(meHTpocoma), PECHUYKH,
KTYTUKH, BKJTIOYCHUS,
SAIpo, sAlepHas o000JOoYKa,
KapuoIula3Ma, XpOMAaTHH,
SIIPBILIKO, XPOMOCOMBI.
OnwuceiBath CTPOEHHUE
JYKapUOTHYECKON  KJIETKHU
Mo w300pakeHUsM W Ha
MHUKpOTpernaparax;
KJ1accu(UIUpoBaTh
OpraHoujibl B 3aBUCUMOCTH
OT  OcOoOeHHOCTEW  HX
CTpOCHHS
(omHOMEMOpaHHBIE,
JIByMeMOpaHHEbIE,
HeMeMOpaHHBIE),
OIMCHIBATh byHKIIT
KOKJIOr0  OpraHoujia B
KJIeTke. XapaKTepu30BaTh
KJIETOYHOE SAPO KaK MECTO

XpaHeHUs, nepeaaqn
(yaBoeHHE XpOMOCOM) H
peanmu3aiu
(TpaHCKpHIIIHS)
HAaCJIEACTBEHHON
nHhopManuu KIIETKHU.

HepeLII/ICJ'IHTI) 1 OIIMChIBATh
KOMIIOHCHTBHI sApa H HX

GyHKIUH. CxemMaTHuHO
n300paxkaTh CTPOEHHUE
pacTUTENBHON U KUBOTHOM
KJIETKH. OOBsCHATD

OUJIOTHYECKOE 3HAYECHUE
TpaHCIIOpPTa  BEIIECTB B
KJIETKE.

Tema 4

. KuzHenesTenbHOCTh KIEeTKH (6 1)

4.1

OOMeH BeIIeCTB.
IInactuueckuii oOMeH.
DOoTOCHHTES.
XeMOoCHHTE3

1

PackpeiBath  copepxkaHue
TEPMUHOB W  IOHATHM:
9JIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTHI,
MHUKPODJIEMEHTBHI;
MHHEpaJIbHbIE  BELIECTBA,
MOJIEKYJIa BOJIbI KaK
JTUIIONb, BOJIOPOJHBIE
CBSI3U; THAPOQWIbHBIE U
ruapo@oOHbIe  BellecTBa.
Jloka3pIBaTh €AUHCTBO
JJIEMEHTHOTO COCTaBa Kak

ONEKTPOHHO-
oudnmoreunas
cHhcTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
KO,
https://resh.edu.ru/




OJIHO W3 CBOMCTB >XHBOTO.
Pacnpenensate xumuueckue
3JIEMEHTHI 10 TpymHiaMm B

3aBUCHUMOCTH oT
KOJINYCCTBCHHOI'O
npeaACTaBUTCIILCTBA B
OpraHnu3MeE;
XapaKTCPU30BaTh POJib
OTACIBbHBIX DJICMCHTOB.
BeIsIBIATE  CBS3B MCXKAY
COCTaBOM, CTPOCHUEM
MOJICKYJIbL XHUMHUYCCKOI'O
COCOIUHECHUA nu €ro

(GYHKIHSAMU B KJIETKE

4.2

DHepreTUYecKuii 0OMeH

PackpeiBaTh  copepxaHue
TEPMUHOB U IOHATHUM:
SHEPreTUYECKHMA o0OMeH,
TJIMKOJIU3, MOJIOYHOKHUCIIOE
OposkeHue, CIIUPTOBOE
OpoxeHue, OMOJOTHYECKOE
OKHCJICHUE, KJIETOYHOE
IbIXaHUE,  JUCCUMIISIHS,
(bepment. XapakTepu3oBarhb
oOMeH BEILIECTB u
MIpeBpalieHIe SHEPTUu
(MeTabonu3M) Kak OJHO UX
CBOMCTB JKUBOTO.
[lepeuncnsate ocoOeHHOCTH
MJIACTUYECKOTO u
SHEPTreTUYECKOro oOMeHa B
KIIETKE; yCTaHaBIUBATh
B3aMMOCBSI3b MKy HUMHU.
Paznuyate TunBl OOMeHa

BEIIIECTB B KJIETKE:
aBTOTPOGHBII u
reTepoTpOQHBbIi.
OrnuceiBaTh ATarlbl
JHEPreTHYecKoro  obOMeHa
(OIrOTOBUTEINBHBIH,
OECKUCIOPOIHBIH,
KHCIIOPOJIHBII) "

CpaBHUBaTb UX  MEXIY
coboil.  XapakTepu3oBaTb

peakiumn TJIMKOJIN3A,
OpoXeHus, KJIETOYHOT'O
JBIXaHUS; BBISIBIISITh

MIPUYNHHO-CJICICTBEHHBIC
CBSI3U MEXIY TIHKOIU3OM,
KJICTOYHBIM JIBIXaHHEM H
CUHTE30M MoJieKyn ATO.
CpaBHuBaTh

3¢ (HEeKTUBHOCTH

DJIEKTPOHHO-
onbmroTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AJIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




OECKUCTOPOTHOTO u
KHCIIOPOJIHOTO TaIloB

4.3 buocuntes Genka PackpeiBath  conepxaHue | DIEKTPOHHO-
TEPMUHOB U TOHATHH: TeH, | OMbIMoTeUHas
TeHETUYECKUI KOJ, | cucremMa
MaTpUYHBIN cuHTe3, | https://znanium.com/
TPaAHCKPUIILIHS, «Poccuiickas
TpaHCIALUS, KOJIOH, | RJIEKTPOHHAsI
aHTHUKOJIOH, pudocoma, | LIKOJIa».
LIEHTpaJIbHAs norma | https://resh.edu.ru/
MOJICKYJISIPHOM ~ Ouosioruu.
Onpenensrsb CBOICTBa
TEHETUYECKOTr0 Koza
(TpUIIETHOCTb,
OJTHO3HAYHOCTb,
BBIPOXK/IEHHOCTb,
YHUBEPCAIBHOCTD,
HEINEPEKPHIBAEMOCTb,
HENPEPbIBHOCTH).
OrnuceiBaTh 3Tarlbl
peanu3aiuu
HAaCJIEACTBEHHOMN
uHbopMallUd B KIIETKE.
CpaBHuBath peakuuu
MaTPUYHOTO CHHTE3a
monekyn PHK u Genka B
KJICTKE

4.4 Hexnerounsie ¢popmbl PackpeiBaTh  conepxaHue | DJIEKTPOHHO-

XKHU3HU — BUPYCHI TEPMUHOB M  TIOHATHI: | OMOIMOTEUHas

BUPYC, BHUPYCOJIOTHS, | cCUCTEMA
Karcum, 6aktepuodar, | https://znanium.com/
BUpyc  uUMMyHojaeduuuta | «Poccuiickas
YeJnoBeKa (BHY), | snexkTpoHHas
OHKOT€HHBIE BUPYCHI. LIKOJIa».

XapakTepu3oBaTb BHUPYCHI
KaK HEKJIETOYHYI (GopMy
JKU3HU, 0COOEHHOCTH
CTPOCHUS M IKU3HEHHBIN
UK BUpycoB. OnuckIBaTh
KU3HEHHBIH IIMKJI BUpyca
UMMYHOJepHUINTA

9eloBeKa; pa3inyarth Ha
pucynkax BTM  (Bupyc

TabavyHOM MO3auKH),
6akrepuodar, BHY.
O60CHOBBIBATH "
co0Jro1aTh MEpBI
popUIaKTUKH
pacrpocTpaHeHHs
BUPYCHBIX 3a0o0sieBaHu
(pectiupatopHsle,

KCITYJOYHO-KUIIICYHBIC,

https://resh.edu.ru/




KJIEIIEBOM sHIIEe(DaTHUT,
BUY-undexrms)

Tema 5. PasMHOXEeHHE 1 MHAUBUAYAIHHOE PA3BUTHE OPTaHU3MOB (5 1)

5.1

Ku3ueHHBIN
KJIETKU.
KJIETKU. MUTo3

LUK
Jlenenue

1

PackpsiBathb

TEPMHHOB U
KJIETOYHBIN

uHTepdasza,  perIMKanus,
XpoMocoMa, KapUOTHIIL,
TrarIoOuaHbBINA, JUTLIONIHBIN
XPOMOCOMHBIN Habop,
XpOMaTH/Ibl; MUTO3;

ero craguu:  mpodasa,
Metada3a, aHadasa,
Tenogasa. OnuceiBath
KU3HEHHBIM MK KJIETKH;
MIePEUUCIISITh "
XapaKTepu30BaTh MEPUOJIbI
KJIETOYHOTO UKJIa,
CpPaBHMBAThb HUX  MEXIY
co0oii. OnwuceIBaTh
CTpOCHHE XpOMOCOM,
KapUOTHIIOB  OPraHU3MOB,
CpPaBHHMBAaThb XPOMOCOMHBIE
HaOOpHI KIICTOK.
CpaBHuBarh CTaluu
muTo3a. Paznuuate  Ha
MHUKpOTpernaparax u
PUCYHKAaX CTaIud MHTO3A.
PackpsiBath

OMOJIOTUYECKHIT
MHUTO3a

coJiepKaHue
HOHATHUH:
LUK,

CMBICI

DNEeKTPOHHO-
OoubanoTeyHas
cHhcTeMa
https://znanium.com/
«Poccuiickas
AIICKTPOHHAS
IIKOJIa.
https://resh.edu.ru/

5.2

@OpMBI  pa3MHOKEHHUS
OpraHUu3MOB

PackpeiBate  conmepxkanue
TEPMHUHOB ¥  TOHSTHI:
pa3MHOXCHHE, KJIOH,
MIOJIOBBIE KJIETKH (TaMeThl),
SIMIIEKIIETKA, CIIEPMaTO30M,
3UroTa, JeJeHHe HaJBoe,
MMOYKOBAaHUE, CIOPYJISIHS,
¢bparmeHTanus,
BEreTaTUBHOE
pa3MHOXXEHHE, CEMEHHOe
pa3MHOXXECHHE, OIBUICHNUE,
JIBOMHOE OIUIOJIOTBOPEHHE,
TOJIOBBIC KeEJIe3bl,
CEMECHHHKH, SIMYHUKU,
OILIOIOTBOPEHUE
(HapykHOE, BHYTpPEHHEE).
XapakTepru3oBaTh
OCOOCHHOCTH ¥ 3HAa4YCHHE
0ecrosioro W TOJIOBOTO
CrocOO0B  pa3MHOKEHHSI.
Brinensite BUABI O€COI0T0

DNeKTPOHHO-
oubanoTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
ANEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




Pa3MHOXXCHHS,  BBISBIATH
B3aMMOCBSI3U MEXITY
dbopmamu  u  crmocobamu
Pa3MHOKECHHUS 51 ux
OHOJIOrHYECKUM

3HAYCHUEM. Brnanets

npuéMaMy  BEreTaTHBHOTO
Pa3MHOKEHHUS KYJIbTYPHBIX
pacteHuii (Ha  TpUMepe
KOMHATHBIX ).

