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denepanbHas padoyas mporpamma mo yueOHoMmy npeamety «buonorusy (0a3oBbiid
ypOBEHb) (mpeaMeTHas 00gacTh «ECTECTBEHHO-HAy4HbIE MOPEAMETHI»)  (Hajnee
COOTBETCTBEHHO — MpOorpamMma mno OWOJIOTMH, OWOJIOTHS) BKJIKOYACT MOSCHUTEIBHYIO
3alUCKy, COJEpKaHWe OOYUEHUS, TUIAHUPYEMbIC PE3YJbTaThl OCBOCHUS MPOrPaMMbI
1o OMOJIOTUH, TEMATUUYECKOE TJIAHMPOBAHUE.

[TosicHuTENMbHAS 3aMKUCKA OTPAKAET OOLIME LENW W 3aJa4d M3Yy4YeHHUs OMOJIOTHH,
XapPAKTEPUCTUKY TCUXOJOTHYECKUX TPEANOCHUIOK K €€ M3YYCHHMIO OOYYaroUMMUCS,
MECTO B CTPYKTYpE Yy4eOHOro IUlaHa, a TakKe MOAXOAbl K OTOOpY COJCpKaHHMS,
K OMPEIENIEHUIO TUITAHUPYEMBIX PE3YJIbTATOB.

Conepxkanue OOyueHMs] PaCKpbIBAET  COJAEPXKATENbHBIE JIMHUU, KOTOPbIE
npeasaraoTes Uisi 003aTebHOr0 M3YyYEHUs B K&KAOM KJIACCE HAa YPOBHE CPEIHETO
o0urero oOpazoBaHusl.

[InanupyeMble pe3ysabTaThl OCBOCHMSI MPOTPAaMMbI MO OWUOJIOTMM BKIHOYAIOT
JMYHOCTHBIE, METANMPEIMETHBIE PE3YJIbTaThl 32 BECh MEPHOJ] OOyUEHHs] HA YPOBHE
cpenHero odmero oOpa3oBaHMs, a TaKXKe MPEAMETHBIC JOCTHMXKEHUS O0Yy4aromierocs
32 KOKIbIA 1o 00yYEeHHSI.

HOACHUTEJIBHAA 3AIINCKA

[Ipn paspaboTke mnporpamMmbl 1O OWOJIOTMA  TEOPETUYECKYKD  OCHOBY
JUIE ONPENENICHUsT TMOAXOA0B K (OPMHPOBAHUIO COACP)KAaHWS Y4eOHOro MpeaMera
«buonorus» COCTaBUJIN: KOHLENTYAJIbHBIE MTOJIOXKEH U OI'OC COO
0 B3aUMOOOYCIOBIIEHHOCTH LIENEH, COAEPaHUs, PE3yAbTaTOB 00yUEHUsl U TPeOOBaH Ui
K YPOBHIO MOATOTOBKM BBIMYCKHUKOB, MOJIOKEHUS 00 OOWIMX LENSX W MPUHIIMMAX,
XAPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 00MmEero o0pa3oBaHus
B Poccuiickoii denepanuu, a TakkKe MOJOKEHUS O cnel@uke OMOIorum, ¢€ 3HaYCHUN
B [MO3HAHWU KUBOU MPUPOIbI U 00ECIICUEHUH CYILIECTBOBAHMS YETTOBEUECKOT0 OOIIECTRA.
CoryiacHO Ha3BAaHHBIM TOJIOKEHUSIM  OMPEIEJIEHbl OCHOBHBIE (YHKIMU MPOrpamMMbI
1o OWOJIOrMU U €€ CTPYKTYpa.

[Tporpamma mo OWOJOrUM MAaET MPEACTABICHUE O LEnsx, 00 oOwEel crpareruu
00y4YeHHUs, BOCIHUTAHUS U Pa3BUTHUS OOYYAIOLIMXCS CPEACTBAMU Y4E€OHOro MpeaMera
«buonorusy, onpenenser 0043aTENILHOC MPEAMETHOE COACPKAHUE, €r0 CTPYKTYPY,
pacnpenencHue 1o pa3aeaaM U TeMaM, PEKOMEHIYEM VIO MOCJIEI0BATENbHOCTD U3YUEHUS
y4eOHOr0 MaTepuaia ¢ y46TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
00pa3oBaTENBHOTO MPOIIECCA, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIIMXCS.

B nporpamme mo OMOJNIOTMM TaKKe YUYUTHIBAIOTCS TPEOOBaHUS K MJIAHUPYEMbIM
JUYHOCTHBIM,  METANpeJAMETHbIM M  OPEAMETHBIM  pe3yJibTaraM  OOy4YeHHs
B ()OPMUPOBAHMM OCHOBHBIX BUJOB Y4€OHO-NMO3HABATCIBLHOU AEATEIBHOCTH/YUEOHBIX
JEUCTBUI 00YUYaOIIMXCS 110 OCBOCHUIO COAEPKAHMS OMOIOrMYECKOro 00pa3oBaHusl.

B nporpamme mo Owosorum (10—11 kiaccel, 0a30BbIii yPOBEHB) PpeaM30BaH
OPUHIUN TPEEMCTBEHHOCTH B M3Y4YeHUMM OuWosioruu, Onaromaps ueMmMy B Hei
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IPOCMAaTPUBAETCS HAMPABJICHHOCTh HA PA3BUTHUE 3HAHUH, CBSI3aHHBIX C POPMUPOBAHUEM
€CTECTBEHHO-HAyYHOIO  MUPOBO33PCHHUS, I[ICHHOCTHBIX  OPUEHTALUHA  JIMYHOCTH,
SKOJIOTUYECKOTO MBILUICHUS, MPEACTABIEHUI O 310pOBOM 00pa3e >KU3HU U OEPEKHBIM
OTHOLICHUEM K OKpyXarouleil npupogHoii cpeae. [loatomy Hapaay ¢ H3ydyeHUEM
0011eONONOTHYECKMX TEOPUI, a TAKXKE 3HAHWNA O CTPOEHUM >KMBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B MpPOrpamme
1o OMOJIOTUH YACTIEHO BHUMAHHUE UCTIOJb30BAHUIO MTOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM
YKU3HU TS PEIICHUS TPUKJIAHBIX 33/1a4, B TOM YHUCIIE: MPO(PUIAKTUKA HACIEICTBEHHBIX
3a0071€BaHUI YETIOBEKA, MEAMKO-TEHETHUYECKOTO KOHCYJBbTUPOBAHUS, OOOCHOBAHMS
AKOJIOTMYECKH LIETIECO00Pa3HOro MOBEACHUS B OKPY KAIOLICH NPUPOIHOM Cpeae, aHAT3a
BIMSIHUS XO3SMCTBEHHOM JEITENbHOCTH 4YEJIOBEKA HA COCTOSHUE MPUPOJHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. YCWJICHME BHUMAHUSA K MPUKIAAHON HAMpaBICHHOCTH
yueOHOro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOAUMOCTBIO O0ECIEUCHUS
YCJAOBUH JUIsl PEUICHUs] OAHOM M3 aKTyalbHbIX 3a/a4 HIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KOTOpas mnpeanojaract (HOPMUPOBAHUE Y OOYUYAIOMIUXCS CIIOCOOHOCTH
aanTHUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MUPA.

[TporpaMMa 1o OHOJIOTMM SBJISETCS OPUEHTUPOM JJIsi COCTABIEHUS pabodmx
oporpaMM, aBTOPbl KOTOPbIX MOTYT MPEJIOKUTh CBOM BApHAHT MOCIEAOBATEIbHOCTH
U3YUEHUs] U CTPYKTYPbl yueOHOTro Marepuasia, CBOE BUACHUE MyTel (OPMHUPOBAHUS
y oOyuvarommxcst 10—11 knaccoB MpeAMETHBIX 3HAHWH, YMEHWI U COCOOOB yueOHOM
JEATENbHOCTH, a TaKXKe METOAMYECKMX PEIICHWH 3aJay BOCTUTAHWS W Pa3BUTHUS
cpeactBamMu yueOHOro npeaMera «buomorusy.

buonorus Ha ypoBHE cpenHero oduiero oOpa3oBaHUsl 3aHUMACT BAXKHOE MECTO.
OHn oOecneunBaeT (POPMUPOBAHUE Y OO YUAKOIIMXCS MPEACTABICHUNA O HAYYHONH KapTUHE
MUpPa, pacmmpser W 0000mIacT 3HAHWS O JKUBOM NPUPOAE, €€ OTIMYMTEIIbHBIX
NPHU3HAKAX — YPOBHEBOH OpPraHM3alMi W 3BOJIOLMK, CO3AAET YCIOBUS M. MO3HAHUS
3aKOHOB >KMBOW MpUpOAbl, (GOpMHUPOBAHUS (PYHKIHMOHAJIBHON TI'PAMOTHOCTH, HABBIKOB
310pOBOr0 M 0e30MacHOro o0pasa »KM3HHW, SKOJOTMYECKOr0 MBILUICHHUS, [IEHHOCTHOTO
OTHOUICHUS K KUBOH MPUPOJIE U YETIOBEKY.

Bonbuioe 3HaueHue OMOSIOTHS MMEET TAKXKE AJISl PELICHUS BOCIUTATEIbHBIX MU
Pa3BUBAIONIMX 3aJa4 CPEAHEro o0uiero oOpa3oBaHMUsl, COMMATU3ALMN OOYYAOIIUXCS.
Hzyuenne Omonornm 00ecreunBacT yCioBus sl ((OPMUPOBAHUSI MHTEIUICKTYAIbHBIX,
KOMMYHHMKAIIMOHHBIX W  WH(QOPMALIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYIBTYPHI,
CMOCOOCTBYET MHTErpaluy OMOJIOTMYECKUX 3HAHUN C MPEACTABICHUSMHU M3 JPYTUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU W reorpapuu. HazpaHHbIE
NOJIOXKEHUS O MPEAHAZHAYEHUN YUeOHOro mpeaMeTa « BHosIorus coCTaBUiIA OCHOBY JIJIs
ONpeleNeHnsl TMOAXOMO0B K OTOOPY M CTPYKTYPHPOBAHHMIO €0  COACP)KAHUS,
NPEICTABJICHHOTO B MPOTrPaMMe 1Mo OMOJIOTUH.

Ot6op conmepkanust y4deOHOro mnpeamera «buonorus»» Ha 0a30BOM  YPOBHE
OCYILECTBJIEH C MO3ULUH KYJIbTYpPOCOOOPa3HOro MOAXOAA, B COOTBETCTBUM C KOTOPBIM
00y4aroIMeCs: JOMKHBI OCBOMTH 3HAHWUS M YMEHUs, 3HAUUMMbIC A (OPMUPOBAHUS



DenepanbHas padodas mporpamma | buosorust. 10—11 knaccel (0a30BbIi yPOBEHB)

o0LICH KyJNBTYpPbI, ONPEACISIONINE aACKBATHOE MOBEACHUE YEIOBEKA B OKPYKAOIIEH
NPUPOJHON Cpele, BOCTPEOOBAHHBIC B TMOBCEIHEBHONW JKM3HW M MPAKTUUYECKOHN
aestenbHOCTH. Oco00e MECTO B OTOW CUCTEME 3HAHWKA 3aHUMAKOT JJIEMEHTHI
COAEpXaHMsI, KOTOPBIE CHYXar OCHOBOW Juisi ()OPMUPOBAHMS MPEACTABIICHUI
O COBPEMEHHOH €CTECTBCHHO-HAYYHOH KApTHMHE MHpPA M LCHHOCTHBIX OPUEHTALMSIX
JMYHOCTH, CHOCOOCTBYOLIMX T'YMAaHU3AMN OMOIOrHYECKOTO 00 pa30BaHMsI.

CTpyKTypUpOBaHHME  COAECP)KaHWs  y4eOHOro  Marepuajia B MNPOrpaMme
no OWOJIOTMM  OCYIIECTBICHO € YY€TOM MNPHOPUTETHOTO 3HAYEHUS 3HAHWMN
00 OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOW NPHUPOIBI, O €€ YPOBHEBOM OpraHu3aniu
Y SBOJIFOIMK. B COOTBETCTBHM C 3TUM B CTPYKType y4ueOHOro npeamera «buomorus»
BBIJICTICHBI CIICAYIOIIUE COJEP)KaTENbHbIe JIMHWK. «buonorus kak Hayka. Metoasl
HAy4yHOro mno3HaHus», «KieTka kak Ouonormyeckas cucrteMma», «OpraHm3Mm Kak
Oouonornueckass cucremay, «CucreMa M MHOrooOpasMe OpPraHuyecKOoro MHpPay,
«IBOJHOLMS )KMBOH TPAPOIBI», « IKOCUCTEMBI M TPUCYIIUE UM 3aKOHOMEPHOCTI.

Llens u3yuenus yaeOHoro npeamera «buomorusy Ha 6a30BOM YPOBHE — OBJIQJICHHE
O0y4aromMMUCs 3HAHUAMHA O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHM3alid >KHBBIX
CHCTEM pA3HOr0 paHra M NOPUOOPETEHUE YMEHWH HCIOIb30BaTh HSTH 3HAHHS
JUIE TPAMOTHBIX ACHCTBUI B OTHOWIEHWM OOBEKTOB >KMBOH NPUPOABI W PEIICHUS
PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTxeHHe ()17 U3YYCHUS y4eOHOr 0o npeaMera «buonorusy
Ha 0a30BOM YPOBHE 00ECNEYMBAECTCS PEIICHAEM CIAECAYIOIINX 3a/1a4:

OCBOEHHME O0YYAIOIIMMUCS CUCTEMbI 3HAHUH O OMONOrMYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THMMOTE3aX, MNPaBWIAX,  CIy)KallMX  OCHOBOW
Uit POPMHUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO1AX
HAYYHOT0 NO3HAHMS, CTPOCHUH, MHOTO00PAa3ui U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSl OpPraHW3ALMW, BBIJAOIMMXCI OTKPBITUSAX H COBPEMEHHBIX HCCICIOBAHUSX
B OMOJIOTHH;

(dopmupoBaHue y  OOydYarOIIMXCS  MMO3HABATCIBHBIX, HMHTEIUICKTYAIbHbBIX
Y TBOPYECKUX CTOCOOHOCTEH B MPOLIECCE aHAIM3A JAHHBIX O IMYTIX Pa3BUTHS B OMOIOTHU
HAYYHBIX B3MJISJIOB, WACH W MOAXOJOB K M3YYCHHWIO JKUBBIX CHCTEM PA3HOIO YPOBHS
OpraHu3aluu;

CTAHOBJICHHE y O0yYaArOIIMXCsl OOWIEH KyIbTYpPhl, (PYHKIMOHAILHONH IPaMOTHOCTH,
Pa3BUTHE YMEHUI OOBSACHATH W OLICHUBATH SBICHUS OKPY)KAIOLIET0 MHPA KUBOU
IPUPOBI HA OCHOBAHUM 3HAHUWI M OMBITA, TOJYYCHHBIX TPH U3YYEHUN OUOJIOTUN,

dopMupoBaHue |y  OOYYarOIIMXCS  YMECHHHA  WJUIFOCTPUPOBATh  3HAYEHHE
OMOJIOTMYECKUX 3HAHWHA B MPAKTHYECKOH JEATEIIBHOCTH YEIIOBEKA, PA3BUTHU
COBPEMEHHBIX METMIIMHCKIAX TEXHOIOTHIA U arpoOMOTEXHOJIOTHH;

BOCIIMTAHWE YOEKIEHHOCTH B BO3MOXKHOCTH [MO3HAHWS YEIOBEKOM YKMBOW
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUSI K HEH, COOIOICHUS STUUECKUX HOPM
IPU MPOBEACHUH OMOIOTUYECKUX UCCIIETIOBAHMIA;

OCO3HAHUE ILICHHOCTH OWOJIOTMYECKUX 3HAHWHA Ui TOBBIMICHUS  YPOBHS
AKOJIOTUYECKON KYJBTYPBL, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,
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NPUMECHECHUE TMPUOOPETEHHBIX 3HAHWA W YMEHUH B TIOBCCOHEBHOW >KHU3HU
JUIL OUEHKU TIOCJIEICTBUI CBOEH NEATEIBHOCTH MO OTHOLICHUIO K OKPYKArOLIEH cpene,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHME M COOMOJEHUE MEP MNPOPHIAKTHKA
3a0071€BaHU .

B cucreme cpeanero oOmero oOpazoBanus «buosorusy, wu3yuyaemas
Ha 0a30BOM YPOBHE, ABJIIECTCS 00A3aTENBHBIM YY€OHBIM IPEAMETOM, BXOASIIUM B COCTAB
npeaMeTHON 001acTh « ECTeCTBEHHO-HAYUHBIE TPEIMETHIY.

OO0wee Yncmo 4acoB, PEKOMEHIOBAHHBIX U1 M3Y4YeHUs Owonormd — 68 4acos:
B 10 knacce — 34 yaca (1 4ac B Heneno), B 11 kmacce — 34 vaca (1 4ac B HEAENo).
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COJAEP)KAHUE OBYUYEHUA

10 KUIIACC

Tema 1. buosiorust Kak HayKa

buonoruss kak Hayka. CBs3b OMOJOrMH C OOLIECTBEHHBIMH, TEXHUYECKUMHU
U IPYTUMH €CTECTBEHHBIMU HAayKaMH, (puinocoPueid, STUKOIA, 3CTETUKOM 1 mpaBoM. Poits
Ouonornu B (POPMUPOBAHMM COBPEMEHHOW Hay4dyHOW KapTuHbl Mupa. CHcrema
OHMOJIOTMYECKUX HAYK.

