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denepanbHas pabouas nmporpaMma 1o yueoHomy npeamery «buonorusy (6a30Bblii
ypoBeHb) (mpeameTHas 00sacTh «ECTECTBEHHO-HAy4yHBIE MPEAMETHI»)  (Hanee
COOTBETCTBEHHO — Mporpamma mno OWOJIOTMH, OWOJIOTHS) BKJIHOYACT MOSCHUTEIBHYIO
3aMUCKY, COJAEpKaHWE OOyuUeHMs], TUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHHS MPOrPAMMBI
1o OMOJIOTHH, TEMATUUECKOE TNIAHMPOBAHUE.

[TosicHuTENMbHAS 3aMKUCKAa OTPAKAET OOLIME IENIM W 3aJa4d M3Y4YCHUs OMOJIOTHH,
XapaKTEPUCTUKY TCHXOJOTHYCCKUX TPEANOCHUIOK K €€ HM3YYCHHMIO O0YYaromUMUCS,
MECTO B CTPYKType Y4eOHOro IIaHa, a TaKKe MOAXOAbI K OTOOpY COACpKaHMS,
K OTIPEJIENICHUIO THITAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOyueHMs] PACKPHIBACT  COJEPXKATEIbHBIE JIMHUU, KOTOPHIC
npeaaraTes Uisi 003aTebHOTO M3YUCHHUS B KaKJAOM KJIACCE HA YPOBHE CPEIHETO
o611ero oOpazoBaHMsl.

[InanupyeMble pe3ysabTaThl OCBOCHMS TPOTPAMMBI MO OWOJOTMM BKIHOYAIOT
JIMYHOCTHBIE, METANMPEIMETHBIE PE3YJIbTaThl 3a BECh MEPHOJ OOyUEHHUS HA YPOBHE
cpeanero odmero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC AOCTHXKEHUs 0O0y4YaroUIerocs
3a Ka)KJIblil o1 00yUYeHUsI.

IHOACHUTEJIBHASA 3AIINCKA

[Ipu  pa3paboTke mTporpamMmbl 1O OWOJIOTUM TEOPETUUYECKYID  OCHOBY
JUISL ONpEECHUs] MOJAXOJ0B K (DOPMUPOBAHUIO COJEPKaHUS y4eOHOro mpeaMera
«buonorus» COCTaBUJIU: KOHIICOITYJTbHBIC MTOJIOKCHUS drocC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEICH, COAEPaHUs, Pe3ybTaTOB 00yUeHHUsl U TPeOOBaH Ui
K YPOBHIO MOATOTOBKM BBINYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENAX W MPUHLMIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHEro 00IIero oopa3oBaHMsl
B Poccuiickoit deaepanmu, a Takke MOJNOKEHUS O criequ@uke OHOJIOTUH, €€ 3HAYCHUH
B [TO3HAHUH YKUBOH IPUPO/IBI M 00€CIIEUEHUHU CYLIIECTBOBAHMSI YETIOBEUECKOT0 O0IIIECTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHUSIM OINPEIENICHBl OCHOBHBIE (DYHKLMU MPOrpaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMmma mo Ouoyioruu NaéT MPEACTaBICHHE O LEnsx, 00 oOuiell crpareruu
00y4YeHMs, BOCIIMUTAHUS M Pa3BUTHSI OOYyYAIOLIMXCS CPEACTBAMHU Y4E€OHOrO MPEAMETA
«buonorusy, onpenenser 00s3aTeNnbHOE MPEAMETHOE COJCPXKAHUE, €r0 CTPYKTYPY,
pacnpeaeneHue no pa3jaeaam 1 TeMam, peKOMEHAYEM VIO ITOCIEA0BATENbHOCTD U3YUEHUS
y4eOHOro Marepuasa ¢ y4éToM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, TOTUKU
00pa30BaTENBHOIO MPOLECCA, BO3PACTHBIX OCOOEHHOCTEH 00YyYarOLIMXCS.

B mporpamme 1mo OMOJOrMM TaKKE YYMTHIBAIOTCS TPeOOBaHMs K TUIAHUPYEMBIM
JMYHOCTHBIM, ~ METANpPEAMETHBIM M OPEAMETHBIM  pe3yjbTaraM  OOydeHHs
B (DOPMUPOBAHUM OCHOBHBIX BHAOB Y4€OHO-MO3HABATEIBHON IEATEIbHOCTH/YUCOHBIX
JEUCTBUI 00y4JarOIIMXCs MO OCBOEHUIO COAEPXKaHUSI OMOIOrHUECKOro 00pa3oBaHMsI.

B nporpamme mo Ouonormm (10—11 kmaccel, 0a30BbIi YpOBEHb) peau30BaH
NPUHLKAN TPEEMCTBEHHOCTHM B HW3yYeHHMH Owuosoruu, Onarogaps ueMmy B Heit

3



DenepanpHas pabouas nmporpamma | buosnorus. 10-11 kmaccel (0a30BbIi yPOBEHB)

POCMaTPUBAETCS HAMPABICHHOCTh HA PA3BUTHE 3HAHWIA, CBSI3aHHBIX C (POPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LIEHHOCTHBIX OpPUEHTAlMH  JIMUHOCTH,
HKOJIOTMYECKOTO MBIIIJIEHUS, TPEJCTABICHUH O 3J0POBOM 00pa3e KU3HU U OEPEKHBIM
OTHOILIEHHEM K OKpyXarolei mnpupoanoii cpene. [loaTroMmy Hapsay ¢ H3ydeHHEM
001IEOMOIOTHYECKMX TEOPUH, a TakKe 3HAHUM O CTPOCHHMHU >KMBBIX CHCTEM Pa3HOTo
paHra W CYIIHOCTH OCHOBHBIX TPOTEKAIOIIMX B HHUX IMPOLIECCOB B MMpPOrpaMme
1o OMOJIOTHH YAEIEHO BHUMAHKE UCTIOJIb30BAHMUIO MOTYUYEHHBIX 3HAHUH B MTOBCEAHEBHOM
YKU3HU JUTS PEIICHUs] TPUKIIAHBIX 33/1a4, B TOM YKcie: TPOPUIaKTUKKA HACIIEACTBEHHBIX
3a00/IeBaHUN YENIOBEKA, MEIUKO-T€HETHMYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMSI
HKOJIOTMYECKH LIENIECO00Pa3HOro MOBEICHHS B OKPYKAIOLIeH MPUPOIHOI cpenie, aHanm3a
BIIMSHUSL XO3SIMCTBEHHOM JEATENIbHOCTH 4YElIOBEKAa HA COCTOSIHUE MPUPOAHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHME BHMUMAHHUS K MPUKIAIHONH HANpaBICHHOCTU
yueOHOro mnpeaMera «buonorus» NpPOAMKTOBAHO HEOOXOAUMOCTBIO 00ECHECUCHUSI
YCIOBMIA JJIsl PEelleHHs] OAHOM M3 aKTyalbHbIX 3afay MIKOJLHOTO OMOJIOrMYECKOro
oOpazoBaHusi, KOTOpas mpeanonaract (POPMHUPOBAHUE Y OOYYAIOIIMXCS CHOCOOHOCTH
aanTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

[Iporpamma 1O OMOJIOTHM SIBJISIETCS. OPUEHTUPOM JJIsi COCTABJICHHUS Paboumx
NporpaMM, aBTOPbl KOTOPBIX MOTYT MPENJIOKUTh CBOM BapHaHT MOCIEAOBATEIHHOCTU
M3y4YEeHUs U CTPYKTYpbl Yy4eOHOro Marepuana, CBOE BUACHUE MyTe (OpPMUPOBAHUS
y oOyuaromuxcst 10—11 kmaccoB MpeAMETHBIX 3HAHWH, YMEHUI U COCOO0B yueOHOM
JEATEILHOCTH, a Talkke METOAMYECKUX PELIeHUH 3a7au BOCIUTAHUS W Pa3BUTHS
cpeacTBaMu yueOHoro mpeaMera «buonorusy.

buosnorus Ha ypoBHE CpeAHEro oOmiero o0pa3oBaHUs 3aHMMAET BAXKHOE MECTO.
OH obecrieunBacT GOpMUPOBAHUE Y OOYUAIOIIUXCS TPEACTABICHHA O HAYYHOH KapTUHE
MHpa, paciiupseT M 0000IIaeT 3HaHUS O S>KUBOM TNpUpoae, €€ OTIMYUTEITbHBIX
NpU3HaKax — YPOBHEBOM OpraHM3ali U SBOJIOLMHU, CO3AET YCIOBHS JAJIsl: TMO3HAHUS
3aKOHOB JKMBOW MpPUPOJbL, (OPMUPOBAHUS (YHKIIMOHATIBHOM TPaMOTHOCTH, HABBIKOB
37I0pOBOr0 U 0€30MacHOro o0pasa *HU3HU, SKOJOTMUYECKOTO MBILUIEHHS, [IEHHOCTHOTO
OTHOILIEHUS K YKMBOM MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHHE OMOJIOTHS MMEET TaKXKE U PELICHUS BOCMMTATEIbHBIX W
Pa3BUBAIOLIMX 33Ja4 CPEeIHEro o0wEero oOpa3oBaHMsl, COMUAIMA3ALMKN O0YYarOIIMXCS.
M3ydyenue OGuonoruu 00ECIeUMBaET yCIOBHUS Al (POPMUPOBAHUS MHTEIUIEKTYAJIbHBIX,
KOMMYHUKAIIMOHHBIX M WH(pOPMALMOHHBIX HABBIKOB, OSCTETUYECKOW KYJBTYPHIL,
CIIOCOOCTBYET MHTErpaliid OMOMOTMUYECKMX 3HAHUIM C TPEACTABICHUSIMU U3 JPYTUX
y4eOHBIX TPEAMETOB, B YACTHOCTH, (PU3MKH, XuMUU U reorpaduu. HazBaHHbIE
MOJIOXKEHHUSI O MPeJHA3HAYEHUH yueOHOro mpeaMeTa « buonorus» coctaBiuiii OCHOBY JJIs
ONpE/CICHUs] TMOAXOJOB K OTOOpPY M CTPYKTYPHPOBAaHMIO €ro  COACpXKaHusl,
NPEICTaBJICHHOrO B MporpaMMe 1o OHOJIOTUH.

Ot6op conepkanust ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIUI KyJIbTYPOCOOOPA3HOTO MOAX0/A, B COOTBETCTBUM C KOTOPBIM
0Oy4aroImecs: JOJDKHBI OCBOMTH 3HAHWSI M YMEHMsI, 3HAUUMBbIE il (POPMHUPOBAHUS
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o0IIeH KyJbTYpPbI, ONPEACISIONINE aACKBATHOE MOBEACHUE YEJIOBEKA B OKPYKAOIIECH
OPUPOJTHON Ccpefe, BOCTPEOOBAHHBIE B TOBCEAHCBHON S>KU3HU M MPAKTUUYECKOM
nesrenbHOcTH.  Ocoboe MECTO B 3TOM CUCTEME 3HAHWW 3aHMMAKOT  BJIEMEHTHI
COACP)KaHMs, KOTOpPBIE CHYKaT OCHOBOW Ui (pOpMUpOBaHUS MIPEACTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHPAa M LIEHHOCTHBIX OPHUEHTALMSX
JMYHOCTHU, COCOOCTBYIOLIMX I'YMaHU3AMK OMOJIOrHYECKOTO 00 pa3oBaHMsI.

CTpyKTypypOBaHuE  coxepkaHust  y4yeOHOro  marepuaja B IPOrpaMme
no OHONOTMM  OCYILECTBICHO C YY€TOM MPUOPUTETHOrO 3HAYCHHS 3HAHUMN
00 OTJIMYUTENBLHBIX OCOOCHHOCTSIX >KMBOW MPUPOIBI, O €€ YPOBHEBOM OpraHu3aluu
W 3BOJIIOLMHU. B COOTBETCTBUHM C 3TUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICJICHBI CIICAYIOIIME COJCPXKaTebHble JIMHUM: «buonorus kak Hayka. Metomasl
HAY4YHOTO TO3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHusm Kak
Oumonornueckass cucremay, «Cucrema M MHOrooOpasue OpPraHMYECKOro MHpay,
«DBOJIOLMS )KMBOW TTPUPOJIBI», « DIKOCUCTEMBI M TPUCYIIUE UM 3aKOHOMEPHOCTI.

Llenb u3yuenus: yaeOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIQJICHHUE
OOYYAIOIIMMUCS 3HAHUSMUA O CTPYKTYPHO-(DYHKIMOHAIBHONH OpraHM3aluy  KUBBIX
CHUCTEM Pa3HOr0 paHra M NpUOOpEeTEHUE YMEHWH HCIONb30BATh OSTH  3HAHMS
JUIs TPaMOTHBIX JECHCTBUI B OTHOIICHWM OOBEKTOB >KUBOW MPHUPOJBI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TPOOTIEM.

JlocTxkeHue (S0 WU3YUYCHUS yueOHOro npeamera «buosorus»
Ha 0a30BOM YPOBHE 00€CTICUUBACTCS PEMICHUEM CIICAYIOIUX 3a/1a4:

OCBOCHHE OOYYAIOUIMMMCS CUCTEMBI 3HAHUN 0 OMOJIOTMYECKUX TEOPUSIX, YUCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T[UNOTE3aX, MpaBHiaX,  CIy)KallUX  OCHOBOH
QUi (pOpMUPOBAHUS MPEACTABICHUHA O ECTECTBEHHO-HAYYHON KapTUHE MHUPA, O METO/IAX
HAYYHOT'O MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U 0COOEHHOCTSIX KUBBIX CUCTEM PA3HOTO
YPOBHSl OpPraHW3alliM, BBIJAIOMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJIOTHH;

dopmupoBaHue y  OOydYalOIIMXCS  MMO3HABATEIBHBIX, HMHTEJUICKTYAJIbHbBIX
¥ TBOPUECKUX CITOCOOHOCTEH B IPOLIECCE aHAIN3A JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTMU
HAYYHBIX B3IVISJIOB, UACH M MOAXOJOB K M3YUYEHUIO JKUBBIX CHCTEM PA3HOIO YPOBHS
OpraHM3alvy;

CTAHOBJICHHUE Y 00yYarOIMXCsl 00IIEH KYIbTYpPhl, (PYHKIIMOHAILHON IPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHATH W OLICHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa >KUBOU
NPUPO/IbI HA OCHOBAHWY 3HAHWIA W OMbITA, OTYUYECHHBIX TPA U3YYEHUU OUOJIOTHH,

GopmupoBaHue |y  OOyYalOIIMXCS  YMEHUW  WMJUTFOCTPUPOBATh  3HAYCHHE
OMONOrMYECKMX 3HAHWW B TPAKTUYECKOH JACATEIBHOCTH YENIOBEKA, Pa3BUTUH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUI B arpoOMOTEXHOJIOTHIA;

BOCIIUTAHUE YOESKIAEHHOCTH B BO3MOYKHOCTM TO3HAHMSI YETOBEKOM >KUBOM
OPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOLIEHUS K HEW, COOMIOICHUS S THYECKMX HOPM
NPY IPOBEACHUN OMOIOTMYECKUX HCCIIEIOBAHNI;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWA JUIsl TOBBIMICHUS  YPOBHSI
HKOJIOTHYECKON KYJIBTYPBL, A1l (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
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OPUMCHECHUE TMPUOOPETEHHBIX 3HAHWW M YMEHUH B TIOBCETHEBHOW JKU3HU
JUISL OLICHKH TIOCJIEACTBUAN CBOECH HACATEIILHOCTH 10 OTHOLICHUIO K OKPY/KAKOLIEN CPeE,
COOCTBEHHOMY  3/I0POBbIO, OOOCHOBAaHME M COOMIOJICHUE MEP MNPOPHIAKTHKA
3a00J1€BaHIH.

B cucreme cpemHero oOmero oOpa3oBanus  «buosorus», u3ydaemas
Ha 6a30BOM YPOBHE, IBJSIETCS 00s3aTEIbHBIM YUEOHBIM IPEAMETOM, BXOASILINM B COCTaB
npeaAMETHON 00macTh «ECTECTBEHHO-HAYUHBIE TPEIAMETBI.

OO01ee 4ucao 4acoB, PEKOMEHOBAHHBIX [JIsl U3ydeHUsi Oumonorum — 68 4acos:
B 10 kmacce — 34 yvaca (1 yac B Heaemto), B 11 knacce — 34 yaca (1 gac B HEAEHO).
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COAEPKXAHUME OBYUYEHUA

10 KUITACC

Tema 1. buosiorusi Kak HaykKa

buonoruss kak Hayka. CBs3b OMOJOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU
U IPYTUMH €CTECTBEHHBIMU HayKaMu, (puocoueid, STUKOIM, 3CTETUKOM 1 mpaBoM. Poiib
Oouonornu B (POPMUPOBAHMM COBPEMEHHOM HayuyHOW KapTuHbl Mupa. Cucrema
OMOJIOrMYECKUX HAYK.

Metoapl MO3HAHUS SKUBOM TPUPOIbLI (HAOIIOACHUE, SKCIEPUMEHT, OMUCAHME,
U3MEPEHUE, KIacCu(pUKaIUs, MOJCTUPOBAHKUE, CTATUCTUUYECKAs 00pabOoTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemer: Y. [lapsun, I'. Mennens, H K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabnuyer u cxemor: « MeTOBI TO3HAHMSI )KUBOM MPUPOABDY.

Jlabopamopnvie u npaknuueckue\padomsl:
[TpakTueckas padora Ne 1. «Mcnonb3oBaHWE Pa3IMYHBIX METOIOB MPU U3YUYEHUHU
OMONOrMYECKUX OOBEKTOB.

Tema 2. JKuBble cCTEMbI H HX OPTaHH3ALHA

JKuBble cucTteMbl (OMOCHMCTEMBI) Kak HpeaMeT u3ydyeHus Ouonoruu. OTiuuue
YKUBBIX CUCTEM OT HEOPraHMYECKON MPUPOABI.

CpoiicTBa OMocucTeEM M MX pazHooOpasue. YPOBHM OpraHu3aluud OUOCHCTEM:
MOJIEKYJIAPHBIA, KJICTOYHBIN, TKAHEBBIN, OPraHW3MEHHBINA, IOMYJIALUOHHO-BUIOBOH,
AKOCUCTEMHBIN (OMOreoneHOTHYECKIH ), OMOC(HEPHBIN.

Hemoncmpayuu:

Tabnuywr u cxemvi: «OCHOBHBIC MPU3HAKU KU3HWY», « Y POBHU OpraHU3alliu KUBOU
IPAPOIBDY.

Obopyoosanue: monenb monexyasl JTHK.

Tema 3. XuMH4YeCKHUii COCTAB H CTPOCHHE KJICTKH

XUMHUYECKH cOCcTaB  KIETKH. XHMMUYECKUME SJIEMEHTHI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHL. Bosla 1 MUHEpaTbHbIE BELIECTRA.

OyHKIMK BOJIbI 1 MUHEPATIBHBIX BEIIECTB B KJIETKE. [lomaepkanre 0CMOTHYECKOT O
OanaHca.

benku. CocraB u crpoeHHe O€IKOB. AMHHOKHCIOTBL — MOHOMEPBI OEIKOB.
He3ameHuMbIE M 3aMEHMMbBIE AMHHOKUCIIOTHL. AMHMHOKMCIIOTHBI COCTaB. YPOBHU
CTPYKTYPBI O€JIKOBOH MONEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS
CTPYKTypa). XuMUYECKUE CBOMCTBA O€KOB. buosornueckue GpyHKIUM OEIKOB.

depMeHThl — OHonornyeckue Karanmsaropbl. CTpoeHue (PepMEHTA: AKTUBHBIN
HeHTp, cyoctpaTtHas crnenuduunocts. Kopepmentol. Buramuubl. Otinnuns GepMEeHTOB
OT HEOPraHMYECKUX KaTaTu3aTOPOB.
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YrneBoabl: MOHOCaxapuabl (THOKO3a, pudo3a M AC30KCHpUOO03a), JHrcaxapu/ibl
(caxapos3a, JlaKTO3a) M TOJMCAXapuibl  (Kpaxmayi, T[JIMKOTEH, LEJUII0N03a).
buonornueckue GyHKIUU YrieBOIOB.

Jiunuael: TpuraMiepusl, Gochomunuasl, creporasl. I uapopunbHo-ruapodoOHbIe
cpoiictBa. buonornueckne QyHkuuun aunuaoB. CpaBHEHUE VYIJIEBOJOB, OCEIKOB M
JATIUAOB KaK MCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnortsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciotr. Crpoenue n gynkuuu JIHK. Crpoenue n pynkuun PHK. Bugst PHK. AT®:
CTPOCHUE U (PYHKIIHH.

[{utonorust — Hayka o kneTke. Kierounas Teopusi — mpuMep B3aUMOACHCTBHS UIEH
1 (paKTOB B HAYYHOM MO3HAHUU. METObI U3YUEHHS KIIETKH.

Knerka kak wnenocrHas skuBas cucrema. OOImMe NMPU3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas memOpana, monekynbl JIHK kak reHeTmueckmii anmapar, CUCTeMa CHHTE3a
Oenka.

Tumel KIETOK: 3YKapHOTHUYECKass U NpokapuoThueckas. OCOOCHHOCTH CTPOCHHMS
npokapuoTudeckoi kietku. Kinerounas creHka Oakrepuii. CTpoeHHE 3yKapUOTHUYECKON
KJeTKH. OCHOBHBIC OTJIMYMSI PACTUTEIILHOM, YKUBOTHOM ¥ TPUOHOM KIIETKH.

[IOBEpXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJMKC,
ux ¢yukuuu. [Inazmatndeckas memOpana, €€ cBoiictBa W (yHkumu. lluTomnmazma
u e¢ opranouabl. OmnHomemOpaHHbie opraHouabl kietku: OIIC, anmapat ['ombmku,
nu30COMBL.  [loyaBTOHOMHBIE  OPraHOMABI  KJIETKM: MHWTOXOHJPWHW, IUIACTHIBL
[IponcxoxaeHne MATOXOHAPHUI 1 mmactu. Buasl mnactiua. HememOpaHHbIe OpraHou ibl
KJIETKHA: pUOOCOMBI, KJIECTOYHBIA LIEHTP, LEHTPUOJIM, PECHUYKHU, >KTYTHKH. DyHKIUU
OPraHoMI0B KJIETKH. BKITtOUeHus.

Snpo — perynsatopHslii neHTp kinetku. CrTpoeHue siapa: siaepHas 000J0YKa,
Kapuornaa3Ma, XpOMaThH, SAPBIIKO. XPOMOCOMBIL.

TpaHcnopT BEUIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemur: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiinen, P. Bupxos,
JIx. Yorcon, @. Kpuk, M. Yunkuuc, P. Opankiun, K.M. bap.

Juaapammer: «PacnpeneneHue XUMUYECKUX DJIEMEHTOB B HEKUBOH IMPUPOIEY,
«PacnpeneneHre XMMUYECKUX DJIEMEHTOB B YKUBOU NPUPOIEL».

Tabmuyer u  cxemer: «llepuognueckas TaOnMIa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenre MoOneKysbl BOAb, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYINbl Oelkay,
«Crtpoenue pepmentay, « Hyxnennossie kuciotel. JJHK», «Ctpoenue monekynsl ATO,
«CTpOoeHHE SYKApPUOTUYECKON KIETKMY», «CTPOCHHE >KMBOTHOM KIETKMY», «CTPOCHUE
PaCTUTENBHON KIIETKM», «CTPOEHUE MPOKAPUOTHYECKON KIeTKW», «CTpoeHue sapa
KJICTKHAY, « YTJICBOABD, «JIUUabD».

Obopyoosanue:  CBETOBOH  MHKPOCKOM, OOOpyIOBaHWE Uil  MPOBEACHUS
HAOMIOICHUH, M3MEPEHM, OSKCIEPUMEHTOB, MUKpOIpENaparbl  PaCTUTEIbHBIX,
YKMBOTHBIX U OAKTEPHATIBHBIX KIETOK.
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Jlabopamopnvie u npakmuueckue padomei:

JlaGoparopHas padota No 1. « M3yueHue KaTaIUTUUYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpUMeEpe aMUJIa3bl WU KaTaiasbl)y.

JlaGoparopHas padota Ne 2. «M3yueHue CTPOCHHSI KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuii MO MUKPOCKOIIOM HA TOTOBBIX MUKPOIpENaparax u uX OMACAHUEY.

Tema 4. /Ku3HenesITeJIbHOCTD KJIETKH

OOMeH BeliecTB, WM MeTa0omu3M. AcCUMWISALMS (MJaCTUYECKUN OOMEH)
U JUCCUMWISALMS (SHEPreTMYeCKuii OoOMEH) — JBe CTOPOHBI €AMHOrO Mpolecca
metabonu3Ma. Ponb 3aKOHOB COXpPAaHEHUsS BEUIECTB M JHEPrUM B IOHMMAHUU
MeTadonM3Ma.

Tunbsl oOMeHa BeliecTB. aBTOTPO(HBIM M reTepoTpodHubiil. Ponb ¢(epMeHTOB
B OOMEHE BEILECTB U MPEBPAILECHUH SHEPIUH B KIIETKE.

dortocunTe3. CBeroBas U TeMHOBas (a3bl orocuHTe3a. Peakumu GoTocuHTE3a.
O¢pdexruBHOCTE PoTOCMHTE3A. 3HAYEHKME (POTOCUHTE3A IS )KU3HU HA 3emiie. BiusiHue
yCIOBUH cpenbl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIILIEHHUS €ro MPOAYKTUBHOCTH
y KYJIbTYPHBIX PaCTCHUIA.

XeMOoCuHTE3. XEMOCHHTE3UPYIOIE OAKTEpUH. 3HAUCHHE XEMOCHHTE3A TSl )KU3HA
Ha 3eMIe.

OHeprernyeckuii oOMeH B KIeTKe. PacuienneHue BEIIECTB, BBIICICHUE
¥ aKKyMYJIMPOBAHUE HHEPTUM B KJIETKE. DTallbl 3HEPreTHUECKOro oOMeHa. [ mkomms.
bpoxenne wm ero Buapl. KHCIOPOAHOE OKHUCIEHHWE, WJIM KIECTOYHOE JIbIXAHHUE.
OxucnurenbHoe pochopuinpoBanue. IPPEKTUBHOCTh SHEPrETHUECKOTO 0OOMEHA.

Peakuuu marpuunoro cuntesa. ['enernueckas unpopmauus u JJHK. Peammzanus
reHeTUYeCKol uH(pOpMalM B KIETKE. [ €HETMUYECKMH KOJ M €ro CBOMCTBA.
Tpanckpuniusi — marpuunbiii cunte3 PHK. Tpancnsuus — OuocuHte3 Oenka. ITarmbl
Tpancsuu. KogupoBanue aMMHOKUACTOT. Posb pubocom B OnocuHTE3e OemKa.

Heknerounsie QopMbl >KM3HM — BHUPYChl. MICTOpHsST OTKpBITUST BHUPYCOB
(A.X. HBanoBckuii). OCOOEHHOCTM CTPOEHMS W SKM3HEHHOIO IHMKJIA BUPYCOB.
bakrepuogaru. bonesHn pacteHuii, )KUBOTHBIX W YEJIOBEKA, BBI3BIBACMBIC BUPYCAMM.
Bupyc ummynonedpuinura uenoBeka (BHUY) — Bo3Oymutens CITM/la. OOpathast
TPAHCKPHIILMSI, peBEpTaza U mHTerpasza. [Ipodunakruka pacnpocTpaHEHUs BUPYCHBIX
3a00eBaHni.

Hemoncmpayuu:

Iopmpemui: HK. Komenos, .M. UBanosckuii, K.A. Tumupsses.

Tabnuyer u cxemer: «Tunsl nuTaHusy, «Merabomuzmy, «MUTOXOHAPHUNY,
«OHepreTuyeckuit  oOMeH», «Xnopomnacty, «®Dorocunte3y, «Crpoenune JIHKy,
«Ctpoenre W (YHKUMOHMPOBaHHE TeHay, «CuHTe3 Oenka», «['eHEeTHUeCKuid KO,
«Bupycoy, «bakrepuodarn», «CtpoeHue W xku3HeHHbId 1wk Bupyca CIIA/a,
Oaktrepuodaray, «Penmmkanus JHK».