XapakTepr3oBaTh IOJIOBBIC
KJICTKH: SIATICKJICTKH,
CIIEpPMaTO30M/Ibl; BBISBIIATH
0COOEHHOCTH UX CTPOCHHS

5.3 Meiio3 PackpeiBath  conepxkaHue | DIEKTPOHHO-
TEPMHUHOB ¥  TIOHATHI: | OMOIMOTEUHAs
Meiio3, KOHBIOTAIlMs | CUCTEMA
XpOMOCOM, nepekpécrt | https://znanium.com/
(kpoccuHroBep) xpomocom, | «Poccuiickas
ramMeTbl. XapakTepU30BaTh | JIEKTPOHHAS
Meiio3 Kak CHOCO0 | IIKOIa».
KJIETOYHOT'O nenenwnst; | https://resh.edu.ru/
ONHUCBIBaTH  MEHO3 IO
CTa/lusAM; CpaBHMBATh
CTaguu Meilo3a M MHUTO3a.
Paznuuare Ha pucyHkax
cTaIuu Meo3a;
pacKpbIBaTh
OuosIornyeckoe  3Ha4YeHHE
Meno3a
54 OO6pa3oBaHue 1 pa3BUTHE PackpeiBaTh  conepxkaHue | DJIEKTPOHHO-
MTOJIOBBIX KJIETOK. TEPMMHOB M  TOHATHIL: | OuMOIMOTEUHAS
OnnogoTBOpeHne raMeTOreHe3, cUCTeEMa
criepMaroreHe3,  ooreses, | https://znanium.com/
crepmaro3ous, akpocoma, | «Poccuiickas
SIMIIEKIIETKA, MOJIIPHBIE | AJIEKTPOHHAS
Tenbla. XapaKTepU30BaTh | IIKOJA».
0COOEHHOCTH Tramerorenesa | https://resh.edu.ru/
y KMBOTHBIX U €r0 CTaJuH,
IOJIOBBIE KJIETKH JKUBOTHBIX
U ONMCHIBATH IPOLECC HX
pa3BUTHAL. CpaBHHBaTh
CIIEPMAaTOr€HE3 U OOTEHE3.
OnuceiBaTh
OILIOIOTBOPEHHUE,
OHoJOrMuyeckoe 3Ha4YeHHe
OILJIOIOTBOPEHUS
5.5 NHnuBunyansHOe PackpeiBath  conmepxkaHue | DNEKTPOHHO-
pa3BUTHE OPraHU3MOB TEPMUHOB M  TIOHATHI: | OMOIMOTEUHAs
OHTOT€HEe3, 3MOpHOreHes, | cucrema
3UrOTa, npoOnenue, | https://znanium.com/
0J1aCTOMEPBI, Mopyaa, | «Poccuiickas




Onacryna, OJacTorens,

racrpyia, HelpyJa,
OpraHOIcHE3;

3apOJIBIILIEBEIC JIUCTKHU:
JKTOZEpMa, Me307epMa,
JHTOJEPMA;
0CcTAMOPHOHANIBHOE
pa3BuTHeE: psiMoe u

HempsiMoe  (JIMYMHOYHOE);
Metamopo3,  Meracropa,
MUKPOCIIOpa,  TBUIBLIEBOE

3€pHO, CIIepMUH,
3apOBIIIEBHIN MEIIIOK,
JIBOMHOE OIJIOJIOTBOPEHHUE.
Onpenenarpb 9Tankbl

SMOpPUOHAIBHOTO PAa3BUTHS
XOpAOBBIX Ha CcXeMax W
mpernapaTax W OIKCHIBATH
MIPOLIECCHI, TPOUCXOISAIITNE
Ha KaKIOM JTarne.
CpaBHHBaThH MEPUOJIbI
OHTOT€HE3a; TMpsAMOE H
HenpsiMoe  (JIMUUHOYHOE)

MOCTAMOPHOHAIILHOE

pas3BuTHE, 3apOJIBIIITHN
YeoBeKa u IPYyTUX
XOPJIOBBIX. OOBSCHATH

Ouonoruyeckoe 3HAYCHHE
pa3BuTusa ¢ MeTamop(o30Mm;
OTpULIATENIbHOE  BIIMSHUE
aJIKOI'0JI4, HUKOTHHA u

IPYTHUX TepaTOreHHBIX
(akTOpOB Ha  pa3BUTHE
3apojiblia YeNoBeKa.
OrnuceiBaTh npouece

JBOMHOTO OILIOAOTBOPEHUS
Y IIBETKOBBIX PACTCHHUM

AIIEKTPOHHAS
LIKOJIa.
https://resh.edu.ru/

Tema 6. HacnencTBEeHHOCTh ¥ H3MEHUMBOCTh OPTaHU3MOB (8 )

6.1

I'enetmka — Hayka O
HaCJICACTBECHHOCTH u
U3MCHYHNBOCTH

1

PackpeiBath  conmepxanue
TEPMUHOB U TIOHATUMN: TEH,
TeHOM, T€HOTHN, (EeHOTHII,

XPOMOCOMBI, aJJIeNTbHBIC
TEHBI (amnenn),
TOMO3HI0Ta, TEeTEPO3UTOTa,
JTIOMUHAHTHBIH pHU3HAK
(ren), PEIeCCUBHBIN
npu3Hak  (Te€H), YucTas
JINHUS, TUOPH/I.
IIepeuncnAars u

XapaKTEepU30BaTh  METOJbI
TE€HETUKHU:
THOPUTOTIOTHYECKUH,

ONEKTPOHHO-
ouonmoreuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
KO,
https://resh.edu.ru/




IIUTOT€HECTHUCCKHUH,

MOJIEKYJISIPHO-
TCHETHYCCKHI,
JIOMUHAHTHBIE "
pereccuBHbIC MIPU3HAKU
pacTeHMd W  KUBOTHBIX.
[Tonb3oBarbcs
TEHETUYECKON
TEPMHUHOJIOTUEH u
CUMBOJIMKOM [UISl  3aIllUCH
TeHOTUITUYECKUX CXeM
CKpEIIMBaHUS
6.2 3aKOHOMEPHOCTH PackpeiBath  conepxkaHue | DIEKTPOHHO-
HaCJIeIOBaHUs TEPMUHOB M  TIOHATHI: | OMOIMOTEUHAs
MIPU3HAKOB. MOHOTHOpHUAHOE cucrema
Monorubpuanoe CKpEIlMBaHUE, https://znanium.com/
CKpeIllMBaHUe ¢dbenorunuueckue rpymmsl, | «Poccuiickas
TUOPUI0TOTHYECKUN AJIEKTPOHHAS
METOJl, 4YHCTble JIMHUH, | IIKOJa».
JOMUHUPOBaHUE redoB | https://resh.edu.ru/
(momHoOE, HEIOJIHOE),
pacllerieHle B OTOMCTBE.
OnuceiBath METOJIUKY
nposeaeHuss I'. Mennenem
OMBITOB MO  HW3YYEHHUIO
HacJeA0BaHUsA OJHOW Iapbl
MIPU3HAKOB y  ropoxa
II0CEBHOTO. PackpsiBath
coJiepyKaHue 3aKOHOB
eauHooOpa3uss  rudpuIoB
MEpBOrO  MOKOJEHUs U
3aKOHA pacilernieHus.
OOBSCHATD TUNIOTE3Y
YUCTOTHI ramer.
3anuceiBaTh CXEMBI
MOHOTHOPUIAHOTO
CKpelIUBaHUs, OOBSICHITH
ero LUTOJOTUYECKUE
OCHOBBI " pemaTh
T€HEeTUYECKUE 3a/ladyd  Ha
MOHOTHOPHUHOE
CKpELIMBaHNE
6.3 JurubpunHoe PackpeiBath  copepxkaHue | DNEKTPOHHO-
CKpelIuBaHue. 3akoH TEPMUHOB W  TIOHATHH: | OMOIHOTEeYHAs
HE3aBUCUMOTO TUTUOPUITHOE cucrema
HaCJIEIOBAHUA CKpelIuBaHue, https://znanium.com/
MIPU3HAKOB aHaIM3UpYIOLIee «Poccuiickas
ckpermuBanue. OMHUCBHIBAThH | AIEKTPOHHAS
onbiTel I'. MeHaens 1o | mKomay.

U3YYEHUIO  HacJelO0BaHMs
JBYX Tap TPU3HAKOB Yy
ropoxa IIOCEBHOTO.

https://resh.edu.ru/




PackpeiBath  conepxaHue
3aKOHA HE3aBUCUMOTI'O
HaCJIE0OBaHUsl IIPU3HAKOB.
[IpumensaTh
MaTEMaTHUYECKUH PacuéT ¢
IIOMOILIBIO MeToAa
IIEPEMHOKCHUS
BEPOSTHOCTEM M 3alUCh C
IIOMOLIBIO

(heHOTUITUYECKUX
paguKalioB  pacIIeTICHUS
MPU3HAKOB Y TIOTOMKOB IIO
(heHoTUIy W  TCHOTHITY.
3anuceBaTh CXEMEI
JTUTHOPUTHOTO
CKpCIIUBAHUS, OOBICHSITH
€ro LIUTOJIOTHYECKHUE
OCHOBBI u pemiarhb

reHEeTHYECKHE 3aJadyd Ha
JTUTHOPUTHOE CKPEIIMBAHNC

6.4 CuemieHHOE PackpeiBath  copepxaHue | DIEKTPOHHO-
HacJIeJOBaHHE TEPMHUHOB ¥  TIOHATHI: | OMOIHOTEUHAs
IIPU3HAKOB CIIETIJICHHOE Hacjel0BaHUe | cucTeMa

MIPU3HAKOB, pekomMOu Hauus | https://znanium.com/
IeHOB, reHeThYeckue KapThl | «Poccuiickas
XpOMOCOM, MOpraHuja. | AJIEKTPOHHAs
HaspiBath OCHOBHBIE | ILIKOJIA».
MOJIOXKEHUST XpoMocoMHOM | https://resh.edu.ru/
TEOPUM HACIEICTBEHHOCTH

T. Moprana; packpbIBaTh

cogepkanue paborel T.