Metonpl TMO3HAHWS >KUBOM TPUPOABI (HAOIIOACHUE, SKCIEPUMEHT, ONUCAHME,
U3MEPEHUE, Kiaccu(uKaius, MOACTMPOBAHUE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

Hemoncmpayuu:
Ilopmpemer: Y. [lapsuH, I'. Menaens, H.K. Konpros, /Ix. Yorcon u @. Kpuk.
Tabauyvr u cxemwr: «MeTOBI TO3HAHMS )KUBOM MPUPOABLY.

Jlabopamopnusle u npaknuiueckue padomol:
[Tpaktrdeckas padora Ne 1. «Mcnonb3oBaHKWe Pa3UuyHBIX METOIOB MPH U3YUCHUHT
OMOJIOTUUYECKHUX OOBEKTOB).

Tema 2. /KuBble CHCTEMbI H UX OPraHU3aLNUS

JKuBbie cucTemMbl (OMOCUCTEMBI) Kak OPEeaAMET W3yueHus Ouonoruu. OTinvume
JKUBBIX CUCTEM OT HEOPraHMYECKON MPUPOABI.

CpoiicTBa OMocucTeM M MX pazHooOpasue. YPOBHM OpraHM3aluu OWOCHCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIA, OPraHW3MEHHBIN, TONMYJIALMOHHO-BAIOBOM,
SKOCUCTEMHBIN (OMOreOnEHOTHYECKUH ), OMOCEPHBINA.

Hemoncmpayuu:

Tabauywr u cxemvi: «OCHOBHBIEC PU3HAKHU KU3HWY», « Y POBHU OPraHU3aliu KUBOH
IPUPOABD).

Obopyoosanue: moaeis monekyibl JTHK.

Tema 3. XumMH4YeCKHii COCTAB U CTPOEHHE KICTKH

XWMHAYECKUHA COCTaB KJIETKM. XUMHUYECKHE DSJIEMEHTBI. MAaKPOIJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/1a 1 MUHEPAJIbHBIE BEILIECTBA.

DYHKIMW BOJIbI U MUHEPAJTIBHBIX BEIIECTB B KJIETKE. [logaepxaHue 0CMOTHYECKOTO
OanaHca.

benkn. CoctaB m cTpoeHME OEIKOB. AMWHOKHCIOTBL — MOHOMEPBI OEJKOB.
HezameHuMble W 3aMEHMMBIE AMHUHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPbI O€IKOBOH MOJIEKYJIbI (IEPBUYHAS, BTOPAYHAS, TPETUYHAS W YETBEPTHYHAS
CTPYKTypa). XMMHUYECKUE CBOMCTBA OenKOB. buomornueckne GpyHKIUN OEITKOB.

depMeHThl — OMONOrMYeckre Karanu3aropbl. CTpocHHE (DEPMEHTA: AKTWUBHBINA
HEHTP, cyOcTpaTHas crnenuduunocts. Kopepmentel. Buramunbl. Otnnuns GepMEHTOB
OT HEOPraHUYECKNX KAaTaIn3aTOPOB.



DenepanbHas padodas mporpamma | buosorust. 10—11 knaccel (0a30BbIi yPOBEHB)

YrneBoapl: MOHOCaxapuabl (TTHOKO3a, pudo3a M AC30KCHPUO03a), AHCcAXapubl
(caxapo3za, JakTo3a) W nojaucaxapuiabl  (Kpaxmaj, TJHKOIEH,  IEJUTKI03a).
buonornueckue QyHKIIMM YIIIEBOAOB.

Jlunuaer: Tpurmuuepu s, Gochomunuasl, creporasl. [ uapogunsHo-rugpodoOHbIe
cBoiicTBa. buonormueckue ¢yHkumu aMnuaoB. CpaBHEHWE YIJIEBOAOB, OCIKOB H
JIMMHI0B KAK UCTOYHUKOB SHEPTHH.

Hyxnennoseie kuciotsl: JIHK u PHK. Hykneoruael — MOHOMEpPB!I HYKIIEMHOBBIX
kuciotr. Crpoenue n ¢ynkuun JIHK. Crpoenne n ¢pynkumm PHK. Buasr PHK. AT®:
CTPOCHHUE U (QYHKIIWH.

LuTosorust — Hayka o KiieTke. KinerouHas Teopus — IpuMep B3auMOACHCTBUS UAEH
¥ (PaKTOB B HAYYHOM MO3HAHWUU. METOBI N3YUEHUS KIIETKH.

Krerka kak nenoctHas >kuBas cuctema. OOIIME NPHU3HAKK KIIETOK. 3aMKHYTas
HapykHasg memOpana, mosiekyibl JIHK kak reHernueckmii anmapar, CUCTEMa CHHTE3a
Oenka.

Tunsl KIETOK: 3yKapuoTHUYECKass W MpokapuoThdeckas. OCOOEHHOCTH CTPOCHUS
MPOKApuOTHYECKOM KeTku. KinerouHas ctenka Oaktepuid. CTpOCHUE 3YKapUOTHYECKOM
KIETKH. OCHOBHBIC OTJIMYMS PACTUTEILHOM, YKUBOTHOM W TPHOHOM KIIETKH.

[TOoBEPXHOCTHBIE CTPYKTYPBl KIIETOK — KIETOYHAsA CTEHKA, TIJIMKOKAIMKC,
ux ¢Qyakouu. [Inazmatndeckas memOpaHa, €€ cBoictBa W (QyHKUMM. lluTomnasma
u e¢ opraHouasl. OnHomemOpaHHbie opraHouabl kinerku: OIIC, anmapar [ onbmkw,
au30coMBL.  [loyaBTOHOMHBIE  OpPraHOMABl  KIIETKA: MUTOXOHJPWHW, TMJIACTH[BL
[TpoucxoxneHne MUTOXOHAPUH U macTu. Buael miiactua. HemeMOpaHHBIE OPraHOU AbI
KJIETKU: PUOOCOMBI, KIIETOYHBIA LEHTP, LEHTPUOJM, PECHUYKH, JKITYTUKHA. DYHKIWA
OpPraHouJI0B KJIETKU. BKITFOUEHHS.

Snpo — perynaropHblii UeHTp KiaeTku. CTpoeHue sapa: saepHas 000JIOouKa,
KapHOIUIa3Ma, XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

Hemoncmpayuu:

[lopmpemwr: A. Jlesenryk, P. I'yk, T. IIIBann, M. Ineinen, P. Bupxos,
JIx. Yorcon, ®©. Kpuk, M. Yuikuuc, P. @pankiun, K.M. bap.

Juacpammor: «PacnpenencHue XUMUYECKAX BJIEMEHTOB B HEKMBOH TNPUPOAEY,
«Pacnipenenene XuMAIECKUX BIIEMEHTOB B )KUBOM TPUPOIEY.

Tabmuyer u cxemwvr: «lleppognyeckas TabmMUa XUMHUYECKMX 3SJIEMEHTOBY,
«CtpoeHHEe MOJIEKYJBI BOABDY, «brocuHTe3 Ocnka», «CTPOCHHE MOJIEKYJBI OElKay,
«Crpoenne pepmentay, « Hykinennoseie kucnotel. JJHK», «Ctpoenue monekynsl ATO,
«CTpOCHUE SYKAPHUOTHUYECKON KIIETKWY, «CTPOEHUE >KMBOTHOWM KIETKHY», «CTpPOCHHE
PACTUTENBHOW KIETKWY, «CTPOCHME NPOKAPUOTHYECKOW KIETKMY, «CTpoeHue sapa
KJICTKNY, « YTJIEBOABD), «JIMUABD).

Obopyooseanue:  CBETOBOH  MHKPOCKOMN, OOOpyIOBaHWE [Uii  NPOBEACHUS
HAOMIOAEHWH, WM3MEPEHUN, SKCICPUMEHTOB, MHKPOINPENaparbl  PAaCTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIIETOK.
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Jlabopamopnuie u npakmuueckue pabomoi:

JlabopatopHas padora Ne 1. «M3yueHue kaTaauTH4eCKO akTUBHOCTH (DEPMEHTOB
(Ha MpUMeEpE aMMJIA3bl MU KaTalasbl)».

JlabopatopHas padota Ne 2. «3yueHHe CTPOEHUS KIETOK PACTCHUHN, SKUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM HA TOTOBBIX MUKPOIIpENaparax u uX OMUCAHUEY.

Tema 4. JKusHeaesiTeIbHOCTDb KJIE€TKH

OOMeH BelIeCTB, WM METa0ONM3M. ACCUMWIALMS (TUIACTUYECKUI  OOMEH)
U JUCCUMWIALMS (PHEPreTUYECKUi OOMEH) — JBE€ CTOPOHBI €IMHOIO Mpolecca
meTabomm3Ma. Ponb 3aKOHOB COXPAHEHWs BEIIECTB W DSHEPrUM B TOHWMAHWHU
meTabomm3ma.

Tunel oOMeHa BeHIECTB. aBTOTPOQHBIA W rerepoTpodubid. Pomb (epMeHTOB
B OOMEHE BEIECTB U MPEBPAILCHUN SHEPIHH B KJIETKE.

dorocunte3. CeToBas U TeMHOBas (a3bl (poTocuHTE3a. Peaknmu (oTOCHHTE3A.
O dexTuBHOCTE PoTOCHHTE3A. 3HAYEHHE (POTOCUHTE3A TS KU3HU HA 3emiie. BimsHue
yCIIoBHi cpeabl Ha (POTOCHMHTE3 M CHOCOOBI TOBBIMIEHUSI €r0 MPOAYKTUBHOCTH
y KyJIbTYPHBIX paCTCHUIA.

XeMOCUHTE3. XEMOCUHTE3UPYIONINE OaKTEPUH. 3HAYCHUE XEMOCUHTE3A IS SKU3HU
Ha 3emiIe.

OHEpreTudecknii  oOMeH B KJIETKE. PacluienyieHue BEUeCTB, BBIACICHHE
Y aKKyMYJIMPOBAHHUE SHEPIUM B KIIETKE. DTallbl SHEPreTHUECKOro ooMena. [ mukonms.
Bpoxxenne w ero Buabl. KuCIOPOAHOE OKWCICHHE, WJIA KJIETOYHOE JIbIXAHUE.
OxucnurensHoe pochopumpoBanne. DPPEKTUBHOCTh IHEPTETHUECKOTO 0OOMEHA.

Peakuun marpuunoro cuntesa. ['enernueckas naHpopmanns u JJHK. Peamuzanus
TEHETUYECKOW WH(pOpMAaMM B KIETKE. ['€HETHYECKMH KO M €ro CBOWMCTBA.
Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancisauus — OnocuHTe3 Oenka. OTarnbl
Tpancisunu. KoagupoBanue aMuHOKKCHIOT. Pone pubocom B OnocuHTe3e OenKa.

Heknerounsie (GopMbl >KM3HM — BHUPYChl. MICTOpHMsl OTKpBITHS BUPYCOB
(A.H. VeanoBckmii). OCOOEHHOCTM CTPOEHMS M >KM3HEHHOIO UHMKIA BHPYCOB.
Bakrepnodarn. bone3Hn pacTeHmid, KUBOTHBIX M YEJIOBEKA, BBHI3BIBACMBIC BHPYCAMHM.
Bupyc wummyHonepunura uenoeka (BHUY) — Bo3Oymutens CIIM/la. OOpatnas
TPAHCKPUIILMS, PEBEpTa3a W MHTErpasa. [IpoQuiakTuka pacnpoCTpaHEHUsT BUPYCHBIX
3a0071€BaHU .

Hemoncmpayuu:

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

Tabnuyvr u cxemwur: «Tunbel nuTaHus», «Meradbomuzmy, «MUTOXOHIPUS,
«OHepreTuyeckuii  00MeH», «XyopomnacT», «dorocuHted», «CtpoeHue JIHK»,
«CtpoeHre W (PYHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «[ €HEeTMYeCKWid Koay,
«Bupycbl», «bakrepuodarn», «CtpoeHue W Ku3HeHHbId 1wk Bupyca CIIA/a,
OakTepuodaray, «Pemmkanus JJHK».

Obopyoosanue: wmonenu-anmymkaunn  «Yasoenue JIHK w  TpaHckpunuumsy,
«brocunTtes 6enmka», «CTpoeHue KINEeTKW», MoJenb cTpykTypsl JTHK.
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Tema S. PasMHOKeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

KiteTounblii nuKI, Wim Ku3HeHHbIA TUKI Ki1eTku. MaTepdasza u mutos. [poneccst,
nporekatone B uHTephaze. Pemnmukanms — peakuuss marpuuHoro cuntesa J[HK.
CtpoeHre XpoMOCOM. XPOMOCOMHBIN HAOOp — KApUOTHIL. J{MTJIOUWIHBIA W ranjiouIHbIH
XpPOMOCOMHBIE HA0OPBL. Xpomaruabl. LIMTONOrMYecKre OCHOBBI Pa3MHOXKEHUS W
WHMBUyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenne kneTkn — MuTo3. Craaum Muto3a. 1Iporeccsl, TpoMCXoaaIue Ha Pa3HbIX
CTaIMSX MUATO3a. BHONOTMYECKUI CMBICIT MATO34.

[TporpamMmmupyemas rudenp KIETKH — armonTo3.

DopMBI Pa3MHOKECHUST OPraHu3MOB. Oecroyioe W MoJoBoE. Buabel 0Oecrosioro
Pa3MHOKECHHMSI.  JIE€JICHUE  HAABOE, IMOYKOBAHWUE OAHO- M MHOTOKIIETOYHBIX,
CopooOpa3oBaHUe, BETETATMBHOC Pa3MHOKEHUE. VICKYCCTBEHHOE KJIOHWPOBAaHUE
OPraHU3MOB, €T0 3HAYEHUE JUIs CETIEKLIMM.

[TooBOE pa3MHOKEHUE, €TO OTJIMYUS OT OECIIOIIOTO.

Meito3. Crammm wmeio3a. [Ipomeccel, MPOUCXOMAIIAEC HA CTagusx MeEHo3a.
[ToBenenue xpomocoM B Mmeio3e. KpoccuHrosep. buoiornueckuii CMBICIT U 3HAYCHUE
Meo3a.

["ameTorene3 — mpouecc 0Opa3oBaHUsl MOJIOBBIX KJIETOK Y >KMBOTHBIX. [lonoBbIe
JKEJIE3bl: CEMCHHUKH M SMYHMKU. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepMaro3ou, SHIEKIETKA) — crnepMaToreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS
SULEKJIETOK U CIIEpMaTo30Ma0B. OninoaoTBopeHue. Ilaprenorenes.

UnauBuayanbHOE  Pa3BUTUE  (OHTOTEHER). OMOpHOHATIBHOE ~ Pa3BHUTHE
(oMOpuorene3). Otanbl 3MOPUOHAIBHOTO PA3BUTUS Y TMO3BOHOYHBIX >KUBOTHBIX:
JpoOJIEHUE, racTpyJisIus, OPraHOreHE3. [TocTamMOprOHATBHOE pa3BUTHE.

Tunsl MOCTSMOPUOHANBHOIO PA3BUTHS. NPAMOE, HENPSAMOE (JIMYMHOUYHOE). BnmsHue
cpedabl Ha pa3BUTUE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
yPOACTBA.

Poct u pa3zButue pacteHuid. OHTOreHe3 BETKOBOI'O PACTECHUS. CTPOCHHE CEMEHU,
CTAJIMU PA3BHUTHSI.

Hemoncmpayuu:

Tabmuyer u  cxemvr:  «DOpPMBI  Pa3MHOXKEHUS  OpPraHM3MoB»,  «J[BOiHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHU», «BereraruBHOE pa3sMHOKEHUE PACTEHUINY,
«Jlenenue knetku OakTepuity, «CTpOCHUE MOTOBBIX KIETOKY», «CTPOEHUE XPOMOCOMBI,
«Knerounsiii uukin, «Permmukauus JAHKY, «Mutosy, «Meiosy, «[Ipamoe u Henpsamoe
pasButHeY, «['aMETOreHe3 y MIJICKONUTANIMX W YEJNOBEKa», «OCHOBHBIC CTaAuU
OHTOI'CHE3AY.

Obopyooesanue: MHKPOCKOI, MUKPOIPENapaTel «CnepMaro30uibl
MJICKOTIUTAKOLIET0», <«SIMNEKIIETKA MIICKONUTAKWEro», «KapuokuHe3 B KIETKax
KOpELIKa JIyKa», MarHUTHAas MOJACNb-anImKauus «/lemenne knetkw», monaens JHK,
MoAeb MeTa(a3zHOW XPOMOCOMBI.
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JlabopamopHsle u npakmuueckue padomei:

Jlabopatopnas pabota Ne 3. «HaOnroaeHue MUTO3a B KIIETKAX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIpenaparax.

JlaGopatopHast padora Ne 4. «M3ydyeHHE CTPOCHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenapaTax».