Obopyoosanue: wmoaenu-anmukaunu «Yasoenue JIHK wu  TpaHckpumnuusy,
«buocunres 6enka», « CTpoeHue KIeTKu», Mojenb cTpyktypsl JTHK.
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Tema 5. PasMHOKeHHE M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB

KrneTounslii nuk, wim sxu3HeHHbIA UK kKieTku. Matepdaza u mutos. [poneccst,
nporekatoue B uHTepdaze. Pemnmukanums — peakuuss marpuyHoro cuHtesa JIHK.
CtpoeHue XxpoMocoM. XpOMOCOMHBIHA HAaOOp — KapuOTHUIl. JIUTUIONAHBIN U TarjIOuTHbINA
XPOMOCOMHBIE HaOOpbl. XpoMmaruiel. [lUTONOrMYECKHEe OCHOBBI PA3MHOXKCHUS U
VUHAWBUIYAJILHOTO PA3BUTHS OPraHU3MOB.

Henenue kinetkn — MuT03. Cragun muto3a. [Iponeccesl, mporucxoasimue Ha pa3HbIX
CTaIUsIX MUTO3a. BUOIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi ruGenp KINEeTKA — arnonTo3.

@DOopMbl  Pa3MHOKEHHMSI OpPraHu3MoB: Oecroyioe ¥ 1mojaoBoe. Buabl Oecrnonoro
Pa3MHOXKEHMsI:  JEJIEHUE  HAABOE, IIOYKOBAHWME ONHO- M MHOIOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BErE€TATMBHOE Pa3sMHOXKEHHE. VICKYCCTBEHHOE KJIIOHMPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE VIS CEJICKLIVM.

[TonoBoOE pa3MHOMXKEHHE, M0 OTIMYHS OT OECIIONOrO.

Meiio3. Cragum wMeito3a. lIpouecchl, NPOUCXOASIIAE HA CTAausAX MeHo3a.
[Toenenne xpomocoM B Meiio3e. KpoccuHroBep. bUOOrMYECKHI CMBICIT U 3HAYECHUE
Meno3a.

["ameTorene3 — mpouecc 00pa3oBaHMs MOJIOBBIX KIETOK Y >KUBOTHBIX. [losoBbie
JKEJE3bl. CEMEHHUKU W SUYHUKK. OOpa30BaHME W PA3BUTUE IMOJIOBBIX KJIETOK — raMeT
(ciepMaro30Ma, SHUIIEKIIETKAa) — crepMaToreHe3 M ooreHe3. OCOOECHHOCTH CTPOCHUS
SAWLEKIIETOK U criepMaro3onaos. OmionorsopeHue. [lapreHorenes.

WuauBuayanbHOE  pa3BUTHE  (OHTOreHe3).  OMOPUOHAILHOE  Pa3BUTHUE
(oMOpuorene3). Otanbl 3MOPUOHATBHOTO PA3BUTUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOjeHue,  racTpyJisiius, OpraHoreHes. [TocToMOpHOHANBHOE ~ pa3BUTHE.

Tunsl MOCTAIMOPUOHATIBHOTO Pa3BUTHUS. MPIMOE, HEMpsAMoe (JIMUMHOYHOE). BrusiHue
Cpeabl Ha Ppa3BUTUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u paszButHe pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTa/IMU PA3BUTHSL.

Hemoncmpayuu:

Tabmuyer u  cxemwvr:  «DOpPMBI  PA3MHOXKEHUS  OpPraHU3MoOBY»,  «JIBOiHOE
OIJIONOTBOPEHUE Y IIBETKOBBIX PAaCTEHUI», «BererarTuBHOE Pa3MHOXKEHUE PACTEHUIN,
«Jlenenue knetkn Oakrepuity, « CTpOECHUE MOJIOBBIX KIETOKY, K CTPOSHUE XPOMOCOMBIY,
«Knerounsii nuknmy, «Permmakanusa JAHKY, «Mutosy, «Meitosy, «lIpamoe u Henpsamoe
pa3BuTHEY», «l'aMeTOreHe3 y MIICKONUTAIMINAX W YEJIOBEKAa», «OCHOBHBIE CTAIWAU
OHTOICHE3AY.

Obopyooesanue: MHUKPOCKOIL, MHUKPOIPEapaThl «CnepMaTo30u1bl
MJIEKOTIUTAIOLIETOY, «SIMIeKneTka MieKkonuTarmero», «KapuokuHe3 B KIETKax
KOpEIIKa JIyKa», MarHuTHas MOJeNb-anniaukanus «/lenenue knerku», moxaens JIHK,
MOJIENb MeTada3zHOi XPOMOCOMBI.
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Jlabopamoprvie u npaknuueckue'padomoi:

JlaGoparopHas padota Ne 3. «HabmoaeHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha FOTOBBIX MUKPOIIpEnaparax.

JlaGoparopHas pabota Ne 4. «M3yueHune CTPOEHUs MOJIOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpenaparax».

Tema 6. Hacs1enCTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB

[Ipenmer u 3amauu reHeTukd. Mcropust pa3BuTHsi NeHETUKU. Poib LUTONIOrMU
¥ SMOPHOJIOTMH B CTAHOBJICHUM N€HETHKHU. BKIaa poCcCHMICKMX M 3apyOeKHBIX YUEHBIX
B Pa3BUTUE TCHETUKU. METOJbl TEHETUKH (TMOPUAONOIMYECKUAN, [IMTOICHETUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUH ). (OCHOBHBIE TE€HETHMYECKUE TOHATUS. [ eHeThdecKast
CHUMBOJIMKA, UCIOIB3yEMAsl B CXEMAX CKPCIIUBAHUH.

3aKOHOMEPHOCTH HACJICIOBAHUs TPU3HAKOB, YCTAHOBJICHHBIE ['. MeHaenem.
MonoruOpuaHoe cKkpenMBaHue. 3aKOH €IMHO-00pa3usi TMOPUIOB MEPBOTO MOKOJICHHUSI.
[TpaBuio JOMUHUPOBAHUS. 3AKOH PACIICIUICHUS NMPU3HAKOB. [ 'MMOTE3a YMCTOTHI TaMET.
[TonHOE ¥ HEMOTHOE TOMUHHAPOBAHME.

JiurubpuaHoe CKpemmBaHue. 3aKOH HE3aBUCMMOTO HACJEAOBAHHS MPU3HAKOB.
[[UTOreHETUUECKUE  OCHOBBI ~ JUTHOPUIHOTO  CKPEUIMBAHUS.  AHAIM3UPYIOLIES
CKpemmBaHue. HCronb30BaHWE aQHAIM3UPYIOWIETO CKPEIIMBAHUS ISl ONPEACIICHUS
TEHOTHIA OCOOH.

CuenyieHHOEe HacnenoBaHue npu3HakoB. PaGora T. Moprana mo CHEMJIEHHOMY
HACJICIOBAHUIO T'€HOB. HapymieHue ClernieHnsi TEHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAast TEOPUS HACTIEACTBEHHOCTH. [ €eHETUYECKHUE KAPTHL

['eHeTnka mona. XPOMOCOMHOE OINPEACICHUE TO0JIA. AYTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIE ¥ FETEPOraMeTHbIC OpraHu3Mbl. Hacienopanue npu3HaKos,
CLICTUICHHBIX C MTOJIOM.

HM3meHunBOCTh. BUIbI K3MEHUYMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Poiib
cpeabl B HEHACJICICTBEHHOW W3MEHUYMBOCTH. XapaKTEPUCTUKA MOIU(PUKALMOHHON
W3MCHUMBOCTU. BapuanmoHHbIA psiAi W BapualMoHHAas KpuBas. Hopma peaxuum
npu3Haka. KonrM4eCTBEeHHBIE M KAYECTBECHHBIC TPU3HAKK U MX HOpMa peakiyu. CBoiicTBa
MO (PUKALIMOHHOW M3MEHUYMBOCTH.

HacnencteHHasi, WM TEHOTUNMYECKAs, W3MEHYMBOCTh. KomOWHaTHMBHas
U3MEHUYMBOCTh. Mel03 M MOJIOBOM MpoIece — OCHOBA KOMOMHATUBHOM M3MEHUMBOCTH.
MyranonHas M3MEHUYMBOCTh. Knaccu(ukanus MyTalMid: TE€HHBIE, XPOMOCOMHBIC,
reHomMHeie. Yacrora u nOpuuuHbl  MyTanumil. MyrtareHHble  (akTopbl.  3aKOH
TOMOJIOTUYECKUX PAIOB B HACIAEACTBEHHON n3MeHunBoct H.M. Basuiosa.

BHesinepHas HaCIEACTBEHHOCTh U K3MEHYUBOCTD.

['eneruka uenoseka. Kapuorun yenoBexka. OCHOBHBIE METOABI TEHETUKH YETIOBEKA.
TCHEATIOTMYECKUIA, OJM3HELOBBINA, IIMTOTCHETUYECKUH, OMOXUMUYECKHIH, MOJIEKYJISIPHO-
TCHETHYECKU . CoBpeMeHHOE OIPEACIICHUAE TCHOTHUIIA! MTOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TECHOTUIMPOBAHME, B TOM uucie ¢ mnomowero [IP-ananusa.
HacaencrBennble 3a00iieBaHus YeI0BEKa: TeHHBIE 00JIE3HU, O0IE€3HH ¢ HACIEACTBEHHOM
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NPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE O0ne3Hn. COMaTUYEeCKAE M TEHEPATHBHBIC
myTauuu. CTBONOBbIE KIETKHW. [IpuHIMOBI 340pOBOr0 0Opasza >KU3HM, AMATHOCTUKH,
OpOQUIAKTUKMA W JICYEHHST TEHETHYECKUX Oosie3HEeH. MeaMKO-reHETHUECKOe
KOHCYJIbTUPOBAHKE. 3HAYECHUE MEIULIMHCKOM M€HETUKH B MPEIOTBPALICHUN U JICUCHUU
TEHETHYECKUX 3a00EBAHNI YEIOBEKA.

Hemoncmpayuu:

Ilopmpemwr: I'. Menpens, T. Mopran, I ne @pu3, C.C. UerBepukos,
H.B. Tumogeen-Pecosckuii, H. 1. BaBuios.

Tabnuywr u cxemvr: «MOHOTMOPUIHOE CKPEIIMBAHME W €r0 LUTOTCHETHYECKAs
OCHOBA», «3aKOH PACIUCIUICHUs M €r0 LIUTOrCHETUYECKAass OCHOBA», «3aKOH YMCTOTHI
ramery, «lurnbpuanoe ckpemmBaHue», «LluTonormueckue OCHOBBI IUTHOPUIHOIO
CKpeBaHusy, «Meito3y, «B3auMOAEHCTBUE aICNIbHBIX TEHOB», «l €HETHYECKue
KapThl PacTCHMM, >KMBOTHBIX M 4YeloBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEOBAHNUS, CLEIJICHHOTO C MOJIOMY, «KapruOTHUIIbl YEIOBEKA U KUBOTHBIX», «BuIbI
U3MEHUMBOCTHY, «MoaudukaumoHHas W3MEHUYMBOCTHY, «HacnmemnoBanme pesyc-
(axropar, «['eHeTnka rpynn KpoBu», K MyTaunOHHAs U3MEHUYUBOCTH.

Obopyoosanue:  MOAEIM-aMIUIMKAMM  «MOHOTHOPUIHOE  CKPEIIMBAHUEY,
«HenonHoe  momuHupoBanuey,  «JlurnOpuaHoe  ckpeumBanuey,  «llepekpéct
XpPOMOCOMY», MHUKPOCKON M MHKponpenapar «Jpozodpuia» (Hopma, MyTtauud (HOpMbI
KPBUILEB M OKPACKH Tena), repoapuii «I"opox moceBHOM.

Jlabopamopnsie u npakmuueckue padomsi:

JlaGoparopHasi padora No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO W
JUTMOPUAHOTO CKPEIMBAHMS Y APO30(HIIbI HA TOTOBBIX MUKPOIIPENaparaxy.

JlaGoparopHasi pabdora Ne 6. «H3ydeHue MoAM(PUKAIIMOHHON HM3MEHUYUBOCTH,
IIOCTPOCHUE BAPHALIMOHHOTO psiia U BAPUALMOHHON KPHUBOMY.

JlaGoparopHass pabora No 7. «AHamu3 mytauuit 'y Apo30o(uiabl Ha TOTOBBIX
MUKpONpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHUE U aHAJIM3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiexkuust opranu3smMoB. OCHOBbI OMOTEXHOJI0r UH

Ceneknus KaK HayKa U MPOLECC. 3apOXKACHHUE CENCKIMU U JOMECTUKALMS. Y YECHUE
H.W. BaBunoBa 0 LEHTpaX MPOUCXOKACHHUS WU MHOro0Opasusi KyJbTYPHBIX PAaCTEHHIA.
LIeHTpBI MPOUCXOXKACHUS TOMALIHUX SKUBOTHBIX. COPT, OPOAA, IITAMM.

COBpEMEHHBIE METOIBl CENEKIMHA. MaccoBbli W MHAMBUAYAIbHBIA OTOOPEI
B CEJICKIMM pacTeHUuil W KUBOTHBIX. OueHKa 3Kcrepbepa. ban3kopoacTBeHHOE
CKpemmBaHue — MHOpuAMHT. Uncrtas nuHus. CKpelMBaHue YUCTBIX JIMHMA. ['eTeposuc,
wim rulOpujgHas cuna. HepoxactBeHHoe ckpemMBaHue — ayTOpuaumHr. OtnanéHHas
rudpuanzanms 1 €€ ycnexu. MICKyCCTBEHHBII MyTareHe3 M MOJIy4YE€HUE MOJUILIONUIOB.
JIOCTMIKEHUSI CENEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonorus kak oTpaciib MPOU3BOACTBA. ['€HHAs MHKEHEPHs. OTalbl CO31aHus
pekomOuHanTHOi JIHK w TpaHcreHHeix opranu3moB. KiieTouHas WH)KEHEPHS.
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Knerounbie KynapTypbl. MUKPOKIOHANBHOE Pa3MHOKEHUE pacTeHuil. KitoHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SWCTBEHHBIX ~ OPraHUu3MOB.  ODKOJIOIMYECKHE
1 3tndeckue mpodaembl. [ MO — reHeTrnyecku MO (PUIIMPOBAHHBIE OPraHU3MBIL.

Hemoncmpayuu:

I[lopmpemer: H Y. BaBunos, U.B. Muuypumn, I'./[. Kapneuenko, M.®. HBanos.

Tabnuyer u cxemwr: Kapra «LIeHTPBI TPOUCXOKACHUS 1 MHOT000Opa3usl KYJIbTYPHBIX
pacrenuii»y, «llopombl nOMamHMX >KUBOTHBIX», «COpTa KYJBTYPHBIX PAaCTEHUN,
«Ornanénnas rudpuanzanus», «Padotsl akanemuka M.®. UBanoBay, «I[lomummonausy,
«O0beKkThl  OMoTexHOJIOTUMY,  «KierouHble  KyabTypel W KJIOHUPOBAHHEY,
«KoHCTpyHpOBaHKE U IEPEHOC IEHOB, XPOMOCOM).

Obopyoosanue: MyISKM TJIOJOB M KOPHEIJIOAOB AUKUX (POPM M KYJIBTYPHBIX
COPTOB pacTeHuit, repdapuii «CenbCKkOX03siCTBEHHBIE PACTCHUS.

JlabopamopHuuie u npakmuueckue padboml:

Okckypeust « OCHOBHBIE METO/IbI U IOCTHXKEHHS CEJIEKIIMU PAaCTEHUN M SKMUBOTHBIX
(Ha CENEeKIMOHHYIO CTAHIMIO, TUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA YYacTOK,
B TEIUIMYHOE X035 CTBO, JJAOOPAaTOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUITACC

Tema 1. DBosrOMOHHASE OHOJIOTHSA

[IpeanochiIKn BOZHUKHOBEHHUS 3BOJIFOLIMOHHON TEOPUHU. DBOIOLIMOHHAS TEOPUS U
€€ MecTo B OMOJIoruy. BiusiHue 3BOIIOIMOHHON TEOPHUN HA pa3BUTHE OMOJIOTHH U APYTUX
HayK.

CeuperenbctBa  3BOMONMH.  [laleoHTONOrMYECKHE:  MOCIEA0BATENLHOCTh
NOSIBJICHUST BHJOB B  MAJCOHTOJOTMYECKOH JIETOMHMCH, MNEPEXOAHBIE  (DOPMBL
Buoreorpaguyeckue: cxoacTBO U paznnuue payH u Gpaop MaTepuKoOB U OCTPOBOB.

OMOpPHONIOTMYECKUE: CXOACTBA W pa3nmuuus SMOPUOHOB  pasHbIX  BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENBHO-AHATOMUYECKUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIC,
PYAMMEHTAPHBIE OpraHbl, araBU3MbL. MONEKYIIPHO-OMOXMMUYECKHE:  CXOACTBO
MEXAaHU3MOB HACJICACTBEHHOCTH M OCHOBHBIX METAaOOIMYECKUX TNYTEH Yy Bcex
OPraHu3MOB.

OpomoumonHas teopust U. Jlapeuna. [Ipeanocbulku BOSHUKHOBEHHS TAPBUHU3MA.
JIBI>KyIMe CWJIbIl SBOMIOUMM  BHIOB MO JlapBuHy (M30BITOYHOE pPa3MHOKEHUE
OpU  OTPAHMYECHHOCTH  PECypPCOB,  HEOMpEeneiaéHHas  HM3MEHYMBOCTh,  Oopnba
3a CYIIECTBOBAHHUE, €CTECTBEHHBIH 0TOOD).

Cunrernueckas Teopust 3Bostonuu (CTD) v €€ OCHOBHBIE TIOJIOKCHUSI.

Muxkpossonrouus. [lonynsius kak eAMHUIAa BUJA U SBOIIOLHH.

JIBroky1me cuiibl ((hakTopbl) SBOJIIOLMKA BUAOB B MpUpoAc. MyTallMOHHBINA poLece
1 KOMOMHATUBHAs U3MEHUYMBOCTb. [ oMy siMOHHBIE BOJIHBI U Apei( reHoB. M3onsuus u
MUTpaLAs.

EctecTBeHHBII 0TOOP — HAMpaBSAOIMHA (GAKTOP SBOMOLUN. DOPMBI €ECTECTBEHHOTO
otoopa.
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[TpucnocobNeHHOCT,  OPraHM3MOB  KaK — pe3ysibTar 3BOJIONMH.  [Ipumepsl
OPUCTIOCOOSICHUI Y OpraHu3MoB. ApoMOp(O3bl U UAHO-aJaNTALI|H.

Bua u Bunoobpazoanue. Kpurepun Buaa. OCHOBHbIE (JOPMBI BUI00OpA30BAHMS:
reorpapuuecKkoe, IKOJIOrHYECKOE.

MakposBomtonusi.  Dopmbl  SBOMIOLMHU:  (QUIIETHYECKAs,  JAMBEPreHTHas,
KOHBEPreHTHasl, apajuiebHas. HeoGpaTuMoCThb 3BOJTIOLH.

[TpoucxokaeHue OT HecNenMaau3upOBaHHBIX TpenkoB. [Iporpeccupyroiias
crielUanu3anus. AJanTUBHAS PaaAaALHSL.

Hemoncmpayuu:

Iopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap,
3. I'exkenb, ©. Mromiep, A.H. Ceepuos.

Tabnuywr u cxemer: «Pa3BUTHE OPraHMYECKOro MHUpa Ha 3emiiey», «3apoJbIlid
MO3BOHOYHBIX YKUBOTHBIX», «APXEONTEPUKC», «DopMbl OOPHOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHbII 0TOOP», «MHOroo0pasue coproB pacTeHmit», «MHoroodpasue mopoj
KUBOTHBIX», «llonynsuuny, «MyTauMoOHHAsT W3MEHUYMBOCTE», «ApPOoMOpQO3bD»,
«Wmmoanantrauumy, «OOmas nerenepanusy, «IBuwkyume cuibl 3Boonuny, «Kapra-
cxema Mapmpyra nyremectBus Y. JlapeuHa», «boppba 3a CylIeCTBOBAHHUEY,
«IIpucnocoOneHHoCTs  OpraHuaMoBy»,  «leorpaguueckoe  BUAOOOpPA30OBAHHEY,
«DKOJIOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue.; KOIIECKIMS HACCKOMBIX C Pa3IMYHBIMM THIIAMH OKPACKH, HAOOP
IUIOIOB U CEMSH, KOJUIeKIHsl «[IpuMephl 3alMTHBIX MPUCHOCOONCHUN Y KUBOTHBIXY,
Mozienb «OCHOBHBIC HAMPABJICHUS HJBONIOLUNY, O0bEMHas Moaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpaguyeckas kapra mupa, KouieKius «DopMbl COXpaHHOCTH UCKOTAEMbIX
JKUBOTHBIX M PACTCHUI», MOACHb anmmkauus «lIepekpécT XpoOMOCOMY», BIIAKHBIC
npernapatel  «Pa3BuTtHe HAacekoMoro», «Pa3BuTue JIATYIIKA», MUKpOOpenapar
«Jlpo3oduna» (HopMa, MyTaluu (HOPMbI KPbUTLEB U OKPACKH TENA).

JlabopamopHsle u npakmuyeckue'padomi:

JlaGoparopHass pabora Ne 1. «CpaBHeHME BHAOB MO MOP(HOIOTHUECKOMY
KPUTEPHION.

JlaGoparopHass padora Ne 2. «OmnucaHue mTPUCHOCOOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTENTLHOIO XapaKTepay.

Tema 2. BO3HUKHOBEHHE H Pa3BUTHE )KU3HHU HA 3emJie

JloHayyHBIE MPEACTABICHUS O 3apOXKACHMM O KM3HU. HayuyHble rumnoressl
BO3HMKHOBEHUS JKM3HHM HA 3eMJie. a0MOreHe3 W MaHCIEPMHUsL. XUMHUYECKAs SBOJFOLIHSL.
AOHOreHHBI! CHHTE3 OPraHMYECKUX BEILIECTB U3 HEOPraHMUECKUX. DKCIIEPUMEHTAIIbHOE
HNOATBEP)KACHUE XUMHUYECKOM sBomroumu. HavanpHble 53Tanel  OMOIOrMYECKOM
somoumu. ['unoresa PHK-mupa. dopmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE MNPOTOKICTKU. IlepBeie kneTkn u ux ssomonus. dopmupoBaHue
OCHOBHBIX I'PYII JKMBBIX OPraHU3MOB.
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Pazeutne >xm3HM Ha 3emsie mo 3pam M nepuonam. Karapxei. Apxeickas
U nporepo3oiickas Hpbl. [laneo3olickas 3pa u €€ nepruoipl; KeMOPUHCKUNA, OPIOBUKCKHIA,
CUJIyPANCKUI, IEBOHCKHI, KAMEHHOYTOJIBHBIM, IIEPMCKUIA.

Meso3oiickas apa v €€ NEPUObl: TPHACOBBIN, IOPCKUI, METOBOM.

Kaiino3zorickas apa v €€ nepruobl: MAJICOr€HOBBIN, HEOT€HOBBINH, AHTPOIIOT€HOBBINA.

XapakTepucTuKka KiIMMara W TEeOJOrMYECKMX npoueccoB. OCHOBHBIE OTalbl
SBOJIFOLIMMA PACTUTENIBHOTO U )KUBOTHOTO MHpa. ApoMOp(O3bl Y PACTCHUN U KUBOTHBIX.
[losiBiIeHUE, pacuBET U BBIMUPAHKUE CPYIII SKUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOr0 MHUpa Kak OTpakeHWe JBOMOUAA. (OCHOBHBIC
CHCTEMAaTUYECKUE IPYIIILI OPraHU3MOB.

OBOJMIOLMS  YeJIOBEKA. AHTPOINOJOrUs Kak Hayka. Pa3sBuTue mnpeacraBicHUi
0 IPOMCXOKIEHUM YenoBeKa. MeToibl U3yUYeHus aHTpornorene3a. CXOoAcTBa U pa3imyus
YeJI0BEKa U )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOYKEHUE YETIOBEKA.

JIBwkyime cunbl ((akTopbl) aHTponoreHesa. HaciencTtBeHHass M3MEHYMBOCTh U
€CTECTBECHHBI OTOOP. OOIIECTBEHHBI 00pa3 >KW3HW, WU3TOTOBJIICHUE OPYIUil Tpyaa,
MBILLUICHUE, PEYD.

OCHOBHBIE CTaIMM W BETBH 3BOJIOLMU YEJIOBEKA. aBCTPAIONUTEKU, YenoBek
yMenblid, YenoBek npsaMoxoasimii, YemoBek HeaHAePTAIbCKUl, UeNoBEK pa3yMHBIM.
Haxonkm mckomaemMbIx OCTATKOB, BPEMS CYIIECTBOBAHMUS, OOJIACTh PACPOCTPAHEHUS,
00BEM FOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY IS

Yenopeueckue packl. OCHOBHBIE OONBIIME Pachl: €BPONEOMIHAs (E€Bpa3uiicKas),
HETpO-aBCTPAJIOUIHAS (PKBATOpHAibHAsL), MOHTOJIOMIHAS (a3MaTCKO-aMEPUKAHCKas ).
Yeprel npUCIIOCOONEHHOCTH MPEACTABUTENICH YENOBEYECKMX pac K  YCIOBHSIM
cyliecTBOBaHus. EAMHCTBO YennoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

Ilopmpemui: ©. Pemn, JI. Ilactep, A.W. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemwvr: «Bo3nukHoBeHMEe COJMHEUHOM cucTteMbly, «Pa3Butue
OpraHmuyeckoro  mmpa»,  «PactutenmpHas — knetka»,  «KHMBOTHas  KIIETKay,
«[Ipokapuotnueckass kinetka», «COBpPEMEHHAass CHCTEMa OPraHMYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YETIOBEKA M YEIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTA MAJICOHTOJIOTMYECKAX HAXOJOK MPEIKOB COBPEMEHHOIO YEIOBEKAY,
«/lpesHelime srogw», «peBHue yrogu», «llepBeie  COBpEMEHHBIE  JHOIWY,
«YenoBeueckue pacoly.

Obopyoosanue: Mynsku «IIponcxoskneHue denoBekay (OKOCThI aBCTPATIONMUTEKA,
NUTEKAHTPONA, HEAHACPTAIbLA, KPOMAHbOHIA), CIACNKH WIA M300paKECHUST KaMEHHBIX
Opyavii  mEpBOOBITHOrO  4YeNoBeka  (KaMHM-4Yommepbl,  pyOomna,  ckpebma),
rEOXPOHOJIOrHYecKas Tadnuua, KOUIeKuus «DOpMbl  COXPAHHOCTH HMCKOMAEMBbIX
JKABOTHBIX W PACTCHUIY.

Jlabopamopnvie u npaknuueckue'padomsl:
[TpakTueckass pabora Ne 1. «M3ydeHWe HMCKOMAEMbIX OCTATKOB pACTECHUM
Y )KUBOTHBIX B KOJUIEKLUSAX).
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OKCKypcHsi « DBOJIOLMSI OPraHuyeCcKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH
WINA KPacBEeIUECKUN My3eil).

Tema 3. Opranu3sMbl 1 OKpY:KaLasi cpeaa

OKOIorusl Kak Hayka. 3aJaud W pa3Acibl SKOJOTMH. MeTombl 3KOIOrMYECKUX
UCCIIEIOBAHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHMs OpPraHMW3MOB. BOJHAs, HA3€MHO-BO3JYLIHAs, [OYBEHHA,
BHYTPUOPraHU3MEHHAs.

Okonornueckue  ¢axktopel.  Knmaccuukammss — 3Konoruyeckux — (PaKTOpoB:
aduoTnueckue, OMOTMYECKUE W aHTPOMOreHHbIC. J[eHCTBUE PKOJOrHYeCKUX (haKTOPOB
Ha OPraHU3MBlI.

Abuotndeckue (akTopbl: CBET, TeMIEparypa, BIAKHOCTh. DOTOMEPUOIU3M.
[TpucnocoOnenust OpraHu3MoB K ACHCTBUIO aOMOTHYECKUX (PakTOpoB. buonornueckue
PUTMBIL

buornueckue ¢axktopel. Buibsl OMOTHYECKMX B3aMMOJACHCTBUINA: KOHKYPEHIIMS,
XUUIHUYECTBO, cUMOM03 W ero Qopmel. [lapasutu3M, Koomepauusi, MYTYalu3M,
KOMMEHCAIU3M  (KBApTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIM3M, HEUTPAJIU3M.
3HaueHne OMOTMYECKMX  B3aMMOJACHCTBUMN Ui  CYIIECTBOBAHHMS  OpPraHM3MOB
B IPUPOIHBIX COOOIIECTBAX.

DOKONOrMYECKUE XapaKTEPUCTUKK MOMy . OCHOBHBIE MOKA3aTeIH MOMYJISIHHU:
YHUCJIEHHOCTD, TUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpalus. J(uHaMuka
YUCIIEHHOCTHU TIOMYJISILUAK U €€ PETYIISLHSL.