Moprana 1o CHEIIEHHOMY
HaClle/IOBAaHUIO TE€HOB H

MIPUYUHBI HapyIICHHS

CIIETIJICHUs. MEXJy T€HaMH.

3anuchIBaTh CXEMBI
CKpEUIMBAHUS npu

CLIETUIEH- HOM
HaCJICIOBaHUH, OOBICHITH

NPUYUHBI  PEKOMOMHAIMH

T€HOB, OIpPENeIsITh YHCIIO

IPYyNIl  CHEMJICHUs] TEHOB;

pemarhb TCHETUYECKHE

3aJaud  Ha  CIICTJICHHOE
HacJleJOBaHHe

6.5 I'eneruka noJa. PackpeiBaTh  conepaHue | DJIEKTPOHHO-
HacnenoBanue TEPMUHOB M  TIOHATHI: | OMOIMOTEUHAs
MIPU3HAKOB, CIIETUICHHBIX XPOMOCOMHBIH Habop, | cucrema
C I10JIOM ayTOCOMBI, nosioBele | https://znanium.com/

XPOMOCOMBI, «Poccniickas
rOMOTaMeTHBIN HOJI, | AMEKTPOHHAs
reTeporaMeTHBIN T0J1, | HIKOJIa.




CIIEIUIEGHHOE C  TIOJIOM
HACJICIOBaHUE MPHU3HAKOB.
OOBICHATD

LIUTOIOTUYECKHE  OCHOBEI
XPOMOCOMHOTO0 MEXaHH3Ma
oTpeeNeHUs mosja y

pa3IMYHBIX  OpPraHU3MOB.
CpaBHHBaThH
3aKOHOMEPHOCTHU
Hacje0BaHUsl IPU3HAKOB,
CLIENJICHHBIX H HE
CLHCIUICHHBIX C  IIOJIOM.
PemraTe TeHETHYCCKHE

3aJaud Ha HAaclel0BaHHE
CHEMJIEHHbIX €  IOJOM
IIPU3HAKOB

https://resh.edu.ru/

6.6 M3MEeHYHBOCTb. PackpeiBath  cojmepxkaHue | DIEKTPOHHO-
Henacnencreennas TEPMHUHOB ¥  TIOHATHI: | OMOIMOTEUHAs
W3MEHYHBOCTh W3MEHYHBOCTD, cucrema

HaCJIeICTBEHHAS https://znanium.com/
W3MEHYHBOCTD, «Poccutickas
HEHACJICICTBCHHAS AJIEKTPOHHAS
W3MEHYHBOCTb, IIKOJIAY.
MO (UKAITUOHHAS https://resh.edu.ru/
W3MEHYHBOCTD,

BApUALIMOHHBIN pan,
BapUalMOHHAS KpHUBas,

MPU3HAK, HOpMa pEaKIuH,
KOJINYECTBESHHBIC u
KaueCTBEHHBbIC  IPU3HAKHU.
Knaccudunuposars  BUIBI
H3MEHYHNBOCTH M BBISBIIATH

HuX OHOJIOTHYECKHUE
ocobenHoctH. [lepeuncnsirs

CBOMCTBa

MOAU(PHUKAITMTOHHOM

H3MEHYHUBOCTH U OOBICHSITH

ee 3HAYCHHE JUIST

OPTraHU3MOB. Paznuuath
KOJINYECTBECHHBIC u
KaueCTBEHHBIC  TPHU3HAKU;

CTPOUTH BapHAIlMOHHBIN

psn, BapHAIMOHHYIO

KpHUBYIO, BBIYHCIIATh

cpenHee 3HAYCHUE

MpU3HaKa

6.7 Hacnencreennas PackpeiBath  copepxkaHue | DNEKTPOHHO-

H3MEHYNBOCTD TEPMUHOB W  TIOHATHH: | OMOIHOTEeYHAas
HaCJIeCTBCHHAS cucTeMa
H3MEHYNBOCTD, https://znanium.com/
KOMOHHATHBHAS «Poccuiickas
H3MEHYNBOCTD, AJIEKTPOHHAS




MyTallUOHHAasA

H3MCHYHBOCTb, MYTaHT,
MyTaIluu: TeHHLIE,
XPOMOCOMHBIE, TE€HOMHBIE;
MOJIMILIOU NS,
AQHEYIUIOWJUsl, MYTarcHsbl.
XapakTepru3oBaTh
HaCJIECTBEHHYIO
H3MEHYHNBOCTE;
(dhopMynupoBaTh 3aKOH
TOMOJIOTUYECKHX PSIOB B
HacCJIeICTBEHHOM
H3MEHYUBOCTH H. .

BaBuiioBa U OOBSCHATH €T0
3Ha4YCHUE ISl OMOJIOTHH H
CCJICKITHH.
Knaccuduiuposarsb
MYTAaIlAH: TCHHBIE,
XPOMOCOMHBIC, TE€HOMHBIE
— ¥ TPUBOJUTH HPUMEPHI
MyTaIuu. OOBSCHATH
MPUYUHBI  BO3HUKHOBEHHSI
MyTalyii, poib (HakTOpoB-
MYTareHoB. CpaBHuBaTh
BHUJBI MYTAllUW; BBISBISITH
MPUYUHBI HACJICJICTBCHHOM
W3MCHUYUBOCTH, HCTOYHHKHU
MYTareHOB B OKpYKarolieu

cpene (KOCBEHHO)
XapakTepHu3oBaTh
BHESJIEPHYIO
HaCJIeICTBEHHOCTb "
U3MCHYNBOCTbD.

[IKOJIA.
https://resh.edu.ru/

6.8

T'eneTuka uenoBeka

PackpeiBath  conepxkaHue
TEPMUHOB U TOHATHM:
KapuOTHUII YyeJI0BeKa,
IIATOTeHETHUECKNI METO/I,
reHeaJoruuecKuii  MeTo,

OMOXUMHUYECKHUI METO]I,
OJIM3HEIOBBII METOI,
HACJICJCTBEHHLIC O0OJIC3HU
(MOHOTEHHBIE, c
HacJIeICTBEHHOU

IIPEIPaCIIOIOKEHHOCTBIO,
XpPOMOCOMHBIE),  MEIUKO-
TEHETUYECKOE
KOHCYJIbTUPOBaHUE.
[lepeuncaste 0COOEHHOCTH
U3Y4YEeHUS TeHETUKHU
YeJI0BEKA; IPUBOIUTH
MIpUMephl HaCIlIeJCTBEHHbBIX
3a0o0JeBaHUu 4eJI0BEKA,

DNeKTPOHHO-
oubanoTeyHas
cucTeMa
https://znanium.com/
«Poccuiickas
JIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




XapaKTepu30BaTh  METOJIbI
ux NpOQUIAKTUKY;
00OCHOBBLIBATH  3HAYEHUE
MEIMKO-T€HETUYECKOTO
KOHCYJIbTUPOBAHHUSI.
BhIsSBISTE W CpaBHHUBATH
MEXIY cobon
JIOMUHAHTHBIC 51
peleCCHBHbBIC MIPU3HAKH
genmoBeka. CocTaBIsITh U
aHAJIM3UPOBATh
POJIOCIIOBHBIC YEIIOBEKA

Tema 7. Cenexkuust oprann3mon. O

CHOBEI OU

oTexHOI0ruu (3 9)

7.1

Cenexkuusi Kak Hayka H
poIecc

1

PackpsiBath  conmepxkaHue
TEPMUHOB U  IOHSATHUM:
CeNleKLUsA, COpT, IOpoJa,
ITaMM, JIOMECTHKALINS,
1581071 OJIOMallIHUBAHHUE,
LEHTPBl MHOT000pa3usi
MIPOUCXOKACHUSA
KYJIbTYPHBIX pacT€HUU U
KUBOTHBIX, THOpHIM3AINS,
HCKYCCTBEHHBIN oT0op.
HaspiBaTh M cpaBHHMBaTH
OCHOBHBIE€ 3Tallbl Pa3BUTHUSA
CEJEKIUU. N3narate
yuenue H. W. BaBunosa o
LEHTpax  IPOUCXOKICHUSA
KYJIbTYPHBIX pacTeHui;
pasinyaTh HEHTPBI HAa KapTe
MHpa, CBS3BIBATH ux
MECTOIIOJIOKEHUE c
OoyaraMM  BO3HHMKHOBEHHS
JPEBHENIINX [[UBHIIM3ALIHIM.
CpaBHuBarb copra
KYJIbTYPHBIX pacTeHui,
IIOPOJBI JIOMAITHUX
JKUBOTHBIX M HX JUKHUX
npenkoB. OneHMBaTh POJIb
CEeJIEKIIMM B 00€ecredeHuH
IIPOIOBOJILCTBEHHON
0€30MMacHOCTH
YeJI0BEUECTBA

DNEeKTPOHHO-
OoubanoTeuHas
cHhcTeMa
https://znanium.com/
«Poccuiickas
ANICKTPOHHAS
IIKOJIa.
https://resh.edu.ru/

7.2

MeTtoasl U HDOCTHIKEHUS
CEJICKLIUA PpaCTEHUU U
JKMBOTHBIX

PackpsiBath
TEPMUHOB U
HWCKYCCTBEHHBII
MAaCCOBBII
VHIUBUYTbHBIN
JKCTEphED,
OJIM3KOPOJICTBEHHOE
CKpelLIUBaHUE,
JINHUSA,

coJiepKaHue
MOHSITHIA:
otbop,
otoop,
otbop,

quCTast
reTeposic,

DJIEKTPOHHO-
oubmnoTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




HEPOJCTBEHHOE
CKpeLIMBaHUE,
WCKYCCTBEHHBI MyTareHes,
nosurionapl.  CpaBHUBAThH
(GOpMBI  HCKYCCTBEHHOTO
orbopa  (MaccoBoro
WHIUBUAYAIBHOTO),  BHJIbI
rudpuIM3aIm
(6:1M3KOPOICTBEHHOM u
OTIaJIEHHON), CIIOCOOBI
MOJIyYEHUSI  TOJIUILIOU]IOB.
IIpuBoauTh IIPUMEPBHI
JOCTHUKEHUI CeJIeKIINH
pacTEeHUN U KUBOTHBIX