Tema 6. HacsiencTBEHHOCTh U H3MEHYHUBOCTH OPraHU3MOB

Ilpenmer u 3amaun reHeTWKH. Mctopus pa3BUTHS INeHETHKU. Poib LIUTOIIOrMH
1 SMOPHUOJIOTMM B CTAHOBJIECHUU T€HETUKU. BKIIal pPOCCUICKUX U 3apyOECKHBIX YUEHBIX
B Pa3BUTHE TE€HETUKH. METOAbl M€HETUKHU (TMOPUAOIOTHYECKUNA, ITUTONCHETHYECKUN,
MOJICKYJIIPHO-T€HETUYECKUI ). OCHOBHBIE TECHETUUYECKHE TMOHATUA. [ eHeThueckas
CUMBOJIMKA, UCIIOJIB3YEMAas B CXEMAX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBAHUST TIPU3HAKOB, YCTAHOBJICHHBIE [. Menaenem.
MoOHOrMOpUAHOE CKPEIIUBAHUE. 3aKOH €MHO-00pa3usi TMOPHUI0B NEPBOrO MOKOJICHHMS.
[TpaBWii0 TOMUHUPOBAHUS. 3aKOH PACHICIIEHUS MTPU3HAKOB. [ MMOTE3a YACTOTHI TaMeET.
[TonHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuHoe CKpelMBaHUE. 3aKOH HE3aBUCHMMOrO HACJICTOBAHUS MPHU3HAKOB.
[luToreHeTUUECKME  OCHOBBI ~ JUTHOPUJIHOTO  CKPEIIMBAHWS.  AHAIM3UPYIOIIEE
CKpelMBaHue. HCrob30BaHUE AHAM3UPYIOWIETO CKPELUMBAHUSA Il ONPEACIICHUS
TEHOTHUIIAa 0COOH.

CuermieHHoe HacieqoBaHue mnpu3HakoB. Padora T. Moprana no CHEMJICHHOMY
HACJICIOBAHUIO TEHOB. HapyllieHue CLEenIeHrs TEHOB B PE3YbTATE KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHUSI HACIICACTBEHHOCTH. | €HETUUYECKUE KAPTHL

I'enernka moma. XPOMOCOMHOE ONPEACICHUE ToJIA. AyTOCOMBI W TOJIOBBIE
XPOMOCOMBI. [ OMOraMeTHBIE U TETEPOraMeTHbIE OpraHu3Mel. HacienoBanue npu3HaKkos,
CUEIUICHHBIX C MOJIOM.

HN3MeHYnBOCTE. BUIbI K3MEHYMBOCTH. HEHACIICACTBCHHASA U HACIEACTBEHHAs. PoJib
Cpeabl B HEHACJCACTBEHHOM HM3MEHUYMBOCTH. XapaKTEPUCTHKA MOJIU(PUKAIMOHHON
W3MEHYMBOCTH. BapualmoHHBIM psax W BapuanvoHHas Kpusas. Hopma peakuuu
npu3Haka. KOMMYECTBEHHBIC M KAYECCTBEHHBIC MPU3HAKK U X HOpMa peakuuu. CBoicTBa
MOAU(PUKAIIMOHHON N3MEHUHUBOCTH.

HacnencrBeHHas, WM TEHOTUNMYECKAs, W3MEHYMBOCTh. KoMOWHaTHUBHAs
WU3MEHUYMBOCTh. Meii03 M MOJIOBOH MPOLECC — OCHOBA KOMOWHATUBHOW M3MEHUYHBOCTH.
MyrtaionHas W3MEHUYMBOCTh. Kitaccuukaiss MyTaiuii: TEHHBIC, XPOMOCOMHBIE,
reHoMHble. Yactota © npuuMHBl MyTaumid. MyrtareHHbie  (QakTophl.  3aKOH
FOMOJIOTHYECKUX PSAZI0B B HACIIEACTBEHHOW n3MeHunBocT H. . Basunosa.

BHesanepHas HaClIEACTBEHHOCTE U U3MEHUYUBOCTD.

I'eneruka uenoeka. Kapuotun uenoBeka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA!
TCHEATOTUYECKUM, OJM3HEIOBBIN, [IMTONCHETUYECKUI, OMOXUMUYECKUH, MOJICKYJISIPHO -
TEHETUYECKU . CoBpeMeHHOE ONpPEACIICHUE TECHOTUIIA: MOJTHOT€HOMHOE
CCKBCHUPOBAHUE, TCHOTUIMPOBAHUE, B TOM uucie ¢ mnomouibro [IP-anamusa.
Hacaencreennsle 3a00JieBaHus YeI0BEKa: TeHHBIC O0JIC3HHU, O0IE3HH C HACIEACTBCHHOM
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PEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE Oone3Hn. COMaTM4eCKUe M TEHEPATHBHBIC
myTanuu. CTBOJOBBIC KIETKH. [IpuHOMOBI 370pOBOro o0pas3a >KW3HHM, JUATHOCTUKH,
npoQWIAKTHKA M JICYCHHS TEHETHYECKUX Oone3Hel. MeIMKO-reHETHYECKOe
KOHCYJIbTHPOBaHKE. 3HAYCHUE MEAULMHCKON T€HETUKH B TPEAOTBPALLECHUN U JICUCHUU
TEHETHYECKUX 3a00EBAHNI YEIOBEKA.

Hemoncmpayuu:

I[lopmpemwr: I'. Menpens, T. Mopran, I ge @Dpus, C.C. UYerBepukos,
H.B. Tumogee-Pecosckuii, H. 1. BaBuiios.

Tabruywr u cxemvi: «MOHOTMOPUIAHOE CKPEIIMBAHME W €r0 LUTOTCHETHYECKAS
OCHOBA», «3aKOH PACIIECIJICHUS M €r0 LUTOrCHETUYECKAas OCHOBA», «3aKOH YHMCTOTHI
ramery», «JuruOpuaHoe ckpeumBaHue», «LIuTomornueckue OCHOBBI JUTHOPHAHOIO
CKpelmBanusy», «Meino3», «B3aumMoneicTBre aneibHBIX TEHOBY, «l €HEeTHYeCcKue
KapThl PACTCHMIA, >KMBOTHBIX M 4YeNoBekay, «['eHeTHka mona», «3aKOHOMEPHOCTH
HACJICAOBAHHUS, CLEIJIEHHOTO C MOJIOMY, «KapruOTHITbl YeTOBEKA U KUBOTHBIX», «BUIbI
U3MEHUYUBOCTHY», «MoaudukanmonHas W3MEHUMBOCTBY, «HacnemoBanue pesyc-
(axTopay, «['eHeTHKa rpynm KpoBu», «MyTallMOHHAS U3MEHYUBOCTHY.

Obopyoosanue:  MOAEIM-aIUIMKAMK  «MOHOTHOPHIHOE  CKPEIIMBAHUCY,
«HenmonHoe = momuHupoBanuey,  «JlurmbpumaHoe — ckpemmBanue», — «llepekpéct
XpPOMOCOMY», MHKPOCKON M MHKponpenapar «Jlpozodpuia» (Hopma, MyTtauuud (OpMbI
KPBUIBEB M OKPACKH Telna), repéapuii «I"opox moceBHOW.

Jlabopamopnuie u npakmuueckue pabomoi:

JlabGopatopHass pabora No 5. «M3yueHue pe3yabTaTOB MOHOTMOPUAHOIO U
AUTUOPUIHOTO CKPEIIUBAHUS Y APO30(UIIbl HA TOTOBBIX MUKPOIpEnaparaxy.

JlaGopatopHass paGora Ne 6. «M3yueHwe MOAu(UKAIMOHHOW W3MEHUYMBOCTH,
ITOCTPOCHUAE BAPHUALIMOHHOTO Psiia U BapUALMOHHON KPHUBOMY.

JlaGoparopnas pabora No 7. «AHamm3 myrauuii 'y Apo30(uiabl Ha TOTOBBIX
MUKponpenaparaxy.

[Tpaktuueckas padora Ne 2. «CocTaBieHUE U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OHOTEXHOJIOT HH

Cenexums KaK HayKa W Mpouece. 3apoXKACHUE CENEKIUU U JOMECTUKALUS. Y YEHUE
H .M. BaBunoBa 0 HEHTpaxX MPOUCXOKACHHUS W MHOro0Opasust KyJbTYPHBIX PACTEHHIA.
LleHTpBI MPOUCXOKACHUS TOMAITHUX >KUBOTHBIX. COPT, MOPOAA, IITAMM.

COBpEMEHHBIE METOABI CEJNEKIMU. MacCoBbli M HMHIWBHIAYAIBHBIH OTOOPBI
B CCJICKIMM PACTECHUA W >KUBOTHBIX. OINEHKA BKCTEPbEpa. bBIM3KOPOACTBEHHOE
CKpeluBanue — MHOpUAMHT. Yuctas mHus. CKpeIMBaHUE YUCTBIX JIMHUH. [ eTepo3nc,
un tuOpuaHas cuja. HepoacTBeHHoe ckpenmBaHue — ayrOpuavHr. OTaanéHHas
ruOpuan3anus U €€ ycrnexu. MCKyCCTBEHHBI MyTareHe3 M MOJYyYEHUE TOJUIUIONIOB.
JIOCTKEHUS CENIEKUMNA PACTEHWH, S)KUBOTHBIX U MUKPOOPTraHU3MOB.

broTexHomorus Kak oTpaciib MpOU3BOACTBA. ['€HHAs MHKEHEPU. DTalnbl CO3MaHUs
pekomOuHanTHOH JIHK W TpaHcreHHeix opraHu3moB. KiieTouHas WH)KEHEPHS.
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Knerounbie KynpTypbl. MHUKPOKIOHANBHOE pasMHOXEHWE pacTeHuid. KitoHupoBaHuE
BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3AWCTBEHHBIX  OPraHM3MOB.  DKOJIOTUYECKHE
1 3THuecKue mpodaemel. ' MO — reHeTH4eCKH MOAR(PHIIMPOBAHHBIE OPraHU3MBI.

Hemoncmpayuu:

[lopmpemer: H Y. Basuiios, U1.B. MuuypuH, I'./]. Kapneuenko, M.®. MBaHoB.

Tabauywr u cxemvr: Kapra «LIeHTPBI TPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX
pacrennity, «llopombl OOMAIIHMX >KUBOTHBIX», «COpTa KYJBTYPHBIX PAacCTECHUINY,
«OtnanénHas rubpuauzanusy, «Padotel akanemuka M.®. Ueanosay, «Ilomumnonaus»,
«O0BeKkTEl  OMOTEXHOJIOTUMY,  «KierouHble  KyapTypel W KJIOHUPOBAHHEY,
«KoHCTpYyHpOBaHKE U IEPEHOC IEHOB, XPOMOCOM.

Obopyoosanue: MYISKA TJIOAOB W KOPHEIJIOAOB AMKUX (POPM M KYJIBTYPHBIX
COPTOB pacTeHui, repbapuii «CenbCKOX03HCTBEHHBIC PACTEHUSD).

Jlabopamopuvie u npakmuueckue padomi:

Okckypeust « OCHOBHBIE METO/IBI U IOCTYDKEHUS CEJICKIIMU PACTCHUN M SKUBOTHBIX
(Ha CENMEKIMOHHYIO CTAHIUIO, TUIEMEHHYI0 (epMy, COPTOMCHBITATEIBHBINA YYacTOK,
B TETUTMYHOE XO03SMCTBO, TJAOOPATOPHIO arpOYHUBEPCUTETA WM HAYTHOTO TICHTPA)».

11 KUIIACC

Tema 1. IBosmronoHHast GHOJIOTHA

[TpennockIKM BO3HUKHOBEHHS 3BOIOLMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHS U
€€ MecTo B Onoiornu. BimsiHuE 3BOMFOLIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U IPYTHX
HayK.

CBuzerenbecTBa  3BOMIOIMH.  [laleoHTONOrHYECKHE:  MOCIEI0BATEIbHOCTD
NOSIBIIEHUS. BUAOB B MAJCOHTOJIOTMYECKOW JIETOMWCH, NEPEXOAHBIE  (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue (payH u Hpaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE. CXOACTBA W PA3IUUMsl SMOPHOHOB PAa3HBIX  BUOB
NO3BOHOYHBIX.  CpAaBHHUTEIBHO-AaHATOMHUYECKUAE.  TOMOJIOTMYHBIC,  AHAJOTHYHBIE,
PYAMMEHTAPHBIE OpPraHbl, AaraBU3Mbl. MOIEKYISIPHO-OMOXUMUYECKHE.  CXOJCTBO
MEXAHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OIMYECKHX MYTEd y Bcex
OpPraHu3MOB.

OpomouroHHas teopust Y. Jlapsuna. [Ipeanocbulku BOSHUKHOBEHHS TaPBUHU3MA.
JIBIOKyIIME CWJIBI 3BOMIOLMM  BUAOB MO JlapBUHY (M30BITOYHOE Pa3MHOMKEHHE
0P  OTFPAaHMYEHHOCTH  PECYpCOB,  HEOMNPEACNEHHAs  M3MEHUYMBOCTB,  Oopbda
3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

CuHarernueckas Teopust 3Bomtonun (CTD) v €€ OCHOBHBIE TIOJIOKECHUS.

Mukposponrouus. [Tonynsus kak equHuIa BIUIA U 3BOJTIOLMH.

JIBroxymme cuitbl ((hakTopbl) 3BOJIIOLMA BUAOB B IpupoAc. MyTalmoHHBIH MpoLece
¥ KOMOWHATUBHAS U3MEHYMBOCTB. [loNysIMOHHBIE BOHBI U Apeid reHoB. M3omsnns u
MUTPALUS.

EctecTtBeHHbI 0TOOp — HapaBsAoMmuUi (PakTop 3BOMOLUN. DOPMBI €CTECTBEHHOTO
ordopa.

13



DenepanbHas pabodas mporpamma | buomorus. 10—11 xnaccel (6a30BbIi yPOBEHB)

[TprucnocoONEHHOCT  OPraHM3MOB  Kak  pe3ysbTar 3BOMOLMA.  [IpuMmepsl
OPUCITIOCOOIEHUI Y OPraHu3MOB. ApoMOPQO3bl U UAHO-aJANTALHH.

Bua u BunooOpazoanue. Kpurepun Buna. OCHOBHBIE (JOPMBI BUA0OOPA30OBAHHMS:
reorpaguieckoe, 3KONOrnYeCKOe.

MakposBomtorsi. DoOpMBl  3BOMOUMHK.  (puieTHUECKas,  AUBEPreHTHAs,
KOHBEPreHTHAs, napasienbHas. HeoOpatnMocTh 3BOITHOLIH.

[IponCXOXKACHNE OT HECIEUMATM3UPOBAaHHBIX MPeaKoB. [Iporpeccupyromas
crienrann3anus. AJanTUBHAS PaIAaLus.

Hemoncmpayuu:

I[lopmpemuwi: K. JIunneit, A b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, ©. Mrosep, A.H. Ceepios.

Tabauyer u cxemwr: «Pa3BUTHE OPraHMYECKOro MHUpa Ha 3emiiey», «3apOoblld
NO3BOHOYHBIX JKMBOTHBIX», «APXECONTEPUKC», «DOpMBI OGOPHOBI 32 CYIIECTBOBAHUEY,
«EcTtectBeHHBIll 0TOOP», «MHOroo0pasue coproB pacTeHmit», «MHoroodpasue nopoj
JKUBOTHBIX», «llomynsimum», «MyTallMOHHAs W3MEHYUBOCTE», «ApPoMOopdho3b»,
«Annoamanrauuny, «O0mas aereHepaimsy, «JIBuxymue cuibl 3Bomonumny, «Kapra-
cxemMa wmapmpyra nyremecteus Y. JlappuHay, «bopb0a 3a CylIeCTBOBAHHUEY,
«IIprcrocoOaeHHOCTh OpPraHU3MOBY, «['eorpaduueckoe BU000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUE.

Obopyoosanue.; KOMIECKIMS HACCKOMBIX C Pa3MYHbIMM THIIAMH OKPAaCKH, HAOOP
TUIOZIOB M CEMSIH, KOJUIEKIHMs «lIpuMephl 3alMTHBIX MPUCHOCOOICHUH Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAIMPABJICHUAS 3BONIOLUMY, O00bEMHas wmoaenb «(CTpoeHue
TOJIOBHOIO MO3Ta MO3BOHOYHBIXY.

buoreorpaguyeckas kapra Mupa, KOueKuus «DopMbl COXPAaHHOCTH MCKOMAEMBIX
JKUBOTHBIX M PACTECHUI», MOJAENb ammumMkauus «lIepekpéCT XpOMOCOMY, BIAKHBIC
npenaparel  «Pa3Buthe  HacekoMoro», «Pazpurve JATyIIKWY», MUKpompenapar
«Ipo3zoduna» (HopMa, MyTauuu (POpMbI KPbUTLEB M OKPACKH TENA).

JlabopamopHuele u npaxmuueckue padomoi:

JlabGopatopHass padora Ne 1. «CpaBHeHHWE BHIOB TO MOP(HOJIOrHYECKOMY
KPUTEPHION.