Hemoncmpayuu:

Ilopmpemuw: A. I'ymOonbar, K.®. Pynse, O. ['exkens.

Tabnuywr u cxemer: xapra «llpupognsie 30HBI 3emany, «Cpeapl OOUTaHWUS
Oopranu3moBy»,  «@Doronepuoamsmy»,  «llonmymsauum»,  «3aKOHOMEPHOCTH  pocTa
YHUCICHHOCTHU MONYISAUMA UH(PY30pHu-TY Penabkny, «[IuieBbie nenmy.

Jlabopamopnvie u npaknuueckue'padomsl:

JlaGoparopHass padora No 3. «Mopdonorndeckne OCOOCHHOCTH PacTCHMIA
U3 PA3HBIX MECT OOUTAHUSY.

JlaGoparopHasi padota Ne 4. «BnusiHME CBETa Ha POCT M PA3BUTHUE UEPEHKOB
KOJIEyCay.

[Tpaktueckass padora Ne 2. «Iloacuér MIOTHOCTH MOMYJSIIUI Pa3HBIX BHIOB
PacTEHUIY.

Tema 4. CooOecTBa 1 IKOIOrH4€CKHE CHCTEMbI
CoobmuiecTBO  opranu3MoB — OuoneHo3. CTpyKTypsl OHOLICHO3a: BHJIOBA,
IPOCTPAaHCTBEHHAs, Tpoguueckas (nuuieBas). Buabl-noMuHaHThl. CBsi3U B OMOLIEHO3E.
DKOJIOTUUYECKHUE CUCTEMBI (3KOocUCTEMBI). [ToHsITHE 00 3KOCKHCTEME U OMOTeOIIEHO3E.
OYHKIMOHATEHBIE KOMIOHEHTBI SKOCUCTEMBI: TTPOYLIEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BelecTB ¥ MOTOK SHEPTUU B 3kocucTeme. Tpopudeckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [InmeBsie nenu u cetn. OCHOBHBIE MOKA3ATENN SKOCHCTEMBL. OrMomacca,

16



DenepanpHas pabouas nmporpamma | buosnorus. 10-11 kmaccel (0a30BbIi yPOBEHB)

NPOAYKUMSl. DKOJOTMYECKUE TMHPAMUIbL TMPOAYKIMU, UYUCIEHHOCTH, OWOMACCHI.
CBO#CTBA SKOCHCTEM: YCTOHUMBOCTb, CaMOPETYJIsLUs, pa3BuTHE. CYKIECCHUSI.

[TpuponHblE SKOCHCTEMbL. DKOCHCTEMbBI 03¢p M PeK. DKOCHUCTEMAa XBOHHOrO
WU [IMPOKOJIMCTBEHHOT'O JiEca.

AHTPONOreHHbIE HKOCHUCTEMBI. ATPO3KOCUCTEMBI. Y pOOIKOCUCTEMBI.
Buonorndeckoe u X03sCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak Qakrtop ycroitumBocTH  sKocucTeM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3eMIIE.

Yuenne B.U. Bepuanckoro o 6uocdepe. ['panuiibl, coctaB v cTpykTypa 6uochepsl.
Kupoe BemectBo u ero ¢QyHkuuu. OcoOGeHHOCTH Ouochepbl Kak r1o0abHOM
AKOCUCTEMBI. J[MHaMU4ecKoe paBHOBECHE U 0OpaTHasl CBsizb B Onochepe.

KpyroBopoThl BeECTB ¥ OMOr€OXUMUUYECKUE LIUKITBI JIEMEHTOB (YTJIEPOIA, a30Ta).
3oHaNBbHOCTH OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuectBO B Omocepe 3emiam. AHTPONOreHHBIE M3MEHEHUss B Oumocdepe.
['oOanbHbIE SKOTOTMYECKUE MPOOIEMBI.

CocyuiecTBOBaHUE MPUPOJIBI U uesioBeuecTBa. CoxpaHeHne OMOpa3HO0Opasus Kak
OCHOBa ycToiunBocTH Onocgeprsl. OCHOBA PAllMOHATIBHOIO YIPABICHUS MPUPOIHBIMU
pecypcamu U MX UCHoib30BaHue. J[oCTIKEHHs OMOIOTMH U OXPaHa MPUPOIbL.

Hemoncmpayuu:

Iopmpemuwr: A.Jlx. Tencmu, B.H. Cykaués, B.1. BepHaackuid.

Tabnuyer u cxemer: «lluiieBble 1enn», «BUOLIEHO3: COCTaB U CTPYKTYpay,
«[Ipupogusie  cooOuiectBay, «llemu mnuTaHus», «OKOJIOTMYECKas MUPAMUADY,
«buocepa m 4enoBek», «IKOCHCTEMA IIUPOKOJIMCTBEHHOTO Jieca», «IKOCHCTEMA
XBOMHOrO nieca», «buoneno3 Boaoémay, «ArpoueHosy, «l[IpuMepHbIE aHTPONOreHHBIE
BO3JCHCTBHMsSI HA NpUpoay», «BakHeiline WCTOYHMKM 3arpsi3HEHHsI BO3AyXa U
IPYHTOBBIX BOA», «llouBa — BaxHelas cocrasistomas Ouocdeprr», «DakTOpsl
Jerpagauuu noupy, «IlapHukoBblid 3G QexT», «DakTopbl PAAMOAKTUBHOIO 3arpsi3HEHMS
ouochepny, «Ob1mas crpykrypa ouoceps», «PacnpocTpanenue xu3Hu B Ouocdepey,
«O30HO0BBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoaa B 6uochepe», «KpyroBopor
a30Ta B IPUPOJE.

OOopvaoBaHue: Mojeib-anIvKanus «TunuuHble  OMOLICHO3bD», TrepOapuii
«PactutenbHbie cooOuiecTBay, Koyiekuuu «buonenosy, «Bpeaurenu BaKHEHIIMX
CENbCKOXO03MCTBEHHBIX KYIBTYP», repOapuu M KOJIJICKIMH PACTEHWHA W SKUBOTHBIX,
NPUHAAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TpyIIaMm OAHOro Buaa, KpacHas kHura
Poccuiickoii @enepanyiv, n300pakeHsi OXPAHIEMbIX BUOB PACTEHUMA U SKUBOTHBIX.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
11O BUOJIOT N HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

Cornacio ®I'OC COO ycraHaBnMBarOTCsl TPEOOBAaHUS K PE3YJIbTaTaM OCBOCHUSI
O0y4arouMMKCs  MpOrpaMM  CPeAHEro  o0mero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METAMPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykrype JHMYHOCTHBIX pPE3yJbTarOoB OCBOEHUS mpeaMmera «buomorus
BBIJICJICHBl CJICAYIOIIME COCTABISIOIIME. OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IPOKAAHCKON WIACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH
¥ CaMOOMPEACIICHUIO, HATMYAE MOTUBALMK K OOYUEHUIO OMOJIOTMH, LIETICHAPABICHHOE
Pa3BUTHE BHYTPEHHUX YOCKICHMH JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH u
UCTOPUYECKUX  TPaguUMii  pa3BUTHS  OMOJOTMYECKOrO  3HAHWS, T[OTOBHOCTh
1 CIOCOOHOCTh 00YYArOIMXCs PYKOBOJACTBOBATHCS B CBOCH EATENBHOCTU LIECHHOCTHO-
CMBICIIOBBIMM YCTAQHOBKaMH, MNPHUCYIIMMHU CHUCTEME OMOJIOTMYECKOrO OOpa30BaHMs,
HAJIMYMAE SKOJOTMUYECKOr0 MPABOCO3HAHMS, CHOCOOHOCTM CTAaBHUTh LA M CTPOUTH
YKU3HEHHBIE IJIaHBL.

JIn4HOCTHBIE pe3ysbTarbl OCBOCHHUS Ipeamera «bUONIOrus»  TOCTUTAKOTCS
B C€AMHCTBE Yy4YeOHOM M  BOCHUTATECNIBHOH  JESATENBHOCTH B COOTBETCTBUM
C TPAOULMOHHBIMH POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKMMHU U JYXOBHO-
HPABCTBEHHBIMM IICHHOCTSIMHU, NPHUHATBIMA B OOIIECTBE MpaBUJIaMH M HOPMaMu
NOBEACHUST M CHOCOOCTBYIOT TpOIECCaM  CaMOINO3HAHMs, CAMOBOCIIUTAHHUS U
CaMOpa3BUTHs, PAa3BUTUs BHYTPEHHEH MNO3ULMUU JIMYHOCTH, MMATPUOTU3MA, YBAKECHHUS
K 3aKOHY W MPaBOMOPSAIKY, YEIOBEKY TPyAa W CTapIIEMy ITOKOJCHUIO, B3aUMHOIO
YBOKEHHS, OCPEKHOIO OTHOIICHUS K KYJAbTYPHOMY HACICIUI0 M TPAIULUSAM
MHOIOHALIMOHAIBHOrO Hapoaa Poccuiickoit depepanuu, NPUPOAEC U OKPYIKAKOIICH
cpene.

JINYHOCTHBIE PE3YJILTATBl OCBOCHMs YUEOHOro mnpeaMera «buosorusy JOMKHBI
OTpaXaTb  TOTOBHOCTb M CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJACTBOBATHCS
COPMUPOBAHHOW BHYTPCHHEH TMO3WUIMEH JIMYHOCTH, CUCTEMON  IEHHOCTHBIX
OPHUEHTALM, MO3UTUBHBIX BHYTPEHHUX YOSKIACHUN, COOTBETCTBYIOIIMX TPAIULIMOH HBIM
LEHHOCTSM POCCUICKOr0 OO0IIECTBA, PACHIMPEHUE >KU3HEHHOrO ONbITA W OIBITa
JEATENBHOCTH B IPOLECCE pead3alid OCHOBHBIX HAMPABJICHUA BOCIUATATEIbHON
JEATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIUTAHMS

C()OPMHUPOBAHHOCTh TPAKAAHCKOW NO3MLMU OOYHYarOLIErocss Kak AaKTHBHOIO
¥ OTBETCTBEHHOI'O YJIEHA POCCHICKOr0 OOIIECTBA,

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX MpaB W OOS3aHHOCTEH, YBAKEHHE 3aKOHA
Y MPaBONOPSIKA,;
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TOTOBHOCTh K COBMECTHOM TBOPUECKOW ACATEIBHOCTH TPU CO3JAHUM YUECOHBIX
MPOEKTOB, PEIICHUU YY€OHBIX M MMO3HABATEIIbHBIX 33124, BHITOJHEHUN OMOJIOTHUECKUX
AKCIIEPUMEHTOB,

CHOCOOHOCTh OMPEAECIATh COOCTBEHHYIO MO3UIMIO MO OTHOLICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YYHUTHIBATH B CBOMX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSL JIIOJEH C pasHbIMM YOSKICHUSMH, KYJbTYPHBIMU UEHHOCTAMHU U
COLIMAJIbHBIM TMOJOKCHUEM

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATEIILHBIX M UCCIIEIOBATENILCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHUIO
OMNIMOHEHTOB MPU OOCYXKICHUH CIIOPHBIX BOMPOCOB OMOJOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM EATENBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHSA:

C()OPMUPOBAHHOCTh POCCUMCKON TpaKNAaHCKOH MICHTUYHOCTH, NaTpPUOTH3MA,
YBOKCHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iepelx PoauHON, ropaoctu
3a CBOW Kpail, cBOWO PomuHy, CBOW S3bIK W KYJbTYPY, MPOLUIOE K HACTOSILLIEE
MHOTI'OHALMOHAIBHOTO Hapoaa Poceun;

[IEHHOCTHOE OTHOLICHUE K MPUPOAHOMY HACICAUI0 W IaMITHHUKAM IPUPOBL,
JOCTIKEHUSIM Poccuu B HaAyKe, UCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYAE,

CIOCOOHOCTh OLEHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHE M PA3BUTUE
OMONOrvK, TOHUMAHMsI 3HAUYECHUSI OMOJIOTMU B TIO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKA U COBPEMEHHOIO O0IECTBA,

uachHas yOeKIEHHOCTh, TOTOBHOCTh K CHYKEHMIO W 3amute OTedecTna,
OTBETCTBEHHOCTH 34 €ro Cyap0Yy;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIMTAHUSI:

OCO3HAHHUE IYXOBHBIX [IEHHOCTEN POCCUUCKOI0 HAPOA,

c(hOPMUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHMSI, STUUECKOTO MOBEACHHSI,

CHOCOOHOCTh  OLIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI A LIEHHOCTH,

OCO3HAHME JIMYHOrO BKJIaJa B MOCTPOCHUE YCTOMUYMBOIO OYAYIIETO;

OTBETCTBCHHOE OTHOLICHWE K CBOUM POAUTEIISIM, CO3HAHUID CEMbU HA OCHOBE
OCO3HAHHOI'O IPUHATUS L[IEHHOCTEW CEMEWHON KU3HU B COOTBETCTBUU C TPATULIASMHU
HapooB Poccun;

4) 3CTeTHYEeCKOro BOCIMTAHHUSA:

ACTETMUYECKOE OTHOUICHME K MUPY, BKJIOYAs OCTETUKY OBbITA, HAy4YHOTO H
TEXHUUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHHIA;

NOHUMAHUE SYMOLIMOHAJILHOTO BO3/ICHCTBHS KUBOM TPUPOJIBI U €€ LICHHOCTH,

TOTOBHOCTh K CAMOBBIPOKEHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH
KauyeCTBa TBOPYECKOM JIMYHOCTH;
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S) pusnyeckoro BocnHMTAHUSA, (POPMHUPOBAHUS  KYJBLTYPbl  3J0PpOBbS H
3MOLMOHAIBHOI0 0JIarOnoIyYusi:

NOHMMAHUE U peanm3alus 3JA0pOBOro M 0e30macHOro odpasza >KU3HHM (3A0POBOE
NOUTAHUE, COOIOJCHUE TMTMEHUYECKUX MPABWII U HOPM, COAIaHCUPOBAHHBIA PEKUM
3aHATUN U OTABIXA, peryJisipHas (U3ndecKkasi akTMBHOCTH ), OCPEIKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUICHHSI K COOCTBEHHOMY (PHU3MUYECKOMY M TCHXMYECKOMY
3I0POBBIO;

NOHUMAHKWE LICHHOCTH MPaBUJI MHIMBUIYAJBHOIO M KOJUIEKTUBHOTO O€30MacHOrO
NOBEACHUS B CUTYALUSX, YTPOXKAFOIIUX 310POBBIO U KU3HU JIFOJICH;

OCO3HAHWE TOCJIEACTBANA W HENPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOICHMUS
aJIKOr0JIs, HAPKOTUKOB, KYPEHUS );

6) TPyA0OBOro BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBRA, TPYAOIIOOHE;

FOTOBHOCTb K AKTMBHOM JEATENBHOCTA TEXHOJIOTMYECKOW W COLMAIBHON
HAMpPaBJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIBHO
BBIMOJIHATH TAKYIO ACSITEILHOCTD,

UHTEPEC K Pa3uyHbIM cdepaMm MNpoPeCCHOHATBHON EATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIN BBHIOOP Oyayuiel mpo)eccu M peaTn30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U caMOO0Pa30BaHUIO HA MPOTSIKEHUH
BCEH JKM3HHU,

7) 3KOJOrH4eCKOro BOCIUTAHUS:

AKOJIOTHUYECKU LENECO00Pa3HOE OTHOLICHUE K MPUPOAC KaK MCTOYHHMKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHUS,

NOBBIIICHUE  YPOBHS  DKOJIOTMYECKOM  KYJBTYpPbl: MPUOOPETCHHUE  OMbITa
IJIAHUPOBAHUSL TTOCTYIIKOB M OLIEHKM MX BO3MOKHBIX IMOCIEACTBUI I OKPYXKAOLIECH
Cpensbl;

OCO3HAHUE TJOOAIBHOIO XapakTepa OHKOJIOTMUYECKUX MpodjieM U MyTed HX
PELLICHMUS

CHOCOOHOCTh MCMOJIb30BaTh MPUOOPETACMBbIE MPU M3YYCHUHM OMOJIOTUM 3HAHUS U
YMEHUS MPH PEUICHUH MPOOJIEM, CBS3aHHBIX C PAllMOHAIBHBIM MPUPOAONOJIE30BAHUEM
(coOmrofeHre MpaBWJl TMOBEACHUS B TPHUPOJAC, HAMPABJICHHBIX HA COXPAHEHUE
PaBHOBECHS B DKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, Oochephl);

AKTUBHOE HENPUATUE ACHUCTBUM, MPUHOCAIIUX BpPEd OKPYKAKOLIEN NPUPOIHON
cpeae, YMEHME MPOTHO3UPOBATH HEONIArOMPUSATHBIC HSKOJIOTMYECKUE TOCIEACTBUS
MPEAIPUHUMAEMBIX IEUCTBUI U MPEIOTBPALLATE UX;

HAJTUYUE PA3BUTOIO JKOJOTMYECKOrO MBILUICHHS, 3KOJIOMMYECKONH KYJIBTYDPBI,
OIbITA JEATEIBHOCTH SKOJOTMYECKOW HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
VMU B II03HABATEJIbHONH, KOMMYHUKATHUBHOW W COLMAIBHON IPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUUYECKON ACATEIBHOCTH YKOJOTMUECKON HATPABICHHOCTH,
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8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBCHHOM MPAKTUKK, OCHOBAHHOTO Ha JHAJOre KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B TOJUKYJITYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYWTATEIbCKOW KYJIBTYPhl Kak CpEICcTBa
B3aUMOJICHCTBUS MEXKTY JTIFOJbMHU U TIO3HAHMS MUPA;

NOHUMAaHUE crienn(PUKN OMOJIOTUM KaK HAYKH, OCO3HAHUS €€ pOJii B (JOPMUPOBAHUH
PallMOHAJILHOTO  HAYYHOTO  MBIIUICHHS, CO3AAHUM  LIEJIOCTHOTO  MPEACTABICHUS
00 OKpY’KaloLIEM MUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U OOIIECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M PEUICHMH TPOOJIEM COXPAHEHHsI TTPUPOTHOTO
PaBHOBECHSI,

yOeKIEHHOCTh B 3HAYMMOCTHM OHWOJIOTMM ISl COBPEMEHHON LMBUJIM3AIUU:
00€CrieYeHUsT HOBOTO YPOBHS Pa3BUTHUS MEMIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CMOCOOHBIX PElIaTh PECYPCHBIE MPOOJIEMBbl Pa3BUTHUSI YEIIOBEYECTRA,
NOMUCKA TYTEH BbIXOAA W3 TJOOAIBHBIX HSKOJOTMYECKMX MpPoOjaeM W oOecrneueHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAlMOHAJIBHOMY HMCHOIB30BAHUIO MPUPOTHBIX
pecypcoB ¥ (pOPMUPOBAHMIO HOBBIX CTAHAPTOB JKU3HM,

3aUHTEPECOBAHHOCTD B MOJIYYEHUU OMOJIOTMYECKUX 3HAHWMA B LIENSIX MOBBILICHUS
o0IIel KyJbTYpbl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KakK COCTaBHOM dYacTu
(YHKIMOHAILHOM TPaMOTHOCTH  OOy4arommxcsi, (OpMUPYEMOM TMpPH HW3YUYECHUU
OMOJIOTHH,

MOHUMaHKE CYITHOCTH METOIOB MO3HAHUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH MCMOJIB30BATh MOTYYaCMbIE 3HAHMS JUIS aHAJIM3a U OOBSICHEHMSI SIBIICHUH
OKPYXKAIOIIETO MHpa W TPOUCXOASAIMMX B HEM UW3MEHCHWH, YMEHHE JenaTh
O00OCHOBAHHBIC 3aKJIFOUEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX
C LIETIbIO TIOJTYUEHUS JOCTOBEPHBIX BHIBOOB;

CHOCOOHOCTh CAaMOCTOSITENILHO MCTIOJIb30BATh OMOIOTMUECKUE 3HAHUS JJIsl PEIICHUS
npo0sieM B peaibHbIX )KU3HEHHBIX CUTYaITUsX;

OCO3HAHWE LEHHOCTM HAYYHOM JEATETbHOCTH, TOTOBHOCTH OCYLIECTBIISATH
MPOCKTHYIO M UCCIIEA0BATENbCKYIO ICATEIbHOCTh WHAUBUIYAIbHO U B TPYIITIE;

TOTOBHOCTh U CMIOCOOHOCTh K HEMPEPHIBHOMY OOPA30BAHUIO U CaMOOOPa30BaAHUIO,
K aKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUH 1O OMOJIOTMM B COOTBETCTBUM C KM3HEHHBIMHU
NOTPEOHOCTSIMH.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpeaMETHbIE PE3yJbTaThl OCBOCHUS Y4yeOHOro mnpeamera «buomorus»
BKJIIOUAIOT:  3HAUUMblE Ui (POPMHMpOBAHMS  MHMPOBO33PEHMS  O0YYarOIIMXCS
MEXIMCIUIUIMHAPHBIE  (MEXKIPEAMETHBIE) OOLICHAYYHBIE TOHSTHS, OTPAKAIOIINE
LIETIOCTHOCTh HAyYHO! KapTUHBI MUpa U CIeHU(PHUKY METOAOB MO3HAHUS, UCTIOJIBb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHBIN
(akT, TMPUHIMIM, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHMKE,
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HAOTIOICHUE, U3MEPEHUE, SIKCIIEPUMEHT U APYTMX), YHUBEPCAIbHBIE YUEOHbIE ACHCTBUS

(MO3HaBaTEIbHBIE, KOMMYHUKATHUBHBIE, PETYJIATUBHBIC), o0ecreunBaroIme
dopmupoBanre (YHKIMOHAILHOM TPaMOTHOCTM W COLMAIBLHOW  KOMIETCHIIUU
00 y4aromuxcs, CIOCOOHOCTh o0 y4aromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEKIUCUUIUIMHAPHBIC, MHWPOBO33PCHUECKUE 3HAHUSI M YHUBEPCAIbHBIC y4e€OHBIC
JICUCTBUSA B IMO3HABATEIILHONW M COLMATILHOM TTPAKTUKE.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHDbIC YUeOHbIE JelicTBUSA
ba3oBble Jioruueckue AeiicTBus:

CaMOCTOSITENTBHO (POPMYJIMPOBATh M AKTyaIM3HPOBAaTh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

UCIOJIB30BaTh NMPU OCBOCHUM 3HAHWHA MPUEMBI JIOTMYECKOTO MBIIIICHUS (AHAIN3A,
CHHTE3a, CPABHEHU S, KJTaCCU(PUKAIMU, 0000LIEHHMS ), PACKPBIBATH CMBICIT OMOJIOTUYECKUX
HNOHATHI (BBLACHATh MX XAPAKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMH
MOHATHUSIMU ),

ONPEAEIIATh LU ACATEIBHOCTH, 331aBasi MapaMeTpbl U KPUTEPUH UX TOCTUKECHUS,
COOTHOCHUTB PE3YJIbTAThI ACATENLHOCTH C OCTABICHHBIMH LIEIISIMU;

UCIOJIB30BaTh OMOJIOTMUECKUE MOHATHUS ISl OOBSICHEHUS (PAKTOB U SIBJICHUH >KUBOMA
OPUPOJIBI,

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, 0 AHAJIOTHH),
BBISIBIISITH  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  PACCMATPUBAEMBIX  SIBIICHUSIX,
(opMyIMpPOBaTh BHIBOJBI U 3aKIHOUYCHUS,

OPUMEHSTh CXEMHO-MOJCIBHBIE CPEACTBA Ul MPEACTABICHHS CYILECTBEHHBIX
CBSI3CH M OTHOUICHW B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTAX, a TAKXKE MPOTHUBOPEUMA
Pa3HOro poja, BEISIBICHHBIX B PA3JIMYHBIX WH(OPMALIMOHHBIX UICTOYHHKAX,

pa3palareiBaTh IJIaH PEIIEHHUS NPOOJIEMbI € YYETOM aHAIW3a HMEIOLIMXCS
MaTepHATIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEITEIBHOCTh, OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCIIECACTBUN ACATEIbHOCTH;

KOOPAMHHUPOBATh M BBIMOJHATE pabOTy B YCIOBUSX PEATBHOIO, BUPTYAIBLHOIO M
KOMOMHUPOBAHHOIO B3aMMO/ICHCTBHS,

Pa3BUBATh KPEATUBHOE MBILUICHUE MPH PELICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBbie ucc/ienoBare/IbCKue JeHCTBHSA:

BJIAJICTh HABBIKAMH YYEOHO-MCCIIECIOBATENBCKOH M IMPOEKTHOH JEATETBHOCTH,
HaBBIKAMU pa3pelieHusi mpodiaeM, cioCOOHOCTHIO U TOTOBHOCTBEO K CAMOCTOSTEIBHOMY
IIOMCKY METOJOB PELICHUS IMPAKTUYECKUX 3a4a4, MPUMEHEHHUIO Pa3IU4HBIX METOJI0B
IIO3HAHWS,

VCIIOJIB30BATh PA3JIMYHBIE BUIBI JEATEIBHOCTH M0 NOIYYEHUIO HOBOI'O 3HAHUS, €r0
UHTEPIPETALMH, TPEOOPA30BAHUIO M IPUMEHEHHIO B YUEOHBIX CUTYalUsX, B TOM YHCIIE
NPU CO3JJaHUN YYEOHBIX U COLMATIBHBIX TPOCKTOB;

(GopMUpOBaTh HAYYHBIA THUI MBIIJICHUS, BIAJACTh HAYYHOW TEPMUHOJOTHUEM,
KJIFOUEBBIMU NTOHATUAMU U METONAMM;
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CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ACATEIBHOCTH
1 )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH TPUYMHHO-CIIEACTBEHHBIE CBA3M U aKTYaIM3UPOBATh 3a/1a4y, BbIIBUTATh
TUNOTE3Y €€ PeIICHNs, HAXOUTh aPryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPXKACHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS,

aHAIM3UPOBATh MOJYYECHHBIE B XOJE PELICHUs 3a7aul Pe3yJbTaThbl, KPUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTb, MPOrHO3MPOBATH M3MEHEHUE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISTH LETICHANPABJICHHBIH MOUCK MEPEHOCA CPEJICTB U CIOCOOOB IEHCTBUS
B TPO(ECCUOHATBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHWS B TIO3HABATEJIbHYIO M MPAKTUUECKYIO 00JIacTH
KU3HEACATEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 Pa3HbIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE MJIEH, ITPEAJIaraTb OPUrMHAIBHBIE TIOAXO/AbI U PEILICHUS, CTABUTh
npoOsieMbl U 3a7a4k, JONYCKAIOIIUE ATbTEPHATUBHBIC PEILICHHUS.

PaGora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PAIMUHBIX MCTOYHMKAX HMHPOpPMALMU (TEKCTE Y4eOHOro
nocoOusi, HayYHO-MOMYJISIPHOM JInTeparype, OMOJIOTMUECKMX CI0BapsX M CIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B WHTEpHETE), aHAIM3UPOBATh WHPOPMALIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTaBICHUS, KPUTUYECKU OLEHUBATH €€ TOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTb,

(OpMyIMPOBATH 3AMTPOCHl U MPUMEHSATH PA3TMUHBIE METO/BI MPH TIOMCKE U 0TOOpE
Ounonornyeckoil nHGopManum, HEOOXOAUMOH JJIsl BBIMOJIHEHUST YUeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  WCMOJNB30BaHUS  MH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOIO MCIOJb30BAHUSI PA3TMUHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITESILHO BHIOMPATh ONTUMATILHYIO (POPMY TIPEICTaBICHUS OMOIOTUUECKOM
uHpopMaIu (CxeMbl, TpaQuKu, AMArpaMMbl, TAOIHIIBI, PUCYHKH U JPYTOE);

MCIIONTb30BATh HAy4YHbIH sI3bIK B KAYECTBE CPEACTBA NpH padoTe ¢ OMOIOrMYeCKOi
uH(popMaLMeil: TPUMEHATh XUMUYECKUE, (PU3MUECKHME W MaTeMaTHYeCKHE 3HAKh |
CUMBOJIBI, (POPMYJIbI, a0OpEBUATYPY, HOMEHKIIATYPY, UCIOIB30BATh U MPEOOPA30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISIIHOCTH;

BJIQJICTh HABBIKAMU PACMO3HABAHMs M 3alIUTHl WHPOpPMALMK, WHPOPMAILIMOHHOM
0€30MacHOCTH JINYHOCTH.