7.2

Metoapl U JOCTUKCHUS
CEJICKLIMA PpaCTEHUH W
KUBOTHBIX

PackpeiBaTh  copepxaHue
TEPMUHOB U IOHATHUM:
HCKYCCTBEHHBIN otoop,
MacCCOBBII otoop,
WHIUBUAYAIbHBIH  0TOOp,
JKCTEphED,
OJIM3KOPOJICTBEHHOE
CKpelUIrBaHue,
JTUHUS,
HEPOJICTBEHHOE
CKpeIllMBaHuUE,
HCKYCCTBEHHBIM MYyTarcHes,
nonurionasl.  CpaBHHUBATH
(GOpMBI  HCKYCCTBEHHOTO
orbopa  (MaccoBoro
WHIUBUAYAIBHOTO),  BHJIBI
rUOpUAU3AIIH
(65IM3KOPOICTBEHHOM u
OT/aNEHHOMN), CIIOCOOBI
MOJTyYCHUST  TTOJIUTUIOHIOB.
[TpuBoUTH MIPUMEPHI
JOCTHKEHHH CeJIeKIINH
pacTEHUN U KUBOTHBIX

qucTasa
IreTCPo3ucC,

DJIEKTPOHHO-
onbmroTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AJIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/

7.3

buorexuonorus KaK
OTpaciib MPOU3BOJICTBA

PackpeiBate  conmepxkanue
TEPMHUHOB W  TOHSTHIL:
OMOTEXHOJIOTHS, KJICTOYHAS
HHXEHepus, TeHHas
WHXCHEPUS,
KIIOHUPOBAHHUE,
TPaHCTEHHBIC  OPTaHU3MBI,
I'MO (reHeTHYECKH
MOAU(DHUIIMPOBaHHbBIE
OpPTraHU3MBI).
XapakTepru3oBaTh
OMOTEXHOJIOTHIO Kak
oTpaciib MIPOU3BO/ICTBA,
OCHOBHBIE JOCTUKEHUS
OMOTEXHOJIOTMH B 00JacTu

DNEeKTPOHHO-
oubanoTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




MPOMBIIIIICHHOCTH,
CEIbCKOTO  XO35IiCTBA U
MeauiuHbl [lepednciare u
XapaKTepU30BaTh OCHOBHEIE
METOABl W  JOCTHIKCHHS
OMOMH)KEHEPHUH.
OOcyXaaTh SKOJIOTUYECKHE
U OTUYECKUE  ACIEKTHI
HEKOTOPBIX HCCIICAOBAHHM
B o0ylacTi OMOTEXHOJOTUHU
(KJTOHMpPOBaHUS,
HCKYCCTBEHHOTO
OILJIOJIOTBOPEHHUS,
HaIMpPaBJIICHHOTO HW3MEHEHUS
reHOMa " CO3JIaHHMSI
TPAHCTEHHBIX OPTAaHNU3MOB)

11 kiaacce

Ne Tema

Yacos

OcHoBHBIE BU/IbI YU4eOHOMH
AeSITeIbHOCTH YYALIMXCH

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Tema

1. DBonrormonHas 6uosnorus (9 1)

1.1 DBOIIOLNASA U METOEI €6

HU3YUCHUA

1

PackpeiBath  conmepxkaHue
TEPMHHOB U TOHSATHUH:
ABOJIIOLIUS, NIEPEXOTHBIC
dbopmbl, (prITOreHeTHYECKHE
PSIBL, BH/IBI-OHICMHKH,
BUJIBI-PENTUKTHI, 3aKOH
3apOJIBIILIEBOTO  CXOJICTBA,
OMOTeHETUYECKUN  3aKOH,
TOMOJIOTHYHEIC "
AHAJIOTUYHBIC OpraHsbl,
pYyIUMEHTApHBIC  OpTaHBbl,
aTaBU3MBI. [lepeuucnstob
OCHOBHBIC JTambl Pa3BUTHI
HBOJIFOL[MOHHOMN TEOpHH.
XapakTepru3oBaTh
CBUJICTENILCTBA  ABOJIIOIHH:
MAJICOHTOJIOTHYECKHE,
Ouoreorpaguyeckue,
AMOPHOTIOTUYECKHE,
CPaBHHUTEIHHO-
aHATOMUYECKHE,
MOJIEKYJISIPHO-
OMOXUMUYECKHE.
[IpuBouTH
MIEPEXO0JTHBIX
OpPTaHU3MOB,
(UITOTCHETHYECKUX  PSTIOB.
[TpuBOIUTE (POPMYTUPOBKH
3aKOHOB OMOT€HETHYECKOTrO

MIPUMEPEI
bopm

DNeKTPOHHO-
oubanoTeuHas
cHucTeMa
https://znanium.com/
«Poccuiickas
AIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




Y 3apOJIBIIIICBOTO CXOJICTBA

1.2

Hcropus pazsurus
MpeACTaBICHUN 00
9BOJIIOLIUU

PackpsiBath  conxepxkaHue
TEPMUHOB U IOHATHUI:
CHUCTEMAaTHKa,
€CTECTBEHHBIN u
HCKYCCTBEHHBIN oTOop.
XapakTepru3oBaTb OCHOBHBIE
HBOJIIOIMOHHBIC ujeu,
KOHLIEIIMK U TEOpUH;
CpaBHUBAThH B3IJISAJIbI HA BUJT
n ssomonuo K. JIunanes,
JK.b. Jlamapka, Y. /lapsuna
OnenuBath BkIax JInnHes B
pa3BUTHE CHUCTEMaTUKU U
OOBSACHATH MIPUHLUIIBI
OMHApHOW HOMEHKJIATYypHI.
Xapaktepus3oBaTh
CO/IepKaHWE U 3HAYCHUE
SBOJIFOLIMOHHON KOHUEMIUU
K. b. Jlamapka. OueHuBath
€CTECTBEHHO-HAy4YHbIE u
COIMATTbHOOKOHOMUYECKHE
MPEANOCHUIKU
BO3HUKHOBEHUS
SBOJIFOIIMOHHOW Teopun Y.
[apBuHa. PackpsiBath
cojiepKaHue
HBOJIIOLIMOHHOW Teopun Y.
HapBuHa; CpaBHUBATH
HEONPENEIEHHYIO 54
ONPENCIEHHYIO
W3MEHYHBOCTb,
€CTECTBEHHbIN u
HCKYCCTBEHHBIN ot0op,
bopMbI 00pBOBI 3a
CyILIECTBOBaHHUE.
OnuceIBaTh
CUHTETUYECKOU TEOpUH
ABOJIIOLIAN (CTI) "
OOBSACHATH €€ 3HAYCHHE IS
ononoruu

ITOJIOKCHHUA

DNEKTPOHHO-
OoubInoTeUHas
cHcTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOJIay.
https://resh.edu.ru/

1.3

Bun: KpUTEPUHU u
crpykrypa. llomymnsanus
KaK 3J€MEHTapHas
€MHULA BUJ1A

PackpeiBath  conmepxkaHue
TEPMMHOB W TIOHATHUH:
MUKPO3BOJIIOLHS, BU]I,
KpUTEpUH  BUJA,  apeal,
OIS, reHO(OH]I,
MyTaluH, KOMOUWHAIMH
TE€HOB. XapakTepru3oBaTh
BU/J KaK OCHOBHYIO
CHUCTEMAaTUYECKYIO €IUHHUILY
" LIETIOCTHYIO
OMOJIOTHYECKYI0  CHCTEMY.

DJIEKTPOHHO-
oubmnoTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




Boiiensate kputepuu BUaa
(Mopdonornueckui,
(bu3HONIOTHYeCKU,
OMOXMMHYECKHUH,
IeHETHYCSCKHI,
3KOJIOTHYECCKHUM,
reorpauYECKuii) u
MPUMEHATh KPUTEPUH ISt
OMHCAHUS KOHKPETHBIX
BUIOB.  XapakTepu3oBaTh
MOMYJISILIUIO Kak
CTPYKTYPHYIO SAUHUILY
BUJA u SBOJIIOIHH.
OnuceiBaTh MONYJSLUIO 110
OCHOBHBIM  TOKa3aTeJsM:
COCTaB, CTPYKTypa

1.4

JBrxyiune CUJIBI

(3memMeHTapHbIE
(haKTOpBI) IBOTIOINAN

PackpbiBaTh  coneprkaHue
TEPMUHOB U ITOHATHUI:
KOMOHMHATHUBHAS
U3MEHYHBOCTb,
MYTal[MOHHBIN nporecc,
MOMYJISITUOHHBIC BOJIHBI,
Ipeid TeHOB, U30JALMS,
MUTpaLUH.
XapakTepu30BaTh
3JIEMEHTapHbIE bakxTopsI
HBOJIOLMM:  MYTALMOHHBIN
mpoiecc, KOMOMHATUBHAs
U3MEHYUBOCTb,
MOMYJISIITUOHHBIC BOJIHBI,
Ipeid TeHOB, U3O0JALMS,
Murpanus. YcTaHaBIMBaTh
NPUYHHHO-CJIE/ICTBEHHbIE
CBSA3M MEXIy MEXaHU3MOM
U pe3yinpTaToM JeicTBUA
JBYDKYILUX CHII
(3memMeHTapHBIX  (aKTOpPOB)
HBOJIIOLIMN

MyTaluy,

DNEeKTPOHHO-
OonbmroTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AJIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/

1.5

EcrecTBeHHbIi 0TOOp 1
ero ¢GopMsl

PackpbiBaTh  conepkaHHe
TEPMHUHOB U ITOHATHUI:
€CTECTBEHHBIIN oToop,
O6oprba 3a CcylIiecTBOBaHUE.
OnwuceIBaTh MEXaHU3M
NEUCTBUS €CTECTBECHHOT'O
orbopa. XapakTepu3oBaThb
dhopmbl €CTECTBEHHOTO
otbopa (IBIXKYTIUH,
CTaOUITU3UPYIOLINH,