JlabGopatopHass pabora Ne 2. «OnucaHue MNpucnoCcOOICHHOCTH OpraHu3Ma
U €€ OTHOCUTENILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emJie

JIOHAy4YHbIE TPEACTABICHUA O 3apOKIECHUM SKU3HUA. HayuHbele TuImoressl
BO3HUKHOBEHUS XM3HU Ha 3eMJyie. aOMOTreHE3 W MaHCHEPMHUsl. XUMUAYECKAsT IBOJTIOLHUS.
AOHWOreHHBIH CHHTE3 OPraHMYECKHAX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTATIBHOE
NOJATBEPKACHHE XMMHYECKOM sBomound. HauwaneHele 3Tanbl  OMOJIOTMYECKON
spommoumu. ['mmoresa PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE TMPOTOKIETKU. [lepBele KIIETKH W MX 3BOMOIMsA. DOpPMUPOBAHUE
OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.
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Pazgutne >xu3Hm Ha 3emie mo spam W nepuomaMm. Karapxei. Apxeickas
1 IpoTepo30iickas 3psl. [laneo3oiickas 3pa v €€ NeproIbl; KEMOPUIUCKUIA, OPJIOBUKCKHA,
CUJIyPAWCKUI, IEBOHCKHI, KAMEHHOYT'OJIbHBIM, IEPMCKUIA.

Mes3o3o0lickas 3pa U €€ NepUobl: TPUACOBBINA, FOPCKUH, MEJIOBOM.

Kaiino3oiickas 3pa 1 €€ nepuoabl: MaJICOreHOBbIA, HEOTCHOBBIN, AHTPOIOICHOBBIN.

XapakTepucTUKa KiIMMara W TeOJIOTMYECKUX npoueccoB. (OCHOBHBIE JTarbl
3BOJIIOLIMN PACTUTEIBLHOTO W KUBOTHOIO MHPa. ApoMOp(03bl Y PACTCHUIN W KUBOTHBIX.
[TosiBneHWE, pacUBET U BBIMUPAHUE TPYIII SKABBIX OPraHU3MOB.

Cucrema OpraHMyYecKOro Mupa Kak OTpPakeHHE HBOMIONUAA. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOLMS  YEJOBEKA. AHTPONOJIOTMsS Kak Hayka. Pa3BuTHE MpEeACTaBICHUIA
O MPOUCXOKIECHUH YENOBEKA. METObI M3yUeHUsl aHTPoIorenesa. CxoAcTBa U pa3imuus
YEJIOBEKA M KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.

JIswxymme cuibl ((pakTopel) aHTpomnoreHe3a. HaciencTBeHHas U3MEHUMBOCTh M
€CTECTBEHHBIH 0TOOp. OOUIECTBEHHBINM 00pa3 >KM3HU, WU3rOTOBJICHUE OPYAMMA TpyAa,
MBIIIJIEHUE, PEYD.

OCHOBHBIE CTaQAMM W BETBH JBOJIIOLMM YEJIOBEKA. aBCTPATONUTEKH, UYenmoBek
yMenbli, YenoBek npaMOoXoadirii, YemoBek HeaHAePTAIbCKUl, UenoBeEK pa3yMHBIN.
Haxoaku MCKOMaeMbIX OCTATKOB, BPEMs CYLIECTBOBAHHWS, 00JACTh PaclpOCTPAHEHHS,
00BEM FOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIHUSL.

Yenoseueckue pacel. OCHOBHBIE OONBIIAE pPachl: €BPONECOMIHAs (E€Bpa3uiicKas),
HETPO-aBCTPAIONIHAS (SKBATOpPHANIbHASL), MOHTOJIOMIHAS (A3MaTCKO-aMEPUKAHCKas ).
Ueprel OPUCIOCOOIEHHOCTH MPEACTABUTENECH YEOBEYECKMX PAC K  YCJIOBUSAM
CylecTBoBaHus. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

I[lopmpemur: ©. Pemn, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuyvr u  cxemwi: «Bo3HukHoBeHMEe CoONIHEUHOM cHCTeMbDy, «PasBurue
OpraHMydeckoro  mMmpa»,  «PacrurenpHas  kietka»y,  «KMBOTHas  KJIETKay,
«IIpokapnortnueckas kineTka»y, «COBpPEeMEHHAs CUCTEMA OPraHuyYeCcKOro MHUPAy,
«CpaBHECHUE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTA MAJIEOHTOJIOIMYECKMX HAXOJAOK NPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpesHelme sropw», «JlpeBHue srogu», «llepBele  COBpEMEHHBIE  JIFOIWY,
«YenmoBeyeCKHe paceDy.

Obopyoosanue: Myisbku «IIponcxokneHue denoBekay (OFCThl aBCTPATIONHUTEKA,
NUTEKAHTPOMA, HEAHAEPTAIbIA, KPOMAHBOHIA), CICNKH WIH W300paKCHUs KaMEHHBIX
Opyavii  mEpBOOBITHOrO  4YenoBeka  (KaMHM-4yonmepbl,  pyOmma,  ckpebna),
IEOXPOHOJIOTHYECKass Ta0nWIa, Koiekuus «DOpMBl  COXPAHHOCTH HMCKOMAEMBIX
JKABOTHBIX W PACTCHUIY.

Jlabopamopnesie u npaknuueckue padomei:
[Tpaktrueckas pabora Ne 1. «M3ydueHHME WMCKOMNAEMBIX OCTAaTKOB PpacTeHUi
1 YKUBOTHBIX B KOJUTCKITHASIX).
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DKCKypcHs « DBOIOIUS OPraHuyeCcKoro Myupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbIT
WJIN KPacBEMUECKUN My3€eit).

Tema 3. Opranu3msl 1 OKPY:KAKOIIAS Cpeaa

OKOJNOrus KaK Hayka. 3aJa4d M pa3fcibl SKOIOTMH. METOABI 3KOJOTMYECKHX
UCCIIEOBAHMN. DKOJIIOTMYECKOE MAPOBO33PEHHAE COBPEMEHHOTO YEIIOBEKA.

Cpenbl o0OuTaHWsl OpPraHW3MOB. BOJHAs, HA3€MHO-BO3AYIIHASA, TOYBEHHAS,
BHYTPHUOPraHU3MEHHASL.

Okonorudeckue  ¢axktopel.  Kimaccuukaumss — 3Komorndeckux  (PaKTOpPOB:
abuoTnueckre, OMOTUYECKUE W aHTPOIOIEHHBIC. J[€HCTBUE SKOJOTMYECKUX (PaKTOPOB
HA OPraHUu3MBbl.

AOuornueckue (aKkTOphl: CBET, TEMIEPATypa, BIAKHOCTb. DOTOMEPUOIU3M.
[TpucnocoOnenns OpraHu3MoB K JACHCTBHIO aOMOTHYECKUX (PakTopoB. buonornueckue
PUTMBIL.

buornueckue ¢akropel. Buapl OHOTMYECKMX B3aMMOJICHCTBUNA. KOHKYPEHLHS,
XHMIIHUYECTBO, CHUMOMO3 W ero Qopmel. [lapasutus3m, Koonepauusi, MYTyallu3M,
KOMMEHCAIM3M  (KBApPTUPAHCTBO, HAXJEOHWUYECTBO). AMEHCAIM3M, HEHTPAIU3M.
3HaueHUe OMOTMYECKMX B3aMMOACHCTBHNA Ui  CYUICCTBOBAHMS  OPraHU3MOB
B IPUPOJHBIX COOOIIECTBAX.

OKOJOrMYECKHAE XapaKTEPUCTUKU MONYJSK. OCHOBHBIC MMOKA3aTENN MOMYJISILAH:
YUCIEHHOCTD, TUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpalus. JMHaMUKa
YUCIEHHOCTH MOMYJISILUU U €€ PEryIIALusL.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonsar, K.®. Pynbe, O. ['ekkens.

Tabmuywr u cxemer: xapra «llpupognsie 30HBI 3eman», «Cpeapl OOUTaHWUS
opraHuaMoBy, «®oronepuoan3m»,  «llomynsaumm», «3aKOHOMEPHOCTHM  pocTa
YUCIEHHOCTH MONYJAUUU UHPY30puu-Ty Penbkny, «I IMmeBbie nenmy.

Jlabopamopnsie u npakmuueckue padomei:

JlabGopatopHass padora Ne 3. «Mopdosornueckue OCOOEHHOCTH PAaCTEHUMA
U3 Pa3HbIX MECT OOUTAHHUS.

JlaGoparopnas pabora Ne 4. «BnusiHME CBETa HA POCT M PA3BUTHUE UYEPEHKOB
KOJIEyCay.

[TpakTueckas padora Ne 2. «Iloacuér NiOTHOCTH MOMYJSLWA Pa3HBIX BHIOB
pacTeHuiny.

Tema 4. CooOuiecTBa 1 IKOJI0rH4eCKHe CHCTEMbI
CoobmiectBOo  opranu3MoB — OuoneHo3. CTpykTypel OHOLIEHO3a: BHJOBA,
IPOCTPAaHCTBEHHAs, Tpoguueckas (nuuieBas ). Buasl-noMuHaHThL. CBsi3u B OMOLEHO3E.
OKOJOrM4eCKHe CUCTEMBI (3KocucTeMBI). [ToHsITHE 00 SKOCHCTEME M OMOTEOLIEHO3E.
DYHKIMOHAJIbHBIE KOMIIOHEHTHI SKOCUCTEMBL. MPOAYLEHTHI, KOHCYMEHThI, PEAYLICHTHI.
KpyroBopor BelIecTB U MOTOK SHEPTHU B 3KOCHCTEME. Tpoduueckue (MUIICBbIC) YPOBHH
sKkocucTeMbl. [InmeBbie nenu u cetu. OCHOBHBIE MOKA3aTeNd 3KOCHCTEMBL: OHoMacca,
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OpOAYKIMS. OKOJOTHUYECKUE TUPAMUAbL MPOAYKLMHU, YHCICHHOCTH, OHOMAacCHI.
CBolicTBa 3KOCUCTEM: YCTOHUMBOCTD, CAaMOPEryIisiius, pa3Butie. CyKIeccus.

[IpupoaHBIE 3KOCHCTEMBI. ODKOCUCTEMBI 03€p M PEK. ODKOCHCTEMA XBOHHOIO
WK IIAPOKOTUCTBEHHOTO Jieca.

AHTPONOTCHHBIC 3KOCUCTEMBL. ATPO3KOCUCTEMBL. YpOOIKOCUCTEMBI.
Buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak (Qakrop ycroitumBoctu 3KocucteM. CoxpaHEHHE
OMOJIOrMYECKOTO pazHOOOpa3us Ha 3eMIIE.

VYuenue B.W. Bepraackoro o Ouocdepe. ['paHuiibl, COcTaB U CTPYKTypa OHOChEpHI.
Kupoe BemectBo u ero ¢QyHkuuu. OcoOeHHOCTH Ouochepbl Kak MoOATbHOM
AKOCUCTEMBI. JIMHAMUYECKOE PAaBHOBECUE U 0OPpaTHas CBsA3b B OHochepe.

KpyroBopoTsl BeIeCTB 1 OMOr€OXMMHUUECKUE IUKJIBI AJIEMEHTOB (YIJIepoa, a30Ta).
3oHanbHOCTH OuOchepbl. OCHOBHBIE OMOMBI CYIIH.

YenoreyectBo B Ouocepe 3eMiii. AHTPONOTCHHBIE W3MEHEHHST B Oumocdepe.
['oGanbHbIE YKOIOTHYECKUE MPOOJIEMBI.

CocylliecTBOBaHUE MPUPOBI U YeroBedecTBa. CoxpaHeHue OnopazHooOpasusi Kak
OCHOBa yctoitunBocTu Ouochepsl. OCHOBA PALMOHATBHOIO YIPABJICHUS! TPUPOTHBIMU
pecypcaMiu U X MCIob30BaHue. JloCTiKeHMsl OMOI0TUM U OXpaHa MPUPO/IbL.

Hemoncmpayuu:

Ilopmpemui: A.JIx. Tencnmn, B.H. Cykaués, B.W. BepHnaackui.

Tabruywr u cxemwr: «lluimeBble 1enw», «BHOLEHO3: COCTaB W CTPYKTYPay,
«Ilpuponnbie  cooOmecTBay, «llenu nuTaHus», «OKOJOTHYECKAs MUPaMUIA»,
«brocepa u yenoBek», «IKOCUCTEMA IMIMPOKOJUCTBEHHOIO JieCa», «IDKOCHUCTEMA
XBOMHOrO Jecay, «buoneno3 BogoéMa», «ArpoueHos», «lIpuMepHbie aHTPOIIOrEHHBIE
BO3JICHCTBUS HAa Npupoay», «BakHEWIIME WCTOUYHUKKA 3arps3HEHUs BO3AyXa M
IPYHTOBBIX BOA», «llouBa — BakHeimas cocraBistomas Ouocheprr», «DakTopsl
nerpaaanviu nousy, «IlapHukoBsiid 3pPekTy, « DakTOPhl PATUOAKTUBHOTO 3arpsi3HCHUS
ounocheppr», «O0mas crpykTypa ouocheps», «PacnpocTpaHeHUE KU3HU B Orochepey,
«O30HOBBIH 3kpaH Omochepn», «Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor
a30Ta B PUPOJEY.

OGopvaoBanue: Monenb-anmavkanus «TunuuHble  OMOLICHO3BD», TrepOapuid
«PacturenbHbie cooOmmiecTBay, KOJUICKIMU «bHOIEHO3», «Bpenurenu BaKHEHIIMX
CEJIbCKOXO3HCTBEHHBIX KYJIBTYp», repOapud M KOJUICKIUM PACTCHHA W SKMBOTHBIX,
NPUHAICKAIIME K PA3HBIM 3KOJIOTMYECKMM TpynnaMm OaHoro uaa, KpacHas kHura
Poccuiickoii @eaepanniu, n300paXkKeHUsl OXPAHIEMbIX BUOB PACTEHUIA U )KUBOTHBIX.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Cornacio ®I'OC COO ycraHaBIMBarOTCS TPEOOBAaHUS K PE3YJIBTaTaM OCBOCHUS
OOy4YarmMMHUCS  TPOrpaMM  CpPeaHEro  oOmiero  oOpa3oBaHMs.  JIMYHOCTHBIM,
METAMPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B crpykType JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS Tnpeamera «buonorusy»
BBIJICTICHBl  CJICAYIOIIME COCTABJSIONIME. OCO3HAHUE OOYYAIOIUMUCS POCCHICKOHN
FPAKAAHCKON HMACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
Y CaMOONPEACIICHUIO, HATMYAE MOTUBALMK K O0YYEHHIO OMOJIOTMH, LEICHANPABIEHHOE
PA3BUTUE BHYTPCHHUX YOEKICHWUHA JMYHOCTA HA OCHOBE KIIFOYEBBIX IEHHOCTEH H
UCTOPUYECKUX  TPAIWLMA  pa3BUTUS  OWOJIOTMYECKOrO  3HAHWS, T'OTOBHOCTH
U CIMOCOOHOCTh 00YYarOMXCsl PYKOBOACTBOBATLCS B CBOCH ACITENLHOCTA EHHOCTHO-
CMBICJIOBBIMM YCTAaHOBKAMH, MPUCYIIUMU CHCTEME OHOJIONMYECKOTO 0Opa3oBaHus,
HAJIMYKAE DKOJIOTUYECKOTO MPABOCO3HAHMS, CHOCOOHOCTH CTaBUTh IEA U CTPOUTH
JKU3HECHHBIE TJIAHBL.

JIMYHOCTHBIE pE3yabTaThl  OCBOCHUS mnpeaMmera «buomorus»  a0CTUraroTCs
B €AUHCTBE Y4YeOHOH W  BOCHMTATCIIbHOHW  JACIATEIbBHOCTH B COOTBETCTBUU
C TPAOULMOHHBIMUA POCCUMCKUMHU COLMOKYJIBTYPHBIMHU, UCTOPUUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMHU [ICHHOCTSMM, NPUHATHIMM B OOIIECTBE MpaBUJAMU M HOPMaMH
NOBEJICHUS M CIOCOOCTBYIOT TMpOLIECCaM  CAMOIO3HAHMS, CAMOBOCHUTAHHS W
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEW MO3ULMHU JIMYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBONOPSAKY, YEIOBEKY TPyAa U CTAPLIEMY IOKOJICHUIO, B3aWMMHOIO
YBOKCHUS, OCPEKHOr0 OTHOWIEHUS K KYJIbTYPHOMY HACICAUID W TPAJAMIMUAM
MHOTOHALMOHANBHOrO Hapoaa Poccuiickoir depecpauuu, NPUPOAE U OKPY>KAFOLLECH
cpene.