KoMMyHHKAaTHBHBIC¢ YHHBEPCaJbHbIC y4eOHbIE AeiicTBUSA
Oomenue:

OCYILIECTBJIATh KOMMYHHMKAIIMM BO BCEX cdepax >KU3HM, aKTUBHO Yy4acCTBOBATH
B JIMAJIOre WM JUCKYCCHMM IO CYHIECTBY 0OCY)KIaeMoi TeMmbl (YMEHHE 3a/1aBaThb
BOIPOCHI, BHICKA3bIBATH CY>KJIEHUSI OTHOCUTEIBHO BBINOJHEHUS MPEAiaracMoil 3a1auu,
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YVUUTBHIBATH UHTEPECHl U COTIACOBAHHOCTh MO3MLMI APYIUX YYACTHUKOB JMATOra WU
JIUCKYCCHH);

pacro3HaBaTh  HeBepOalbHBIE  CpeicTBAa  OOIICHWS, MOHUMATh 3HAYECHUE
COLIMAIbHBIX 3HAKOB, MPEANOCHUIOK BOZHMKHOBEHMSI KOH(IMKTHBIX CUTyallui, YMEThb
CMSTYaTh KOH(QIUKTH U BECTU TIEPETOBOPHIL;

BJIQJICTh PA3IMYHBIMM croco0aMu OOLICHUS W B3aMMOJCHCTBUS, TOHMMATh
HaMEPEHUsl IPYTUX JIIOJCH, MPOSBIATh YBOKUTEIBHOE OTHOLUICHHE K COOECEAHUKY U
B KOPPEKTHOU popMme GOpMyIHpPOBaTH CBOM BO3PAKEHU S,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAHMEM SI3bIKOBBIX
CPEICTB.

CoBMecTHasI 1eATEIbHOCTb:

NOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON N MHIMBUAYAIbHON pabOTHI
PU peLICHUN OUOJIOrMUECKO MpoOaeMbl, 000OCHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUSI
IpyNnoBbIX (POPM B3aUMOACHCTBUS TPU PEIICHUM Y4eOHOH 3a1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUI C yUETOM OOIIMX UHTEPECOB
¥ BO3MOKHOCTEHM Ka)K0r0 WICHA KOJJIEKTHBA,

OPUHUMATh LIETM COBMECTHOW JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JEACTBUS 10 €€ TOCTHKEHURO: COCTABIIATH IUTAH ACWCTBUI, PACIPENEIIATE POJIH C YIETOM
MHEHUI YYaCTHUKOB, 00CYKAATh PE3YJIbTaThl COBMECTHOIN pabOTHI;

OLEHMBATHh KAueCTBO CBOETO BKJIAJA M K&KIOTNO0 Y4acTHMKA KOMAaHAbl B OOIIMIA
PE3yJIbTaT MO pa3padOTaHHBIM KPUTEPHSIM,

npe/ularatb  HOBBIE TMPOCKTHI, OLEHUBaTb WJACH C TO3MLHAUA  HOBH3HHI,
OPUTMHATIBHOCTH, TPAKTUYECKOH 3HAYUMOCTH;

OCYLIECTBIIATh MO3UTHUBHOE CTPATErMUYECKOE MOBEICHUE B PA3IMYHBIX CUTYaLMsIX,
HPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITH MHULIUATHBHBIM.

PeryasiTUBHBbIC YHHUBepPcaJbHbIC y4eOHbIE AeiicTBUSA
Camoopranusanusi:

UCMOJIB30BaTh OMOJIOTUYECKAE 3HAHUS AJISl BBISBICHHS MPOOJIEM M MX PELICHHUS
B )KU3HEHHBIX U YUEOHBIX CUTYALIUSIX,

BBIOMPATh HA OCHOBE OMONOTMYECKUX 3HAHWI LIEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JEHCTBUSX M MOCTYNKAX MO OTHOIIEHUIO K KUBOW MPUPOAE, CBOEMY 310POBBIO U
3I0POBBIO OKPY>KAFOILUX;

CaAMOCTOSITENTIBHO ~ OCYILECTBIATh  MO3HABATEIBHYIO  JIEATENILHOCTD,  BBISIBIISITH
npoOyiemMbl, CTaBUTh M (POPMYIUpOBaTh COOCTBEHHBIE 3a1a4ud B 00Opa30BaTEIbHOMN
JESITENBHOCTU U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITEJTEHO COCTABJIATh IUIAH PEIICHHs] MPOOJIEMBI ¢ YYETOM HMMEFOIHAXCS
PECypcoB, COOCTBEHHBIX BOBMOKHOCTEM M MPEANOUYTECHUH;

J1ABaTh OLEHKY HOBBIM CHTYALIUsIM;

pPacCIIAPATh paMKH Y4€OHOrO IPEAMETA HA OCHOBE JIMUHBIX MPEANOYTEHUIA,

Aenath OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh
3a PEUICHUE;

24



DenepanpHas pabouas nmporpamma | buosnorus. 10-11 kmaccel (0a30BbIi yPOBEHB)

OLEHUBATH NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMUPOKOW HPYAMLMN B PA3HBIX
00JIacTSIX 3HAHWUM, TOCTOSHHO TMOBBIMIATE CBOW OOpa30BATEIbHBIA W KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHBBI B JACATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICTISAM;

BJIQJICTh HABBIKAMU TO3HABATEJILHOM PE(PIEKCHM KaK OCO3HAHUSI COBEPIIACMBIX
JEWCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAaHW, MCIOIb30BAThH
npuéMbl pereKcuu AJsl OLEHKM CUTYALluK, BBIOOPA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHHIO,

NPUHUMATh MOTUBBI U APT'YMEHTBI IPYTUX MPH aHATTN3€E PE3YJIbTaTOB AEATEIbHOCTH.

IIpunsiTue cedst u Apyrux:
OPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI M APTYMEHTHI APYTUX P aHATHU3€E PE3YJIbTATOB ACSITENbHOCTH;
NPU3HABATh CBOE MPABO U MPABO APYTUX HA OLINOKHU;
pa3BUBATh COCOOHOCTH MTOHUMATh MUP € TIO3ULIUHU IPYTOro YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynbTarhl 0cBoeHUs mporpaMmMbl COO mo Guonoruu Ha 6a30BOM
YPOBHE BKJIKOYAKOT cnenuduueckue s yueOHoro npeamera «buonorus» HayudHbie
3HAaHWS, YMEHUS M  CHOCOOBl  NEHCTBHHA 1O  OCBOCHUID, HHTEPIPETALMK
1 MpeoOpa3OBaHUIO0 3HAHMMNA, BUABI JCITEIBHOCTH MO TOIYYEHUIO HOBOTO 3HAHUS M
NPUMEHEHUIO 3HAHWM B Pa3IMyYHBIX YYEOHBIX CUTyalUsX, a TaKXKe B PEaTbHBIX
JKU3HCHHBIX CHUTyallMsX, CBSI3aHHBIX C Ouonoruedd. B mporpamme mnpeaMeTHBIC
PEe3yJIbTaThl MPEACTABICHBI 110 roJaM 00Y4EHUSI.

[TpeameTHbIE pe3ybTaThl OCBOEHHs yueOHoro mpeameta «buonorus» B 10 kiacce
JIOJKHBI OTPaXKarh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHHUS
€CTECTBEHHbIX HAyK, B (JOPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUHOW KapTHUHBI
MHpa U HAyYHOrO MMPOBO33PEHMS, O BKJIAJEC POCCUHCKMX M 3apYOEKHBIX YUEHBIX-
OMONIOroB B pa3BUTHE OWMONOrMM, (PYHKIMOHAIBHOM T'PaMOTHOCTH  4YEJIOBEKA
JUISL peLeHUs >KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbiBaTh COACp)KaHME OMOJOrMYECKUX TEPMUHOB M TIOHSTHUMN: JKU3Hb,
KJIETKA, OpraHu3mM, MeTabosim3M (0OOMEH BELIECTB U MPEBPALIEHUE SHEPIUH ), TOMEOCTA3
(camoperyJisiiusi), YpOBHEBas OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKIIKsi), HACIEICTBEHHOCTh, U3BMEHUNBOCTD, POCT M Pa3BUTHE;

yMEHHE Wu3Jararb  OMOJIOTMYECKME Teopuu  (KJIETOYHAas, XPOMOCOMHas,
MYTallMOHHAsA, [EHTPaJbHAs 0rMa MOJIEKYJIspHO Ouonoruu), 3akoHsl (I'. Menaens,
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T. Moprana, H. Y. BaBuioBa) u yueHust (0 LEHTpAX MHOrO00pa3usi U MPOUCXOKACHUS
KyJbTypHbIX pacteHnii H.W. BaBuiosa), onpenensTe TpaHWIBl WX HNPUMEHUMOCTH
K ’KMBBIM CHCTEMAaM,

YMEHHME BIAJECTh METOJAMM HAy4YHOTrO TMO3HAHUS B OWOJOTMHU: HAOMOACHUE
M ONUCAHUE S>KUBBIX CHCTEM, MPOLIECCOB M SIBJICHW, OpraHu3alus W MPOBEICHUE
OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIJIBUKCHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY MCCIECAYEMBIMU BEIMYMHAMHU, OOBSCHEHUE TIOJIYYECHHBIX PE3YJIbTaTOB,
MCIIOIb30BAaHHBIX HAy4YHBIX TMOHSATHHM, TEOpU M 3aKOHOB, YMEHUE JeNarThb BBIBOIBI
Ha OCHOBAHWH MOJTYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT
M OYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
OpOLIECCOB: OOMEHAa BELIECTB W MPEBPALICHUS SHEPIUM B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO " SHEPreTUYECKOro 0oOMeHa, XEMOCHHTE3A, MUTO3A,
Mei03a, OMIONOTBOPEHUS, PA3MHOXKEHMS, WHAUBUIAYAILHOTO Pa3BUTHs OpraHu3Ma
(OHTOr€HE3);,

YMEHHE TPUMEHSATh TIONyYEHHbIE 3HAHUS JJIs OOBSCHEHUS OMOIOTMYECKUX
MPOLIECCOB U SBJICHUMA, JUIsSl MPUHSATHS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU
C L1eNbt0 o0ecrneueHus 6€30MaCHOCTH CBOETO 3/I0POBbS U 3I0POBbS OKPYKAFOLINX JTFOICH,
COOIO/IEHHST HOPM TPaMOTHOTO TMOBEACHUS B OKpY)KAIOUIeH NpUpOIHO# cpene,
NOHMMAHUE HEOOXOAMMOCTH MCHOJIb30BaHUS JAOCTMIKEHUIM COBPEMEHHOH OMONOruu u
OMOTEXHOJIOTUH Tl PAMOHAJILHOTO MPHPOI0N0JIb30BAHMS,

YMEHHE peIllaTh 3JIEMEHTApHbIE TEHETUYECKUE 3a7auyll Ha MOHO- U JUTUOPUAHOE
CKpPEILMBAHUE, CLEIUICHHOE HACIIEJ0BAHUE, COCTABISITH CXEMbl MOHOTMOPHAHOTO
CKpEILMBaHUs J1s1 TPeCcKa3aHus HacIeA0BaHHs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC M MPAKTUYECKKE PAOOTHI, COOIOIaTh MpaBuiia
npu padoTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHME  KPUTHYECKM  OLEHMBAThb M  MHTEPOPETHPOBATH  HMH(OPMALMIO
OMONOrMYECKOT0 COACPYKAHMS, BKIFOUAOLIYIO MCEBIOHAYYHBIC 3HAHMS U3 PA3IMYHBIX
UCTOYHUKOB (CPEACTBa MAacCOBOW HMH(OpPMALMKM, HAYYHO-MONYJSPHBIE MaTepUalbl),
ATUYECKUE AaCMEKThl COBPEMEHHBIX MCCIEAOBAaHMNA B  OMONOTMM, MEIMLIMHE,
OMOTEXHOJIOTHH,

YMEHHUE C€O3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHPOPMALMIO U3 HECKOJIbKMX MCTOYHMKOB, FPAMOTHO HMCIIOJIb30BATh
NOHATUIHBIN annapar GUOJIOTHH.

[IpenmeTHble  pe3yabTarbl  OCBOEHMS  yueOHOro mnpeamera  «buomorus»
B 11 Kj1acce JOJDKHBI OTPaXKaTh:

C(POPMUPOBAHHOCTD 3HAHMIA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUN COBPEMEHHON €CTECTBCHHO-HAYYHOW KAPTUHBI
MHUpPa M HAYYHOIO MUPOBO33PEHUS, O BKJIAAE POCCHUMCKMX W 3apyOCKHBIX YUEHBIX-
OMOIIOrOB B pa3BUTHE OWOJNOTMM, (PYHKIMOHAIBLHOM TPaMOTHOCTHM  YEJIOBEKA
JUISL PELICHUS >KM3HEHHBIX 337124,
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YMEHUE PACKPBIBATH COJCPXKAHUE OMONOTMYECKMX TEPMUHOB M TIOHSTHM: BH,
NOMyJIAUUs, TeHO(OHA, OBOMIOUHUS, JBWKYHIME CUJbl  ((AKTOpPhI) HBOJIIOLINH,
OPUCTIOCOOJIEHHOCTh  OPraHM3MOB, BHUJI000PA30BAHUE, HKOJOTUYECKUE (PAKTOPBHI,
HKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI, e MUTaHUs, SKOJIOrHYecKast
nupamua, OuoreoeHos, ouocdepa;

YMEHUE M37ararb OMOJOrMYECKUE Teopuu (3BOMIOLMOHHAs Teopust Y. JlapBuHa,
CUHTETHYECKAs TEOPHS SBOJIIOLMHU), 3aKOHBl M 3aKOHOMEPHOCTH (3apPOABILIEBOrO
cxonctea K.M. bspa, depenoBaHusi TJIaBHBIX HANPABJICHUA W TYTEH DSBOIIOLKH
A.H. CeepuoBa, yuenusi o 6mochepe B.M. BepHanackoro), onpenensats rpaHubl UX
NPUMEHUMOCTH K >KUBBIM CHCTEMAM,

YMEHUE BIAACTh METOJAMM HAYYHOrO IMO3HAHWs B OWONOTMH: HaOIIOJACHHE
M OMNHMCAHWE JKUBBIX CUCTEM, MPOLIECCOB M SIBICHUN, OpraHu3alys W TPOBEIACHUE
OMONOTMYECKOT0 HKCIEPUMEHTA, BBIJBMXKCHUE TUIOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXIY MCCIECAYEMBIMU BEIMYMHAMHU, OOBSCHEHUE TOJIYYECHHBIX PE3YJIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX IMOHATHNA, TEOPUM W 3aKOHOB, YMEHHWE JeNarb BBIBOJBI
Ha OCHOBAHWH MOJIYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIICNSATH CYLICCTBEHHBIE MPU3HAKU CTPOCHUST OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJSIKANA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OWUOrE€OICHO30B U
HKOCHUCTEM, OCOOCHHOCTH MPOLECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOIO
oTO0pa, B1A000pa30BaHusl, TPUCIIOCOOJICHHOCTH OPraHU3MOB, IEHCTBUS SKOJOTMUYECKUX
(paKTOPOB HAa OpPraHu3Mbl, TMEPEHOCA BELIECTB M IMOTOKA SHEPTUU B SKOCHCTEMAX,
AHTPOMNOICHHBIX U3MEHEHUI B 3KOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTA BEILECTB U
OMOreOXMMHUYECKUX LIUKIIOB B OUochepe;

YMEHUE MPUMEHATH TMOMYYEHHbIE 3HAHUS JUIs OOBSCHEHUS OMOJIOTMYECKHX
MPOLIECCOB U SBJICHUM, JUIsl MPUHSATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOM KU3HU
C L1eNbt0 o0ecrneueHus 6€30MacCHOCTH CBOETO 3/I0POBbS U 3I0POBbS OKPYKAFOLINX JTFOIEH,
COOMIOIEHHST HOPM TPaMOTHOTO TMOBEACHUST B OKpPYXKaloLIed MpuponHON cpene,
NOHMMAaHUE HEOOXOMMOCTH UCIOb30BAHUS JOCTHXKEHUI COBPEMEHHON OMONMOTHHU ISt
PaLMOHAILHOTO TPUPOJOIOJIb30BAHMS,

YMEHUE pelarh JIIEMEHTAPHbIE OHMOJIOTMYECKUE 3a/1a4M, COCTABIATH CXEMBI
NEPEHOCA BEUIECTB M SHEPTUU B SKOCHCTEMAX (LIEMU MTUTaHK A );

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKUE PAOOTHI, COOJIOIaTh MpaBmiia
npu padoTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHME  KPUTHYECKM  OLEHMBAThb M  MHTEPHPETHPOBATH  HMH(OPMALMIO
OMONOrMYECKOT0 COACPYKAHMS, BKIFOUAOLIYIO MCEBIOHAYYHBIC 3HAHMS U3 PA3IMYHBIX
UCTOYHUKOB (CPEACTBa MAcCOBOM MH(OpPMALMK, HAYYHO-TMONYJSPHBIE MaTepUalibl),
paccMaTpuBaTh TJ00ATBHBIE HKOJIOTHUECKUAE MPOOTIEMBbl COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE C€O3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMALMIO U3 HECKOJIBKUX MCTOUYHMKOB, TPAMOTHO HCIOIb30BATh
NOHATUIHBIN annapar GUOJIOTHH.
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10 KJIACC
Hanmenosanue
No KommuecTBo OCHOBHBIE BUOBI I€ATEITEHOCTHA
PA3/ACIIOB U TEM [TporpaMmmHO€E coaep:KaHue
n/m 4acoB o0 yuarommxcst

y4eOHOro npeameTa

Tema 1. buosiorns kak Hayka

1.1 | buosorus B cucreme 1 buonorus kak Hayka. CBsiz3u OMOIOTHH PackpeiBare coaepskaHue TEPMUHOB U
HayK C OOIICCTBEHHBIMU, TEXHUYECKAMHU H MOHATUI: HAYYHOE MUPOBO33PEHHUE,
JOPYTUMHU €CTECTBEHHBIMUA HAYKAMU, Hay4yHas KapTHHA MUPA, HAyYHBIH METO],
dunocodueii, penurueit, STHKOM, THITOTC3a, TCOpUsl, MCTO/IBI
SCTETUKOM ¥ 1paBoM. Poss Grosoruu ?{CCHGHOBaHH’L .
B (POpMUPOBAHNUU COBPEMEHHOM HAy4HOM ApaKTCPU3OBATL ODHOOTHIO KAK HayKy,
€€ MECTO U POJib CPEIU APYIHUX
KapThHbI MUpPa. CrcTema OMOJIOTHYECKUX
. €CTECTBEHHBIX HayK. llepeuncusaTe
HayK.
Y pazaensl MO0 B COOTBETCTBHE
Hemoncmpayuu. C 0OBEKTAMH U3YUCHUSI.
lopmpemer: . Jlapsu, 1. Mennens, HasbiBath BaskHeHIIME 0Tpaciu
H. K. Konbuos, [ix. Yorcon n @. Kpuk. | Gyonoruueckix snauuit u 3anaun,
Tabnuyer u cxemvi: «MeTOABI TO3HAHUS crosimme nepex Guonorneit XXI B.
JKABOM IIPUPOIBDY
1.2 | MeToabl nO3HaHUs 1 Metoapl MO3HaHUs )KUBOK NTPUPOABI PackpsiBarh cOAECPKaHUE TEPMHUHOB U

JKABOM TIPHAPOBI

(HAOIOIEHUE, HKCIIEPUMEHT, OMUCAHUE,
U3MEPEHHE, KITACCU(PUKALMS,
MOJIETTUPOBAHKE, CTATUCTAUECKAS
00paboTKa NaHHBIX).

Hemoncmpayuu:

TOHATHI: HAYYHBIA METOX, METOIbI
HACCIECIOBAHUSL.

XapakTepuszoBarb OCHOBHBIE METOIbI
NO3HAHMSI YKUBOM MPUPOJbL: HAOTKOACHHE,
SKCIIEPUMEHT, OMMUCAHUE, U3MEPEHHUE,
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Tabnuyer u cxemol: «MeTOABITO3HAHUS
JKABOM TIPUPOIBDY.

Jlabopamopneie u npakmuueckue
Pabomol:

[TpakTrueckast padora No 1.
«Hcnonb30BaHUE PA3IMYHBIX METOIOB
PU U3YYCHUH OMOJIOTUYECKIX
00BEKTOBY

KJ1accu(puKanus, MOACIMPOBAHNE,
cTarucTudeckas o0padoTKa TaHHBIX

Hrtoro yacos o reme

2

Tema 2. ’KuBble CHCTEMbI H UX OPraHU3anMs

2.1

buonornueckue
CUCTEMBI, TPOLIECCHI
U X U3YUYCHHUE

1

2Kusblie cucrempl (OMOCUCTEMBI) KaK
NPEAMET U3YYCHUS OUOJIOTHH.
OTuure KUBBIX CUCTEM

OT HEOPraHUYECKON IPUPOIEL.
CpoiicTBa OMOCHCTEM U UX
pazHooOpasue.

YPOBHU Opranu3anuu OMOCUCTEM:
MOJIEKYJISIPHBINA, OPraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
MOMYJISMOHHO-BUIOBOM,
3KOCUCTEMHBIN (OMO-T€OLEHOTUYECKUH ),
OnochepHBIA.

Hayxku, n3yqaroniyie OM0oCuCTEMBI
HA PA3HBIX YPOBHAX OPraHU3aLHH.
Hemoncmpayuu:

Tabnuyer u cxemvr: « OCHOBHBIE
MPU3HAKU JKU3HWY», «Y POBHU

PackpeiBath copepkaHre TEPMUHOB U
TIOHATHIA: cUCTEeMa, OMOJIOruYecKast
CUCTEMA, DJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOICTBA JKMBBLIX CHCTEM,
0OMEH BEIIECTB, Pa3MHOKEHHE, POCT,
Pa3BUTHE, HACICICTBEHHOCTD,
U3MEHUYUBOCTD, Pa3IPaKUMOCTh,
SHEPro3aBUCUMOCTh, YPOBHH
OpraHu3auru >KA3HU (OMOCUCTEM ).
XapakTepru3oBaTh MPUHITUIIBI
opraHu3aiuu OMOCHUCTEM. OTKPBHITOCT,
BBICOKasl yHOPSA0UYEHHOCTD,
CaMOPETYJIAINS, UEPAPXUUHOCTD.
[lepeuncnars yHUBEpCaTbHBIE CBOWCTBA
>KABOT0: €IMHCTBO XUMHYCCKOTO
COCTaBa, Pa3ApakKUMOCTh, JABMKECHUE,
roMeocTas, pocT U Pa3BUTHE,
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OpraHu3alliy >KUBOU PUPOIBI. HACJIEICTBEHHOCTh, U3MEHUNBOCT,
Mogaens monekyasl JIHK ABOJTIOIHSL (IPUCTTOCOOICHUE

K U3MEHSIFOIIUMCSI YCIIOBUSIM ).
[TpuBOAUTEL MIPUMEPHI OMOCUCTEM
Pa3HOr0 YPOBHS OpraHu3aluy M
CPaBHHMBATh MPOSIBIICHUS CBOMCTB
YKMBOI'O HA PA3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE MPOLECCHI,
IPOTEKAIIME B OMOCHCTEMAX:
O0OMEH BEUIECTB U MPEBPALLCHUE
SHEPIrUU, CAMOBOCIPOM3BEICHHUE,
CaMOPETyJISILUSL, PA3BUTHE.
Cobmonars npaBuia OEpeKHOrO
OTHOUICHUS K KUBOH MPUPOAEC

Hroro yacos 110 Teme 1
Tema 3. XumMH4YeCKHii COCTAB U CTPOCHHE KIETKH
3.1 | XumMuuecknii cocraB 1 XUMHAYECKHUI COCTAB KIIETKU. PackpeiBarh coaeprkaHue TEPMUHOB
KieTka. Boga u XHAMHUYECKUE DIIEMEHTBI: Y TIOHSITUH: 3JIEMEHTHI-OMOTEHBI,
MUHEPAIBHBIE COJIU MAaKpPO3JIEM EHThI, MUKPOSJIEMEHTHL. MAaKpPO3JIEMEHTBI, MUKPOJJIEMEHTHI,
Bona u MUHEpabHbIE BELLECTBA. MUHEPAIBHBIE BELECTBA, MOJIEKYJIA
OYHKIMHU BOJBI 1 MUHEPAJIbHBIX BOJBI KaK JUIOJb, BOJAOPOAHBIE CBA3H,
BEUIECTB B KIIEeTKe. [lopnepkanue rupouIbHBIE U TUAPOPOOHBIE
OCMOTHYECKOr0 OasaHca. BEILIECTBA.
Hemoncmpayuu: JlOoKa3bIBaTh €AUHCTBO HJIEMEHTHOIO
Juacpavmer: «Pacipenenenue COCTaBa KakK OHO M3 CBOWCTB JKUBOTO.
XUMHUYECKUX JJIEMEHTOB B HEXXMBON Pacnipenensate XUMUYECKUE 3TIEMEHTHI
npupoac», «PacnpenenecHne XUMUYECKUX | IO TPYIIaM B 3aBUCUMOCTH
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DJIEMEHTOB B YKUBOW NPUPOAEY.
Tabnuyer u cxemwr: «llepuoanueckas
Ta0JIMIIa XMMAYECKUX DJIEMEHTOBY,
«CTPOEHUE MOJIEKYJIBI BOBD»

OT KOJIMYCCTBCHHOI'O NMPCACTABUTCIILCTBA
B OpraimM3Mc,; XapakKTCpu3oBaTh POJIb
OTAC/IbHBIX 3JICMCHTOB.

BrisBIATE CBS3B MCXKIY COCTABOM,
CTPOCHUEM MOJICKYJIbI XUMHUYCCKOI'O
COCIUHCHUSA U €TI0 (1)YHKI_II/I$IMI/I B KJICTKC

3.2 | benku. CocraB u Benku. CocraB u cTpoeHue OENKoB. PackpeiBarh copepkaHue TEPMUHOB U
CTpOeHHE OEJIKOB AMUHOKHCIOTBl — MOHOMEPBI OEIIKOB. NOHATHU: OENTKHU, TIOIMMEPBI, MOHOMEPBI,
He3zameHumble U 3aMEHUMBIE AMUHOKMCIIOTHI, IENTHIHAS CBS3b,
AMUHOKHCIIOTHl. AMHHOKUCIIOTHBIN NOJIMIENTH L, AEHATYPALKSI.
COCTaB. YPOBHHU CTPYKTYPbI OCIIKOBOMA XapaxkTepu3oBarh OCIIKU KaK K1acce
MOJIEKYJIbI (TIEPBUYHAs!, BTOPUYHAS, OpPraHUYECKUX COCTMHEHUI;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCH(PUIMPOBATH UX MO CTPOCHUIO
XUMUYECKUE CBOMCTBA OEITKOB. (rnoOynsipHble U (PUOPUILIAPHBIE OCIIKH ),
buonornueckue QpyHKIUN OCIKOB. NEPEUYUCIIATD U XapaKTEPU30BATh
Jlemoncmpayuu: (GyHKIMU OENKOB
Tabnuyer u cxemwvr: « CTpOCHHE
MOJICKYJIbI OEJIKay.
Obopyooeanue: CBETOBONH MUKPOCKOIL,
MUKPOIIpEnaparsl
3.3 | GepMEHTHI — DepMEHTHI — OMOIOTHYECKUE PackpeiBate conep)xaHre TEPMUHOB U
Onosornyeckne KaTaau3aTopsl. TOHSATHIA: (PEPMEHTHI, AKTUBHBIA LEHTD,
KaTaau3aTopsl CrpoeHue pepMeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas Ceuu(pUIHOCTb,

cyOcTpaTHas Cienu(pUIHOCTb.
KodepmenTbl. ButamuHsbI.
Otmmunst GEepMEHTOB

OT HEOPraHUYECKUX KaTaanu3aTopoB.

KO(QEPMEHTHI, OEKN-aKTUBATOPHI U
OENKN-MHTUOUTOPBI.

YkazbiBaTh OTANYUS (PEPMEHTOB

OT HEOPraHUUYECKUX KaTaIu3aTopPoB.
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Hemoncmpanyuu:

Tabnuyer u cxemwvr: « CTpOCHHE
(depmeHTay.