JU3PYITUBHBIH) u
CpaBHUBaTh WX  MEXIYy
coboi.  XapakTepu3oBaTb
060pr0Yy 3a CyIecTBOBaHUE U

ONEKTPOHHO-
ouonmoreuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
KO,
https://resh.edu.ru/




CpaBHUBATh eé BUJIBI
(MexBHIOBaSs,
BHYTPHUBHOBas, Ooppba ¢
HeO0JIaronpusATHBIMU
dakropamu BHEIIHEH
cpejibl)

1.6

Pe3ynbTathl 3BOMIONNY:
npUCrocoO0JICeHHOCTh
OpPraHu3MOB U
BUJ1000pa30BaHKE

PackpeiBaTh  cojepxaHue
TEPMUHOB U IIOHATHUI:
MPUCTIOCOOICHHOCTD,
MOKPOBHUTEIbCTBEHHAS u
npelocTeperaoas
OKpacka, MacCKHpPOBKa,
BUJI000pa3oBaHue.
OrnuceiBaTh
BO3HUKHOBEHUS
MIPUCTIOCOOICHUI y
OpraHu3MOB. BBIABIATH 10O
N300paKeHMSIM, Ha JKUBBIX U
(buKCUPOBaHHBIX
npernaparax MIPUMEPBI
MPHUCTIOCOOJICHHOCTH
pacTeHHd W JKHBOTHBIX K
YCIIOBUSIM Cpelibl 0OuTaHus,
JIOKa3bIBaTh
OTHOCUTEIIbHYIO
1EJIECO00Pa3HOCTh
MIPUCIIOCOOICHUH.
XapakTepu3oBaTh CHOCOObI
u MEXaHHU3MBI
BUJ1000pa30BaHMS;
OMHCHIBAaTh W CPaBHUBATh
OCHOBHBIE (bopMbI
HKOJIOTHYECKOTO u
reorpauueckoro
BUJ1000pa3oBaHus

MCXaHU3M

DJIEKTPOHHO-
oubmroreuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOa.
https://resh.edu.ru/

1.7

HanpaBnenns wu nytu
MaKpO3BOIIOLUN

PackpeiBath  conmepxkaHue
TEPMUHOB ¥  TOHATHIL:
MaKpOAIBOJIOIHS,
¢buorenes, GMONIOrHYECKHUIA
nporpecc u perpecc,
apomopho3,
UIM0aIanTalus,
JiereHeparys,
panuarmsi.
Xapaktepu3oBatb  (hopMel
JBOJIIOIINH. BriaBnate
apoMop(o3bI u
UIM0AIaNTalliy Yy PaCTeHHN
U KUBOTHBIX. CpaBHHUBATh
OMOJIOrMYeCKUd Iporpecc u
OWoNoruYecKuii  perpecc,
apomopdo3,

oOmras
aJlanTUBHAS

DNeKTPOHHO-
oubanoTeuHas
cucTeMa
https://znanium.com/
«Poccuiickas
AIEKTPOHHAS
IIKOJIa.
https://resh.edu.ru/




WUIN0QIANTAMI0 W OOIIYIO
JIETeHEPaLUIO. BrisaBiars
B3aMMOCBSI3H MEXIY
NyTSIMA W HalpaBJICHUSIMU
IBONIIOIIMMA Y pacTeHUH U
JKMBOTHBIX

Tema 2. BO3HUKHOBEHHME U Pa3BUTHE KU3HU

Ha 3emuie (9 u)

2.1 HUctopuss  ku3Hu Ha | 2 PackpeiBath  conepxaHue | DJIEKTPOHHO-
3emiie U MeToAbl €€ TEPMHUHOB U  TOHATHUH: | OMOIMOTEUHAS
U3Y4EHHUS. ['unoresbr KpeannoHu3M, alOuoreHes, | cucTeMa
MPOUCXOXKICHUS KU3HU BUTAJIU3M, naHcnepmus, | https://znanium.com/
Ha 3emie 01011033, KoatepBartsl, | «Poccuiickas

MPOOMOHTHI, CHUMOHMOTrEHE3. | SIEKTPOHHAS
XapakTepus3oBaTb  METOJBI | IIKOJIa».
M3y4eHUsT  ucTopudeckoro | https://resh.edu.ru/
IPOLLIOTO 3emin.
[lepeuucnsrsb OCHOBHBIE

JTaIbl XUMHYECKOU 5
OMOJIOTMYECKON SBOJIOIUH.

W3narate coJiepKaHue

TUIIOTE3 u Teopuit
BO3HUKHOBEHHUS JKU3HM Ha

3emuiie (kpealinoHu3Ma,
CaMOIIPOU3BOJILHOTO

3apOKICHHS (CTIOHTAHHOTO),

NAHCIIEPMUH, TUIIOTE3bI

PHK-mupa). OnuceiBaTh
skcniepumenTsl C. Musuiepa

u I'. IOpu no nomydenuro
OpraHMYECKUX BEIIECTB W3
HEOPraHUYECKUX nyTéM

aOMOTreHHOT'0 CUHTE3a

22 OcHoBHbIE 9Tansl | 2 PackpeiBath  conepkaHue | DJIEKTPOHHO-
ABOJIFOLIIN TEPMHHOB M MOHSTHUNA: 30H, | OMOIMOTEUHAS
OpPraHMYECKOro Mupa Ha spa, mepuoj, apomopdosbl, | cucrema
3emiie, pa3BUTHE KUZHU AAAOAIAIITAI|H. 3Hats | https://znanium.com/
10 3paM U Neprojam [IOCJIEI0BATENBHOCTD 20HOB: | «Poccuiickas

KaTapxem, apxeu, | AJIEKTpOHHAs
poTepo30H, paHepo30ii; p: | HIKOIa».

apxenckas,

IIPOTEpPO30MCKas,
majaeo30McKas,
Me3030icKas,
KalHO30MCKasl; MEPHOJIOB:
KeMOpuicKuii,
OpPIOBUKCKHUI,
CUJIyPUMCKUHM, JI€BOHCKUH,
KaMEHHOYT OJIbHBIM,
MIEPMCKHIA, TPUACOBBIH,
FOPCKUM, MEJIOBOM,
MaJIEOr€HOBBIN u

HEOT'CHOBBIH,

https://resh.edu.ru/




AHTPOIOT€HOBBI.

Xapaktepu3oBaTh OCHOBHbBIE
coOBITHS B pa3BUTUU
OpraHWYecKOro Mupa Io

spam u nepuoaam
Ie0JIOTUYECKOM  UCTOPHH;
ATarbl pa3BUTUA
pPacTUTEIBHOTO u
YKUBOTHOTO MHUpa.
Briiensath IJIaBHbIE
apoMop(}o3bl y pacTeHHH U
JKUBOTHBIX. CpaBHUBaTh
MEXITY cobon
IIPEACTABUTENECH
CUCTEeMAaTUYECKUX rpy1i
OpraHu3MOB, BBISIBIIATD
YepThl  YCIOXKHEHUS |
MIPUCTIOCOOTICHHOCTH K
YCIIOBUSIM KU3HU

2.3 CoBpemeHHasi  cucTeMa PackpeiBath  coaepxaHue | DJIEKTPOHHO-

OpPraHUYECKOT0 MHUpa TEPMHHOB U  TOHATHUH: | OMOIMOTEYHAS

CUCTEMAaTHKa, cucrema
HCKYCCTBEHHAs! u | https://znanium.com/
€CTECTBEHHAs «Poccuiickas
Kiaccudukanus, OWHapHas | SIEKTPOHHAS
HOMEHKJIATypa,  MPUHIUN | MIKOJa».
HMEepPapXUYHOCTH. https://resh.edu.ru/
XapakTeprus3oBaTh
COBPEMEHHYIO CUCTEMY
OpPraHMYECcKOro MUpa

2.4 DBOJIOIUS YyeoBeKa PackpbiBaTh  copepxaHue | DIEKTPOHHO-

(a"TpOTIOTEHE3) TEPMUHOB U  TIOHATUHU: | OuOIMOTEUHAS

AQHTPOIOJIOT U, cUcTeMa
AQHTPOIIOTEHE3, yenoBek | https://znanium.com/
pazymubiii (Homo sapiens), | «Poccutickas
NPSIMOXOKJEHHE,  BTOpasl | 2JIEKTPOHHAs
CUTHAJIbHAS CHCTEMA. LIKOJIa».
[lepeuncnsrsb 3amauu | https://resh.edu.ru/
AQHTPOIIOJIOTUH, JTarbl
CTaHOBJIEHUS M Pa3BUTHS
MIPEACTABICHUI 0
MIPOUCXOXKJICHUN YeJIOBEKa.
W3narate OCHOBHBIE
noyiokeHuss  teopun Y.
JapBuHa, KPUTHUYECKH
OLICHUBATh HEHAY4YHYIO
UH(pOPMAaLINIO 0
MIPOMCXOXKJICHUN YeJIOBEKa.
3Harthb CHUCTEMATUYECKOE

nonokeHue BHaa Homo
sapiens, MEPEUUCISITh €ro
MOP(OJIOTO-aHATOMHUYECKHE




NPU3HAKH Pa3HOTO YPOBHS
(Tun, KJjacc, oTpsAn U Ap.).

VYcranaBinBarthb YepTHI
CXOICTBA WM pa3IM4uuid
YeJI0OBEKa UM JKUBOTHBIX.