JIn4HOCTHBIE PE3YyJIbTAaThl OCBOCHMS Y4eOHOro mnpeamera «buonorusy mOKHBI
OTpakaTb  TFOTOBHOCTb M CHOCOOHOCTH  OOYYAKOIIMXCA  PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHOM BHYTPEHHECH TO3WMIMENH JIMYHOCTH, CHCTEMOH I[IEHHOCTHBIX
OpUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOSKICHUM, COOTBETCTBYIOIIMX TPAIUIAOH HBIM
LIEHHOCTSIM POCCHICKOro OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMNbiTa W ONbITA
JEATEIBHOCTH B TPOLIECCE PEATM3ALMA OCHOBHBIX HAIPABICHUI BOCIIUTATEIIbHON
JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xkaaHCKOro BOCIHTAHHS

Cc()OPMUPOBAHHOCTh TPAXKAAHCKOH TO3MLIMHM OOy4YaArOUIETOCS Kak AaKTUBHOIO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOr0O OOIIECTBA,

OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX MPaB M OOS3aHHOCTEH, YBOKEHHE 3aKOHA
Y TIPABOTIOPAIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUECKOW AEATEIBHOCTH TPU CO3JAHMM YUEOHBIX
MPOCKTOB, PEIICHUU YUCOHBIX M MO3HABATE/ILHBIX 3a/1a4, BHITOJHEHUN OMOJOTHUECKUX
SKCIIEPUMEHTOB,;

CIOCOOHOCTh OMPEAEATh COOCTBEHHYIO TO3MIMI0 MO OTHOUIEHUIO K SIBJICHUSIM
COBPEMECHHOM KM3HU U OOBICHATH €€,

YMEHHUE VYYMTHIBATH B CBOMX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJCH C pasHbIMM YOCKICHUSAMH, KYJbTYPHBIMU IICHHOCTSMHU U
COIMAJILHBIM ITOJIOJKCHUEM

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJIHEHUS YUCOHBIX,
MO3HABATEILHBIX M UCCIICIOBATEILCKUX 3a/1a4, YBOKUTEIBHOIO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB TMPU 0OCYXKJICHUH CITOPHBIX BOMTPOCOB OMOJIOTHYECKOTO COACPIKAHNUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM EATENBHOCTH;,

2) maTPpHOTHYECKOr0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOW WIECHTUYHOCTH, NaTPUOTU3MA,
VBOKEHUST K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH mepen POoauHON, ropaoctu
3a CBOW Kpail, cBOO PoauHy, CBOH s3bIK M KYJIbTYpPYy, IPOLLIOE W HACTOALIEE
MHOTOHAIMOHAIBHOr0 Hapoaa Poccnn;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEAWI0 W MaMATHUKaM MPUPOMIBL,
NOCTH)KEHUAM POCCHUM B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OHMOJIOTMH, TOHUMAHUsSI 3HAUYECHUsI OWOJIOTMU B MO3HAHWUM 3aKOHOB MPUPOABI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO O0IIECTBA,

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cya60y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOa,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEACHMS,

CHOCOOHOCTh OILICHUBATh CHUTYallMI0 W MPUHAMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTUPYICH HA MOPATTbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH,

OCO3HAHME JIMYHOrO BKJIaJa B MOCTPOCHUE YCTOWYHUBOrO OyAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTEIAM, CO3JaHUIO CEMBUA HA OCHOBE
OCO3HAHHOT'O TMPHUHATHA L[EHHOCTEW CEMENHOW JKU3HUA B COOTBETCTBHUU C TPAAULIUAMHA
HaponoB Poccuy,

4) 3CTeTUYECKOro BOCIMTAHHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIKOYAs JCTETHKY ObITa, HAy4YHOrO0 U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHNUMH;

MOHUMAHUE SMOIMOHAJILHOTO BO3JACUCTBUS KUBOU MPUPOJIBI U €€ [ICHHOCTH,

TOTOBHOCTh K CAMOBBIPRKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISIThH
Ka4yeCTBa TBOPUYECKOU JTUYHOCTH,
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S) pusuueckoro BocnuTaHUs, (POPMHPOBAHUS  KYJABTYPbl 3A0POBbS H
3MOLMOHATBHOr0 0JIAr ONOJIyHst:

MOHUMAHUE W peanu3ainus 37A0pOBOro W 0€30MmacHOro oOpasza >KU3HHU (310pOBOE
NUTAHKWE, COOJIFOJICHUE TUTHCHUYECKUX TPAaBHJ M HOPM, COQTAHCMPOBAHHBIN PEKUM
3aHATHANA U OTABIXA, peryJisipHas (U3nYecKas aKTUBHOCTB ), OEPEIKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOLICHHS K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY
3JI0POBBIO;

NOHMMAHWE LICHHOCTH NPaBWJI WHAWBUIYATbHOTO M KOJJIEKTUBHOTO O€30MacHOro
NOBEJICHUS B CUTYALUSIX, YTPOKAIOLINX 30POBBIO M KU3HHU JIFOACH;

OCO3HAHUE TMOCJICACTBUHA W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
AJTKOT 015, HAPKOTHKOB, KYPEHHUS ),

6) TPyAOBOr0 BOCIIMTAHHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH MACTEPCTBA, TPYAOIIOOHE,

FOTOBHOCTh K AaKTHBHOM JEATEIBHOCTH TEXHOIOTMYECKOW W COLMAIBHOM
HANPaBJIECHHOCTH, CHOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH K CAMOCTOSTEIBHO
BBITIOJIHATD TAKYIO JEATEIBHOCTD,

WUHTEPEC K Pa3u4HbIM cdepaMm NpoPeCCHOHAIBHON EATETbHOCTH, YMEHHUE
COBEpUIATh OCO3HAHHBIN BBHIOOP Oyaylield mpodeccuu U peaim30BbIBaTh COOCTBEHHBIC
YKU3HECHHBIE TIJIaHBbL,

TOTOBHOCTB M CIIOCOOHOCTBH K 00pa30BaHUIO U caM000Pa30BaHUIO HA MPOTSHKEHUH
BCEH >KU3HMU,

7) SKOJIOrH4€eCKOro BOCIIUTAHNS

SKOJIOTHYECKH LENECO00PA3HOE OTHOLICHHWE K MPUPOAC KaK WCTOYHMKY >KU3HU
Ha 3eMJIE, OCHOBE €€ CYIICCTBOBAHUS,

NOBBIIICHAEC  YPOBHS  DKOJIOTMYECKOW  KYJNBTYpBl: MPUOOPETEHUE  OMbITA
IJIAHUPOBAHUSL TTOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX IMOCIIEACTBUM U1 OKPY KaroLIei
Cpensl;

OCO3HaHUE TJOOAIBHOIO XapaKTepa OJKOJIOTMYECKUX MpOOIEM W MyTed HX
PELLICHUS,

CHOCOOHOCTh MCMOJIb30BaTh MPUOOPETAEMBIE MPU W3YYCHUH OMOJIOTMW 3HAHUS W
YMEHUS MPU PELICHUH MPOOJIEM, CBA3aHHBIX C PAllMOHAIBHBIM MMPUPOAONOIBE30BAHUEM
(coOmoneHne MpaBuil TMOBEACHUS B NPHPOJAC, HANPABICHHBIX HA COXPaHEHUE
PABHOBECHUS B KOCHCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, Oocdepsl);

AKTUBHOE HENPUATHE ACHUCTBUH, MPUHOCAIINX BpPEN OKPYKAMOIIEN IPUPOIHON
cpeae, YMEHME NPOTHO3MPOBATH HEONArONMPUATHBIE SKOJIOTMYECKUE TMOCICACTBUS
MPEAITPUHUMACMBIX TEUCTBUI U NIPEIOTBPAILATH UX;

HaJIMYUE PA3BUTOrO BKOJOTMYECKOrO MBIIUIEHHUS, 3KOJIOIMMYECKON KYJIBTYPHI,
OIBbITA JEATEIIBHOCTH JKOJIOTHYECKOW HANpPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS
VMU B II03HABATEJIbHONH, KOMMYHUKATUBHOM W COLHAIBHON IPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUYECKON AEATEIBHOCTH HKOJOTMYECKON HAIPABICHHOCTH,
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8) HeHHOCTH HAYYHOIrO MO3HAHUSL:

c()OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW W OOIIECTBEHHONW NPAKTHKW, OCHOBAHHOIO HA JUAJIOTE KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MUPE;

COBCPIICHCTBOBAHUE S3BIKOBOM W YWTATENbCKOH KYJIBTYPHl Kak CpPEACTBA
B3aMMOJICHCTBUS MEXKAY JIFOIBMH W MTO3HAHUS MHPA,;

NOHUMAHKE crienn(PUKN OHOJIOTAN KaK HAYKH, OCO3HAHUS €€ pOJH B (JOPMUPOBAHHUH
PAlMOHAILHOTO HAYYHOIO  MBILUICHHS, CO3AAHMM LIEJIOCTHOTO  MPEACTABICHUS
00 OKpY’)KarIlEM MUPE KaK O €IUHCTBE MPUPOJBI, YEIOBEKA U OOINECTBA, B MO3HAHWUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M PEUICHMH NPOOJIEM COXPAHEHHsS MPUPOJHOTO
PaBHOBECHS,

yOEXKNEHHOCTH B 3HAYMMOCTHM OWOJOTMM ISl COBPEMEHHON LMBUIIM3ALMU:
o0ecreueHuss HOBOI'O YPOBHS PAa3BUTHS MEIWLUHBL, CO3MAAHHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTMH, CIOCOOHBIX PELIaTh PECYPCHBIE MPOOIEMBI Pa3BUTHSL YEIOBEYECTRA,
NOKWCKA NyTEH BBIXOAA W3 TNOOAIBHBIX SKOJOTMYECKMX MPOOJIeM W 00ecreueHus
NepPEexXoJa K yCTOMYMBOMY Pa3BHTHIO, PALMOHAJIBHOMY MCMOIB30BAHUIO MPUPOIHBIX
pecypcoB M (POPMUPOBAHUIO HOBBIX CTAHJAPTOB >KU3HH,

3aMHTEPECOBAHHOCTD B MOJIYYEHUM OMOJIOTUYECKUX 3HAHWIA B LENSIX MOBBIIICHUS
o0uIeil  KyJbTypbl, €CTECTBEHHO-HAYyYHOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTh
(YHKIMOHAIBHON TpPaMOTHOCTH  OOy4arommxcs, (OPMUPYEMOH MPHU HW3YUYECHUU
OMOJIOTHH,

NOHMMAHWE CYIIIHOCTH METO/IOB IMO3HAHUS, UCTIOJIb3YEMBIX B ECTECTBEHHBIX HAYKAX,
CIOCOOHOCTH MCMOJB30BATh MOTYYACMBIE 3HAHMS JUIS aHATM3a U OOBSICHEHHS SIBIICHUH
OKPY)KaKIIEro MUpPa W NOPOUCXOMAIMX B HEM W3MCHEHWH, YyMEHHE [ElaTh
O00OCHOBAaHHBIC 3AKJIFOUECHUST HA OCHOBE HAYYHBIX (PAKTOB M HMMEKOIIMXCS JAHHBIX
C LIETBIO MOJYYEHUS! JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTh CAaMOCTOSTENbHO MCIOJIb30BATH OMOIOTMYECKUE 3HAHUS JJIS1 PEILICHUST
npoOJIEM B PEaIbHBIX JKU3HEHHBIX CUTYaLUsIX,

OCO3HAHUE LEHHOCTM HAYYHOH JEATENBHOCTH, TOTOBHOCTH OCYLIECTBIISATH
NPOEKTHYIO M UCCIEI0BATENIbCKYIO AEITEIIbHOCTh HHINBUIYAIBHO U B TPYIIIIE,

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BAHKMIO U CaMO0OPa30BaHUIO,
K aKTUBHOMY MOJYYEHUIO HOBBIX 3HAHWH 1O OMOJIOTMH B COOTBETCTBUM C 5KM3HEHHBIMHU
NOTPEOHOCTSIMH.

METAIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIE  PE3yabTarbl OCBOCHUS yueOHOro mnpeamera «buonorusy»
BKJTFOYAIOT.  3HAYMMbIE JUii  (POPMHUPOBaHUST  MUPOBO33PEHUS  OOYYAIOLIMXCS
MEXIACUUIUIMHAPHBIE  (MEKIPEAMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAOLINE
LEJIOCTHOCTh HAYYHOH KAPTUHBI MUPA U CIIEUA(PHUKY METOAOB MO3HAHUS, HCTIOJIb3YEMBIX
B €CTECTBEHHBIX HAyKax (BELIECTBO, DHEPIHsl, SIBICHUE, MPOLECC, CUCTEMA, HAYYHBIN
(akT, NpPUHOWN, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOPHUs, HCCICIOBAHHE,
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HAOMIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHX), YHUBEPCAIbHBIE YUEOHbIE NCHCTBUS

(MMO3HABATEIBHEIE, KOMMYHUKATHUBHBIE, PETYJIATUBHBIE ), obecrneunBaromme
(¢opmupoBaHre (PYHKIUOHATIBHOW TI'PAMOTHOCTH W COLMAIBHOW KOMIIETCHLUH
00 y4arommxcs, COCOOHOCTH o0yyarommxcs UCIOJIB30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MWPOBO33PECHUYECKAE 3HAHUST W YHUBEPCAIBHBIE YUCOHBIC
JIEACTBHSA B ITIO3HABATEIILHON U COLIMAIIBHON NTPAKTHKE.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHbIC YUe¢OHbIC AeCTBUA
ba3oBrbie Joruveckue AecTBus:

CaMOCTOATENBHO (POPMYJIUPOBATE U AKTYAIM3UPOBATh MPOOJIEMY, PAacCMaTPHUBATh
¢€ BCCCTOPOHHE;

MCIOB30BaTh NP OCBOCHHWH 3HAHWH MPUEMBI JJOTMUYECKOTO MBILUICHUS (AHAIN34,
CHHTE3a, CPABHEHU S, KJTAaCCU(PUKaMK, 0000IIEHNS ), PACKPBIBATH CMBICI OMOJIOTHYECKUX
NOHATUN (BBIACTATh WX XAPAKTEPHBIE MPU3HAKW, YCTAHABIMBATH CBS3U C JPYTHMH
NOHSATHSIMH ),

OTNIPENECTATH LIETHN ACATEIBHOCTH, 3a4aBasl MAPAMETPbI U KPUTEPUH UX TOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C TOCTABJIEHHBIMH LIETSIMMU;

MCIOB30BATh OMOIOTUYECKUE MMOHATHS 1Sl O0bICHEHUS (PAKTOB U SIBIICHUH >KUBOH
OPUAPOJIBL,

CTPOUTH JIOTUYECKUE PACCYKIEHUSI (MHAYKTUBHBIE, NCTYKTHBHBIC, [0 AHAJIOTHN),
BBISIBJIAITH  3aKOHOMEPHOCTM W MPOTUBOPEYMS. B PACCMATPUBAEMBIX  SIBJICHUSX,
(OpMYIMPOBATH BBIBOJBI U 3AKITIOUECHHUS;

NPUMEHSTh CXEMHO-MOJIEIBHBIE CPEICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX
CBSI3¢H M OTHOLICHW B M3y4aeMbIX OMOTOrMYECKMX OOBEKTAX, a4 TAKXKE MPOTHBOPEUMIA
Pa3HOr0 POAA, BBISIBICHHBIX B PA3JIMUYHBIX WH(POPMALMOHHBIX NCTOYHUKAX,;

pa3pabaTeiBaTh TUIAH PEIIEHUS MNPOOJIEMBI C YYETOM aHAIM3a HMMEKOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIBHOCTH, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUI ACATENBHOCTH;

KOOPAMHHUPOBATh W BBIMOJHATE PadOTy B YCIOBUSX PEAIbHOrO, BUPTYAIBHOIO W
KOMOMHHPOBAHHOTO B3aUM OJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBILLICHAE TPA PELICHUY KU3HEHHBIX TTPOOIIEM.

ba3oBrie ucciienoBarebCKue AeiicTBHA:

BJQJICTh HAaBbIKAMU YYEOHO-MCCIICNOBATEICKOR W MPOCKTHOU JEATENBHOCTH,
HABBIKAMH Pa3pelieHus NpoOJieM, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY
MMOUCKY METOAOB PEILICHUS MPAKTUYECKUX 3a1ay, HPUMEHEHUIO PA3IMYHBIX METOI0B
MMO3HAHNA,

MCTIOJIB30BATh PA3JIUYHBIE BUABI AEATEIBHOCTH 1O TTOJIYYEHUIO HOBOT'O 3HAHUS, €I'0
UHTEPNPETAIMU, MPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIUsIX, B TOM YHUCIIEC
P CO3/ITaHUU YUYECOHBIX U COLMAIBHBIX MPOCKTOB;

(opMUpOBaTh HAYYHBIM TUN MBINUICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJTFOYEBBIMU TTOHATUAMU U METOJIAMHU,
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CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a1a4K B 00pa30BaTEIbHON NEATEIBHOCTH
Y )KU3HEHHBIX CUTYalUsIX,

BBISIBJISITh IPUYNMHHO-CJICACTBEHHBIE CBSI3U W aKTYyAIM3UPOBAaTh 3a/1a4y, BbIJBHIaTh
TUIOTE3Y €€ PELICHUS, HAXOUTh aPrYMEHTHI 7Sl JOKA3aTeNIbCTBA CBOMX YTBEP)KICHU,
3a/1aBaTh MAPAMETPbl U KPUTEPUX PELLECHUS,

AHAJIM3APOBATH TMOJIYYCHHBIE B XOJE PCUICHHS 3a7a4d Pe3yJIbTaThl, KPUTUUECKH
OLICHUBATh UX JOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYALASIM, OLICHUBATh TPUOOPETEHHBIH OIBIT,

OCYILECTBIIATH LETEHANPABICHHBIN MMOMCK EPEHOCA CPEJICTB U CITOCOOOB ACHCTBHUS
B MPO(PeCCHOHATIBHYIO CPENY;

YMETh TIEPEHOCHTHh 3HAHUS B TIO3HABATEIBHYK) M MPAKTHYECKYHO 00JIacTH
YKU3HEACATEIbHOCTH,

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEN;

BBIJIBUTATh HOBBIC HJIEU, MPEAJIAraTh OPUTHHATIBHBIC TOAXOAbI U PEIICHUS, CTABUTh
npoOJEMBI M 3aJa41, JOMYCKAKOLINE ATbTCPHATUBHBIC PEIUICHUSI.