Obopyoosanue: 000py10BaHUE
JJIs1 IPOBEICHUS HAOIOICHUH,
U3MEPEHUMN, DKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
Paoomol:

JlaGoparopHas padora Ne 1. «U3yuenue
KaTaJIMTUYECKONW aKTUBHOCTH
(epPMEHTOB (HA TPUMEPE aMUJIA3bI
WIN KaTanasbl)y

OOBACHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUM JKMBBIX CUCTEM,
B MIPOMBILIJICHHOCTH, B MEJIMIMHE,

B TOBCEAHECBHOMN KU3HU YEJIOBEKA

34

Yraesoasl. JInnouasl

VYTieBo bl MOHOCAXapuael (TIIHOKO3a,
pubo3a u 1e30Kkcuprd03a), Tucaxapuibl
(caxapo3a, JJakT03a) U MOJIUCAXAPHIbI
(KpaxmaJt, TIMKOTEH, LEIIIF0II03a).
buonornueckne QyHKIUN yIIIEBOOB.
JIMmu bl TPUTTUIEPUIBI,
(bocdommnubl, CTEPOUIBI.
I'unpodunbHO-THAPOPOOHEIE CBOKCTRA.
buonornyeckue QyHKIMM JTUTTAIOB.
CpaBHEHHE YIIEBOAOB, OCIKOB U
JUMUAO0B KaK HCTOYHUKOB SHEPIHH.
Hemoncmpayuu:

Tabnuyer u cxemvl: «YTIEBOIB,
«JImnuaeny.

Obopyooearue: 000PyAOBaHUE

PackpbiBaTh copepskaHue TEPMHUHOB U
NOHSATHI: YIJIEBOIbI, MOHOCAXAPU/IBI,
AMCaxapyibl, MOIMCAXAPUAbI, TIIFOK03a,
pubo3a, ne30kcupud03a, caxaposa,
JIAKTO03a, MAJIbT03a, UEJTFI03a
(KJeTyarka), Kpaxmall, IJIMKOTEH,
JIMTIU L, TPUTTTULEPUABI (GKUPBI, Macia),
(dbocdommnu b, CTEPOU/IBI.
XapakTepu3oBaTh YIJEBObI, AU IbI
KaK KJIACC OPraHnYECKUX COCANHEHMUIA.
KnaccupuuupoBarb yrjaeBOabl U JIUHIbI
N0 CTPOCHUIO, MEPEUNCTIATh PYHKIUU
YIJIEBOAOB U JIMITUAJIOB.

CxemMaTu4ecKn M300paXkaTb CTPOCHUE
MOJIEKYJI YTJIEBOAOB, JIMMTUAOB
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JUTSl TIPOBEICHMSI HAOJTIOIEH U,
U3MEPEHN, SKCIEPUMEHTOB

3.5 | HykneuHoBebie Hyxnennoeie kucnotel: JJHKu PHK. PackpeiBarh conepxaHie TEPMUHOB U
KHCITIOTBL. ATO Hyxkyieotuibl — MOHOMEPHI NOHSTHINA: 1€30KCUPUOOHYKIICUHOBAS
HYKJIEMHOBBIX KUCJIOT. CTpOEHHE U kuciora (JJHK), pubonyknenHoBast
¢ynkuun JIHK. Ctpoenne u pyHKkumm kucnora (PHK), nykneotun,
PHK. AT®: crpoeHue u QpyHKIMH. MTOJIMHYKJICOTUAHAS LIETIb
Jlemoncmpayuu: (MONIMHYKJICOTH/T), KOMITJIEMEHTAPHOCT,
Ilopmpemuwr: 1. YorcoH, ®. Kpuk, ¢ynkumm JIHK (xpaneHue u nepenava
M. Vunkuuc, P. @paHkinH. HACJICACTBEHHON MH(POPMALIMH ), BU]IbI
Tabauyvl u cxemoi: PHK (nH(opmManmoHHasi, TpaHCIIOPTHAS,
«HyxknennoBbie kucnoter, JJHK», pubocoMalnbHas ), aneHo3uHTpudocdar
«buocunTes Oenkay, «CTpoeHue (AT®), makpospruyeckas CBsi3b.
MOJIEKYIIBl ATOy. XapakTepu3upoBaTh HYKIEUHOBBIE
Obopyoosariue: CBETOBON MUKPOCKOTIL, KHUCIIOTBI KaK XUMUYECKUE COCTUHEHUS U
MUKPOIIPENaparsl HOCHTEIN HACJIEACTBEHHOM
uH(popmanuu.
Otmeuars 0COOCHHOCTH CTPOCHUS
MOJIEKYJT HYKJIEMHOBBIX KucioT ({HK,
PHK) u AT®.
CxeMaTHyecku u300paxarb CTPOCHHE
HYKJIEOTUJ0B, MOJIEKYJI HYKIECHHOBBIX
Kucinor, ATO
3.6 | Mctopust 1 MeTOABI Lluronorus — HayKa O KJIETKE. PackpeiBare conep)xaHie TEPMUHOB U

M3YUYECHUS KIIETKH.
Kiieroynas teopus

Kiieroynas teopus — npumep
B3aUMOJICHCTBUS UIEH U (PaKTOB
B HAYYHOM ITO3HAHUH.

[TOHATHI: KJIIETKA, [{UTOJIOT U,
PacKpbIBaTh COACP)KAHUE MTOJT0KEHNI
KJIIETOYHOW TEOPHHU.
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MeTo1bl U3YUYEHHSI KIIETKH.
Hemoncmpauuu:

llopmpemeoi:

A. Jlesenryk, P. I'yk, T. I1IBanH,

M. nedinen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOH MUKPOCKOI,
MUKPOIIpenaparsl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTEpHAIIbHBIX KJIETOK;
PUCYHKH ¢ MUKpOdoTorpapusmMu
KJIETOK, MOJIYYEHHBIE C TTOMOLLBIO
CBETOBOT'O M 3JIEKTPOHHOIO MUKPOCKOIIA

[lepeuncnare U xapakTepru30BaTh
OCHOBHBIE METOJIbI M3YUEHUS KIETKH:
(MPUTOTOBJIEHUE CPE30B,

OKpalIMBaHUE, MUKPOCKOITM POBAHKE,
LHEHTPU(PYTUPOBAHUE, KYIbTUBUPOBAHKE
KJIETOK M TKaHEH)

3.7

Knetka
Kak 1ieJ10cTHAas
JKUBasi CUCTEMA

Kietka kak meyocTHas )xuBast CUCTEMA.
OOmue npu3HaKy KJIETOK: 3aMKHYTast
HapykHass MeMOpana, momnekyisl JJTHK
KaK T€HETHYECKH anmnapar, Cucrema
cuHTe3a Oenka. Tunbl KIETOK:
DYKapUOTHYECKAS U MPOKAPUOTHYECKAS.
OCOOEHHOCTH CTPOCHHS
MPOKAPUOTUYECKON KITETKH.

Kinerounas crenka Oaxktepuii. CTpoeHue
AYKAPUOTHYECKON KIETKA. OCHOBHBIE
OTJIMYMS PACTUTEIILHOM, KUBOTHOMN U
rpuOHOM KIeTKH. [10BEpXHOCTHBIE
CTPYKTYPBbI — KJIETOYHAA CTCHKA,
TIIMKOKAIHUKC, UX (DYHKLIHH.
[lrazmarnueckas MmeMOpaHa, €€ CBOWCTBA
1 (DYHKLIWH.

PackpbiBarh conepikaHle TEPMUHOB U
NOHSATHUH: KIETKH (3yKapuoTUYecKasl,
POKApUOTUYECKAs ), IJIa3MaTuyecKast
MeMOpaHa (TU1a3MajieMMa), TIIMKOKAJIAKC,
TPaHCIOPT BEMICCTB (MMAaCCUBHBIM,
AKTUBHBIN ), SHAOIUTO3 ((parouuTos,
NUHOLIATO3), 3K30LUTO3, KIETOYHAs
CTE€HKA, HYKJICOM]I.

CpaBHHMBaTh MEXKY COOOH
AYKapUOTUUECKUE U TPOKAPUOTUUYECKHE
KJIETKH, OTMEYaTh CXOJCTBO U Pa3JInyMsl
B CTPOCHUM KIIETOK OaKTEpHii,
YKUBOTHBIX, PACTEHUI U rpuOOB
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Hemoncmpauuu:

I[lopmpemur: A. JleBeHryk, P. I'yk,

T. [IIBann, M. Ineiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemwvr: « CTpOCHHE
AYKAPUOTUUYECKOMN KIETKHY, «CTPOCHUE
YKUBOTHOMU KJICTKNY, KCTPOCHHE
PaCTUTENBHON KIIETKM», «CTpoeHUE
IPOKAPUOTUUYECKON KIIETKI.
Obopyoosariue: CBETOBOH MUKPOCKOIL,
MUKPOIIpEnaparsbl paCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK

3.8

Crpoenue
OYKaAPUOTUYECKON
KIIETKH

[urormnazma v ee OpraHou/IbL.
OnHoMeMOpaHHbIE OPraHOU bl KIICTKH:
OIIC, anmapar ['onbIKu, TU30COMBL
[TosryaBTOHOMHBIE OPTraHOW/IbI KJIETKH:
MUTOXOHAPUH, TIJTACTHIBL.
ITpoucxoxxaeHrne MUTOXOHIAPUI U
miacTul. Buaslmmactu,
HememOpaHHbIe OpraHOuIbl KJICTKH:
pUOOCOMBI, KJIIETOUHBINA LIEHTP,

I EHTPU OJIN , PECHUYKH, KTYTUKH.
OYHKIMU OPraHOUJIOB KJIETKH.
BxiiroueHust.

SIapo — perynsITOpHBIN LEHTP KIIETKH.
Crpoenue siapa: siaepHas 000I04Ka,
KapuoIjia3Ma, XpOMaTHH, SAPBILIKO.

PackpbiBaTh cojepkaHue TEPMUHOB U
TOHSTHHN: IUTOIIa3Ma, OPraHOUIbI,
sHaomIasmMarnueckas cetb (IO11C),
anmapat ['0Jib/k1, TU30COMBI, BaKyOJIb,
MUTOXOHIPUH, TIJIACTUIBI (XJIOPOTLIIACTHI,
XPOMOILIACTHI, JIEWKOILJTACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIM
HEHTP (LIEHTPOCOMA), PECHUUKH,
KTYTUKH, BKJTFOUCHHUS, PO, siACpHas
000J104Ka, Kapuorjia3mMa, XpOMaTHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceBaTh CTPOCHHUE SYKAPUOTHUECKOM
KJIETKH 110 U300PKCHUSIM U

Ha MUKpOIpernaparax;
KJTaCCU(PUIIUPOBATH OPraHOMIbI
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XpomMocoMbl. TpaHCITOPT BELECTB

B KJICTKE.

Hemoncmpanuu:

Ilopmpemuwr: A. JleeHryk, P. I'yk,

T. IIsann, M. neitnen, K. bap,

P. Bupxos.

Tabnuyvr u cxemwvr: «CTpoeHUE
SYKaAPUOTUUYECKOH KIIETKHY, KCTPOCHHE
YKUBOTHOM KJIETKNY, KCTpPOCHHE
PACTUTENBHON KIETKNY, «CTPOCHHE
MPOKAPUOTHYECKON KIETKIY,
«CTpoeHue sapa KIeTKu.
Obopyoosarue: CBETOBOH MHUKPOCKOII,
MUKPOIPENapaThl paCTUTEIBHBIX U
JKUBOTHBIX KJIETOK.

Jlabopamopnsle u npakmuueckue
padomol:

JlaGoparopnas padora Ne 2. « M3yuenue
CTPOCHMS KIIETOK PACTEHMA, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM HA TOTOBBIX
MUKPONPENApaTax U UX ONUCAHUE)

B 3aBUCUMOCTH OT OCOOEHHOCTEH MX
CTpOCHUs (OAHOMEMOPAHHBIE,
JIBYMEMOpaHHbBIE, HEMEMOPAHHBIC),
ONUCHIBATh (DYHKIIMU KAXKIIOTO
OpraHoua B KJIETKE.
XapakTepru30BaTh KIETOUYHOE SAPO KAK
MECTO XPaHEHHMsI, epeaaun (YABOCHUE
XPOMOCOM) U pean3aluu
(TPaHCKPUIILIKS) HACTIEICTBEHH O
UH(pOpMaLUK KIIETKH.

[lepeyncasTh U ONMUCHIBATE KOMIIOHEHTHI
pa U uxX QyHKIUY;

CxeMarnyHO M300paXkarb CTPOCHUE
PaCTUTENBLHON U YKUBOTHOM KIIETKH.
OOBACHATH OMOOrMYECKOE 3HAUCHUE
TPAHCIOPTA BEIIECTB B KJIETKE

Hroro yacos 1o teme 8

Tema 4. JKuzHeaesiTeIbHOCTDb KJIE€TKH

4.1 | OOMEH BeUIeCTB. 2 OOMEH BeUIeCTB, WA META00IHU3M. PackpeiBarh copepkaHle TEPMUHOB U
[Inactuueckuit Accumuisanms (TIaCTUYECKUii 0OMEH) NOHSTHIA: OOMEH BEIIECTB U
oomeH. DoTocuHTES. U JTACCUMUIISALMS (3HEPTETHUYECKHIA NPEBPALICHAE SHEPIUU (META00IH3M ),
XEeMOCUHTE3 O0OMEH) — JIBE CTOPOHBI EAMHOIO ACCUMMJISILIUS, TUTACTUYECKUIT OOMEH,
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nporecca merabonm3ma. Posib 3aKk0OHOB
COXPaHEHUS BEIIECTBA U SHEPIUU

B IOHUMAaHUM MeTabonu3Ma. Tunel
oOMEHa BEIIECTB. aBTOTPOHBIN U
rerepoTpodHbiid. Ponb ¢pepmeHTOB

B OOMEHE BEIIECTB U MPEBPALLICHUT
SHEPruH B KIeTKe. POTOCUHTES.
CeeroBas 1 TeMHOBas (a3bl
¢orocunTesa. Peakumnu GporocuHTE3a.
D¢ pexkTUBHOCTH POTOCUHTESA.
3HaueHre (POTOCUHTE3A TSl )KU3ZHU
Ha 3emJie. BimsHue yciaoBuii cpeubl
Ha (POTOCMHTE3 M COCOOBI MOBBILICHHUS
€ro MPOAYKTUBHOCTH Y KYJBTYPHBIX
PacTEeHUH.

XeMOCUHTE3. XEMOCHHTE3UPYIOLINE
OakTepun. 3HAYEHUE XEMOCHUHTE3A
JUTS )KA3HU HA 3eMJIE.
Hemoncmpayuu:

llopmpemur: K. A. Tumupsizes.
Tabnuyer u cxemwvl: « XJI0POILIACTY,
«DOTOCUHTE3Y

JUCCUMMJISILIUSL, SHEPrETUYECKN I OOMEH,
(dotocunTe3, PoTomnus,
(bochopunrpoBaHue, NEPEHOCUUK
MPOTOHOB, XEMOCHHTE3.

OnwuceiBaTh (POTOCUHTES, MPOLIECCHI,
[POTEKAIOIIKME B CBETOBOM U TEMHOBOM
dase.

BBISBIATE IPUYMHHO-CIIEACTBEHHBIE
CBSI3U MEXKAY MOTJIOIEHUEM COJTHEUHOM
SHEPruM XJIOPO(PUILIOM U CHHTE30M
MoJieKys1 ATO.

CpaBHUBATh HCXO/IHBIEC BEILECTBA,
KOHEYHBIE MPOIYKTHI U YCIOBHUS
MIPOTEKAHUS PEAKLIUI CBETOBOM U
TEMHOBOH (pa3bl POTOCHHTESA,
CpaBHMBaTh (POTOCHHTE3 U XEMOCUHTES.
OuenuBarh 3HaueHUE (POTOCHHTE3A U
XEMOCHHTE3a ISl )KU3HU HA 3eMJIe

4.2

DOHEPreTUYECKUit
o0MeH

OHEPreTUYeCKii OOMEH B KJIETKE.
PacmerieHue BEmECTB, BBIICICHUE U
AKKyMYJINPOBAHUE SHEPIHH B KJIETKE.
OTanbl SHEPreTHYECKOro OOMEHA.
['mukonms. bposkeHueu ero BUAHL.

PackpeiBate conep)xaHie TEPMUHOB U
NOHSTHIA: SHEPreTUYECKUH OOMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OPOKEHHE,
CIUPTOBOE OpPOXKEHHUE, OMOTOTNYECKOE
OKHUCJICHUE, KIIETOYHOE JIBIXaHUE,
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Kucnoponnoe okucieHue, i
KJICTOYHOE JbIXxaHue. OKUCTUTEILHOE
bochopumupoBanue. DPHEKTUBHOCTD
SHEPreTHYECKOro 0OMEHa.
femoncmpayuu:

Tabnuyer u cxemwr: « Tunbl MTUTaAHUS,
«MeTabonuzmy», «K MUTOXOHAPUSY,
«OHEPreTUYeCKuit OOMEH»

JUCCUMMIISILUS, (PEPMEHT.
XapakTepu3oBarb 0OMEH BEIECTB U
MPEBpALLCHUE YHEPTHH (METAOOIU3M )
KaK OJIHO UX CBOWCTB >KHUBOTO.
[lepeuncnare 0COOCHHOCTH
IUTACTUYECKOTO U DHEPTETUYECKOrO
0OMEHA B KJIETKE, YCTAHABIIUBATh
B3aUMOCBSI3b MEXKIY HUMM.

Paznuuarh THbl 0OMEHA BELIECTB

B KJIETKE: aBTOTPO(DHBINA 1
reTepoTPORHBIA.

OnuceIBaTh 3TANbl SHEPIETUUYECKOTO
oOMeHa (MOArOTOBUTEIBHBIMH,
OECKHMCITOPOIHBIA, KUCIOPOAHBII)

Y CPaBHMBATh UX MEXAY COOOM.
XapakTepu30BaTh PEAKIMH TITAKOJN3A,
OpO’KEHUS, KIIETOYHOIO JbIXaHUS,
BBISIBJIITH TTPUYUHHO-CJICICTBEHHbIC
CBSI3W MEXKY TIMKOJIN30M, KIETOUYHBIM
JIBIXaHUEM U CHHTE30M MOJIEKYJT ATO.
CpaBnHuBarb 3((HPEKTUBHOCTD
OECKHCIIOPOIHOTO Y KUCIOPOJAHOTO
3TarnoB

4.3

buocuHTes Oejika

Peakuyu MaTpuyHOro CUHTE3A.
['enernueckas uHdopmanus u JTHK.
Peaymzanus reseTnyeckoi
UH(pOpPMALH B KIIETKE.

PackpeiBarh coaepxaHue TEPMHUHOB
U MOHATHUI: I'€H, TCHETUYECKUM KO/,
MaTPUYHBIN CHHTE3, TPAHCKPUTILIUSA,
TPaHCIALUA, KOJIOH, aHTUKOJIOH,
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['eHeTHUECKUA KO M €r0 CBOMCTRA.
TpaHCKpUMITUS — MATPUYHBIN CUHTE3
PHK. Tpancnsius — Onocunres Oernka.
Ortarnbl TpaHchsuuu. KonupoBanue
aMUHOKHCIOT. Ponb pubocom B
onocuHTEe3e OenKa.

Hemoncmpayuu:

Ilopmpemur: H K. KonbLos.

Tabnuyvr u cxemwvr: «Ctpoenne JJTHK»,
«CTpoeHue n PyHKIMOHUPOBAHUE TCHAY,
«Cunre3 Oenkay, «Permmkanus JJHK»,
«I ' CHETUYECKHUI KO,

Obopyoosanue: MOACITV- ANMUIMKALINHA
«¥Yneoenue JIHK u TpaHCKpuniusy,
«brnocunTe3 Oenkay

pudocoMa, LIeHTpaibHas A0rMa,
MOJIEKYJIsipHasi OMOJIOTUSI.

OnpeaenaTs CBONCTBA TEHETUYECKOTO
Koja (TPUIIJIETHOCTh, OAHO3HAYHOCTD,
BBIPO’KJICHHOCTh, YHUBEPCAIBHOCTD,
HEMEPEKPHIBAEMOCTh, HEMPEPHIBHOCT ).
OnuceIBaTh 3Talbl peanu3alm
HACJICACTBEHHON MH(POPMALIK B KIIETKE.
CpaBHMBaTh peaKiu MaTPUUYHOTO
cunrezamonekyn PHK u Oenka B kieTke

4.4  HekeTouyHble
(OpPMBI KU3HU —
BUPYCHI

Hexknerounsie (OpMbl 5KU3HH — BUPYCHI.
Hctopust OTKpBITHS BUPYCOB

(M. Y. MiBanoBckuii). OcoOeHHOCTH
CTPOEHUSI U )KU3HEHHOTO 1IMKJIA BUPYCOB.
bakreprodaru. bonesnu pactenuid,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc ummyHoaepuura

yenoseka (BUY) — Bo3Oyaurens CITH/la.

OOparHas TpaHCKPUIIUSI, PeBEPTa3a U
uHTerpaza. [lpodgunakruka
pacnpocTpaHEeHUsl BUPYCHBIX
3a0071€BaHU .

PackpeiBarb coaep:kaHue TEPMUHOB U
NOHSATHIA: BUPYC, BAPYCOJIOTHSI, KAllCHJL,
OakTepuodar, BUpyc uMMyHOAepUIMTA
yenoBeka (BUY), OHKOreHHbIE BUPYCHI
XapakTepru30oBaTh BUPYCHI KaK
HEKJIETOUHYIO (POPMY KU3HHU,
0COOEHHOCTH CTPOCHUS U
YKU3HEACATETbHOCTH BUPYCOB.
OnuceBaTh KU3HEHHBIA UK BUPYCOB
UMMYHOAC(PHIIMTA YEIOBEKA, Pa3InyiaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
Mo3aukHu), Oakrepuodar, BUY.
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Hemoncmpauuu:

[lopmpemer: 1. 1. IBaHOBCKUIA.
Tabnuyer u cxemwvr: «BUpych»,
«bakrepuodarny; «CTpoeHue u
>KU3HEeHHbIN nukn Bupyca CI1M/1a,
Oakrepuodara.

Obopyoosaniue: MOJETb CTPYKTYPBI
JIHK; MmarauTHast MO€Tb-anITAKALIMSI
«CTpOCHUE KIETKA»

OOOCHOBBIBaTh U COOJIIOIATH MEPBI
NpOoPUIAKTUKN PacHPOCTPAHCHUS
BUPYCHBIX 3a00JI€BaHU I
(pecnupaTopHbIC, KETYA0YHO-
KUALICYHBIE, KIEUIEBOM SHUEPANT,
BUY-undexnms)

Hror

0 49acCoB I10 TCMC

6

Tema S. PasMHoOKeHHe H HHANBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB

5.1

JKU3HEHHBIN UK
KJIETKH. [lenienue
KJIEeTKU. MUTO3

1

KineTo4nbIi MK, WKW )KU3HCHHBINA 1TUKJT
knetkd. MHTepdasza u MuTos.
[Ipoueccsl, mporekaromue B MHTEPQase.
Pennmukanust — peakuysi MAaTpUYHOIO
cuntesa JJHK. Ctpoerue XxpoMocom.
XPOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTIJION AHBIA U TarJIOU AHbIN
XPOMOCOMHBIE HAOOPBI. XPOMaTHU/IBI.
[IATOIOrnYECKNE OCHOBEI PA3MHOKEHUS
Y UHJWMBUIYAIbHOTO PA3BUATHS
OpraHu3MoB. JleneHne KIETKA — MUTO3.
Cragum muto3sa. [Iponeccsl,
MPOUCXOISIIME HA PA3HBIX CTAAUAX
MHTO3a. bHOJIOrMYEeCKUA CMBICTT MUTO34.
[TporpaMmmupyemast ruOEIb KJIETKA —
anonTo3.

PackpsiBarh copepxaHue TEPMUHOB U
MOHATHU: KJIETOYHBINA IHUKII, HHTEp(a3a,
peayIUAKALKs, XPOMOCOMA, KapAOTHIL,
TarJIOUAHBINA, JUILION THBIA
XPOMOCOMHBIA HAOOp, XPOMATHIbI;
MUTO3 €ro ctaauu: mpodasa, meradasa,
anagasa, Tenodasa.

OnuceIBaTh >KU3HECHHBIA [TUKIT KJIETKH,
MIEPEUUCTIATE U XapaKTePU30BaTh
NEPUOABI KJIETOYHOTO LIUKIIA,
CPaBHUBAThH UX MEXKITY COOOI.
OnuceIBaTh CTPOSHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHMBAThH CTAIM MHUTO3A.
Paznnyare Ha MUKponpenaparax
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Hemoncmpauuu:

Tabnuywr u cxemor: «KINeTOUHBIA LUK,
«Pemmakamus [IHK», «Ctpoenune
XpPOMOCOMBI», «MUTO3»; MarHUTHas
MOJACIb-aNTUIKALMs «J{eJICHUE KIIETKWY,
moaens JIHK.

Obopyoosaniue: CBETOBOW MUKPOCKON U
Mukponpenapar «KapuoknuHe3 B KIETKax
KOPEIIKa JIyKay.

Jlabopamopnuvie u npakmuueckue
Ppaoomol:

JlaGoparopuast padora No 3.
«Habnrogenne MuTo3a B KIeTKax
KOHUYMKA KOPEIIKA JIYKa Ha TOTOBBIX
MUKpOIpenaparax»»

Y PUCYHKAX CTaJIMM MUATO3A.
PackpbiBaTh OMOOrHYECKU T CMBICIT
MHUTO3a

52

DopMmBbI
Pa3sMHOKEHHS
OpraHu3MoB

DopMBbI pa3MHOKEHUSI OPraHU3MOB:
Oecrnoynoe U MmojaoBoe.

Buabl 6ecnonioro pa3MHOKEHHUS:
JICTICHUE HAJIBOE W TTOYKOBAHUE OJTHO-
1 MHOTOKJIETOYHBIX, CTOPOOOpa30BaHUE,
BETETATUBHOC PA3MHOKCHUE.
HcKyccTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €TI0 3HAYEHUE

JUTS CENIEKIIMHN.

[TonoBoe pasMHOMXKEHUE, €r0 OTINYUS
oT O€CIooro.

Hemoncmpayuu:

PackpsiBaTh cofepaHue TEPMUHOB
Y MOHATHUI: PA3MHOKEHHE, KIIOH,
NIOJIOBBIE KJIETKH (TAMETHI),
ANIEKIIETKA, CIEPMATO30MU I, 3UTOTA,
JeNIEHUE HAJIBOE, TOYKOBAHHE,
CHOPYJsIus, (parMeHTALHAS,
BErETATUBHOE PA3MHOKEHUE,
CEMECHHOE Pa3MHOXKEHHE, ONIBIJICHHE,
JBOWHOE OIJTOIOTBOPEHUE, TOJIOBBIC
JKEJIE3bl, CEMCHHUKH, SUYHUKH,
OIJIOJOTBOPEHKE (HAPYKHOE,
BHYTPEHHEE).
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Tabnuyer u cxemvr: «DOPMBI

Pa3MHOKEHUSI OPraHu3MoBy, «JIBoitHOE

OIJIOJIOTBOPEHUE Y IIBETKOBBIX
pacTeHuity, «JleeHne KIeTKu
Oaktepumny, «BereratuBHoe
Pa3sMHOXKEHUE pacTeHU», « CTpoeHHE
IIOJIOBBIX KIIETOK»

Xapakrepu3oBarb 0COOCHHOCTH

Y 3Ha4YeHHE OECIOJIOrO M MOJIOBOTO
CrocoOOB Pa3MHOMKEHHUSI.

Buigenars Buabl 0€Cronoro
Pa3MHOXKEHHU S, BBISBJISITH B3AUMOCBSI3U
MeXxy popmMaMu U criocodamu
Pa3MHOXEHMS, U UX OMOJIOTUUYECKUM
3HAUYCHHUEM.

Bianets npuémamu BEreTaTuBHOTO
PA3MHOXKECHHS KYJbTYPHBIX PAaCTCHHIA
(Ha mpuMeEpe KOMHATHBIX).
XapakTepu30BaTh MOJIOBBIE KJICTKU:
SIALICKJIETKY, CIIEPMAaTO30M/IbI;
BBISIBJISITE OCOOEHHOCTH

WX CTPOCHUS

5.3 Meiio3

Meiio3. Cragun Merosa. [Ipoueccsl,
IIPOUCXOIAIINE HA CTAIASAX MEHO3a.
IToBenenre XpoMOCOM B MEMO3E.
Kpoccunrosep. buonornyeckuii CMbICI
1 3HAYCHUE MEHo03a.

Hemoncmpayuu:

Tabauyvr u cxemwvi: «JIeNCHUE KICTKN,
«Meitosy.

Obopyooesanue: monens JTHK;
MarHuTHas MOAENb-alIUInKaLUs
«JleneHue KIETKM»

PackpeiBare conep)xaHre TEPMUHOB U
MOHITHIA. MEH03, KOHbIOTAIlUs
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, F'aMETBI.