O6’b$ICH$ITB n OLCHHUBAThH
3HAYCHUE HAYYHBIX 3HAHHU
0 MPOUCXOXKICHUN YETI0BEKA
JUIA TIOHMMaHHUs MecTa W
pOJIN YeJIOBEKA B IPHPOJIC

2.5 JBYOKyIUE CHIIbI PackpeiBath  conepxaHue | DIEKTPOHHO-
(paxTopsr) TEPMHHOB W  TOHATUH: | OMOIMOTEYHAS
aHTpOIoreHes3a dakTopbl  aHTpOIOreHe3a, | cucreMa

rpynInoBoe https://znanium.com/
COTPYJIHUYECTBO, peub, | «Poccuiickas
opynuiiHas  JIeATENbHOCTD, | DJIEKTPOHHAA
nonuMopduzm. IKOJIay.
XapakTepu3oBarhb https://resh.edu.ru/
JIBUXKYIIHE CUIIBI ((haKTOPHI)

AHTPOIIOTeHEe3a:

Ouonoruueckue u

COLIMAJIbHBIE,  CPABHMBATH

UX MEXKIY cO00i

2.6 OcHoBHbIE CTaauu PackpeiBath  coaepxaHue | DJIEKTPOHHO-

SBOJIIOIMH YEJIOBEKa TEPMHUHOB U  TOHATUH: | OMOIMOTEeUHAS
aBCTPAJIONUTEK, YeJIoBEeK | cucTreMa
YMEJbIH, yenoBek | https://znanium.com/
IPAMOX O, «Poccuiickas
HeaHJepTalell, IIEKTPOHHAS
KpOMaHbOHEII, LIKOJIay.
HeoJIMTHYECKas peBontonus, | https://resh.edu.ru/
NEepBOOBITHOE  HMCKYCCTBO.
XapakTepHu30BaTh u
CpaBHMBaTb MEXIy co00il
OCHOBHBIE CTaJIuM
HBOJIIOLINU YyeJioBeKa:
XPOHOJIOTUYECKHI BO3pAacT,
apeal  pacnpoCTpaHEHus,
00BEM TOJOBHOrO MO3ra,
o0pa3 KU3HU U OpyAHs
Tpyna

2.7 YenoBeueckne pacbl U PackpeiBath  coxpepxkaHue | DIEKTPOHHO-
NPUPOJHBIE  aaNTaliu TEPMUHOB U MOHATHUNA: packl, | OUOIHMOTEUHAs
yelioBeKa pacoreHes, couuai- | cucrema

JapBUHU3M, pacusM, | https://znanium.com/
MeTHCaIs. «Poccuiickas
XapakTepu3oBaTh U | DJIEKTPOHHAs
CpPaBHMBATh IKOJIay.
MpeaCTaBUTENEN https://resh.edu.ru/
YeJIOBEYECKUX pac,

pacKpblBaTh MPUYUHBI U

MEXaHHU3MBI pacoreHesa,




NEPCUUCIIATE U NPUBOAUTH

IIPUMEpBI
PUCIIOCOOTIEHHOCTH

4ejoBeKa K  YCJIOBMSIM
cpelpl, HpUMEPBI
IIPUCIIOCOOUTEIILHOTO

3HA4YeHUs PacoBBIX
[IPU3HAKOB. Jlokxa3bIBaTh
enuHcTBO  Buaa  Homo
sapiens, HAYYHYIO
HECOCTOSITENIbHOCTh

pacoBBIX  TEOpHUM, HIEU

COLIMAIEHOTO JIapBUHU3MA U
pacusma

Tewma 3. Opranu3mMbl U OKpyXxatomias cpeaa (5 1)

3.1 DKoJorus Kak HayKa 1 PackpeiBath  coaepxaHue | DJIEKTPOHHO-
TEPMUHOB M  TOHATHI: | OMOIMOTEUHas
9KOJIOTHS, HOJIEBBIE | cUCTEMA
HaOJIIOIeHN, https://znanium.com/
JKCIIEPUMEHTBI, «Poccuiickas
MOHUTOPHUHT OKPYKAIOLIEH | 3JIEKTPOHHAs
Cpelibl, MOJIEJIMPOBAHUE, | ILIKOJIA.
HKOJIOTHYECKOE https://resh.edu.ru/
MHUPOBO33pEHUE.
[Tepeuncnare 3aJjauu
JKOJIOTMH, €€ pasfensl U
CBSI3U C APYTUMM HayKaMH.
XapakTepru3oBaTb  METOJIbI
IKOJIOTHUECKUX
HUCCIEeN0BaHUuN

32 Cpenpl  oburtanuss u | 1 PackpeiBaTh  conepkaHue | DJIEKTPOHHO-

9KOJIOTHYECKUE (PaKTOPbI TEPMHHOB U MOHATHI: cpena | OubanorevHast

OoOuTaHUsA, DSKOJIOTMYECKHE | CUCTEMA
¢dakropbl, Ouonormueckuit | https://znanium.com/
OITUMYM, «Poccuiickas
OTpaHUYMBAIOINN ANIEKTPOHHAs
(umuTHpYOIKK)  (BaKTop. | MIKOIAN».

XapakTepru3oBaTh yCIOBUS
cpen oOUTaHUSI OPraHU3MOB;

KJ1IacCu(UIIMPOBaThH u
XapaKkTepu30BaTh
HKOJIOTUYECKHE  (PaKTOpPHI:
aOMOTHYECKHUE,
OUMoTHYECKHE i
AQHTPOIIOTE€HHBIE.
OnuceBaTh JIeiicTBHE
DKOJIOTHYECKUX  (PaKTOPOB
Ha OpTaHU3MBI.
XapakTepu3oBarh
OCOOEHHOCTH CTPOCHHSI H
JKU3HEICITSILHOCTH

pacTeHMH W KUBOTHBIX

https://resh.edu.ru/




pa3HbBIX cpell OOUTaHMS
33 Abuotnueckue gaxtopsl | 1 PackpeiBath  conepraHue | DJIEKTPOHHO-
TEPMUHOB W  TOHATUH: | OuOIMOTEeUHas
a0MOTUYECKHE ¢axTopsl, | cuctema
dboTonepuoau3M, https://znanium.com/
Ouonoruyeckue putMel. | «Poccuiickas
AHanu3upoBaTh  JIEHCTBUE | DJIEKTPOHHAS
CBETa, TEMIEPATYPBHI, | HIKOJIA».
BJI&KHOCTH Ha OpraHu3Msbl U | https://resh.edu.ru/
MIPUBOJIUTH MIPUMEPBI
MPUCTIOCOOJICHHOCTH
OpraHu3MOB. [IpoBoauTh
OuonoruuecKue
HaOmroeHuss U oopMIIATH
pe3yNnbTaThl  MPOBEAEHHBIX
Ha0JI10IeHU I
34 buotnueckue GakTopsl 1 PackpbiBaTh  copepxkaHue | DIEKTPOHHO-
TEPMUHOB M  TIOHATHI: | OMOIMOTEUHAs
OMOTHYECKHE dakTopsl, | cucremMa
XUIIHUYECTBO, IMapa3suTH3M, | https://znanium.com/
KOHKYpEHLIUsA, MyTyanusM, | «Poccuiickas
cUMOMO03, KOMMEHCAIM3M, | HJIEKTPOHHAs
HaXJICOHUYECTBO, IKOJIay.
KBapTUPAHCTBO, https://resh.edu.ru/
aMeHcallu3M, HeUTpanus3Mm.
XapakTeprus3oBaTh
onotnueckue (HaKTOpel U
BUJIBI  B3aMMOOTHOIIECHUMN
MEXIY OpraHu3Mamy;
MIPUBOJIUTH MIPUMEPBI
B3aMMHOM
PUCTIOCOOJIEHHOCTH
oprauu3mMoB.  CpaBHHUBAThH
MEXKY coboi BUEI
OMOTHUYECKIX
B3anUMOJICUCTBUHU
OpPraHU3MOB
3.5 DKoJorn4YecKue 1 PackpeiBath  coaepraHue | DJIEKTPOHHO-
XapaKTepUCTUKU BUAA U TEPMHHOB U  TOHATHH: | OMOIMOTEYHAS
MOTTYJISIITAH MOMYJSIMSL, YUCIEHHOCTH, | CUCTEMA
IJIOTHOCTh,  POKJIAeMOCTb, | https://znanium.com/
CMEpPTHOCTb, npupocT, | «Poccuiickas
MUTpaIus, JTUHAMHKA | DIEKTPOHHAS
YUCJIIEHHOCTH  MOMYJSALHUU. | HIKOJIa».
XapakTepu3oBaTb OCHOBHBIE | https://resh.edu.ru/
MoKa3aTeNnu "
DKOJIOTUUECKYIO CTPYKTYpY
MOMYJISIIINH; OITHCHIBATH
MEXaHHU3MBI perynsanuu
YHCJIEHHOCTH MOMYJISIIIUU
Tewma 4. Coob1iecTBa U SKOJIOTHYECKUE CHCTEMBI (9 1)
4.1 | Coobmecrra |1 | PackpbiBaTh  cosepianue |




OpPraHu3MOB

TEPMHUHOB W TOHATHIA:
OHOIICHO3, KOCHCTEMA,
OHOreoIeHo3, BH/IbI-
JOMHHAHTHBI, 3KOJOTHYCCKas
HUIIIA. XapakTepru3oBaTh
OouorneHo3  (cooOIecTBo),
ero BUJIOBYIO,
POCTPAHCTBEHHYIO u

TPO(PHUUECKYIO CTPYKTYPHI.

4.2 DKocHUCTEMBI u PackpeiBath  conepxaHue | DJIEKTPOHHO-
3aKOHOMEPHOCTHU 170:¢ TEPMHUHOB U  TOHATHUH: | OMOIMOTEUHAS
CyILIECTBOBaHUS HKOCUCTEMA, OMOIE€OLEHO03, | CUCTEMA

MPOAYLIEHThI, KOHCYMEHTHI, | https://znanium.com/
penyuentsl, Tpoduyeckue | «Poccuiickas
YPOBHM, MHILEBass LEHNb U | JIEKTPOHHAs
CeTh, 9KOJIOTUYECKHE | IIKOJIAY.
MUPAMUJIBI, ouomacca, | https://resh.edu.ru/
MPOIYKIINS, CYKIIECCHSI.
XapakTepru3oBaTbh CBOWCTBA
9KOCHUCTEMBI (e€
CIIOCOOHOCTH K
JUTUTEIIBHOMY
CaMONOIJIEPKAHUIO,
OTHOCHUTEJIBHO  3aMKHYTBIN
KpyTrOBOPOT BEILIECTB,
HE00X0IUMOCTh MOTOKA
SHEPTHUN). CpaBHUBaTh
MacTOUIIHBIE U JETPUTHBIC
MULIEBbIE LU,
Tpouueckue YPOBHH
HKOCHUCTEMBI. Paznuuats
MAPaMUJIBI MIPOJTYKIINAH,
MUpaMUJbl YHUCIEHHOCTH U
MIApaMUIbI O1OMacCHhl.
CocraBnarh LENM U CETU
MATaHUS. [lepeuncnars
CBOMCTBA JKOCHCTEM:
YCTOMYUBOCTb,
CaMOPETYJISIHS, pa3BUTHE
(cykueccusi).  OmnuchIBaTh
MEXaHU3M MOAICPKAHUS
paBHOBECHS B 3KOCHCTEMaX.
XapakTepru3oBaTh
CYKLIECCHH, BBISIBIIATD
TIPHYUHBI u oOmie
3aKOHOMEPHOCTHU CMEHBI
HKOCHCTEME