Padora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HMHQPOpPMAUMU (TEKCTE Y4EOHOro
nocoOus, HAYYHO-TIOMYJIIPHOM IUTepaType, OMOTOrMUYECKUX CIIOBAPSX H CIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHbIX, B WHTEpHETE), aHaIM3upoBaTh WHQOPMAIIUIO
PA3TMYHBIX BUIOB U OPM MPEACTABIECHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTD U
HENPOTHBOPEUYHUBOCT;

(opMyIMPOBATH 3aMPOCHl U MPUMEHATh PA3TUYHBIE METOBI IPA TIOUCKE U OTOOPE
Ounonornyeckoit nHpopManuu, HEOOXOAMMOM sl BBIMOJIHEHUST YUEOHbIX 3a/1a4;

npuoOpeTarb  ONBIT  KMCIOJNB30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTAHA, COBEPIICHCTBOBATh KYJIbTYPY AKTMBHOIO MCIOJIb30BAHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSTENBEHO BBIOMPATh ONTHMATIBHYIO (POPMY TPEACTaBICHUS OMOIOTMYECKOM
uH(popManu (CXeMbl, TpaQUKH, AMArPAMMBbI, TAOIHIIBI, PUCYHKH U JPYroOE);

WCIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPe/CTBA MpH padboTe ¢ OMONOrM4YeCKOM
uH(pOpMALMEN: MPUMEHATE XUMUYECKUE, (PU3MUECCKHE W MATEMATHYECKHUE 3HAKA W
CUMBOJIBI, (hOpMYIIbI, aOOpEBUATYPY, HOMEHKIIATYPY, KCOJL30BAaTh U MPe0OPa30BhIBAThH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HAIIITHOCTH;

BJIQJICTh HABBIKAMM PACIO3HABAHMS M 3alIUATHl MHPOpMaUuu, WH(OPMALMOHHOM
0€30MaCHOCTH JINYHOCTH.

KoMMyHHKATHBHbBIC YHHBEpPCAJbHbIC y4eOHbIE A¢iiCTBHS
Oomenue:

OCYILECTBIATH KOMMYHHUKAIIMM BO BCEX cdepax >KU3HM, aKTUBHO Yy4aCTBOBATH
B JIAQJIOTE WM JUCKYCCHMM MO CYIIECTBY OOCY)KIAaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOTPOCHI, BHICKA3bIBATH CY)KJIEHUS OTHOCUTEIHLHO BBITIOJTHEHUS TpEAiaracMoi 3a1auu,
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YUUTBHIBaTh MHTEPECHI U COMIACOBAHHOCTh MO3ULMI IPYTHX YYACTHUKOB TUAIOra WA
JUCKYCCUN);

pacro3HaBath  HeBepOaJlbHBIE CPEACTBA  OOUICHMS, TOHUMAarb 3HAYCHHE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(WIMKTHBIX CUTYalUUid, YMETh
CMSTYaTh KOH(IMKTHI U BECTH IEPETOBOPHI,

BIQJICTh PA3IMYHBIMK crioco0amMu OOLIEHWST W B3aMMOACHCTBHS, TOHWUMATh
HAMEPEHUS IPYTUX JIFOACH, MPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEIHUKY U
B KOPPEKTHOU PopMe POpMYIHPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

CoBMecTHAS 1eATEIBbHOCTb:

NOHMMATh W MCIIOJIb30BATh MPEUM YIIECTBA KOMAHIHOM U MHIMBHAYaJIbHONH PabOThHI
NP peUIICHUN OMOJIOTMYECKON TPOoOIeMbl, 00OCHOBBIBATH HEOOXOAUMOCTh MPUMEHEHU S
IPyNIoBbIX (POPM B3aMMOACHCTBUS MPH PELICHUN YUYEOHOH 3a1a4H;

BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JCHCTBUI ¢ yUETOM OOIIMX MHTEPECOB
Y BO3MOYKHOCTEHN KaXKAO0Tr0 WIEHA KOJUICKTHBA,

NPUHAMATH LIETTH COBMECTHOW EATENBHOCTH, OPraHU30BbIBaTh 1 KOOPAMHUPOBATH
JEHCTBUS TIO €€ TOCTHXKEHUIO: COCTABIIATH TUIAH ICHCTBUH, PACIPEEIATH POJIU C YY4ETOM
MHEHUI YY4aCTHUKOB, OOCY>KAATh PE3yJIbTAThl COBMECTHOM palOTHI;

OLICHWBATh KAueCTBO CBOETO BKJIANA M KDKAON0 y4aCTHUKA KOMAHIbl B OOLIMiA
pe3yabTar no pa3paboTaHHBIM KPUTEPHUSIM,

npeiiaraTb  HOBbIE MPOEKTHI, OLEHWUBAaTh WACH C TO3WLHAW  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUM OCTH,

OCYILECTBIISTh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMYHBIX CUTYALUsIX,
POSIBIISATE TBOPYECTBO U BOOOPaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YyHHBepPCAJbHbIE YUe¢OHbIC IeHCTBUA
Camoopranuzanus:

UCIOJIb30BaTh OWOJIOTUYECKUE 3HAHWS JJI BBISBICHUS TPOOJIEM W WX PEUICHUS
B KU3HCHHBIX M YYEOHBIX CUTYaIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICHCTBUIX M TIOCTYMKAX MO OTHOLIEHUIO K >KUBOM MPUPOJE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPY>KAIOIINX;

CaMOCTOSITEJILHO  OCYLIECTBIISATh  MO3HABATEIBHYIO  JICSITEILHOCTD,  BBISBIISITH
npoOJIEMBbl, CTaBUTh W (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHON
JEATENBHOCTH U YKU3HCHHBIX CUTYaI[UsX;

CaMOCTOSTENLHO COCTABJIATh IUIAH PEUICHHS MPOOJIEMBI ¢ YYETOM HMMEKOIIMXCS
PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOUYTEHUH

JIaBaTh OLICHKY HOBBIM CUTYAaIIMSIM;

paclIMpsATh paMKHA Y4€OHOTrO MPEAMETA Ha OCHOBE JIMUHBIX MPEATOUYTEHU;

JIeNaTh OCO3HAHHBIA BBHIOOP, APryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
32 PELICHHUE,
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OLICHUBAaTh MPUOOPETEHHBIH OIBIT,

crocoOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO MIMPOKOW SPYIUIMN B Pa3HbIX
00JIacTAX 3HAHWK, TOCTOSHHO TMOBBIMIATE CBOW OOPAa30BATEIBHBIA W KYJIbTYPHBIN
YPOBEHbD.

CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHTYyalllsiIM, BHOCUTH KOPPEKTHBHI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM,

BJIQJICTh HABBIKAMH IMO3HABATEIBHON PE(IEKCUM KAaK OCO3HAHMS COBEPLIAEMBIX
JEUCTBUNA W MBICIIUTEIBHBIX MIPOLIECCOB, UX PE3YILTATOB W OCHOBAHUN, MCIOIB30BAThH
npuEMBI peIIEKCHH ISl OUEHKH CUTYalliu, BEIOOpA BEPHOT O PEIIEHUS,

YMETH OLICHUBATh PUCKN W CBOEBPEMEHHO IIPUHUMATH PEIIEHUS 110 UX CHIDKEHHIO,

[IPUHUMATE MOTUBBI U aPIYMEHTHI IPYTUX IIPH aHAJIN3€E PE3YJIBTATOB NEITEIBLHOCTH.

IpunsTue ceds U APyrux:
NpUHUMATh ¢e0s1, MOHUMAs CBOM HEJTIOCTATKU U JOCTOMHCTRA,
MIPUHAMATh MOTHBBI U APTYMEHTHI IPYTUX ITPU aHAIN3E PE3YJIBTATOB ACATENBHOCTH,
MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OMIUOKH,
pa3BUBaTh COCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTrOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTarhl 0cBOeHUs mporpamMMbl COO no Guonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT cnenuduueckue is yuyeOHoro npeamera «buomorus» HaydHbie
3HAHUS, YMEHUS M  CHOCOOBl  JEHCTBMH MO  OCBOCHHUIO, HWHTEPHpPETALMU
U MpeoOpa3oBaHUIO0 3HAHWIA, BUAbI JEATEIBHOCTH MO TOIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHWM B Pa3IMUHBIX Y4YEOHBIX CUTYyallUsiX, a TaKKe B PEaIbHBIX
JKU3HCHHBIX CHUTYyallMsX, CBSI3aHHBIX C Owuonorueil. B mporpaMme mpeaMeETHBIE
PE3yJIbTaThl MPEACTABJICHBI 110 roaM 00YUEHUSI.

[TpenmeTHbIe pe3yabTaThl 0OCBOCHUS yueOHOro nmpeamera «buosorusy B 10 knacce
JOTKHBI OTPAXKAaTh:

c(OpPMUPOBAHHOCTH 3HAHWI O MECTE W POJIA OMOJIOTMH B CUCTEME HAYYHOT O 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUHOW KApTUHBI
MHUpPa M HAyYHOTO MHUPOBO33PEHUS, O BKJIAAE POCCUMCKMX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJNOTMH, (PYHKIHMOHAIBLHOM TPaMOTHOCTH  4EJOBEKa
ISl PELICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATh COACPIKaHUE OMOJOTMYECKMX TEPMUHOB U MOHSTUHN: >KU3Hb,
KJIETKA, OpPraHu3M, MeTabosm3M (0OOMEH BEIIECTB U MPEBPALEHUE IHEPIHH ), TOMEOCTA3
(camoperymsnus), YPOBHEBAas OPraHu3alds >KUBBIX CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKIKs), HACIECTBEHHOCTh, U3BMEHUYUBOCTh, POCT U Pa3BUTHE,

YMEHUE  M3jararb  OWOJIOTMYECKUE Teopur  (KJIETOYHAs, XPOMOCOMHaAS,
MYTalMOHHAs, NEHTPAIbHAS 0OTMa MOJIEKYJISApHON Omonoruwm), 3akoHsl (I'. Menaens,
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T. Moprana, H.Y. BaBuiosa) u yueHus (0 LEHTpaX MHOr0O0Opa3usi U MPOUCXOKICHUS
KyJbTypHbIX pacTenuid H.M. BaBuiioBa), onpenensTh TPaHUIBI WX MPUMEHUMOCTH
K ’KMBBIM CHUCTEMAaM;

YMEHHE BIAACTh METOAAMM HAYYHOIO TIO3HAHUST B OWOJIOTMW: HAOJIOJCHUE
U OMNUCAHUE JKUBBIX CUCTEM, MPOLECCOB M SBICHUI, OpraHu3alus W MPOBEIACHUE
OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIIBUKEHHUE THMIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXKIY HUCCICAYEMBIMU BEJIMYMHAMHU, OOBSCHEHUE TOJYYECHHBIX PE3YJIbTaTOB,
UCTMOJIb30BAHHBIX HAYYHbIX TMOHATHUN, TEOPUM W 3aKOHOB, YMEHHWE JENaTbh BBIBOJABI
HA OCHOBAHUHU MOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHbIC MPU3HAKM BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJETOUYHBIX OPraHu3MOB, OCOOCHHOCTH
npolieccoB; OOMEHAa BELIECTB W MPEBPAlICHUS JHEPTUU B KIETKE, (POTOCHHTE3A,
MIaCTUYECKOTO u JHEPreTUYECKOTOo oOMeHa, XEMOCHHTE3A, MUTO34,
Mei03a, OMIONOTBOPEHUS, PA3MHOXKEHUS, WHAWBUAYyAJIbHOIO PAa3BUTHUS OpraHusma
(OHTOr€HER);,

YMEHUE TMPUMEHSITH TMOJYYEHHbIE 3HAHUSA JUis OOBSCHEHUS OMOJOTMYECKUX
MPOLIECCOB U SBJICHUH, /Uil MPUHATUS MPAKTUYECKUX PELICHUN B TIOBCETHEBHOM KU3HU
C LEJTBIO 00ecneueHu st 0E30MACHOCTH CBOETO 3I0POBbS M 310POBbS OKPY>KAFOIINX JTFOACH,
COOJIIOZICHUST HOPM TPAaMOTHOTO TIOBEACHUS B OKPY)KAOLIEH NPUPOTHON Cpene,
NOHUMAHKE HEOOXOTUMOCTH MCIOIb30BAHUS JOCTHXKEHUI COBPEMEHHON OMonoruu u
OMOTEXHOJIOTUH ISl pallMOHAJILHOTO MTPUPOIOTOJIb30BAHMSI,

YMEHHUE PellIaTh AJIEMEHTAPHBIE TEHETUUECKUE 3a/laud Ha MOHO- U JUTMOPUIHOE
CKPELIMBAHUE, CIICIJICHHOE HACICIOBAHUE, COCTABJIATH CXEMbl MOHOTMOPUIHOTO
CKpELIMBaHUS AJIs MPEICKa3aHUs HACTEIOBAHUS TPU3HAKOB Y OPraHU3MOB,;

YMEHUE BBIMOJIHATEL JA00PAaTOPHBIE U MPAKTHUECKUE padoThl, COOMI0OIATh MTPaBUIIa
pyu paboTe ¢ y4eOHBIM U JJA0OPaTOPHBIM 000PYIOBAHUEM

YMEHUE  KPUTHUYECKM  OLEHUBAThL M  UHTEPNPETUPOBATH  MH(POPMALIUIO
OMOJIOTMYECKOT0 COJEPYKAHMS, BKITFOUAIOUIYIO MCEBIOHAYYHbIE 3HAHUS U3 PA3IMUYHBIX
WCTOYHUKOB (CPEACTBA MAacCOBOW HMH(OPMALMHM, HAYYHO-MONYJSPHBIE MaTepUalbl),
OTUYECKUE AaCHEKThl COBPEMEHHBIX HCCIIEOBaHUI B  OMOJOTMU, MEIULMHE,
OMOTEXHOJIOTUH,

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOLIECHUs, 00001mas
OMONIOTMYECKYIO MH(OPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO MCHOJb30BATh
NOHATUHHBIN anmapar GUOJIOTHH.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHMS  y4ueOHOro mnpeamera  «brosorusy
B 11 Ky1acce NOKHBI OTpakKaTh.

c()OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJIH OMOJIOTHH B CUCTEME HAYYHOIO 3HAHUS
€CTECTBCHHBIX HAYK, B (JOPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI
MUPA W HAy4YHOrO MHPOBO33PEHUS, O BKJIAJE POCCHHCKMX M 3apyOCKHBIX YYEHBIX-
OMOJIOrOB B pa3BUTHE OWONOrMH, (PYHKIMOHAIBHOM TPaMOTHOCTH  YEIOBEKA
JUISL PEIIEHUS )KU3HEHHBIX 33134,
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YMEHUE PACKPBIBATH COJIEPKAHUE OMOJOTMYECKMX TEPMUHOB M TIOHSTHIA: BHI,
NOMYJIAUUs, TeHO(DOHA, DHBOMOLUKSA, [BWKYIMIHME CUJbl  ((AKTOpPBHI) 3BOJIIOLNH,
MPUCIOCOOJIEHHOCTh  OPraHU3MOB, BHUJI000pA30BaHUEC, DKOJIOTUYECKHE (PAKTOPHI,
AKOCHUCTEMA, MPOAYLUEHTHI, KOHCYMEHThI, PEAYUEHTHI, LIEMU MUTAHUS, SKOJIOrnyecKas
nupamuaa, ouoreoreHo3, onocdepa;

YMEHUE M3jararb OMOJOTMUYECKUE Teopuu (IBOMoLMOHHAs Teopust Y. JlapBuHa,
CUHTETHYECKAs TEOPHUS SBOJIOLMHU), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJBILIEBOTO
cxonctea K.M. bopa, depenoBaHus TIJIaBHBIX HalpPaBJIEHWM W NyTEH 3BOIIOLHAXA
A.H. Cesepuosa, yuenust o 6mochepe B.M. BepHaackoro), onpenensats rpaHuibl UX
OPUMEHUMOCTH K >KUBBIM CHCTEMAM;

YMEHHE BIAACTh METOAAMM HAYYHOIO TIO3HAHUST B OWOJIOTMW: HAOJIOJCHUE
U OMNHUCAHUE >KUBBIX CUCTEM, MPOLIECCOB M SBJACHWUN, OpraHu3alus W TMPOBEACHUE
OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIIBUKEHHUE THMIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXKIY HUCCICAYEMBIMU BEJIMYMHAMHU, OOBSCHEHUE TOJYYECHHBIX PE3YJIbTaTOB,
UCTMOJIb30BAHHBIX HAYYHbIX TMOHATHUN, TEOPUM W 3aKOHOB, YMEHHWE JENaTbh BBIBOJABI
HA OCHOBAHWHU MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIACNSTH CYLUICCTBEHHBIE MPU3HAKK CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSALMHA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOrEOILEHO30B U
AKOCHUCTEM, OCOOCHHOCTH MPOLECCOB; HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOIO
oT00pa, BU1000pa30BaHus, TPUCIOCOOICHHOCTH OPraHUu3MOB, ACHCTBUS YKOJIOTHUECCKUX
(akTOpOB HAa OpPraHU3Mbl, TMEPEHOCA BEUIECTB M MOTOKA SHEPIUU B DKOCHCTEMAX,
AHTPOMNOTCHHBIX U3MEHEHHH B 3KOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOreOXMMUYECKHUX ITUKIIOB B Onochepe;