XapakTepu30oBaTh MEHO3 KakK cnocoo
KJIETOYHOT'0 IETIEHUS, OIACHIBATH ME03
10 CTAAMAM; CPaBHUBATH CTaAUN ME03a
1 MUTO3A.

Paznnyare Ha pucyHKax cTaavu Menosa;
PacKpeIBaTh OMOJOrMYECKOE 3HAUCHUE
Meno3a
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5.4 | O6pa3zoBaHue u ["amerorenes — mporecc 00pazoBaHus PackpbiBarh copepikaHue TEPMUHOB U
Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KUBOTHBIX. NOHSTHIA: TAMETOIEHES, CIEPMATOTCHES,
KJIETOK. [TosioBBIE KENE3BI: CEMEHHUKH U OOr€HE3, CIEPMATO30M 1, AKPOCOMa,
Onion0TBOPEHHE suyHUKA. OOpa3oBaHUE U PA3BUTHE SALEKIIETKA, TTOJISIPHBIE TEJbIIA.

HOJIOBBIX KJIETOK — TaMeT (CepMaTo30m, | XapakTepru30BaTh 0OCOOCHHOCTH
SHLEKIIETKA) — CIIEPMATOreHE3 U raMeTOreHes3a y )KMBOTHBIX U €r0 CTa/luu,
oorere3. OcOOEHHOCTH CTPOCHUS NIOJIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SHLEKIIETOK U CIIEPMATO30MI0B. IPOLIECC UX PA3BUTHSI.

OmonorBopenue. [lapreHorenes. CpaBHMBATh CIIEPMATOI€HE3 U OOTEHES.
Jemoncmpayuu: OnuceBaTh OMJIO0A0TBOPEHUE,

Tabnuyer u cxemwvr: «IIpsmoen HENpsAMOe | OMOIOrMYECKOE 3HAYECHUE

pasBuTHEY, «I'aMmeToreHes3 OIJIOJOTBOPEHUS

Yy MIIEKOITUTAIOIIMX A YETIOBEKA

Obopyoosanue: Mmonenb MetapazHON

XPOMOCOMBI, MUKPOCKOTI,

MUKporpenaparsl «CnepMaTo301/Ibl

MJICKOMUTAKOIIET O, «SIHIEKIeTKA

MJIEKOMUTAOLIETOY.

Jlabopamopnvie u npakmuueckue

Padomol:

Jlaboparopnas pabora Ne 4. «U3yueHue

CTPOCHUSI MOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIIpenaparax»

5.5 | MnauBuayaibHOE HupuBuayanbHOE pa3BUTHE (OHTOTEHE3). | PackpeiBarhk conepkaHue TEPMUHOB
pa3BHUTHE OMOpPHOHAITEHOE Pa3BUTHE Y TIOHSITUI: OHTOTE€HE3, SMOPUOTEHES,
OpraHu3MOB (oMOpHOreHe3). Otarnbl SMOPUOHAILHOTO | 3Ur0Ta, ApoOsieHHE, O1acTOMEpHI,

pa3BUTHA Y IIO3BOHOYHLIX JKUBOTHBIX!

MopyJa, OnacryJa, OJacToIelNb,
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IpoOJIeHHE, TacTPYJISILKS, OPraHOTEHES.
[ToctamOproHanbHOE pazBuTHE. THITBI
NOCTAMOPUOHAITLHOTO PA3BUTHSL
OpsIMOE, HE MPSMOE (JINYMHOYHOE ).
BnusiHue cpeabl Ha pa3BUTHE
OpraHu3MoB; ()akTopbl, CIOCOOHBIE
BBI3BIBATH BPOXKICHHBIE YPOJCTBA.
Poct u passutue pacreHuil. OHTOreHe3
[BETKOBOT'O PACTCHUS: CTPOCHUE CEMEHH,
CTaJMH PA3BUTHSL.

Hemoncmpayuu:

Tabnuyvr u cxemvr: «OCHOBHBIE CTaIUU
OHTOreHe3ay, «lIpsmoe u HenpsmMoe
pazBUTHEY, «[|BOWHOE OIIOAOTBOPEHUE
Y IBETKOBBIX PAaCTCHUI»

ractpyJja, HelpyJa, OpraHOreHe3;
3apOJIBILIEBBIC JIUCTKH: SKTOJAEPMA,
ME30/IepMa, SHTOIEPMA,
NOCTAMOPUOHAIILHOE PA3BUTHE: MPIMOE
U HEMPAMOE (IMYMHOYHOE), METAaMOP(O3,
MEracropa, MMUKpOCIOpa, MbUIbLEBOE
3€PHO, CIEPMUH, 3aPOIABIIIEBBINA MELIOK,
JBOMHOE OIUIOOTBOPEHHUE.
Onpenensrpb Tanbl SMOPUOHATBHOTO
Pa3BUTHUS XOPIOBBIX HA CXEMaxX U
Ipernaparax v OnuChIBaTh MPOLECCHL,
NPOUCXOISIINE HA KOKAOM dTarle.
CpaBHuBaTh NEPUOABI OHTOICHESA,
OPSIMOE U HEMPAMOE (JIMYMHOYHOE)
NOCTAIMOPUOHAIIEHOE Pa3BUTHE,
3apOJIBILIN YEJIOBEKA M IPYIHX
XOPIOBBIX.

OOBACHATH OMONOrMYECKOE 3HAYECHHE
pa3BUTHS ¢ METaMOP(HO30M;
OTPHULIATENBHOE BIUSHUE ATKOTOJIS,
HUKOTWUHA U IPYTUX TEPATOTE€HHBIX
(hakTOpOB HA Pa3BUTHE 3aPOJIbIIIA
YeIoBEKa.

OnuceiBaTh TPOLECC ABOMHOTO
OIJIOJOTBOPEHMS Y LIBETKOBBIX
pacTeHuit

Hroro gacos mo teme

44




®denepanbHas padouas mporpamma | buonorus. 10—11 knaccet (0a30BbIN YPOBEHB)

Tema 6. HacjienCTBEHHOCTh 1 H3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eHeTKa — HayKa 1 [Ipeamer v 3a1a4u TEHETUKH. PackpeiBarh coaepikaHue TEPMUHOB U

0 HACJIEACTBEHHOCTH Posnb nuronoruu u 3MOprOIOrUK NOHSTHIA: TEH, TCHOM, TCHOTHII, (PEHOTHII,

¥ U3MEHUYMBOCTH B CTAQHOBJICHUM F€HETUKHU. Bkian XPOMOCOMBI, JIJIENIbHBIE TeHBI (AJIEIH ),
POCCUICKUX U 3apYOCIKHBIX YUEHBIX B rOMO3UI0Ta, TETEPO3Ur0Ta,
Pa3BUTHE TEHETUKH. METO/IbI TEHETUKA | JOMUHAHTHBINA MTPU3HAK (TEH),
(ruOpUIOIOTUUECKHUH, PELECCUBHBIA MPU3HAK (TEH), YhcTas
LUTOrCHETUYECKU A, MOJIEKYJISIPHO- JMHUS, THOPUL
TEHETUYECKUH ). [lepeuncnars U XapakTepu30BaTh
OCHOBHBIE TEHETHYECKHAE TTOHSTHSI. METOJIbI FEHETUKHU: THOPHUA0JIOTUYECKHIH,
['eneTnueckas CUMBOIHKA, LIUTOTEHETUYECKUNA, MOJIEKYJISIPHO-
UCIONb3yeMas B CXEMAaX CKPEIUMBAHUNA. | TCHETUYECKUI, TOMUHAHTHBIC U
Jemoncmpayuu: PELIECCUBHBIC PU3HAKUA PACTCHUN U
Ilopmpemer: I". Mennens, T. Moprasn, JKABOTHBIX.
H. Y. BaBunos, C. C. UeTBepuKOB, ITonb30BaThCs TEHETUUECKOM
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOM
Obopyoosariue: MOJIENb- ANITUTAKALIAS JUISL 3aIACHA TEHOTUIUYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIMBAHUEY, CKPEILMBAHUS
repOapuii «I"opoxX NOCEBHOM»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBAHUS PackpsiBarh conepKaHUE TEPMUHOB

HACJICOBAHHUS NPU3HAKOB, YCTAHOBJICHHBIE Y TOHSTHIT: MOHOTHOPUIHOE

IIPU3HAKOB. I'. Menpaenem. MoHornOpuaHoe CKpEIIMBaHUE, (PEHOTUIMMYECKHE

MonoruOpuaHoe CKpeIIMBaHKE. 3aKOH €TMHOOOPA3HS IPYIIbI, THOPUAOIOTHYECKHA METO/,

CKPEIIMBAHUE ruOpHI0B EPBOTO MOKOJIEHUS. [IpaBUI0 | YMCThIE JIMHUW, JOMUHUPOBAHUE TCHOB

AOMHUHHUPOBAHUA. 3aKoH pacmCIuICHUA
IIPU3HAKOB. ['unore3a 4nMcTOTHI TaMeET.
[lomHOE M HEMOTHOE AOMHHHUPOBAHHUC.

(MOTHOE, HEMOJIHOE), PACIETIICHUE
B ITOTOMCTBE.
OnuceIBaTh METOAUKY MPOBEIACHUS
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Hemoncmpauuu:

[lopmpemur: I'. MeHaENb.

Tabnuyer u cxemvr: « MOHOTHOPHIHOE
CKPEUIMBAHKUE U €r0 IUTOTCHETUYCCKAs
OCHOB@», «3aKOH PACLICTIJICHHUS U €T0
LHMUTOT€HETUYECKAsh OCHOBA», «3aKOH
YUCTOTHI TraMeT.

Obopyoosanue:

MOJIEH-an KAl « MOHOTUOPUAHOE
CKpelmBanuey, «HemosmHoe
JOMHHHUPOBaHUEY, repOapuii «I opox
IMOCEBHOM»

I'. MeHesnmeM OnbITOB 0 U3YYEHUEO
HACJICIOBAHUSI OJTHOM Mapbl NPU3HAKOB
y TOpoXa MOCEBHOIO.

PackpwiBarh conepxanue 3aKOHOB
eAMHOo00pa3usi TMOPUAOB MEPBOTO
ITOKOJICHHUS ¥ 3aKOHA PACIICIIJICHUS.
OOBACHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuceiBaTh CXEMbl MOHOTHOPHUIHOTO
CKpPELIMBAHUS, OOBICHATE €T0
LIUTOJIOTHYECKUE OCHOBBI U PEIAThH
TEHETUYECKHUE 3a0auu

HA MOHOTMOPUAHOE CKPELIMBAHUE

6.3

JuruGpuaHoe
CKPCIMBAHMUE.
3aKOH HE3aBUCHMOI0
HaCJIeI0OBaHUS
MPU3HAKOB

JIMrnOpuiHoe CKpEIMBaHUE. 3AKOH
HE3aBUCUMOT0 HACJICOBAHUS
NpU3HAKOB. [ [MTOreHETUUECKHE OCHOBBI
JUTHOPUIHOTO CKPEIMBAHUSI.
AHaM3UPYIOLIEE CKPEILMBAHUE.
Hcnonb30BaHUE aHATU3UPYIOLIETO
CKPEIIMBAHUS JJIs1 OPEICTICHUS
TEHOTHIA OCOOH.

Hemoncmpayuu:

Ilopmpemui: I". MeHnnens.

Tabauyvr u cxemwpi: «JIuruOpuaHOE
CKpelmBaHuey, «luromornueckue
OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.
Obopyoosarue: MOACITb- allTUTAKAIUS
«JlurnOpuIHOE CKPEIIUBAHKEY

PackpeiBars cofepikaHue TEPMUHOB U
NOHATHNA: TUTUOPUIHOE CKPELIVBAHKE,
AHATTM3UPYIOLLIEE CKPEIIUBAHNUE.
OnuckiBaTh onbITH I'. Menaens

N0 M3YYCHHIO HACTIEAOBAHUS ABYX Map
NPHU3HAKOB Y TOPOXA MOCEBHOTO.
PackpeiBark conep)xaHue 3aKOHa
HE3aBUCUM OO HACIIETOBAHKS TTPU3HAKOB.
[TpuMEHITh MATEMATUYECKUI pacyeT
C MOMOUIBI0 METOJA MEPEMHOKECHHUS
BEPOATHOCTEN M 3AIUCH C ITOMOIBIO
(PEHOTUIMYECKNX PATUKATIOB
PacLIEIICHUsI TPU3HAKOB Yy TTOTOMKOB
1o peHOTUNY U TEHOTHUITY.
3anucehiBaTh CXEMbI JTUTUOPUTHOTO
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CKpeIIUBaHUsl, OOBICHAThH €r0
LMTOJIOTHYECKUE OCHOBBI M pELIATh
TCHETUYECKHUE 3a/1a4M HA TUTUOPUTHOE
CKpEIIMBAHUE

6.4

CreruieHaoe
HACJICTOBAHUE
MPU3HAKOB

CLeruieHHOE HAcIe10BaHUE PU3HAKOB.
Pabora T. Moprana no CuernjiecHHOMY
HaCJIeI0OBaHUIO TeHOB. Hapyienue
CLICTUIEHHsI TEHOB B PE3YJIbTATE
KPOCCHHIOBepa. XpOMOCOMHAs1 TEOPUS
HACJIEICTBEHHOCTH.

I'enernyeckue Kaprel.
Hemoncmpayuu:

Ilopmpemer: T. Mopras.

Tabauyvr u cxemwvi: «Meitosy,
«['eneTYECKME KapThl paCTCHUH,
’KUBOTHBIX W YETIOBEKAY,
«B3auMoaeincTBIE alUIETBHBIX TEHOBY.
Obopyooesatiue: MAKpOIIpenapar
«/lpozoduma» (Hopma, myTanuu Gopmbl
KPBUILEB M OKPACKH TEJA), MUKPOCKOII,
Mozenb-anmmKanus «llepexpéct
XPOMOCOM).

Jlabopamoprsie u npakmuueckue
Padomol:

JlaGoparopnas padora Ne 5. «M3ydenue
PE3yJIbTaTOB MOHOTUOPHUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpeiBate cofepkaHue TEPMUHOB U
NOHSATUI: CLEIUIEHHOE HACTIEIOBAHNE
IPU3HAKOB, PEKOMOMHALIMSI TEHOB,
TEHETUYECKUE KAPThI XPOMOCOM,
MOPraHuIa.

Ha3biBaTe OCHOBHBIE MOJIOKEHMSI
XPOMOCOMHOM TEOPUH
HacnenacTBeHHocTd T. Moprasa,
PacKpeIBaTh CoAcpkKaHue padoThl

T. Moprana 1o CUeIicHHOMY
HACJIEIOBAHUIO TEHOB U MPUYUHBI
HAPYLICHUS CUETUICHUS MEXKITY TEHAMM.
3anuceiBaTh CXEMbl CKPELIMBAHUS

IIPU CLETIJICHHOM HACJIE0BaHNH,
OOBICHATH NPUUMHBI PEKOMOMHALIUH
T'€HOB, OMPEAEIATh YACIIO TPYIII
CLCTUIEHUS TEHOB, PELIATh TEHETHYECKUAE
3a[a4M Ha CLEIUICHHOE HACIIEI0OBAHNE
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y Ipo30(QHIbl Ha TOTOBBIX
MUKpOITperaparax»»

6.5 | I'eHeTnka nona. ['eneruka nona. XpoMOCOMHOE PackpeiBarh conep:xaHrie TEPMUHOB U
Hacnenosauue OMPEACIICHUE MOJIA. AYTOCOMBI U MOHSTHIA: XpPOMOCOMHBIN HAOOD,
IIPU3HAKOB, ITOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE U | AyTOCOMBIL, ITOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C I10JIOM reTEPOraMeTHBIE OPraHu3MBL. TOMOraMETHBIN MOJI, TE€TEPOraMeTHbIN

HacnenoBanue pu3HaKkoB, CLECIUIEHHBIX | [TOJI, CLEIUICHHOE € ITOJIOM HACIEA0BaHUE
C IIOJIOM. [IPU3HAKOB.
femoncmpayuu: OObACHATH HATOJIOTHUECKIE OCHOBBI
Ilopmpemer: I'. Mennens, T. Moprax, XPOMOCOMHOI'0 MEXaHU3Ma OIPEACIICHUS
H.H. Basuiios. I10J1a Y Pa3IMYHBIX OPraHu3MOB.
Tabauyvr u cxemwvi: «I'€HETHKA TIONAY, CpaBHMBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHMS, HACJIEAOBAHWsI [IPU3HAKOB, CLIENIJIEHHBIX
CLIEIUICHHOTO ¢ ITOJI0MY, «KaproTuIis 1 HE CUEIUIEHHBIX CII0JIO0M. Pemars
YEJIOBEKA U JKUBOTHBIX) TEHETUYECKHUE 3a/1a4M HA HACIIEIOBAHKE
CLEIJICHHBIX C ITOJIOM ITPU3HAKOB

6.6 | 'BMEHUYMBOCT®. W3meHunBOCTh. BUIBI M3MEHUHUBOCTH: PackpeiBarh coaepkaHue TEPMUHOB U
Henacnencreennas HEHACIICACTBEHHAs U HACJIEACTBEHHAS. MTOHATHNA: N3MEHYNUBOCTD,

U3MEHYUBOCTD Pone cpenbl B HEHACIIEACTBEHHOM HACJIEACTBEHHAS U3MEHYNUBOCTD,

M3MEHUYMBOCTH. XaPAKTEPUCTUKA
MO (PMKATMOHHON N3MEHYHBOCTH.
BapuanuonHblii psa v BapualluOHHas
KpuBas. Hopma peakiuy npusHaka.
KonmyecTBeHHBIE U KQUECTBEHHBIE
MPU3HAKKA W UX HOPMA PEAKLIH.
CpoiicTBaMOAM (PUKAMOHHOM
W3MEHYHMBOCTH.

HEHACJICICTBEHHASA N3MECHYNBOCTD,
MOJTU(PUKANUOHHAS U3MEHYNBOCTb,
BapUAIlMOHHBINA PsiJl, BAPUAHTA,
BapUallMOHHAS KPHUBAasi, MPU3HAK,
HOPMa PEAKIMU, KOJTMYECTBEHHBIC U
KA4eCTBCHHBIE MPU3HAKH.
Kiaccuuumpoars BHIbI
M3MEHUYHMBOCTH U BBISIBIISITH MX
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Hemoncmpauuu:

Tabnuywr u cxemor: «Bupl
U3MEHUYMBOCTIY, « MoaupuKalMoHHas
U3MEHUYMBOCTDY.

Jlabopamopnpvie u npakmuueckue
padomoi:

JlaGoparopHas padora Ne 6. «U3yueHue
MOAU(PUKALMOHHON N3MEHUHUBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO psifia v
BapHALMOHHON KPUBOM»

OMOJNIOTMUECKHE OCOOCHHOCTH.
[lepeuucnsath cBOMCTBA
MOAU(PUKALIMOHHON U3MEHYUBOCTH U
OOBACHATH €€ 3HAUCHUE JIJIs1 OPraHU3MOB.
Paszmigars KONMMYECTBEHHBIE U
KAUECTBCHHBIC TPU3HAKH, CTPOUTh
BAPUALIMOHHBINA PsAJl, BAPUALIMOHHYIO
KPUBYIO, BBIYMCIISATE CPEIHEE 3HAYCHUE
MPU3HAKA

6.7

Hacaencreennas
N3MEHYMBOCTH

HacnencreenHast, iy r€HOTUIIMYECKAS
U3MEHUYMBOCTh. KoMOMHaTHBHAs
M3MEHYMBOCTh. M €03 U TMOJIOBOM
MPOLECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTalmoHHas
U3MECHUYHUBOCTb.

Knaccuukanus Mmytaruii: reHHbIEC,
XPOMOCOMHBIE, TEHOMHBIC.

Yacrora v MpUYAHBI MYTALWM.
MyTtareHHble (HaKTOpPBI.

3aKOH T'OMOJIOTHYECKUX PSAIOB

B HACJICACTBECHHONW U3MEHYHUBOCTH
H. Y. Basunosa. BHesnepHas
HACJICACTBEHHOCTh U U3MECHUYHBOCTb.
Hemoncmpayuu:

I[lopmpemui: 1. ne @pus, H. Y. BaBuios.

Tabauyvr u cxempr: «MyTauMOHHAS

PackpeiBarh copepxaHue TEPMUHOB U
IOHATHI . HACIECACTBCHHAS
M3MEHUYMBOCTh, KOMOMHATHBHAS
M3MEHYUBOCTh, MYTal[MOHHAS
M3MEHYUBOCTh, MYTAHT, MYTAaLUU:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE,
TIOJIMTUION VS, aHEYIUIOUIUS, MyTareHBbL.
XapakTepusoBarb HACJIECACTBEHH YO
U3MEHUYHMBOCTh, ()OPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKHAX PAIOB

B HACJICACTBCHHOM U3MCHYMBOCTH

H. Y. BaBuiioBa u OOBSICHSTH €T0
3HAYCHME JIJI1 OMOJIOTUH U CEICKIUH.
KitaccuuimpoBars MyTanuu: reHHBIE,
XPOMOCOMHBIE, TEHOMHBIE W TPUBOJAUTH
MIPUMEPBI MyTaLUH.

OOBICHATH TPUYUHBI BOBHUKHOBEHUS
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U3MEHYHUBOCTDY.
Obopyoosanue: MAKPOCKOIL,
mukpornpenapar «Jlpozoduna» (Hopma,
MyTaluu (PopMbl KPBIJIBEB M OKpacKa
TEJa), KOMHATHBIE PACTEHUS C MECTPOK
OKPaCKOM JINCTHEB.

Jlabopamopusie u npakmuueckue
Padomol:

JlaGoparopHas pabora No 7. « AHanmu3
MyTalMi y 1po30(HIIbl HA TOTOBBIX
MUKponpenaparax

MyTalui, pojb (PaKTOPOB-MyTarc¢HoB.
CpaBHMBaTh BHJbI MyTallUi; BBISIBIISThH
MPUYAHBI HACTIEACTBEHHOMN
W3MECHUYMBOCTH, UCTOUYHUKU MyTareHOB
B OKpYKalolIei cpeae (KOCBEHHO).
Xapakrepu3oBarb BHESACPHYIO
HACJIEZCTBEHHOCTh U U3MEHYMBOCTD

6.8

['eHeTHKa 4yeoBEKA

I'enernka yenoseka. Kapuoruin
YEJI0BEKA.

OCHOBHBIE METO/Ibl TEHETHKH YEJIOBEKA:
TrCHEAJIOTMYCCKU, OJTM3HEIIOBBIHI,
LIUTOrCHETUUECKU M, OMOXUMUYCCKUI,
MOJIEKYJISIPHO-TEHETUYECKUM.
COBpEMEHHOE ONPENECTIEHUE TEHOTUTIA!
MOJTHOTEHOMHOE CEKBCHUPOBAHUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIC

¢ nomompro [ [P-anamm3a.
HacneactBeHHbie 3a001€BaHUs
YEeJI0BEKA: TEHHBIC 00JIe3HU, O0JIE3HU

C HACJICICTBEHHOM
MPEAPACIIONIOKEHHOCTBE), XPOMOCOMHBIC
0one3nu. ComaTtuueckue u
TCHEPATUBHBIE MYTAIHH.

PackpsIBaTh cofep:kaHue TEPMUHOB U
IIOHATHUIN: KAPUOTHII YEI0BEKA,
LUTOTCHETUYECKUAN METO/L,
TEHEAIOrMYECKUIA METO/I, POAOCIIOBHBIE,
OJM3HENOBBIA METO/, HACTIEICTBEHHBIE
00ne3Hu: (MOHOTEHHBIE,

C HACJICICTBEHHON
NPEAPACTOIOKEHHOCTBIO,
XPOMOCOMHBIE), MEIUKO-TEHETHUECKOE
KOHCYJIbTHPOBAHHUE.

[lepeuncnare 0COOEHHOCTH U3YUEHUS
TCHETUKH YEJIOBEKA, TPUBOAUTH
IPUMEPBI HACJIECTBEHHBIX O0JIE3HEH
YeJIOBEKA, XapaKTEPU30BaTh METOIBI UX
npoPUIaKTUKN; 0OOCHOBBIBATH 3HAYCHUE
MEINKO-TEHETUYECKOTO
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CTBOJIOBBIC KIETKHU. [ IpUHITATIEI
310pOBOI0 00pasa >KU3HH, TUArHOCTHKH,
IPO(UIAKTHKY M JICYCHUS T€HETHICCKUX
Oone3neit. MeauKo-reHeTHUecKoe
KOHCYJIbTUPOBaHKUE. 3HAUECHUE
MEIUIIMHCKOW T€HETUKH

B IIPEIOTBPALIICHUN U JICUCHU T
TEHETUYECKMX 3a00JIEBAHII YEIOBEKa.
femoncmpayuu:

Tabauyvr u cxemwvi: «HacnegoBanue
pesyc-pakropay, «I'eHeTuKa rpymni
KPOBIY.

Jlabopamopnsie u npakmuueckue
Padomol:

[TpakTueckas pabora Ne 2.
«CocTaBJIeHUE U aHATTN3 POJOCTIOBHBIX
YEIIOBEKaY

KOHCYJIbTUPOBAHUSI.
BBISBISATE M CpaBHUBATH MEXY COO0H
JOMHWHAHTHBIC U PELICCCUBHBIC MPU3HAKA
YeJI0BeKa.

CocTaBisiTh M aHAM3UPOBATh
POAOCIOBHBIE YETIOBEKA

Hroro gacoB mo teme

8

Tema 7. CesieKuusi OpraHu3MoB, OCHOBBI

OHOTEXHOJIOTHH

7.1

Cenexkupst Kak HayKa
U IIporece

1

Cenexups Kak HayKa U IPOLECC.
3apOXKIECHUE CEIIEKIIUU U JOMECTUKALTUSL.
Yuenne H. Y. Basuiiosa o nieHTpax
MHOT000pasus U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHHIA.

LleHTpbl NPOUCXOKACHUS AOMAIIHUX
YKUBOTHBIX.

Coprt, nopoaa, mramm.

PackpeiBarh coaep:kaHHe TEPMUHOB
Y MOHATHI: CEJIEKLIUA, COPT, TOPOJa,
ITAMM, TOMECTUKALUS, WA
OJJOMAIIHUBAHUE, LICHTPbI
MHOr000pasusi U MPOUCXOKICHUS
KYJIbTYPHBIX PacCTCHH 1
YKUBOTHBIX, THOpUANA3ALIHNS,
UCKYCCTBEHHBII 0TOOD.
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Hemoncmpauuu:

[lopmpemer: H. 1. BaBuios.
Tabnuyer u cxemwvr: kapta «LIeHTpBI
MHOr000pasusi U MPOUCXOKACHHUS
KYJIbTYPHBIX pacTeHuit», «I1opoast
JOMAIIHKUX YKMUBOTHBIX», «CopTa
KYJIbTYPHBIX PaCTEHUI.
Obopyoosanue: MyJIsKUA TJI0A0B U
KOPHEIUIOAOB JUKUX (POpM H
KYJIbTYPHBIX COPTOB PaCTEHUIA;
repOapuii «CellbCKOX03iCTBEHHBIC
pacTeHus

Ha3zwiBaTh ¥ cpaBHUBATHh OCHOBHBIE
ATarbl PA3BUTHS CEIECKIIMH.

Wznarare yuenne H: M. BaBunosa

0 ICHTPAX MPOUCXOKICHUS KYJIbTYPHBIX
PACTEHMUIA, pa3InyaTh LEHTPBI HA KapTe
MHUPA, CBI3bIBATH UX MECTOIOI0KEHUE

C OYaramu BO3HHUKHOBEHUS IPEBHEUILINX
[IUBUJIN3ALUH.