43 IIpupoaHbIE 3KOCUCTEMBI PackpeiBath  coxmepxkaHue | DIEKTPOHHO-
TEPMHHOB W  TOHATUH: | OMOIMOTEUHAS
BOJTHBIC 9KOCHUCTEMBI, | CHCTEMA
OMOT€OLICHO3HI, https://znanium.com/
(DUTOIUTAHKTOH, «Poccutickas




300IJIAHKTOH, OeHTOC, | 3JIEKTPOHHAs
rymyc. [IpuBoauTh | HIKOIAY.
MIpUMEPbI npupoaHsix | https://resh.edu.ru/
JKOCUCTEM cBOEH
MECTHOCTH. CpaBHuBaTh
Ha3eMHbBIC u BOJHbBIC
HKOCUCTEMBI;  OpPTraHU3MBbl,
oOpazyroiue pasHble
Tpouueckrue ypoBHH
4.4 AHTpPOIIOT€HHBIE PackpeiBath  conepxaHue | DJIEKTPOHHO-
9KOCUCTEMBbI TEPMHUHOB U  TOHATHUH: | OMOIMOTEUHAS
AHTPOIIOTEHHAs 3KOCUCTEMA, | cCUCTEMA
arpo’KocucTema, https://znanium.com/
ypOo3KOocucTeMa, «Poccwuiickas
OropazHooOpasue. AIICKTPOHHAS
Xapakrepus3oBaTh LIKOJIA».
arpo3KOCUCTEMBI u | https://resh.edu.ru/
ypOOIKOCHUCTEMBI,
0COOCHHOCTH ux
CYILIECTBOBAHMSI.
[TpuBoUTH IPUMEPHI
AQHTPOIIOTEHHBIX 3KOCUCTEM
cBOEH MECTHOCTH,
ONUCHIBATh UX  BHUJAOBOU
COCTaB u CTPYKTYPY.
CpaBHuBaTh  CcOCTaB U
CTPYKTYpY MPUPOJIHBIX
9KOCUCTEM "
arpo3KOCHCTEM,
arpo3KoCHUCTEM "
ypOOIKOCHUCTEM
4.5 buocdepa — PackpeiBaTh  coaepaHue | DIEKTPOHHO-
riobanpHas JKOCHUCTEMA TEPMHHOB U  TOHATUH: | OMOIMOTEYHAS
3emnu ouocdepa, JKUBOE | cucTeMa
BEIIECTBO, JAWHaMH4eckoe | https://znanium.com/
paBHOBECHE. OuenuBarts | «Poccuiickas
Bknag B. M. BepHanackoro B | aineKTpOHHAs
co3JaHue yueHus 0 | IIKOJa».
ouocdepe. https://resh.edu.ru/
Xapakrepu3oBaTb  COCTaB
ouocdepsl, byHKIMN
KHUBOTO BeleCcTBa

ouocdhepsl ©  ONMpEnemsTh
(Ha kaprte) 00JacTH €ro
HauOOJIBIIIETO

pactpocTpaHeHUsI.
[TpuBoIUTH MIPUMEPHI
MIPOSIBICHUS byHKIM
JKUBOTO BEIIleCTBa
ounocdepsl,
OMOTeOXMMHUECKOM
JIESITCIIBHOCTH JeJIOBeKa.




[Tepeuncnare ocoOeHHOCTH
ouocdepsl Kak TI00aTbHOM
IKOCHUCTEMBI 3eMITH

4.6

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
ounocdepsl

PackpeiBath  conmepxkaHue
TEPMUHOB ¥ TIOHATHI:
IIEJIOCTHOCTh ouocdepsl,
KpPYroBOpPOT BEIIIECTB,
OMOTreOXUMHYECKUE LIHUKIIbI
DJIEMEHTOB,  30HAIBHOCTD
ouocdepsl, OMOMBI.
OnwuceIBaTh KPYrOBOPOT
BEIIIECTB,
OMOTCOXUMHUYECKUE ITUKIIBI
a3oTa W yriepoga B
ounocdepe. OOBACHATH
NPUYHHY 30HAJILHOCTH
ouocdeprl. Ilepeuncrnarp u
XapaKkTeprU30BaTh OCHOBHEIC
OMoMBI cylu 3eMiu

DNeKTPOHHO-
OoubanoTeuHas
cHhcTeMa
https://znanium.com/
«Poccuiickas
AIIEKTPOHHAS
IIKOJIaY.
https://resh.edu.ru/

4.7

YenoseuecTBo
ouochepe 3emnu

PackpeiBath  conmepxkaHue
TEPMHHOB U  TOHSATHUH:
AQHTPOIIOTE€HHbIE U3MEHEHUS,
HKOJIOTMUYECKUN KpU3HC,
rio0abHbIC poOIIEMBI.
XapakTepu3oBarhb
ouochepHyro poJib
YeNoBeKa. [TpuBoauTH
MpUMEPBHl  AHTPOTIOTECHHBIX
U3MeHeHu B Oumocdepe.
OueHuBaTh  TMOCJEACTBUS
3arpsi3HEHUST  BO3AYIIHOM,
BOJIHOW Cpe€Ibl, U3MEHEHUS
KIIuMarTa, COKpAIICHHS
O6ropazHo0Opasusi.
®opMyHpoBaTh
COOCTBEHHYIO TO3HUIIUIO TI0
OTHOIICHHUIO K TJI00abHBIM
u PETHOHATEHBIM
HKOJIOTHYECKUM
npoOiemawm,
apryMEeHTHPOBATh CBOIO
Touky 3peHus. Ha3zpiBath
MPUYUHBI MOSIBJICHUS
MPUPOAOOXPAHHOM  ATHKH,
pacKpbIBaTh 3HAYCHHUE
nporpecca JUISE
IIPEOJOTIEHUS
HKOJIOTMYECKOTO KpHU3uca

DNeKTPOHHO-
oubanoTeuHas
cHucTeMa
https://znanium.com/
«Poccuiickas
ANICKTPOHHAS
IIKOJIa.
https://resh.edu.ru/

4.8

CocymiecTBoBaHUE
IIPUPOABI
YeoBeuecTBa

PackpeiBaTh  conxepxkaHue
TEPMHUHOB W ITOHATHUI:
panuoHaIbHOE
IIPUPOJONOIB30BaHUE,

DNEKTPOHHO-
OubInoTeuHas
cucrema
https://znanium.com/




YCTOWYMBOT'O pa3BUTHUSA

YCTOMYUBOE pa3Butue, | «Poccuiickas
KOSBOJIIOLIUS. ANEKTPOHHAS
XapakTepru3oBaTh IIKOJIa.
panuoHaIbHOE https://resh.edu.ru/
HCIIOJIb30BaHUE TTPUPOTHBIX

peCypcoB; OCHOBHBIC

TTOJIOYKEHUS KOHIICTIIIHH

IIpakTHYeckas 4acTh Y4eOHOT0 MpeaMeTa

IIpakTuyeckue u (WIK) JadOpaTopHbIE PA0OTHI

10 kiacce
Ne Tema KoauuecTBO 4acoB
1 JlaGopaTopnass pab6ota Nel. AKTHUBHOCTH (DEpMEHTOB 1
KaTajas3bl B d)KUBOTHBIX U PACTUTENBHBIX TKAHSIX
2 JlaGopatopnas pabora Ne2. [Inasmonu3 u Jerniaa3Moin3 1
B KJIETKaX KOXKHUIIbI JIyKa
3 Jlaboparopuas pabota Ne3. CrpoeHue pacTUTEIBHOM, 1
KUBOTHOM, IpuOHOW M OaKkTepuanbHOM KIETOK 0]
MHUKPOCKOIIOM
4 Jlaboparoprass pabora Ned. HalOmromeHue MuTo3a B 1
KJeTKaX KOHYMKAa KOpeIlKa JIyka Ha TOTOBBIX
MUKpoIpenaparax.
5 JlaGopatopHas pabora Ne5. M3ydenue craauii Meiioza Ha 1
TOTOBBIX MUKpOIIpenaparax
6 JlaGopaTopHast pabora Ne6 N3yueHue M3MEHUYMBOCTH Y 1
pacTeHHd, IOCTPOCHHWE BapUALMOHHOTO psla U
BApUAILIMOHHON KPUBOM.
1 [Tpaktnyeckas pabota Nel. Pemenue reHeTHUecKux 1
3a/1a4y
2 [Tpaktuyeckas pabGora Ne2. CocraBieHHE W aHAIU3 1
POJIOCIIOBHBIX
11 kaace
Ne Tema KoanuyecTBO 4acos
1 JlaGopatopHas pabGotaNel. Mopdonoruueckue 1
0COOEHHOCTH PAaCTEHHI pa3HbIX BUJOB
2 JlaGopatopHast pabotaNe2. FI3MeHYHBOCTh OPraHU3MOB 1
3 JlaGopaTopHas pabotaNe3. [IpucnocobaeHHOCTH 1
OpPraHu3MOB K cpejie OOMTaHus
4 JlaGopatopnast pabotaNe4. CocTaBieHHE MHIIEBBIX 1
Lenen
1 IIpakTnueckas pabota Nel.Onenka BIIASTHUS 1
TEMIEPATYPHI BO3/1yXa HA YEJIOBEKA
2 [TpakTnueckast pabora Ne2 AxkBapuyMm Kak MOJEIb 1




9KOCUCTEMbBI

IIpakTnueckas pabota Ne3.CpaBHurenbHas
XapaKTepUCTHKA IPUPOJHBIX U HAPYHIIEHHBIX SKOCUCTEM

[TpakTudeckast pabora Ned.OmnpenencHre KauecTBa BOIbI
BOJOEMA




5. Iloypo4Hoe NJIAHNPOBAHUE

10 kaacce

Ne \ Tema ypoka

Tewma 1. buosorus xak Hayka (2 4)

1 buosiorus kak Hayka

2 MeTo/1bl TO3HAHUS KUBOU MPUPOJIBI

Tema 2. J)Kuble cuctemsl 1 UX opranuzanusi(1y)