YMEHUE TMPUMEHSITH TMOJYYEHHbIE 3HAHUSA JUis OOBSCHEHUS OMOJOTMYECKUX
MPOLIECCOB U SBJICHUH, JJisi MPUHATUS MTPAKTUYECKUX PEIICHU B TIOBCEIHEBHON >KU3HU
C 1IeTbI0 o0ecrneueHus 0€30MaCHOCTH CBOETO 3I0POBbs M 3J0POBbSI OKPY>KAFOIUX JIFOJICH,
COOJIOZICHUST HOPM TPAaMOTHOTO TIOBEACHUS B OKPYXalolleld NpPUPOAHOH cpere,
NOHUMAaHKE HEOOXOAMMOCTH UCTOIb30BaHUS JOCTHKEHUIM COBPEMEHHOM OMOIOTUU s
PalMOHAILHOTO TPUPOIOTOJIb30BAHMSI,

YMEHHUE peularh HJIEMEHTApPHbIE OMOJIOTUYECKUE 3a/ayM, COCTaBJSTH CXEMbI
NEPEHOCA BEECTB U SHEPTUU B IKOCUCTEMAX (LIEMU TUTAHU A ),

YMEHUE BBIMOJIHATE Ja0OPAaTOPHBIE U MPAKTHUECKUE padoThl, COOM0IATh MPaBUIIa
pyu paboTe ¢ y4eOHBIM U JJA0OPaTOPHBIM 000PYIOBAHUEM

YMEHUE  KPUTHUYECKM  OLEHUBAThL M  UHTEPNPETUPOBATH  MH(POPMALIUIO
OMOJIOTMYECKOT0 COJEPYKAHMS, BKITFOUAIOUIYIO MCEBIOHAYYHbIE 3HAHUS U3 PA3IMUYHBIX
WCTOYHUKOB (CPEACTBa MAcCOBOW HMH(OPMALMK, HAYYHO-MONYJSPHBIE MaTepUabl),
paccMaTpuBaTh ri00aIbHBIE HIKOJOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOLIECHUs, 00001mas
OMOJIOTUUECKYIO MH(OPMAINIO U3 HECKOJbKUX MCTOYHMKOB, TPAMOTHO HCIMOJIb30BaTh
NOHATUHHBIN anmapar GUOJIOTHH.
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10 KJIACC
HanMenosanue
No KonuuecTBo OCHOBHBIE BUABI 1€ATETLHOCTH
Pa3aETIOB U TEM [TporpaMmHO€E comepKaHue
n/m 4acoB o0 yuarommxcst

y4eOHOro mpeaMera

Tema 1. buosiorusi Kak Hayka

1.1 | buosorus B cucreme 1 buonorus kak Hayka. CBsi3u OMOJI0TAA PackpeiBarh coaepxanue TEPMUHOB U
HayK C OOIICCTBEHHBIMU, TEXHUYECKUMHU U MOHATUI. HAYYHOE MUPOBO33PEHHUE,
JPYTUMHU €CTECTBEHHBIMUA HAYKAMU, Hay4yHas KapTHHA MUPA, HAYYHbIH METO],
dunocodueii, penurueii, STHKOM, TAMOTE3a, TCOPUs, MCTO/IBI
SCTETUKOM ¥ 1PaBoM. Poss Gromnornu ?{CCHGHOBaHHH' .
B (hPOpMUPOBAHNU COBPEMEHHOM HAy4HOI ApaKTCpU3OBATL OHOIOTHIO KaK Hayky,
€€ MECTO U POJIb CPEIU APYTHUX
KapTuHbl Mupa. Crucrema OMOIOTHYECKUX
. €CTECTBCHHBIX HAyK. [lepeunciars
HayK.
K pazaensl MO0 B COOTBETCTBHE
Hemoncmpayuu. C 0OBEKTAMH U3YUCHUSI.
Ilopmpemer: . Jlapsun, 1. Meunens, HasbiBath BaKHENIINE OTpacu
H. K. Konb1os, Jlx. Yorcon U @. KpuK. | guonornuecknx 3HAHMIA 1 3anaun,
Tabnuyer u cxemvi: «MeTOABI TO3HAHUS crosimme nepen Guonorneit XXI B.
JKABOM IIPUPOIBDY
1.2 | MeTobl mO3HAHUS 1 MeTo/1bl TO3HAHWUS KUBOH TTPUPOIBI PackpeiBath conepkaHUE TEPMUHOB U

JKABOM ITPHAPOBI

(HAOTIOIEHUE, HKCIIEPUMEHT, OMUCAHUE,
U3MEPEHHE, KITACCU(PUKALMS,
MOJICTTUPOBAHME, CTATUCTAUECKAS
00paboTKa NaHHBIX).

Hemoncmpayuu:

TMOHATHI: HAYYHBIA METOX, METOIBI
HACCIEIOBAHUSL.

XapakTepu3zoBarb OCHOBHBIE METOIbI
NO3HAHMSI YKUBOM MPUPOJbL: HAOTKOACHHE,
SKCIIEPUMEHT, OMMUCAHUE, U3MEPECHHUE,
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Tabnuyer u cxemvi: «MeTOABI MO3HAHUS
>KABOM NIPUPOIBDY.

JlabopamopHnbule u npakmuyeckue
pabomol:

[TpakTrueckas pabora No 1.
«HCTIONTb30BAHKE PA3TUYHBIX METOJIOB
MPU U3YYCHUH OMOJIOTHYECKUX
00BEKTOBY

KJaccu(puKanus, MOACIMPOBAHNE,
cTarucTuyeckas o0paboTKa TaHHBIX

Hroro gacos mmo teme

2

Tema 2. /KuBble CHCTEMbI H UX OPraHU3aALNNS

2.1

buonornueckue
CUCTEMBI, TPOLIECCHI
U UX U3YUYECHHUE

1

2Kupble cucrembl (OMOCUCTEMBI) KaK
OPEAMET U3YUCHHS OUOJIOTHH.
OTMumre KUBBIX CUCTEM

OT HEOPraHUYECKON IPUPOIEL.
CpoiicTBa OMOCHCTEM U UX
pa3zHoOOpa3ue.

YPOBHU Opranu3anuu OMOCUCTEM:
MOJIEKYJISIPHBINA, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
MOMYISMOHHO-BUIOBOM,
SKOCUCTEMHBIN (OMO-T€OLEHOTHYECKUH ),
OnoCchEPHBIA.

Haykwu, n3yqaroniyie OMocucTeMsl
HA PA3HBIX YPOBHAX OPraHU3aLHH.
Hemoncmpayuu:

Tabnuyer u cxemvr: « OCHOBHBIE
MIPU3HAKU JKU3HWY», «Y POBHU

PackpeiBaTh copepkaHue TEPMUHOB M
TIOHATHIA: cUCTEeMa, OMOJIOruYeCcKast
CUCTEMA, DJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOICTBA JKMBBLIX CHCTEM,
0OMEH BEIIECTB, Pa3MHOKEHHE, POCT,
Pa3BUTHE, HACICACTBEHHOCTD,
W3MEHUYUBOCTD, Pa3APaKUMOCTh,
SHEPro3aBUCUMOCTh, YPOBHH
OpraHu3auuu >KA3HU (OMOCUCTEM ).
XapaxkTepru30oBaTh MPUHITUIIBI
opraHu3aiuu OMOCUCTEM. OTKPBITOCT,
BBICOKasl yHOPSA0UYEHHOCTD,
CaMOPETYJIAINS, UEPAPXUUHOCTD.
[lepeuncnars yHUBEpCaIbHBIE CBOWCTBA
>KABOT'0: €IMHCTBO XUMHYCCKOTO
COCTaBa, Pa3ApakKUMOCTh, JABMKECHUE,
roMeocTas, pocT U Pa3BUTHE,
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OpraHu3alliy >KUBOU MPUPOAB. HACJIEICTBEHHOCTh, U3MEHUYNBOCT,
Monens monekynsl JJHK 3BOIIOLMS (TPUCTIOCOOTIEHHE

K U3MEHSIFOIUMCSI YCIIOBUSIM ).
[TpuBOAMTEL MPUMEPBI OMOCUCTEM
Pa3HOr0 YPOBHSI OpraHu3aluu 1
CpaBHMBATh MPOSIBJIICHUS CBOMCTB
JKMBOT'O HA Pa3HbIX YPOBHSX.
XapakTepu30oBaTh OCHOBHBIE MPOLIECCHI,
IPOTEKAKoIIEe B OMOCUCTEMAX:
OOMEH BENICCTB W MPEBPAIICHUAE
SHEPIruu, CaMOBOCIPOU3BEICHHUE,
CaMOPETYJIALIUS, PA3BUTHE.
CoOmronarh mpaBuiia OCpesKHOTO
OTHOUICHHUS K KUBOH MPUPOAC

Hroro yacos 1o teme 1
Tema 3. XumMHn4yecKuii COCTaB U CTPOCHHE KIIETKH
3.1 | XuMuuecknii cocTaB 1 XUMHAYECKHUI COCTAB KIIETKU. PackpeiBarh coaeprkaHue TEPMUHOB
KieTkd. Boga n XHAMHUYECKUE DIIEMEHTBI. Y TIOHSITUH: 3JIEMEHTHI-OMOTEHBI,
MUHEPAIBHBIE COJIU MAaKpPO3JIEM EHTBI, MUKPOSJIEMEHTBL. MAaKpPO3JIEMEHTBI, MUKPOJIEMEHTHI,
Bona v MUHEpaJbHbIE BELLECTBA. MUHEPAIBHBIE BEIECTBA, MOJIEKYJIA
OYHKIMHU BOJBI 1 MUHEPAIBHBIX BOJBI KaK JUIOJb, BOJAOPOAHBIE CBA3H,
BEUIECTB B KIIETKE. [loanepkanne ruapounbHBIE U TUAPOPOOHBIE
OCMOTHYECKOro OasaHca. BEILIECTBA.
Hemoncmpayuu: JlOKa3bIBaTh €AUHCTBO HJIEMEHTHOIO
Juacpammer: «Pacnpenenenue COCTaBa KakK OHO M3 CBOWCTB JKUBOTO.
XUMHUYECKUX JJIEMEHTOB B HEXXMBOUN Pacnipenenars XUMUYECKUE 3TIEMEHTHI
npupoae», «PacnpeneneHue XUMUYECKUX | IO TPYIIaM B 3aBUCUMOCTH
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DJIEMEHTOB B YKUBOW HPUPOAEY.
Tabnuyer u cxemwvr: «llepuoanueckas
Ta0JIMIIa XMMUYECCKHUX DJIEMEHTOBY,
«CTpOECHHE MOIEKYJTBI BOJIBD»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCI/ILCTBA
B OpPralmM3Mc; XapakKTCpu3oBaTh pPOJIb
OTAC/IBbHBIX 3JICMCHTOB.

BhISBIATE CBS3B MCKAY COCTABOM,
CTPOCHUCM MOJICKYJIbI XUMHYCCKOI'O
COCANMHCHHUA U €T'0 (I)YHKI_II/IHMI/I B KJICTKC

3.2 | benku. Cocras u benku. CocraB u cTpoeHue OEIKOB. PackpeiBarh cOAECpKaHUE TEPMUHOB U
CTpOCHHUE OEIKOB AMHWHOKHUCIIOTB — MOHOMEPBI OEITKOB. NOHSTHIA: OETTKK, TOJTMMEPBI, MOHOMEPBI,
HezameHumble B 3aMEHUMBIE AMUHOKHCIIOTHI, IENTHIHAS CBA3b,
AMUHOKHCIIOTbl. AMHHOKHCIIOTHBIN NOJMNENTH L, IEHATYPALKSL.
COCTaB. YPOBHH CTPYKTYPbI OCJIKOBOM XapakTepu3oBaTh OCJIKM KaK Kjace
MOJIEKYJIbI (TIEPBUYHAs, BTOPUYHAS, OpPraHNYECKUX COCTMHEHUM,
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCH(PHUIMPOBATH UX MO CTPOCHUIO
XUMUYECKUE CBOMCTBA OEITKOB. (rnoOynsipHble U (PUOPUILIAPHBIEC OCIIKH ),
buonornueckue QyHKIUN OCIKOB. NEPEUUCIIATD U XapaKTEPU30BATh
Jlemoncmpayuu: (GyHKIMU OEIKOB
Tabnuyer u cxemwvr: « CTpOCHHE
MOJIEKYJIbI OEIIKay.
Obopyoosarue: CBETOBOI MUKPOCKOIL,
MUKPOIIpEnaparsl
3.3 | ®epMEHTHI — DepMEHTHI — OMOIOTHYECKUE PackpeiBarh conep)xaHre TEPMUHOB U
OHOJIOTHUYECKUE KaTaJIn3aTophbL. NOHATHIA: (PEPMEHTHI, AKTUBHBIA LIEHTD,
KaTaau3aTropsl CrpoeHue pepMEHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas Ceuu(pUIHOCTb,

cyOcTpaTHas Cienu(pruYHOCTb.
KodepmenTtsl. ButamuHsbl.
Otmnuns GEpMEHTOB

OT HEOPraHUYECKUX KaTaan3aTopoB.

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

YKa3biBaTh OTANYUS (PEPMEHTOB

OT HEOPraHUUYECKUX KaTaiu3aTopoB.
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Hemoncmpayuu:

Tabnuyer u cxemwvr: « CTpOCHHE
(depmeHTaY.

Obopyooesatiue: 000py10BaHUE
JUTS IPOBEACHUS HAOIKOICHUA,
U3MEPEHU, DKCIIEPAMEHTOB.
Jlabopamopnpvie u npakmuueckue
pabomol:

JlaGoparopnas padora Ne 1. «M3yuenue
KATAIATUYECKOW aKTHBHOCTH
(EpPMEHTOB (HA TPUMEPE aMUJIA3bI
WIN KaTanassbl)y

OOBACHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUM JKUBBIX CUCTEM,
B IPOMBILIJIEHHOCTH, B MEIULUHE,

B TIOBCEIHECBHOM KU3HU YEJIOBEKA

34

Yraesoanl. JInnuasl

VYTneBoibl: MOHOCAXapuabl (TIIHOKO3a,
pubo3a u 1e30Kkcuprud03a), Tucaxapuibl
(caxapo3a, JJakT03a) U MOJIUCAXAPHIbI
(KpaxmaJl, TIMKOTEH, LEIITF0JI03a).
buonornueckue QyHKIUN YIIIEBOOB.
JIMmu bl TPUTTUIEPUIBL,
(dochommnuasl, CTEPOUIBI.
I'unpodunbrO-THAPOPOOHBIE CBOKCTRA.
Bbuonornueckue QyHKIIMM TUOUAOB.
CpaBHEHHE YIIEBOAOB, OCIKOB U
JIMITHAIOB KaK ICTOYHUKOB SHEPTUU.
Hemoncmpayuu:

Tabnuyer u cxemvl: «YTIEBOIB,
«JInnuaeny.

Obopyooeanue: 000PYAOBaHUE

PackpbiBaTh copepskaHue TEPMUHOB U
MOHSTHI: YIJIEBOIbI, MOHOCAXAPU/IBI,
AKcaxapu/ibl, MOAMCAXapUIbl, TIIOK03a,
pubo3a, Ae30Kkcupud03a, caxaposa,
JIAKTO3a, MaJIbT03a, UEJTF03a
(KJeTyaTka), Kpaxmall, IJIMKOTEH;
JIMTIU L, TPUTTULIEPUABI (GKUPBI, Macia),
(dbochommnu b, CTEPOUIBI.
XapakTepu3oBaTh YIJEBObI, AU IbI
KaK KJIACC OPraHuYECKUX COCANHEHMUIA.
KnaccupuuupoBarb YriaeBObl U JIUTHIbI
10 CTPOCHUIO, MEPEUNCTIATh PYHKIUU
YIJIEBOAOB U JIMITUAJIOB.