CpaBHHBATh COPTA KYJIBTYPHBIX
pacTeHHUi1, MOPOABI JOMAIITHUX
JKUBOTHBIX U WX JUKHAX TPEIKOB.
OueHnBarh pPosib CENEKIINU

B 00€CMEYEHHUH MTPOIOBOJIBCTBEHHON
0€301acHOCTH YE€I0BEUYECTBA

7.2

Metoasl n
JOCTHKCHUS
CEJIEKIINN PACTCHUI
U JKUBOTHBIX

COBpeMEHHBIE METOIBI CENIEKLIUU.
MaccoBblii 1 MHAMBUAYATBHBIA OTOOPBI
B CEJICKLIMU PACTEHUN U JKUBOTHBIX.
OrneHka sKCcTepbepa.
BIM3KOPOACTBEHHOE CKPEIIMBAHUE —
UHOpUAWHT. UncTast TMHUS.
CKpeluMBaHuEe YMCTHIX TMHUH.
['eteposuc, nnm rudbpuaHas Cuia.
HepoacreeHHOE CKpelLIMBaHUE —
ayrOpuaunr. OtnanéHHas
ruOpuan3anus U e€ycrnexm.
HCKyCCTBEHHBII MyTarcHe3 M MOJIy4YEHUE
MOJIMIITIONI0B. JOCTMIKEHUS CENEKIMU

PackpeiBarh conepskaHue TEPMUHOB U
TIOHSTHIA: UCKYCCTBEHHBINA OTOOP,
MacCCOBBIi 0TOOD, MHAMBH AYyAJIbHbIHA
0T00p, PKCTEPHEP, OMU3KOPOJACTBEHHOE
CKPEIIMBAHUE, YNCTAs JIMHUS, TETEPO3UC,
HEPOJCTBEHHOE CKPELIVBAHHE,
HMCKYCCTBEHHBIN MyTarcHes,
noJumIonasl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOI0 0TOOpa (MaccoBOro U
WHIUBUAYAILHOTO), BUJBI
ruOpuau3anuu (OJIM3KOPOJACTBEHHOW 1
OTJAJIEHHOW ), CHOCOOBI OTYyYEHUS
TOJIUTUION I0B.
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PacTEeHUA, )KUBOTHBIX U
MUKPOOPraHU3MOB.

Hemoncmpauuu:

[lopmpemur: 1. B. MuuaypuH,

I'. . Kapneuenko, M. @. MBaHOB.
Tabauyvr u cxemvi: «OTHATICHHAS
rudpuauzanus», «PaboTel akagemMuka
M. ®. MBaHnoBay, «Ilomumaonausy.
Obopyoosarue: MyJIsKA TI0J0B U
KOPHEIUIOAO0B TUKHUX (HOpM U
KyJBTYPHBIX COPTOB PacCTCHUM.
Jlabopamopnsie u npakmuuecKkue
Padomol:

OKckyperst K OCHOBHBIE METOIBI U
JOCTHOKECHUS CEJICKIIMU PACTEHUI U
JKUBOTHBIX (HA CEJIEKLIMOHHYIO CTAHLUIO,
IUIEMEHHYIO epMYy,
COPTOMCIBITATEIILHBIA YYaCTOK

WIN TEIJIMYHOE XO3AHCTBO)

[IpuBOAUTE MPUMEPBI TOCTUIKEHHI
CEJIEKIIUU PACTEHHUIN U JKUBOTHBIX

7.3

buorexnonorus
KaK OoTpacib
MPOM3BOJICTBA

buorexHonmorus Kak oTpaciib
MPOM3BOJCTBA. | €HHAs MHIKEHEPHSI.
Otansl coznanus pekomOuHanTHOM JIHK
W TPAHCTEHHBIX OpraHu3MoB. Kierounas
UHKeHEpHsl. KIeTouHbIe KyIbTypHI.
MHKPOKJIOHATBHOE PA3MHOXKEHUE
pacreHuii. KitoHupoBanue
BBICOKOIPOYKTABHBIX

PackpeiBare copepikaHue TEPMUHOB U
NOHSTHIA: OMOTEXHOJIOTUS, KJIETOYHAS
WHXCHEPUS, TCHHAS MHXKEHEPUS,
KJIOHUPOBAHHE, TPAHCTECHHBIC
opranuzmel, 'MO (reHeTu4ecku
MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTPAcCJIb TPOU3BOACTBA, OCHOBHBIC
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CEIBCKOX035MCTBEHHBIX OPraHU3MOB.

DKOJIOTHYECKUE U ATHYECKUE TTPOOJIEMBI.

I'MO — reHeTudecku

MO (PULIMPOBAHHBIC OPraHU3MBI.
femoncmpayuu:

Tabnuyer u cxemor: «OOBEKTHI
OnoTexHoaorumy», «Kierounnie
KyJbTYPBI B KJIIOHUPOBAHUEY,
«KoHCTpyHpOBaHME W TIEPEHOC TCHOB,
XPOMOCOM

JOCTHUIKCHU A OMOTEXHOJIOTHH B 00JIaCTH
INPOMBINIJICHHOCTH, CCJILCKOI'O X035MCTBA

Y MCITUITHHBI.
[lepeuuncnsaTb U XapakTepru30BaTh
OCHOBHBIE METO/IbI M IOCTHXKEHMSI
OMOMHKEHEPU M.

OOcyXnaTh 3KOJOTHYECKUE U
ATUYECKUE ACHEKTHI HEKOTOPBIX
UCCIIEI0OBAHMI B 00J1aCTH
OMOTEXHONIOTUU (KIOHUPOBAHUS,
MCKYCCTBEHHOT'O OIUIOIOTBOPEHUS,
HAMpPaBJICHHOrO U3MEHEHHS T€HOMA U
CO3JaHUsI TPAHCTEHHBIX OPraHMU3MOB)

Hroro yacos nmo teme 3

PesepBHOE Bpemst 1

OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
Haunmenosanue
No KommuecTBo OCHOBHBIE BUABI I€ATETEHOCTHA
pa3aeyoB U TEM [TporpaMmmHO€E COaEpP)KaHUE
n/m 4acoB oOy4aromuxcs

yueOHOro mpeaMera

Tema 1. DBOJTIOLHOHHAS OHOJIOTHA

1.1 | OBoMOIMS 1 METOJIBI 1
¢€ u3yucHus

[TpennocbuIKi BOSHUKHOBEHUS
SBOJIFOLIMOHHON TEOPUU. DBOIMOLMOHHAS
TEOpUs U €€ MECTO B OMOJIOTHH.
BimasiHue 3BOIIONMOHHOI TEOpUH

HA pPa3BUTHE OMOJIOTUU U IPYTUXHAYK.
CBHIETENBCTBA SBOJIOLUN.
ITasmeoHTONIOrNYECKHE!
NOCJIEI0BATENIbHOCTD MOSIBJICHUS BUOB
B NAJICOHTOJIOTMYECKOM JIETOMKCH,
NEPEXOIHBIE (POPMBI.
buoreorpaguyeckue: cX0ACTBO U
paznmuurie (ayH u(pIop MATEPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHUE. CXOACTBA
Y pa3nnursi SMOPHOHOB Pa3HbIX BUAOB
NO3BOHOYHBIX.
CpaBHUTEIBHO-AHATOMUYECKHE
TOMOJIOTUYHBIE, aHATIOTUYHBIE,
PYAMMEHTAPHBIE OPTaHbl, ATABU3MBI.
MonekynaspHO-OMOXUMUUECKUE:
CXOJICTBO MEXAHU3MOB
HACJICACTBEHHOCTH U OCHOBHBIX

PackpbIBaTh COAEp)KaHUE TEPMUHOB U
MOHSITANA: SBOJTIOLIUSI, IEPEXOTHBIC
(hopMBbl, (PUITOTCHETUYECKUE PSIJIBI,
BUJIBI-DHIEMUKH, BUJIbI-PEITUKTHI,
3aKOH 3aPOJIBIIIEBOrO CXOJICTRA,
OMOreHETUYECCKUI 3aKO0H,
rOMOJIOTUYHBIE U AHAJIOTUYHBIC
OpraHbl, pyIMMEHTApHbIE OPraHbl,
aTaBU3MBbI.

[lepeuuncnsaTh OCHOBHBIE ATaMbl Pa3BUTHS
DBOJIIOLMOHHONA TEOPHUU.
XapakTepu3oBaTh CBUICTEILCTBA
ABOJIFOIIMU MAJICOHTOJIOTMYECKUE,
ouoreorpauyeckue,
AMOPUOIOTUYECKUE, CPABHUTEIHHO-
AHATOMUYECKKUE, MOJIEKYJISIPHO-
OMOXUMUYECKHUE.

[TpUBOANTE TMPUMEPHI TEPEXOTHBIX
(opM OpraHu3mMoB, (PUIIOrEHETUYECKUX
PSLIIOB.

[TpuBOIUTH (POPMYTUPOBKHA 3aKOHOB
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METa0OJMYECKUX MYTEH y BCEX JKUBBIX
OpPraHU3MOB.

Hemoncmpauuu:

[lopmpemwi: K. JIunnen, XK. b. Jlamapk,
Y. Napeun, B. O. KoBanesckui,

K. M. bap, 3. I'ekkenb, ®. Mrosep.
Tabnuyer u cxemwl: «Pa3Butne
OPraHAYECKOro MMpa Ha 3eMiIey,
penbedHbIe TaOIULBI «3apOIbIIIH
ITO3BOHOYHBIX YKUBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue: duoreorpapuieckas
Kapra MUpa; KOJUIEKIHUs «DopMel
COXPAHHOCTH WCKOIAEMBIX >KUBOTHBIX U
pacTeHU»; BIAKHBIC PENaparsl
«Pa3Butue HacekomMoroy, «Pa3surue
JISITY LKW

OMOTreHETUYECKOr0 1 3apOoAbIICBOIO
cXoacTBa

1.2

Hcropus passutus
MIPeACTaBICHAN
00 3BOFOLUHU

OponrouuonHas teopus Y. /lapBuna.
[1pennochbUIKn BOSHUKHOBEHUS
JapBUHU3MA. [IBUKYILIME CUITBI
DBOJIIOLMKA BUJIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOYKEHUE

IPUA OrPaHUYECHHOCTH PECYPCOB,
Heonpeaei¢HHAst U3MCHYUBOCTD,
Oopb0a 3a CylIeCTBOBAHUE,
€CTECTBEHHBINH 0TOOD).
CuHTEeTHYECKas TEOPHUs SBOTFIOLAN

PackpeiBate coaepkaHue TEPMUHOB U
MOHSITUM: CACTEMATHKA, €CTCCTBCHHBIN
Y ACKYCCTBEHHBIN OTOOP.
XapakTepu3oBarb OCHOBHBIE
SBOIIOLMMOHHBIC UJCH, KOHLCIIIUA 1
TEOPUU, CPABHUBATH B3IJIsAAbIHA BUJ U
sposonuio K. Jlunues, XK b. Jlamapka,
Y. Jlapsuna.

OuenuBath BKIaa JIMHHES B PA3BUTHE
CUCTEMATUKUA U OOBSICHATH MPUHLIMIIBI
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(CTD) u €€ OCHOBHBICTIONOKEHUSI.
Jemoncmpauuu:

[lopmpemwi: K. Jlunneit, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyor u cxemwvr: «llonynsmumy,
«Kapra-cxema mMapiipyTta myTemecTBHsI
Y. JlapBuHay, «Dopmbl 60pbOBI

3a CYILLECTBOBaHUEY, «ECTECTBEHHBIH
oTO0pY, «MHOroobpasue copron
pacrenuity, «MHOrooopasue nopoa
YKUBOTHBIX)

OMHAPHON HOMEHKJIATYPHI.
XapakTepru3oBaTh COACPIKAHUE U
3HAYEHHE DBOIIOLMOHHON KOHIETIIIAN
K. b. Jlamapka.

OueHuBarb €CTECTBEHHO-HAYYHBIC H
COLIMAIBHO-DKOHOMUYECKHE
IIPEANOCHITIKA BOZHUKHOBEHUS
SBOJIFOLIMOHHOM Teopuu Y. JlapsuHa.
PackpsiBaTh conepxaHue dBOIFOLMOHHOM
teopun U. JlapBuHa; CpaBHUBATH
HEONpeACICHHYIO 1 ONPEACTICHHYIO
U3MEHYHUBOCTh, €CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOP, PopMBI OOPHOBI
3a CYLIECTBOBAHUE.

OnuceIBaTh MOJOKEHUS CHHTETUYECKOM
teopun 3Boaouuu (CTD) u 0OBACHATH
€€ 3HaYeHuE N1y1s1 ONOJIOTUr

1.3

Bun: kputepuu u
CTPYKTYpa.
ITonmynsanus Kak Kak
DJIEMEHTapHAs
€AUHULIA BHA

Mukpossomonus. [Tomymsius kak
CAMHULABUIA U HBOJIIOLIMH.
Hemoncmpayuu:

Tabauyvr u cxemwvi: «Ilonynsuumy,
«MyTanmoHHas U3MEHYUBOCTH).
Obopyoosanue.: MAKPOCKOIL,
MuKpornpenapar «J{po3zoduna» (Hopma,
MyTauuu GOPMBIKPBITIBLEB U OKPACKH
Tena), Moaenb-anmmkanms «llepexpéct
XPOMOCOM).

PackpbiBaTh coepkaHe TEPMUHOB U
MOHSTHN: MUKPOIBOJTIOLIMS, BUI,
KPUTEPUM BUA, apeast, MONyJIsIIHs,
reHo(oH, MyTaluu, KOMOUHALIK
T'CHOB.

XapakTepu30oBaTh BUJ KaK OCHOBHYIO
CHCTEMAaTHYECKYIO CAMHUILY U
LEIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
BreiaensaTe kKpuTepun BUIA
(Mopdostorudeckuii, pu3noI0rn4eCcKui,
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Jlabopamopnvie u npakmuueckue
Padomol:

JlaGoparopnas padora Ne 1. «CpaBHEeHME
BUJIOB TI0 MOP(OJIOTMYECKOMY
KPUTEPHIO)

OMOXMMHUUCCKHUI, TCHETUUCCKUM,
AKOJIOTMYECKUH, TeorpapuuecKkuii) u
MPUMEHSATh KPUTECPUU JJIsI OMTUCAHUS
KOHKPETHBIX BH/IOB.
XapakTepu3oBaTh MOMYJISIUAK KakK
CTPYKTYPHYIO €IMHUILY BUJIA U
ABOJIIOLIMH.

OnuceIBaTh NOMYJIALUIO IO OCHOBHBIM
[OKa3areyisiM: COCTaB, CTPYKTYpa

1.4 | JIBo>KyIue CHJIb JIBwkyime cuitbl ((pakTopsl)3BoMonnn | PackpeiBaTh COAEP)KaHUE TEPMUHOB U
(3nEMEHTApHBIE BUJIOB B IIpupoae. MyTanmOHHbIN NOHATUN: KOMOWHATUBHAS
(haxTOPBI) IBOJIFOLIMH poLecC U KOMOMHATHBHAS U3MEHYHMBOCTb, MYTAL[UH, MyTallMOHHBIN
U3MEHYHMBOCTD. [IOMYJISIIMOHHBIE BOMHBI | MPOLIECC, NOMYJISALIMOHHBIE BOJIHBI,
U Apeiid renos. M3omsauus 1 MArpanus. | Apei( reHoB, M30JSLMS, MATPALUH.
emoncmpayuu: XapakTepru3oBark 3JIEMECHTAPHBIE
Tabnuyvr u cxemol: «IBUOKYIIAE CHITBI (haxTOpPBI HBOJIFOLMA: MYTALIMOHHBIN
DBOJOLINY nporecc, KOMOMHATABHAS
MU3MEHYHMBOCTD, MONYJISUOHHBIE BOJIHBIL,
Apeii() reHoB, U30JISALUsL, MUTPALIMSL.
YcraHaBimBarh MPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXKIY
MEXAHU3MOM U PE3YIIBTATOM ACHCTBHSA
JBMOKYIIUX CUJT (3JIEMEHTAPHBIX
(haKkTOPOB) IBOJTFOIIUN
1.5 | EcrectBeHHblil 0TOOD EcrectBeHHbIi 0TOOp — Hanmpaemsitomuil | PackpeiBarhk conepskaHue TEPMUHOB U

U ero GopMmbl

(hakTop PBOJTIOLIHH.
DOpMBI ECTECTBEHHOT 0 0TOOPA.

MOHATHI: €CTECTBEHHBIH 0TOOP, OophOa
3a CYILIECTBOBAHHUE.
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Jemoncmpauuu:
Tabauyvr u cxemwvi: «KEcTecTBEHHBIN
or0op», «boprOa 3a CyIIECTBOBAHUEY

OnuchiBaTh MEXaHU3M JCUCTBUS
€CTECTBEHHOr0 0TOOpA.
XapakrepuszoBaTh (POPMBbI €CTECTBEHHOTO
oTO0pa (ABMXKYIIMH, CTAOMIM3UPYIOLIHA,
JM3PYNTUBHBIN) U CPABHUBATH UX MEXKIY
COOO¥A.

XapakrepuszoBaTh O0pbOY

3a CyLIECTBOBAHME M CPABHHUBATH €€
BUJBI (MEKBHUIOBAsI, BHYTPUBUIOBAS,
O0opbOa ¢ HeOIaronpusTHBIMU
(baxTOpaMu BHEIIHEH CpeIbl)

1.6

Pesynprarer
ABOJTIOLUH:
IPUCTIOCOOJIEHHOCTh
OpraHu3MoB U
BU1000pa30BaHuE

[1prcnocoONneHHOCTh OPraHu3MOB
KaK pe3ysbTar 3Boyonuu. [Ipumepsl
MPUCIIOCOOJIEHNI Y OPraHU3MOB.
Apomop(}o3bl 1 HAROAIANTALIVH.
Buau BuaooOpazoBanue.

Kpurepun Buga. OCHOBHBIE (hOPMBI
BUI000Pa30BaHusl; reorpayuyeckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuyer u cxemvi:
«[TprcnocoOaeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUA00OPa30BAHUEY,
«DKOJIOTMYECKOE BUA000PA30BAHKEY.
Obopyoosarue:

KoJuteKus «IIpuMepsl 3alMTHBIX
OPUCTIOCOOSIEHUH Y dKUBOTHBIXY,

PackpbiBaTh coaepxaHue TEPMUHOB U
MOHATHI: MPUCIOCOOEHHOCTb,
NOKPOBUTEILCTBEHHAS U
npeaocTeperaromias OKpacka,
MaCKMPOBKA, BUI000Pa30BAHHUE.
OnuchiBaTh MEXaHU3M BO3HMKHOBEHUS
MPUCIIOCOOJICHUNA Y OPraHU3MOB.
BbISBIIATE 0 W300pKEHUSIM, HA )KUBbIX
1 (PUKCHPOBAHHBIX Mpenaparax mpuMepsbl
NPUCITOCOOIEHHOCTA PAcTEHUH U
YKUBOTHBIX K YCJIOBHUSIM CPEIbI
00UTaHusl, 10KA3bIBATh OTHOCUTENIbHYIO
1EI€CO00PA3ZHOCTh MPUCTIOCOOEHUH.
XapakTepu3oBarh CrocoObl U
MEXAHU3MBI BUA000pa30BaHUS;
OMUCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUIEKIIHSI HACEKOMBIX C Pa3IHUYHBIMH
TUNIAMU OKPACcKu, HAOOP MJIOAOBHU
CEMSIH.

Jlabopamopmuuie u npakmuueckue
padomol:

JlaGoparopHas padora Ne 2. «Onucanue
NPUCIOCOOJIEHHOCTH OpPraHu3Ma u ee
OTHOCUTEJIBHOTO XapakTepay

(OpPMBI DKOJIOTUYECKOTO M
reorpauueckoroBua000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIOLUH

MaxpoaBOTOLMS.

DOpMBI HBOJIIOLMU: (pUneTHIECKas,
JIMBEPreHTHAs!, KOHBEPI €HTHAS,
napauiensHas. HeoGpatumocthb
spoJironmu. [IpourcxoxaeHue

OT HECHEINATM3UPOBAHHBIX
IPEIKOB.

[Tporpeccupyromas cnernuaim3anus.
AJnanTuBHAs paauaLus.
Hemoncmpayuu:

I[lopmpemui: A. H. CeBepros.
Tabnuyvr u cxemor: «KApoMophO3bD,
«HMmmoamanrarmuny, «O0mmas
JETEHEPALUSD.

Obopyoosanue: moaenb «OCHOBHBIE
HAMPABJIEHUS 3BOJIOLIUNY, 00BEMHAsS
Mozenb «CTpoeHUE roJIOBHOTO MO3ra
NO3BOHOYHBIX)

PackpeiBaTh coaeprkaHue TEPMUHOB U
NOHSATU: MAKPO3BOJIFOLIMS, (PUITOTEHES,
OMOJIOrMUYECKUIA TPOrPECC U perpecce,
apomop}o3, nanoaganTarus, oomas
JereHepanusi, aganTuBHAs paarariysl.
Xapakrepu3oBaTrh (POPMBI SBOTOLUH.
BeisiBiste apomopdo3sr 1
AINOAANTALAN Y PACTECHAN U
YKUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKHIA TPOTrpece
1 OMONOrMYECKHil perpecc, apoMopdos,
UM0AIaNTAAI0 U 00ITYIO
JIETEHEPALUIO.

BBISBISATE B3aMMOCBSI3N MEXKAY MYTIMHA
Y HAIIPABJICHUSIMU SBOIOLUMA

Yy PaCTEHUN U JKUBOTHBIX

Hroro gacos o teme

60



®denepanbHas padouas mporpamma | buonorus. 10—11 knaccet (0a30BbIN YPOBEHB)

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE KM3HU HAa 3emJie

2.1 | Ucropus »u3Hu

Ha 3eMJI€ U METOJIbI
e€ N3y4ucHus.
['nnore3nl
MTPOUCXOXKIACHHUS
JKHU3HHU Ha 3eMJie

2

JIOHAy4YHBIE MPEICTABICHUS

0 3apOKIECHUN KU3HU. HayuHbie
TUIIOTE3bl BOSHUKHOBEHHUS KU3HU

Ha 3emJie; aOMOoreHe3 MImaHCIepPMUSI.
XUMHUYECKAs SBOTOLIMSI.
AOHWOTEHHBIA CUHTE3 OPraHUYECKUX
BEILIECTB U3HEOPTaHUYECKUX.
DKCHEPUMEHTAIBHOE MTOATBEPIKACHUE
XAMHUYECKONU 3BOJTIOLIHU.

HauanbsHble 3Tanbl OMOIOrMYecKom
sporonmu. ['unoreza PHK- mupa.
dopMupoBaHNE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
[lepBBic KIIETKHA U UX IBOTIOLIMS.
DopMUPOBAHUE OCHOBHBIX IPYIIT
YKMBBIX OPraHu3MOB.
JHemoncmpayuu:

llopmpempui:

®. Pemn, JI. TTactep, C. Musnep,
A. W. Onapun, I'. IOpu.

Tabauyvr u cxemvi: «BOZHUKHOBEHUE
COJIHEUHON CHCTEMBIY,

«Pa3BuTHE OPraHUYECKOro MUpPay,
«PacTturenbHas KieTkay, <« KuBoTHas
KIIeTKa», «IIpokapuornyeckas
KJIETKa»

PackpbiBaTh copiepyKaHUE TEPMUHOB 1
MOHATHH: KpeallmOHU3M,, a0UOTEHE3,
BUTAJIM3M, MTaHCTIEpMUsi, OMOM033,
KOalepBarhl, MPOOMOHTHI, CUMOMOTCHE3.
XapakTepr3oBaTh METOABI U3YUYCHUS
UCTOPUYECKOT O MPOLTIOr0 3EMIIH.
[lepeuncasiTe OCHOBHBIC TAITbI
XUMUYECKON 1 OMOI0OrnYeCKOM
3BOJIIOLIUN.

H3znarare copepkaHue TUIIOTE3 U TEOPU
BO3HUKHOBEHUSI KU3HHU HA 3EMJIE
(KpeamoHHU3Ma, CaM O POU3BOJIBHOTIO
3apOKICHUS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnwuceiBars s3xkcniepuMenTs C. Muiepa
u ['. FOpu no nony4yeHno OpraHnvecKux
BCIICCTB U3 HEOPraHMYCCKUX MyTEM
aOMOTreHHOr0 CUHTE3a
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2.2

OCHOBHBIE STaIBI
SBOJTIOLIAA
OpPraHuvyeCcKOro Mupa
Ha 3emJie, pa3BUTHE
YKU3HM 110 3paM U
nepuoaaM

PazButHe >kM3HA HA 3€MJIE 11O 3paM 1
nepuoaaM. Karapxeit. Apxeiickas

U IpOTEpOo30iickas dpel. [laeoszolickas
3pa u €€ mepuojIbl; KeMOPUICKUH,
OPIXOBUKCKWA, CUITyPUNCKUIA,
JEBOHCKH1, KAMEHHOYTOJIbHBIM,
IIEPMCKH.

Meso30iickas pa 1 €€ IEPUOBL:
TPUACOBBIH, IOPCKUM, METIOBOM.
KaitHo3zoiickas spa u €€ neproIbL:
MaJeOreHOBbIN, HEOTCHOBBIN,
AHTPOITOT€HOBBIN.

XapakTepuCcTUKa KIIMMara u
re0JI0rnYecKux nmpoueccoB. OCHOBHBIE
dTarlbl YBOJIFOIIAA PACTATEIILHOIO U
YKUBOTHOTO MHPa. ApoMOp(Oo3bI

y pacTeHuil U KUBOTHBIX. [1osBIICHKE,
PaCLBET ¥ BBIMUPAHUE TPYIII KU BBIX
OpraHnu3MOB.

Hemoncmpanuu:

Tabauywvr u cxemwr: «Pazputue
OPraHuYeCKOro Mupay,
reOXPOHOJIOrHYECKast TadIMIA,;
KOJuteK U « DOPMbI COXPAHHOCTH
MCKONAEMBbIX )KUBOTHBIX U PACTCHHINY.
Jlabopamopnvie u npakmuueckue
padomol:

PackpeiBaTe conepkaHnue TEPMUHOB U
MOHATHI. D0H, 3pa, MEPUOI,
apoMop(o3bl, A0 JANITALIH.

3HaTh NOCIAEA0BATEILHOCTh S0HOB!
Karapxew, apxei, mpoTepo30u,
(haHepo30ii; Ip: apxeickas,
MIPOTEPO30HCKast, MAICO30MUCKAsL,
M€3030MCKast, KAHHO30MCKast; MEPHOJOB:
KEMOPUICKHI, OPOBUKCKUHA,
CUJIYPUNCKUI, NIEBOHCKH,
KaMEHHOYT'OJIbHBIN, IEPMCKUI,
TPUACOBBIN, FOPCKUI, METIOBOM,
MMajIeOreHOBbIM U HEONCHOBBIN,
AHTPOITOT€HOBBIN.

XapakTepr30BaTh OCHOBHBIC COOBITHUS
B Pa3BUTUHU OPraHUUYECKOro MUpa

I10 3paM U MEPUOIAM Ie0JIOrHYECKOM
WCTOPUU, HTAIBl PA3BUTHUSL
PacTUTEIILHOTO U KUBOTHOI'O MUPA.
Boinenuts riaaBHbie apoMopdho3bl
pacTeHU U )KUBOTHBIX.

CpaBHMBaTh MEKIy COOOMA
MPEICTABUTEIIEN CUCTEMATHIECKUX
CPYIII OPraHUu3MOB, BBISBJISTH YE€PThI
YCIIOKHEHUS U TPUCTTOCOOIEHHOCTH
K YCIIOBUSIM JKU3HU
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[TpakTrueckas padora Ne 1. «M3ydenune
MCKOMAEMbIX OCTATKOB PACTEHUN U
JKUBOTHBIX B KOJUICKIIUSX).

DKCKypcust « DBOJIFOLMS OPraHUYECKOrO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIA WJIMKPACBEAUECKUN MY3eid)

2.3 | CoBpemeHHas Cucrema OpraHu4eckoro Mupa Kax PackpeiBarh coaepykaHue TEPMUHOB U
cucrema OTpaXkeHUE 3BOIIOLUHA. OCHOBHBIC NOHSATHI: CHCTEMATHUKA, UCKYCCTBEHHAS U
OpPraHn4eCcKoro Mupa CHCTEMATUYECKHE TPYNIbl OPraHU3MOB. | €CTECTBEHHas Kiaccu(pukanus, OnHapHas

Hemoncmpayuu: HOMEHKJIaTypa, MPUHLIKAI
Tabnuyer u cxemer: «CoBpeMEHHast UEePaApPXUUHOCTH.
CHCTEMA OPraHUYECKOr0 MHUPa» XapakTepu3oBaTb COBPEMEHHYIO
CHCTEMY OPraHMYeCKOro Mupa
2.4 | OBonroLMA YENOBEKA DBOMIOLUS YETI0BEKA. AHTPOIIOIOTUS PackpbiBath copepKaHue TEPMUHOB U

(aHTPOMOreHE3)

KaK Hayka. PasButue npencraBieHuit
0 MPOUCXOXKACHUHU YeIOBEKA. MeTOobl
M3Yy4YEHUs aHTponoreHe3a. CxoncTea u
pa3nuuusl YEI0BEKA U >KUBOTHBIX.

CucreMarnyecKkoe MoJIOKECHHUE YETTOBEKA.

Hemoncmpayuu:

llopmpemuwi: Y. JlapBuH.
Tabmuyvr u cxemovr: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHHUS
YeNIOBEeKa M YEJI0OBEKOOOPa3HbIX
00€3bsIHY.