3 \ bronornyeckne cucTeMsl, MPOLIECCH U UX U3YUYECHHE

Tema 3. XuMHuueckuil COCTaB U CTPOEHHUE KIIETKH

4 XHUMHUYECKUH COCTAB KJIETKU. BoJa 1 MUHEpallbHbIE COMU

5 Benku. CocTaB u crpoeHne 6eIKoB

6 DepMeHTbl — OMOJIOrMYECKHE KaTaau3aTophl

7 Yrnesonsl. JInnuael

8 Hyxnennosbie kucnotsl. ATO

9 Wcropust u metoabl n3ydenus kiuetku. Kierounas reopust

10 Kunerka kak 1enoctHasi xuBasi CUCTEMA

11 CrpoeHue 3yKapuOTUYECKON KIETKH

Tema 4. )KusnenearenbHOCTh KIETKH (6 1)

12 OO6wmen BemecTB. [Imactuaecknii oOMeH. DOTOCHHTE3. XEMOCHHTE3
13 DHepreTudyeckuii o0OMeH

14 buocunres 6enka

15 buocunTtes 6enka

16 Hexknerounsie GopMBbl )KHU3HE — BUPYCHI

Tewma 5. Pa3MHOXeHHE M MHIUBUAYATbHOE Pa3BUTHE OPraHu3MOB (5 9)
17 KuszneHHbIl UMK KIETKU. [enenue kineTtku. MuTo3

18 DopMBI PA3MHOKEHUSI OPTaHU3MOB

19 Melio3

20 O06pa3oBaHre U pa3BUTHE MOJOBBIX KJIETOK. OMIOTOTBOPEHHE

21 WHauBHyanbHOE pa3BUTHE OPraHU3MOB

Tema 6. HacnencTBEHHOCTh M K3MEHUHMBOCTH OPraHU3MOB (8 4

22 I'eHeTrKa — HayKa O HACJIEICTBEHHOCTH ¥ N3MEHYMBOCTH

23 3aKOHOMEPHOCTH HACIEeI0BaHUs MPU3HAKOB. MOHOTHOPUAHOE CKPEIIUBAHNE
24 JurubpunHoe ckpenyBaHie. 3aKOH HE3aBHCHUMOT'O HACJI€JOBaHMsI IPU3HAKOB
25 ClieruIeHHOE Ha CJIeI0BaHNE MPU3HAKOB

26 I'eneruka nmoma. HacnegoBanue npu3HakoB, CHETICHHBIX € MTOJIOM
27 W3menunBocTs. HenacnencTeeHHass K3MEHUYNMBOCTh

28 HacnencrsenHass n3MeHUYUBOCTH

29 I'eneruka yenoBeka

Tema 7. Cenexiust opranu3mMoB. OcHOBBI OuoTexHonoruu (3 )

30 Cenexkuus Kak Hayka M MPOIECC

31 Metozbl ¥ JOCTHIKEHUSI CENIEKIIMU PACTEHUM U JKUBOTHBIX

32 MeToapl U JOCTHKEHUS CETIEKITNN PACTEHUH U dKUBOTHBIX

33 buortexHonorust kKak oTpaciab NPOU3BOACTBA

11 kiaace

Ne \ Tema ypoka

Tema 1. OBomonnonHas ouonorus (9 u)




1 DBOJIIOLMS U METOJIbI €€ N3YUEHUSI

2 VicTopus pa3BUTHS NPEACTABICHUIN 00 SBOJIIOLUU

3 Bun: xputepuu u crpykrypa. [lonmyssiius kak sneMeHTapHas eIMHUIA BUAa

4 JBmkynme cuibl (31eMeHTapHbIe (PaKTOPHI) IBOIIOIUH

5 EcrecTBenHnsbIit 0T00p 1 ero GopMbl

6 Pe3ynbTaThl 3BOMIONNN: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U BHJI000pa30BaHHE

7 HanpasiieHus 1 myTu Makpo3BOJIIOIMH

8 Hanpasnenust u myTu MaKpoIBOJIIOIHH

9 OBOJIIOLUS U METO/BI €€ U3YyUEHUS

10 Wcropust pa3BUTHS NIPEACTaBICHUI 00 ABOIOIUN

Tema 2. Bo3HuKHOBEHHE U pa3BUTHE KU3HU HA 3emuie (9 u)

11 Uctopus xxu3nu Ha 3emiie 1 MeTO/Ibl €€ u3ydeHus. [ unore3sl mporucxoxaecHUs
YKU3HU Ha 3emiie

12 OCHOBHBIE 3Tarbl 3BOIIOLUNA OPraHUYECKOr0 MUpa Ha 3emiie, Pa3BUTHE KU3HU 110
9paM U nepuoaam

13 CoBpeMeHHasl cucTeMa OpraHuyecKkoro Mupa

14 DBOJIOIKS YeT0BEeKa (AaHTPOIIOTEeHE3)

15 JIBmkyne cuibl ((hakTOphl) aHTPONIOTEHE3a

16 OCHOBHBIE CTaJIUX DBOJIOLIUH YEJIOBEKA

17 YenoBeueckue pacel M NPUPOJIHBIC aJANTALIMU YEIOBEKA

Tema 3. Opranu3msel U okpyxaromas cpena (5 9)

18 OKoJI0rus Kak HayKa

19 Cpenbl 00MTaHHS U SKOJIOTHYECKHE (DaKTOPBI

20 AOuoTtndeckue HakTopbl

21 bruotnyeckne hakTopsl

22 DKOJIOTHYECKHE XapaKTEPUCTUKU BUIA U MOMYIISIIIHH

Tewma 4. Coob1iecTBa U 3K0JI0rHYecKue cucteMsl (9 u)

23 CooOuiecTBa OpraHu3MoB

24 DKOCHCTEMBI U 3aKOHOMEPHOCTH UX CYIIECTBOBaHUS

25 DKOCHCTEMBI U 3aKOHOMEPHOCTH UX CYIIECTBOBAaHUS

26 IIpupoaHbIie H5KOCUCTEMBI

27 AHTPOTIOT€HHBIE YKOCUCTEMBI

28 buocdepa — rmobanpHas sxocucTeMa 3eMiH

29 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHMOC(EpBI

30 UYenoseuecTBo B Ouochepe 3emin

31 CocyiiecTBoBaHHE IPUPOABI M YEIOBEYECTBA

OueHOYHbIH HHCTPYMEHTaAPHUil

[Tpu oreHMBAaHUHM MPOCTOTO TECTa W3 TATH BOIPOCOB Hambosee IeaecoodpaszHo
MCTIOJIb30BaHUE CIEAYIONIETO IKATUPOBAHMUS:

— HET OIIMOOK — OIIEHKa «5»,

— OJIHA OITMOKA — OTICHKA «4»,

— JIB€ OLIMOKH — OLEHKa «3»,

— TPH OIITUOKU — OIEHKA «2».

[Ipu mpenbsiBneHun oOydaronuMcsi 6ojee CIOKHBIX (GOPM 3alaHuil B TECTOBOM
dbopmaTe MOKHO MCIIOIH30BATh MIKAIMPOBAHHUE, MPUBEICHHOE B JAHHOU Ta0IHIIE.
O11eHKa YCTHBIX OTBETOB O0yUaIOLUXCs [0 OMOJIOTUH

OTmeTKa «5» CTaBUTCS B CICAYIOIMINX CITydasx:



- JIaH TIOJHBIA W TPaBWIbHBIM OTBET HA OCHOBAaHWM IOJYYECHHBIX 3HAHUU, C
MIPaBUWIbHBIM MCIOJIb30BAHHEM OMOJIOTHYECKUX TEPMUHOB;

- MaTtepuagl M3JI0XKEH B ONPEACICHHOW JIOTMYECKOW IOCIEI0BATEILHOCTH,
HAaYYHBIM SI3bIKOM;

- OTCYTCTBYIOT OIIMOKH U HETOYHOCTH;

- OTBET CaMOCTOSATEIILHBIN.

OtMeTKa «4» CTaBUTCS B CICAYIONIUX CIydasx:

-J1aH TIOJIHBIM Y NMPABUJIbHBIN OTBET HA OCHOBAHUU ITOJTYYECHHBIX 3HAHU;
-MaTepual U3JI0KEH B ONPEAEIEHHON MOCIIE0BATEIIBHOCTH;

- JOMyUIEHbl 2-3 HECYIIECTBEHHbIC OIIMOKH, HWCIPAaBICHHBIE MO TPEOOBAHUIO
YUUTEISA, WIH JaH HETOJHbIA U HEYETKUN OTBET.

OtMeTKa «3» CTaBUTCS B CICIYIOIIUX CIydasiX:

-IaH TIOJIHBIA OTBET, HO TMpPU OSTOM JOMYIIEHBI CYIIECTBEHHBIE OIIHUOKH,
HETOYHOCTH B HCIIOJb30BAHUM HAYYHBIX TEPMHUHOB, WJIA OTBET HEIMOJHBIN,
HApYIIIEHA JIOTUKA OTBETA;

-JaH HEMOJIHBIA OTBET, COMPOBOXKIAIIIUNCA HABOIAIIMMHU BOIIPOCAMU CO
CTOPOHBI YUHUTETIA.

OTMeTKa «2» CTaBUTCS B CIACAYIONIUX CIy4dasx:

-OTBET OOHAPYKHMBAET HEIMOHMMAaHHWE OCHOBHOTO COJICp)KaHHS  y4eOHOTo
MaTrepuana;

-IOMYIIEHBbI CYIIECTBEHHbIC OLIMOKH, KOTOpPhIC YyYalIUuiCd HE MOYXKET UCIPABUTh
MIPY HABOAIIIUX BOIPOCAX YUUTENS;

-OTCYTCTBHE OTBETA



Meponpm{Tnﬂ, HalpaBJICHHbIC HA PCIICHUA 3a1a9 BOCIIUTAHUSA

CenTs16pn Jlunetika 1 ceHTAOpS

OKT0pb Konnept k nHI0 yunrtens

Hos6pb KoHuepr k 1HI0 Marepu

Jexabpb IIposenenne Enku

SIuBapp Berpeua Poxnecrsa

DeBpab CopeBHOBAHUE K THIO MY>KECTBA
Maprt NuremnexktyanbHasg urpa Kk 8 Mapra
Arnpenb Cy0600THHK y TIKOJIBI

Maii MuTHHT K IHIO modena




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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