Obopyoosanue: CIENKA WA
n300pa’keHUS KAMEHHBIX OPYAUiA

TTOHSTHI . aHTPOIOJIOTHSI, AHTPOIIOTEHES,
yenoBek pazyMHubiid (Homo sapiens),
NPSIMOXO0KIEHUE, BTOPAsi CUTHAJIbHAS
CUCTEMA.

[lepeuuncnsaTh 3a0a4l aHTPOIIOJIOTHH,
3Tanbl CTAHOBJICHUS U Pa3BUTHUS
MIPEACTABIIEHUN O ITPOUCXOKICHUN
YEJIOBEKA.

HM3narate OCHOBHBIE MOJIOKEHUS
teopuu Y. JlapBuHA, KPUTHYECKU
OLIEHUBATh HEHAYYH YO MH(OPMALIUIO
O MPOUCXOXKICHUN YEIOBEKA.

3HaATh CUCTEMATUYECKOE MOTOKEHNE
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NepBOOBITHOTO YEJIOBEKA: KaMHHU-
qonepel, pyouna, ckpebdina

Buja Homo sapiens, nepeuncnsarhb ero
MOP(}OI0ro-aHaTOMUYECKHUE MTPU3HAKT
Pa3HOro YpOBHS (THI, KJIAcC, OTPSIA

u Jp.).

YcraHaBimBaTh 4Y€PTHI CXO/CTBA U
paznumnii YeJI0BEKA U KUBOTHBIX.
OOBSCHSTH U OLICHUBATh 3HAUCHHE
HAYYHbIX 3HAHWHA O MPOUCXOKICHUN
YeJIOBEKa AJIsl IOHUMAHUS MECTa U POJIH
YeJI0BEKa B MPUPOAE

2.5

JIBIKYIIUE CUIIBI

((paxTopsr)
aHTPOIOreHe3a

JIBwkyime cuiibl ((paKTopsr)
aHTponorenes3a. Hacneacreennas
U3MEHUYHUBOCTb U €CTECTBEHHBIH 0TOOD.
OOwecTBeHHBII 00pa3 KU3HMU,
W3rOTOBJICHUE OPYIUil TpyAa,
MBILLJIEHUE, PEUb.

Hemoncmpayuu:

Tabmuyvr u cxemovr: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA
U YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTA MAJICOHTOJIOTMUYECKIX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEJIOBEKA.

OOOpyAOBaHUE: MVIISKH
«IIpoucxoxxacHne YeIoBeKa
(MAJIEOHTOJIOTMYECKHE HAXOIKH )»

PackpbiBaTh conepkaHue TEPMUHOB U
NOHATUH: (PAKTOPBI AHTPOIOTEHE3A,
IPyNMoOBOE COTPYAHHYECTBO, PEUb,
OpyaHitHAs AEATEIBHOCTD,
NOIMMOPPU3M.

XapakTepu30oBaTh JTBUXKYIINE CHJIBI
((axTOpHI) AHTPOIIOTCHE3A:
OMOJIOTUUECKUE U COLIUAJILHBIE,
CpPaBHHUBATh UX MEXKIY COOOM
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2.6 | OCHOBHBIE CTaANH OCHOBHBIE CTAIMX U BETBH SBOIOLUAN PackpeiBaTh copepikaHue TEPMUHOB U
SBOJIFOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAIONUTEKH, YEnoBeK MOHATUI: aBCTPAIONUTEK, YETOBEK

yMebii, UenoBeK npsaMOXOISIINM, YMEJIBINA, YEJIOBEK MPAMOXOIAIINNA,
UenoBek HeaHaepTalibCKkuil, Uenosek HEAHACPTAICL, KPOMAHbOHEIL,
pPa3yMHBIIl COBPEMEHHOIO TUIA. HEOJIMTUYECKAs. PEBOJIIOLINS,
Haxonxku uckomaeMsbIX OCTaHKOB, NEePBOOBITHOE UCKYCCTBO.
BPEMsI CYLIIECTBOBAHUS, 00JIaCTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00#1 OCHOBHBIE CTAMH SBOJIOLUH
MO3ra, 00pa3 >Ku3HU, OPYAHUSL. YEJIOBEKA: XPOHOIOTMYECKHUIA BO3PACT,
Hemoncmpanuu: apea pacrpocTpaHeHus!, 00bEM
Tabnuyvr u cxemovr: «OCHOBHBIE MECTA TOJIOBHOIO M03ra, 00pa3 >KU3HU U
MAJICOHTOJIOTMUECKUX HAXOA0K MPEIKOB | OpyAMs TPyAa
COBPEMEHHOI'0 YEJIOBEKAY,
«/lpeBHeiilme aoany, «/pesHue
moau», «IlepBble COBPEMEHHBIE JIFOANY.
OOOpPYAOBAHUE: MVIISKA
«IIpoucxoxaeHue 4enoBekay (OrCThI
ABCTPAJIONMUTEKA, MUTEKAHTPOIA,
HEaHJepTalbla, KPOMAHBOHIIA), CICTKA
W N300pKEHHSI KAMEHHBIX OPYIUi
NEPBOOBITHOIO YEIOBEKA: KAMHU-
qyonnepsl, pyouna, ckpedna

2.7 | Uenoseueckue packl Yenosedeckue pacel. OCHOBHBIE PackpeiBaTh conep)kaHre TEPMHUHOB

Y IPUPOJIHBIC
aJanTalnuu 4eaoBeKa

OOJIBIIME PAChI: EBPOMEOUTHAS
(eBpazuiickasi), HErpo-aBCTPAJIOUTHAS
(9KBaTOpHAJIbHAS ), MOHTOJIOM IHAS
(a3MaTCcKo-aMEpPUKaHCKast ).

W TIOHATH: pachl, pacOreHe3, COLAAII-
JApPBUHU3M, PaCU3M, METHUCALIMS.
XapakTepu3oBaTh U CPABHUBATH
MIPEACTABUTEIIEN YEIIOBEYECKUX PaC,
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YepThl NpUCIOCOOTEHHOCTH
NPEICTABUTENIEH YETOBEUECKUX PAC

K YCITOBHSIM CYIIECTBOBaHUs. EAMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJILHOTO IAPBMHU3MA U pacu3Ma.
emoncmpayuu:

Tabnuyer u cxemor: «UenoBedyeckue
pace»

pacKpbIBaTh MPAUYUHBI U MEXAHU3MbI
pacorenesa, nepeyucsisaTh U MPUBOJAUTH
MPUMEPHI MPUCTOCOOJICHHOCTH YEJIOBEKA
K YCJIOBHSIM CPEJIbl, TPUMEPHI
MPUCTTOCOOUTETLHOTO3HAYCHUSI PACOBBIX
MIPU3HAKOB.

JlokaspIBaTh €IMHCTBO BUAa Homo
sapiens, HAQYYHYI HECOCTOSTEIIbHOCTh
PacOBBIX TEOPHI,UACH COLMAIIBHOIO
JApBUHU3MA U pacu3Mma

Hroro gacoB o teme

9

Tema 3. Opranu3msl 1 OKPYKAKOIIAs cpeaa

3.1 | Dkonorus Kak Hayka 1 DKOJIOTUsl KaK HayKa. 3ajayuu paszaensl | PackpeiBaTh coaepKaHUe TEPMUHOB U
SKOJIOTUU. MOHATUI: DKOJIOTHS, MTOJIEBBIE
MeTo bl SKOIOTUYECKUX UCCIEA0OBAHUI. | HAOIFOAEHUSI, SKCIIEPUMEHTHI,
DKOJIOIHYECKOe MUPOBO33PEHUE MOHUTOPUHI OKPYKAIOLIEN CPEBL,
COBPEMEHHOIO 4Y€I0BEKA. MOJEIMPOBAHKE, DKOIOTHUECKOE
Hemoncmpayuu: MUPOBO33pPEHHUE.
Ilopmpemuwi: A. I'ymOonbAr, [lepeyuncnsaTh 3a0a4M SKOJIOTHH, €€
K. ®@. Pynbe, O. ['ekkens. pasaensl UCBA3H C APYTUMUA HAYKaMH.
Tabmuyvr u cxemwr: xapta «[Ipupoaasie | XapakTepru3oBaTh METOABI
30HBI 3EMIIH» 3KOJIOTMYECKUX UCCIIETOBAHUM

3.2 | Cpensl oOuTaHus u 1 Cpenbl 0OMTaHUs OPraHU3MOB: BOJIHAsA, | PackpeIBaTh COAcpKaHUE TEPMHUHOB

JKOJIOTMYECKUE
(haxTOpHI

HA36MHO-BO3/1yIIIHAS, TOYBEHHAs,
BHYTPU-OpPraHu3MEeHHasl.
OKOJIOrHYeCKue (PakTopsl.
Knaccuukanus 3K010ru4ecknx

U MOHSATHIA: cCpeaia OOuTaHusl,
AKOJIOTUYECKUE (PAKTOPBI,
OMOJIOTMUYECKUI ONITUMYM,
OrPaHUYMBAIOLINAKA (TUMUTHPYIOLII)
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(bakTopoB: a0MOTHYECKUE, OMOTHUYECKUE
U aQHTPOIOTC€HHBIE.

JleiicTBrE PKOIOTrHYECKUX (PAKTOPOB

HA OPraHu3MBbl.

emoncmpayuu:

Tabnuyer u cxemor: «Cpenbl OOUTAHUS
OpPraHnu3M OB

(dakrop.

XapakTepu3oBaTh YCIOBUS CPEa
OOWTaHUS OPraHU3MOB,
KJIacCU(UIIMPOBATh U XapaKTEPU30BaTh
AKOJIOTUYECKUE (PAKTOPBI: AOMOTHUECKHE,
OMOTUYECKME U AHTPOMOTECHHBIE.
OnuckiBaTh ACHCTBUE SKOJIOTMUECKIX
(baxTOpPOBHA OPraHU3MBbI.
XapakTepu3oBaTb 0COOEHHOCTH
CTPOEHHMSI M KU3HEACATEIIbHOCTH
PacTeHUi M )KMBOTHBIX PA3HBIX CPE.
oOUTaHus

33

AOMOTHYECKHE
(baxTOpBI

AbuoTnyeckue (pakTopbl: CBET,
TEMIIEPATypa, BIAXKHOCTb.
doronepuoausm. [ IpucnocobneHus
OPraHu3MOB K JEHCTBUIO a0MOTHYECKUX
(hakTOpOB. BUOJIOTHYECKUE PUTMBI.
Hemoncmpayuu:

Tabauyvr u cxemwvr: «DOTOMEPUOUZMY.
Jlabopamopnvie u npakmuueckue
Padomol:

JlaGoparopnas paGota No 3.
«Mopdonornyeckne 0COOEHHOCTH
PACTEHUIA M3 PA3HBIXMECT OOUTAHUS.
JlaGoparopnas padota Ne 4. « Bnusiue
CBETA HAa POCT U Pa3BUTUE YEPEHKOB
KOJICyCa»

PackpbiBaTh copep:kaHue TEPMUHOB U
NOHATUN: a0MOTHYECKUE (PAKTOPBIL,
(doroneproauszM, OUOTOTMYECKUE
PUTMBIL.

AHanM3upoBaTh IECHCTBHUE CBETA,
TEMIMEpaTyphbl, BAQKHOCTH Ha OPraHUu3Mbl
U MIPUBOUTH MPUMEPHI
OPUCIOCOOJEHHOCTH OPraHU3MOB.
[TpoBOaUTH OMOJOrMUECKUE HAOIIOICHMSI
1 0(pOPMJISTH PE3YJIbTaThl MPOBEAEHHBIX
HaOIIOACHU A
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3.4 | buornueckue buornueckue paxtopsl. Buabi PackpeiBaTh coepskaHue TEPMUHOB
(axTophI OMOTHYECKHUX B3aUMOJICHCTBUH: Y TIOHSATUH: OMOTHYECKUE (PaKTOPBHI,
KOHKYPEHIUS, XUITHUYECTBO, CAMONO3 U | XUITHUYECTBO, MApa3uTH3M,
ero gopmel. [lapazutusm, koonepanus, | KOHKYPEHIUS, MyTyaau3M, CAMONO03,
MYTYaJIi3M, KOMMEHCAINA3M KOMMEHCAJIU3M, HAXJICOHUUYECTBO,
(KBapTHUPAHCTBO, HAXJICOHUYECTBO). KBAPTUPAHCTBO, aMEHCAIINA3M,
AMEHCAIM3M, HEATPATIU3M. HENUTPATIU3M.
3HayeHne OMOTHUYECKIX XapakTepu3oBaTh OMOTUUYECKUE
B3aMMOJCHCTBUI JUIsl CYILECTBOBAHUS (baxTOpBI ¥ BU /Bl B3AUMOOTHOLIEH U
OpPraHU3MOB B TPUPOAHBIX COOOUIECTBAX. | MEKY OPraHU3MaMu; MPUBOIUTH
Jlemoncmpayuu: PUMEPBI B3AUMHOM
Tabauyvr u cxemwi: «llumesbie nenmw MPUCIOCOOJIEHHOCTH OPraHUu3MOB.
CpaBHHMBaTh MeEXay coOO0i BHIbI
OMOTHYECKHMX B3aUM OJICHCTBUI
OpPraHu3MOB
3.5 | Oxonoruyeckue DKOJIOTMYECKUE XAPAKTEPHUCTHKN PackpbiBaTh copepkaHHe TEPMUHOB U
XapaKTEPUCTUKH nonyJsisiiid. OCHOBHBIETIOKA3ATENN NOHSTHN: TOMYJISILMSL, YACIEHHOCTb,

BuJa U MonyJjsnuu

MONYJISILWKU. YACIIEHHOCTbD, IJIOTHOCTB,
POKIAEMOCTb, CMEPTHOCTh, IIPUPOCT,
Murpanus. J[MHaMruKa YUCIEHHOCTH
MONYJISIINY U €€ PETYJISLUSL.
Hemoncmpayuu:

Tabauyvr u cxemwr: «llonynsuumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJISIUAA UHPY30pUU-TY PETBKIY.
Jlabopamopnvie u npakmuueckue
Padomol:

IUIOTHOCTB, PO’KAAEMOCTb, CMEPTHOCTD,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCIICHHOCTH TOMYJISALAN.
Xapakrepu3oBaTh OCHOBHBIE [TOKA3ATEIN
1 KOJIOTHYECKYIO CTPYKTYPY
MOMYJISMHU;, ONTUCHIBATE MEXAHU3MBbI
PETYIISILANA YACIEHHOCTH O YJISILUN
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ITpakTuueckas padora Ne 2. «IToacuér
IJIOTHOCTH TOMYJISILUA Pa3HbIX BUIOB
pacTeHuit»

Hroro gacoB mo reme

5

Tema 4. Coo0mrecTBa H YKOJIOrHYECKHE CHCTEMBI

4.1 | CoobwectBa 1 Co001ecTBO OpraHu3mMoB — OUOLIEHO3. PackpbIBaTh Coaep)KaHUE TEPMUHOB U
OpraHu3MOB CTpyKTypbl OMOLIEHO3a: BU10Bas, HOHATHI: OMOLIEHO3, YKOCUCTEMA,
IPOCTPAHCTBEHHAs, TPO(pUUYeCcKas OMOreoeHo3, BUAbI-IOMUHAHTHI,
(nmuiesas ). Buabl-1OMUHAHTHI. DKOJIOrMYeCKas HMILA.
Csi3u B OMOLIEHO3E. XapaxkTepu3oBarb OUOIICHO3
Jlemoncmpayuu: (cOOOMIECTBO), €0 BUIOBYIO,
Tabnuyvr u cxemor: «lIumesblie nenmy, POCTPAHCTBEHHYIO U TPO(PUUECKYIO
«BHOLIEHO3: COCTAaB U CTPYKTYPAy. CTPYKTYPBHIL
Obopyoosanue: MOACTb-ANTIITUKALAS OOBSACHATH POIb KOMIIOHEHTOB
«Tunrunble OMOLICHO3bI»; TepOapuii OMOLIEHO3a B MOJIEP)KAHUHU €TI0
«PactuTenbHble cO00IIECTBAY; CTPYKTYPBI ¥ CYLICCTBOBAHHUS
KoJUIeKus «bruonenosy Ha ONPEACTEHHON TEPPUTOPHUN.
OOBACHATH OMOJOTMYECKHIA CMBICIT
APYCHOCTH UJIUCTOBON MO3aWKH.
CpaBHMBaTh KOMIIOHEHTBI OMOLIEHO30B,
WX BHJIOBYIO, MPOCTPAHCTBEHHYIO W
TPO(PUUYECKYIO CTPYKTYPBI, CBS3H MEKIY
OpraHu3Mamu
4.2 | DKOCUCTEMBI H 2 DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI). | PackphIBaTh coepkaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHUS

ITousiTe 00 SKOCUCTEME U
OHOreoIeH03E.
OYHKITMOHATTLHBIC KOMITOHECHTHI

TIOHSITHI: PKOCHCTEMa, OMOreOIeHO3,
MPOAYIICHTHI, KOHCYMEHTHI, PEAYIIECHTHI,
Tpo(uYeCKrE YPOBHHU, TTUIIICBAS
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SKOCUCTEMBI. TPOAYLIEHTHI, KOHCYMEHTHI,
PEIYLICHTHI.

KpyroBopor BEIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

Tpoduueckue (MUIIECBBIE) YPOBHU
AKOCUCTEMBI. [IuIieBbIe LIENH U CETH.
OCHOBHBIE ITOKA3aTe YKOCUCTEMBI:
Oouomacca, MPOAYKLHUs. DKOJIOTUUECKHAE
NUPAMUBL IPOAYKIIMH, YACIEHHOCTH,
Oonomaccel. CBOICTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS,
pa3BUTHE.

Cyxkueccusi.

Jemoncmpayuu:

I[lopmpemuvi: A. Jx. TeHcnn,

B. H. Cykaués.

Tabmuyvr u cxemor: «IIpupoaHbIe
cooO1ecTBay, «Llenu nuraHusy,
«IKOJIOrMYECKas MUPAMUID)

IEMb U CETh, IKOJIOTMUECKHUE
nupamuibl, OuomMacca, TpoayKIus,
CYKLIECCHSL.

XapakTepru3oBaTh CBOMCTBA SKOCHCTEMbI
(e€ cnocOOHOCTh K JTUTEIILHOMY
CaMONOIIE PHKAHUIO, OTHOCUTEIIBHO
3aMKHYTBIA KPyrOBOPOT BEILECTB,
HEOOXOUMOCTh MOTOKA SHEPTUN ).
CpaBHUBaTh MACTOULIHBIE U JETPUTHBIC
NUILEBBIC LEMH, TPOPUUECKUE YPOBHU
SKOCHUCTEMBI.

Paznuruate nupamMuibl MPOAYKIMH,
OUPaMUIbl YUCIICHHOCTH U TUPAMUIBI
OMOMAacCBhl.

CocTaByiiTh UENH U CETU MUTAHUSI.
IlTepeuyncnsaTh CBOWCTBA IKOCUCTEM:
YCTOWYMBOCTh, CAMOPETYJISALUS,
Pa3BUTHUE (CYKIECCHS).

OnuchIBaTh MEXAHU3M MOAIEPIKAHMSI
PaBHOBECHUS B IKOCHUCTEMAX.
XapakTepu30BaTh CYKIIECCUU, BBISBIISTh
NPUYMHBL B 00LIME 3aKOHOMEPHOCTH
CMEHBI SKOCHCTEM

4.3

[Ipuponusie
DKOCUCTEMBI

[IpupoHBIE 3KOCHCTEMBL.
DKOCUCTEMBI PEK U 03€D.
DKOCHCTEMA XBOMHOr0O WA
LIUPOKOJIMCTBEHHOTO JIECA.

PackpbiBaTh conepskaHie TEPMUHOB U
MOHSTHH: BOJAHBIE SKOCUCTEMBI,
OHMOreoneH03bl, (PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpauuu:

Tabauyvr u cxemvi: « IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIECAY,
«DKOCHCTEMAa XBOMHOIO JIecay,
«buroneno3 BogoEMay.

Obopyoosanue: repdapuu U KOJJICKLIMA
PacTEHH U )KUBOTHBIX,
MPUHAJICKAIIUX K PA3HBIM
AKOJIOTMYECKUM TPyIaM OJHOTO BUIA

[TpuBOAUTE IPUMEPBI TPUPOTHBIX
DKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaATh Ha3EMHBIC U BOJAHBIC
AKOCHUCTEMBI; OPraHU3Mbl, 00Pa3yIOIINE
pa3zHble TPOPUUECKUE YPOBHU

4.4 | AHTPONOTrE€HHBIE AHTPOIIOr€HHBIE YKOCUCTEMBI. PackpeiBaTh copepikaHue TEPMUHOB U
SKOCUCTEMBI ATPO3KOCUCTEMBIL. NIOHSATUN: aHTPOIIOrEHHASI SKOCUCTEMA,
YpOoskocuctemsl. bruosmornyeckoe u arposKocucTeMa, ypoOOIKOCHCTEMA,
XO3SIICTBEHHOE 3HAYEHUE onopazHooOpaszue.
arpo’KOCUCTEM H YPOOIKOCUCTEM. XapakTepu30BaTh arpoO3IKOCUCTEMBI U
buopaznooOpaszue kak pakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH SKOCUCTEM. COXPAHEHUE | CYLECTBOBAHMSI.
OHMOJIOrMYECKOrO pa3HO00pa3us [IprBOIUTE NPUMEPBI AHTPOTIOT€HHBIX
Ha 3eMIIE. 3KOCHCTEM CBOCH MECTHOCTH, OMUCHIBATH
Hemoncmpayuu: WX BUJOBOW COCTaB U CTPYKTYPY.
Tabmuyvr u cxemuvl: KATPOLEHO3Y. CpaBHuBaTh COCTAB U CTPYKTYPY
Obopyoosanue: KOIIEKIMS « BpeAUTeNn | NPUPOAHBIX SKOCUCTEM U
BOKHENIINX CEIBCKOXO3SHCTBEHHBIX arpodKOCUCTEM, arPOOKOCUCTEM U
KYJIbTYP» ypOosKOCHCTEM
4.5 | buocgepa — VYuenne B. U. Bepraackoro o Ouocdepe. | PackpriBarh conep:kaHue TEPMUHOB U
riodanbHast ['panunel, cocTaB U CTPYKTypa NOHATHIA: Onocdepa, )KUBOE BELIECTBO,
3KOCUCTEMA 3EMITH ounocgepsl. XKuBoe BEMIECTBO U €r0 JMHAMHYECKOE PABHOBECHE.

¢yHkurn. OcodeHHOCTH OMOC(hEPBI KaK

Ouenusare Bknan B. U Bepnaackoro
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rJI00AbHON SKOCUCTEMBI.
JInHaMHU4YeCKOE paBHOBECHE U oOpaTHas
CBsI3b B Onochepe.

Hemoncmpauyuu:

[lopmpemwi: B. 1. Bepraackuii.
Tabnuybr u cxemwr: «OOIIAs CTPYKTypa
ounocdepbr», «PacnpocTpaHeHue )KU3HA
B Ouocdeper, «O30HOBBIN KpaH
ouocdepb»

B CO37IaHME yueHus 0 Ouocdepe.
Xapaktepu3oBaTh cocTaB OMochepsl,
(PYHKIIMH 5KUBOTO BELIECTBA OUOCHEPHI
U ONpeNIENsITh (Ha KapTe) 00acTh €ro
HauOOJIBLIETO PACTIPOCTPAHEHUS.
[IprBOANTE NPUMEPBI TPOSIBICHUS
(yHKIMIT )KMBOrO BeriecTBa Onocdepsl,
OMOreOXMMHUUYECKON AEATEIbHOCTH
YeJIOBEKa.

[lepeuncnarb 0coOeHHOCTH OHOCHEPBI
KaK I100aIbHOM SKOCUCTEMBI 3€MITU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeecTs u PackpsiBare conepkaHnue TEPMUHOB U
CYLIECTBOBAHHUS OMOreOXMMHUYECKUE LUKJIIBI JJIEMEHTOB NOHSATHMN: LETOCTHOCTH OMOC(hEPBI,
ounocdepsl (yriepona, a3ora). KPYrOBOPOT BEUIECTB,

3oHanbHOCTE OnOoc(hepbl. OCHOBHBIE OMOre€OXUMUYECKUE TTAKITBI

OMOMBI CYIITH. 3JIEMEHTOB, 30HAJILHOCTH OMOC(EPHL,

Jlemoncmpayuu: OMOMBL.

Tabnuyvr u cxemwr: «KpyroBopor OnuceiBarh KPyroBOpOT BEILECTB,

yraepoaa B ounocheper, «Kpyropopor OMOre€OXMMUYECKUE UKIIBI a30Ta U

a30Ta B PUPOJIC» yraepojaa B onocdepe.
OOBSCHSTH MPUUUHY 30HATbHOCTH
ouochepsl. [lepeuncnsrs u
XapaKTEPU30BaTh OCHOBHBIE OMOMBI
CylIH 3eMJIn

4.7 | YenoeeuecTBo YenoseuecTBO B Onochepe 3emum. PackpeiBaTh copepikaHue TEPMUHOB U

B Onocdepe 3emaun

AHTPOMOTCHHBIEC N3MEHEHHS
B Onocdepe. ['nodanbHbIE

MOHATUI. aHTPONIOTEHHBIE U3MEHEHMS,
SKOJIOTUYECKUI KPU3UC, MITOOATbHBIC
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AKOJIOTUYECKUE TIPOOIIEMBI.
Jemoncmpauuu:

Tabnuyer u cxemor: «lIpumepHbIE
AQHTPOMNOTECHHBIE BO3ACHCTBUS

Ha IpUpoay», « BOKHEHIINE UCTOUHUKHI
3arps3HEHUs BO3AyXa U TPYHTOBBIX
BOY, «lIouBa — BaxKHEHIIAs
cocraisitonias Guocepon», «DaKTOPbI
Jerpafauuy nousy, «llapHUKOBBIT

3¢ Pekr», «PaKTOpPbl paAROAKTUBHOIO
3arpsa3Henus Ouocdepoy; KpacHas
KHHTra PO, n300pakeHus OXpaHsIeMbIX
BUJIOB PaCTEHUNA U )KUBOTHBIX

pOOJIEMBI.

XapakTepr3oBaTh OMOCHEPHYIO POJIb
YeJIoBeKa.

[TpuBOANTH MPUMEPBI AHTPOITOT€HHBIX
u3MeHeHui B Ouocdepe.

OueHnBaTh MOCIEACTBUS 3ar PA3HEHMSI
BO3J1YIIIHOM, BOAHOW CPElbl, N3MEHEHNUS
KJIMMATa, COKPAaLLECHUS
ouopazHooOpaszusl.

dopMynupoBaTh COOCTBEHHYIO MO3HULIUIO
10 OTHOUICHHUIO K I100ANbHBIM U
PErHOHATIBHBIM KOJIOTHUYECKUM
npoOieMam, apryMEHTHPOBATh CBOIO
TOYKY 3PEHHSI.

Ha3biBaTh mpu4uHbI MOSIBICHMSI
[IPAPOJOOXPAHHON ITHKH,

pacKpbIBaTh 3HAUEHUE MPOrpecca

IJ1s1 IPEOJIOJICHU S HKOJIOTHUECKOTO
KpH3Hca

4.8

CocyluiecTtBoBaHue
MPUPOJIBI U
YEJIOBEYECTBA

CocyluecTBOBaHUE TPUPOIBI U
yenosedecTBa. CoxpaHeHue
OnopazHooOpa3us Kak OCHOBA
ycroiunBocTr duocdepnl. OCHOBA
PaLMOHATILHOTO YIIPABICHUS
MPUPOJIHBIMU PECYPCAMU U UX
HCMOJIL30BaHue. J|OCTIKEHUS OMOJIOTHT
¥ OXPaHa NPUPOJBL

PackpeiBaTh copepikaHue TEPMUHOB U
MIOHATHI: PallHOHATIEHOE
IPUPOIONOJIE30BAHNAE, YCTONYNUBOE
Pa3BUTHE, KOOBOIIOLIHS.
XapakTepru30BaTh parioOHAILHOE
WCIIOJIb30BAHUE ITIPUPOIHBIX PECYPCOB;
OCHOBHBIE ITOJIOXKEHHS KOHIEIIITNN
YCTOMYMBOTO pa3BATHS
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Jemoncmpauuu:
Tabnuywr u cxemor: «buocdepa u
YEIIOBEK

Hroro 4acoB 1o teme 9
PesepBHOE BpeMs 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI' PAMME
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