CxemMaTu4ecKu U300pakaTb CTPOCHUE
MOJIEKYJ1 YTJIE€BOAOB, JIMMTUAOB
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JUTSl TIPOBEICHUSI HAOJTIOICH U,
U3MEPEHN, DKCIIEPUMEHTOB

3.5 | HykneuHoBeie Hyxnennoseie kucnorel: JIHKu PHK. PackpeiBarh conep)xaHre TEPMUHOB U
KUCIIOTBL. AT® Hyxkyieotuibl — MOHOMEPHI NOHSATHIA: 1E30KCUPUOOHYKIICUHOBAs
HYKJIEMHOBBIX KUCIIOT. CTPOEHHE U kucnora (JJHK), pubonyknennosas
¢ynkunn JJHK. Ctpoenune u pyHKIMu kucnora (PHK), nykneorun,
PHK. AT®: crpoenne n pyHKIUN. MMOJIMHYKJIEOTUAHASA LEITb
Jlemoncmpayuu: (MOMMHYKJICOTUT), KOMILJIEMEHTAPHOCTb,
Ilopmpemur: JIxx. Yorcon, @. Kpuk, ¢ynkumnu JITHK (xpaHenue u nepenaya
M. Yunkusnc, P. ®panknmH. HACJICACTBEHHONH MH(MOPMALIMH ), BH]IbI
Tabauyvl u cxemoi: PHK (nH(opmanmnonHas, TpaHCIIOPTHAS,
«HyknennoBeie kucioter, JJTHK», pudocoMarnbHas ), aneHo3uHTpudocdar
«buocunres 6enka», «CtpoeHue (AT®D), MakpodpruvecKas CBs3b.
MOJIEKYIBl ATO. XapakTepu3upoBaTh HYKIEUHOBBIE
Obopyooasatriue: CBETOBONH MUKPOCKOIL, KHACJIOTBHI KaK XMMUYECKHAE COCTMHEHUS U
MUKPOIIpEnaparsl HOCHUTENN HACJIEICTBEHHOM
uH(popmanuu.
Otmeuars 0COOCHHOCTH CTPOCHUS
MOJIEKYJT HYKJIeUHOBBIX KucioT (IHK,
PHK) u AT®.
CxeMaTnyecku u300paxarb CTPOCHHE
HYKJICOTHIOB, MOJIEKYJ HYKJIEHMHOBBIX
Kkucior, ATO
3.6 | Mctopus u MeTOABI Lluronorus — HayKa O KIJIETKE. PackpeiBarh conep)xaHre TEPMUHOB U

WU3YYEHUS KIIETKH.
Kneroynas teopus

Kneroynas teopust — npumep
B3aUMOJCHCTBUS UIEH U (PaKTOB
B HAYYHOM ITO3HAHUH.

ITOHATHH: KJIIETKA, [{UTOJIOT U,
PacKpBIBaTh COACP)KAHUE MTOT0KEHUI
KJIIETOYHOU TEOPHUHU.
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MeTtoapl U3y4eHUs! KIETKH.
Hemoncmpayuu:

llopmpemeoi:

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

M. nedinen, K. bap, P. Bupxos.
Obopyoosarue: CBETOBOH MHKPOCKOI,
MUKPOIPENAPAThl PACTUTEBHBIX,
YKUBOTHBIX U 0aKTEPAATIBHBIX KIIETOK;
PUCYHKH ¢ MHKpodoTorpadpusMu
KJIETOK, TIOJTYYEHHBIE C ITOMOILLIBIO
CBETOBOIO U 3JIEKTPOHHOTO MHUKPOCKOIIA

[lepeuncnare U XxapakTepru30BaTh
OCHOBHBIE METOJIbI H3YUEHHS! KIETKH:
(MPUTOTOBJIEHUE CPE30B,

OKpalIMBaHKUE, MUKPOCKOITM POBAHHKE,
LUEHTPU(PYTUPOBAHKE, KYJIbTUBHPOBAHHE
KJIETOK W TKaHEH )

3.7

KneTtka
Kak 1ieJ1ocTHas
JKUBas CUCTEMA

Knerka Kak 1emocTHas >xuBast CUCTEMA.
OOwmue npu3HaKh KJIETOK: 3aMKHYTast
HapykHass MmeMmOpaHa, Mosekyibl JJHK
KaK T€HETUYECKHN amnmnapar, Cucrema
cuHTEe3a Oenka. TUmbl KIETOK:
JYKapUOTHYECKAsA U MMPOKAPUOTHYECKAS.
OcoOeHHOCTH CTpOEHUS
ITPOKAPUOTHYECKON KIIETKHU.

Krnerounas crenka Oaktepuii. CtpoeHue
AYKAPUOTHUYECKON KINETKA. OCHOBHBIE
OTJINYHS PACTUTEIBHOM, )KUBOTHON U
rpuOHON KIeTKH. [TOBEpXHOCTHBIC
CTPYKTYPBI — KJIETOYHAA CTCHKA,
TIIMKOKAIHUKC, UX (DYHKLIHH.
[Irazmarnueckas MmemMOpaHa, €€ CBOWCTBA

1 (PYHKLIWH.

PackpbiBarh conepskaHie TEPMUHOB U
NOHSTHIA: KJIETKH (3YKapHOTHYECKAS,
MPOKapUOTUYECKA ), JIa3MaTuyecKast
MeMOpaHa (T1a3MajieMMa), TIIMKOKAJTUKC,
TPaHCMOPT BEMICCTB (MMaCCUBHBIM,
AKTUBHBIN ), SHAOIUTO3 ((parounTos,
NUHOLIATO3), K30LUTO3, KIETOYHAs
CTEHKA, HYKJICOUI.

CpaBHHBaTh MEXKY COOOH
AYKapUOTHUUECKUE U TPOKAPUOTUUYECKHE
KJIETKH, OTMEYaTh CXOJCTBO U Pa3JInyMsl
B CTPOCHUU KIIETOK OaKTEpHii,
YKUBOTHBIX, PaCTEHUI U rpuOOB
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Hemoncmpayuu:

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

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

P. Bupxos.

Tabnuyer u cxemwvr: « CTpOCHHE
3YKaAPUOTUUYECKOHN KIIETKHY, KCTPOCHHE
JKUBOTHOM KJIETKWY», « CTPOCHUE
PACTUTENBHON KIETKWY, «CTpOeHHE
MIPOKAPHOTHYECKON KIIETKHY.
Obopyoosarue: CBETOBON MUKPOCKOII,
MHUKPOTIPEIAPATHl PACTUTETLHBIX,
JKUBOTHBIX U OAKTEPUAITbHBIX KIJIETOK

3.8

Crpoenue
OYKAPHOTUYECKON
KIIETKH

[uromnasma v €€ OpraHou/bl.
OnHoMeMOpaHHBIE OPraHOM bl KIICTKH:
OIIC, anmapar ['onbIKu, TU30COMBL
[TosryaBTOHOMHBIE OPraHOW/IbI KJIETKH:
MUTOXOHAPUH, TIJIACTHIBL.
[TpoucxoxaeHUE MUTOXOHIPUNA U
mjaacTua. BuaslnaacTu.
HememOpaHHbIe OpraHoubl KJICTKH:
pUOOCOMBI, KIIETOUHBINA LIEHTP,
LHEHTPU OJIN , PECHUYUKH, KTYTUKH.
OYHKIMU OPraHOUJIOB KJIETKH.
Bxirouenwust.

S apo — perynsTOpHBIN LEHTP KIETKH.
CrpoeHue aapa; saepHas 000J0uKa,
KapuoIJjia3mMa, XpOMaTHH, SIPBILIKO.

PackpeiBaTh copepikaHue TEPMUHOB M
TOHSTHHNA: IUTOIIa3Ma, OPraHOWIbI,
sHaomazmMarnueckas cetb (I311C),
anmapat [ '0Jb k1, TM30COMBI, BaKyOJIb,
MUTOXOHIPUH, TIJIACTUBI (XJIOPOTLIIACTHI,
XPOMOILIACTHI, JIEWKOIJTACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIM
HEHTP (LIEHTPOCOMA), PECHUYKH,
JKTYTUKH, BKITFOUCHUS, SIAPO, sACpHas
000J104Ka, Kapuorjia3Ma, XpOMaTHH,
SITPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHHUE SYKAPUOTHUECKOM
KJIETKH TI0 U300PKECHUSIM U

Ha MUKpOIpenaparax;
KJTacCU(PUIIUPOBATH OPraHOM bl
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XpoMOCOMBL. TpPaHCIOPT BEMIECTB

B KIIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabnuyer u cxemwvr: «CTpOEHUE
3YKaAPUOTUUYECKOHN KIIETKHY, KCTPOCHHE
JKUBOTHOM KJIETKWY», « CTPOCHUE
PACTUTENBHON KIETKWY, «CTPOCHHE
MPOKAPUOTHYECKON KIETKIY,
«CTpoeHue sapa KIETKW.
Obopyoosarue: CBETOBOH MHKPOCKOI,
MUKPOIPENAPATHl PACTUTEIBHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamoprnvie u npakmuueckue
pabomol:

JlaGoparopnas padora Ne 2. « MI3yuenue
CTPOCHMS KIIETOK PACTCHMM, )KUBOTHBIX U
OakTepuii Mo MUKPOCKONIOM HA TOTOBBIX
MUKPONPENApaTax U UxX ONUCAHUE)

B 3aBUCUMOCTH OT OCOOEHHOCTEH MX
CTPOCHUS (OAHOMEMOPAHHBIE,
JIBYMEMOpPAaHHBIE, HEMEMOPAHHBIE),
OMUCHIBaTh (DYHKIMHU KaXKIOTO
OpPraHon/ia B KJIETKE.
XapakTepu30BaTh KIETOYHOE SAPO KaK
MECTO XPaHECHHUSI, Tepeaayuu (YABOCHUE
XpPOMOCOM) U peau3aiuun
(TPaHCKPHITLIKSI) HACIEACTBEHHOM
vH(pOpManuu KIETKH.

[lepeuuncnsaTe U ONUCBIBATE KOMIIOHEHTHI
Aa71pa U X QyHKIUY;

CxeMaTnuHO M300paXkarb CTPOCHUE
PacTUTENBHON U YKUBOTHOM KIIETKH.
OOBACHATH OMOJOTMYECKOE 3HAUCHUE
TPAHCIIOPTA BEIIECTB B KIIETKE

Hroro yacos 1o teme 8

Tema 4. JKuzHeaesiTeIbHOCTDb KJI€TKH

4.1 | OOMEH BelIeCTB. 2 OOMEH BelIeCTB, WA META0OIHU3M. PackpsiBarh cOAEp)KaHUE TEPMUHOB U
[Inacruueckuit Accummsnus (T1IaCTUYECKUil 0OMEH) NOHSTHIA: OOMEH BEIIECTB U
oOmeH. DOTOCHHTES. U JTUCCUMUIISLMS (3HEPTETHYECKHIA NPEBPALICHAE SHEPIUU (META00IH3M ),
XEMOCHHTE3 00MEH) — ABE CTOPOHBI €AUHOTO ACCUMMJISILUS, TUTACTUYECKUIT OOMEH,
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nporecca merabonu3ma. Ponb 3aKk0OHOB
COXPaHEHUS BEIIECTBA U SHEPIUU

B IOHUMaHUU MeTadonn3ma. Tumsl
oOMeHa BEIIECTB: aBTOTPOHBINA 1
rereporpodusbiid. Poiabs pepmenToB

B OOMEHE BEIICCTB U MPEBPALICHUH
DHEPruM B KieTKe. DOTOCUHTES.
CeeroBas U TeMHOBast (ha3bl
¢dorocunTe3a. Peakumu GpoTocuHTE3A.
OPPeKTUBHOCTH POTOCUHTESA.
3HaucHre (POTOCUHTE3A JUTSl )KU3HU
Ha 3emiie. BnusHue ycnoBuii cpeb
Ha (POTOCHHTE3 M CHOCOOBI MOBBILICHHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
PacTEeHUH.

XeMOCUHTE3. XEMOCUHTE3UPYIOLINE
OakTepun. 3HAYCHUE XEMOCUHTE3A
JUTSL )KW3HHU Ha 3eMJIe.
Hemoncmpayuu:

I[lopmpemur: K. A. Tumupsizes.
Tabnuyer u cxemwvl: « XJI0POILIACTY,
«DOTOCUHTE3Y

JUCCHUMMJISILIUSL, SHEPreTUYECKN I OOMEH,
(dotocunTes, Poromnus,
(dochopunrpoBaHue, NIEPEHOCUUK
IPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (POTOCUHTES, MPOLIECCHI,
MPOTEKAOIINE B CBETOBOM M TEMHOBOM
daze.

BbISBIATE NPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKAY MOTIIOMEHUEM COTHEYHOM
SHEPruM XJIOPO(PUILIOM U CHHTE30M
Mosiekyn ATO.

CpaBHUMBaTh HCXO/IHBIEC BEIIECTBA,
KOHEYHBIE MPOIYKTHI U YCIOBHUS
[IPOTEKAHUS PEAKIIUI CBETOBOM U
TEMHOBOH (pa3bl POTOCHHTERA,
CpaBHMBaTh (POTOCHUHTE3 U XEMOCUHTES.
OuenuBarb 3HaueHUE (POTOCHHTE3A U
XEMOCHHTE3a IS YKU3HH HA 3eMJIe

4.2

OHEPreTUYECKUit
oOMeH

OHEPreTUYECKUii 0OMEH B KJIETKE.
PacmerieHne BEmeCTB, BBIICICHUE U
AKKyMYyJIMPOBAHUE SHEPIHH B KJICTKE.
OTanbl SHEPreTHYECKOro OOMEHA.
['mukonus. bposkeHueu ero BUAHL.

PackpeiBarh conep)xaHre TEPMUHOB U
NOHSTHIA: SHEPreTUYECKUH OOMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OPOKEHHE,
CIUPTOBOE OpPOXKEHUE, OMOTOrNYECKOE
OKHUCIICHUE, KIIETOYHOE JIBIXaHUE,
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KucnopoaHoe okuciaenue, unm
KJICTOYHOE JbIXaHue. OKUCITUTEIBLHOE
bochopuupoBanue. SPHEKTUBHOCTh
SHEPreTHYECKOro OOMEHA.
Hemoncmpayuu:

Tabauyvr u cxemvr: « TUIBITATAHUSY,
«Metabomu3my, « MUTOXOHAPHUSY,
«DHEPreTUYECKuii OOMEH»

JUCCUMMIISILUS, (PEPMEHT.
Xapakrepu3oBarb OOMEH BEIIECTB U
MPEBPALICHUAE SHEPTUU (METAOOTU3M )
KaK OJTHO UX CBOMCTB >KABOTO.
[lepeuncnsaTe 0COOEHHOCTH
TUTACTUYECKOTO M SHEPTETUYECKOrO
o0MEHa B KJIETKE, YCTaHABIMBATh
B3AUMOCBSI3b MEKITY HUMHM.

Pazmuuare Thnel 0OMEHA BEILIECTB

B KJIETKE: aBTOTPO(DHBINA U
reTepoTPOdHBIA.

OnuceIBaTh 3TANbl SHEPIETUUECKOTO
oOMeHa (MMOArOTOBUTENBHBIN,
OECKHCIOPOIHBIA, KUCIOPOAHBIH)

Y CPaBHHMBATh UX MEXAY COOOM.
XapakTepu30BaTh PEAKIMH TTAKOJN3A,
OpO’KEHUS, KIIETOYHOIO JbIXaHUS,
BBISIBJISITh IPUYHHHO-CIIEACTBECHHBIE
CBSI3W MEXKY TIIMKOIN30M, KJIETOUYHBIM
JBIXaHUEM W CHHTE30M MOJICKYJT ATO.
CpaBHuBarh 3((HPEKTUBHOCTD
OECKHCIIOPOIHOTO Y KUCIOPOJAHOTO
3TarnoB

4.3

buocuHTe3 Oefika

Peakuyu MarpuyHOrO CHHTE3A.
['enernueckas uHdopmanus u JTHK.
Peaymzanusa reseTnyeckoi
UH(pOpPMALH B KIETKE.

PackpeiBarh coaepxaHue TEPMUHOB
W IOHATHUI: I'€H, TCHETUYECKUM KO/,
MaTPUYHBIN CHHTE3, TPAHCKPUTILINA,
TPaHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTnyecKkuii KO M Ero CBOWCTBA.
TpaHCKpuNIMs — MATPUYHBIA CUHTE3
PHK. Tpancnsuus — OnocuHre3 Oernka.
Oranbl Tpancisiuni. Konuposanue
aMUHOKUCIO0T. Poib pubocom B
OnocuHTE3e OenKa.

Hemoncmpayuu:

Ilopmpemer: H K. KonpLos.

Tabnuyer u cxemwvr: «Crpoenne JTHK»,
«CtpoeHne U (PyHKIIMOHUPOBAHUE TCHAY,
«Cunre3s Oenkay, «Permmkamus JJHK»,
«"eHEeTUUECKUIA KoY.

Obopyooesatiue: MOENH- aNIUTAKALUA
«Y nBoenne IHK 1 TpaHCKpUIILHY,
«brocuHTe3 Genmkay

pubocoMa, IIEHTpaJibHAs 10rMa,
MOJICKYJIsipHAst OMOJIOTUSI.

Onpenensarb CBOMCTBA FTEHETUYECKOTO
Koja (TPUTIJIETHOCTh, OAHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETMIEPEKPHIBAEMOCTh, HEMTPEPHIBHOCT ).
OnwuceIBaTh 3Talbl peaTu3am
HACIIECTBEHHON MH(POPMAIINH B KIIETKE.
CpaBHMBaTh PeaKIid MATPHUIHOTO
cuntezamoniekyn PHK u Oenka B kneTke

4.4

Hexknerounsre
(OpPMBI KU3HU —
BUPYCHI

Heknerounbie (OpMbl 5KU3HU — BUPYCHI.
Hctopust OTKpBITHS BUPYCOB

(1. Y. MiBanoBckuii). OcoOeHHOCTH
CTPOEHUSI U KU3HEHHOTO 1IMKJIA BUPYCOB.
bakreprodaru. bonesnu pactenuid,
JKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHoaepuura

yenopeka (BUY) — Bo3Oyaurens CITH/a.

OOpaTHas TPaHCKPUIILKS, PEBEPTa3a U
unterpasa. [Ipopunaktuka
pacnpocTpaHEeHUsl BUPYCHBIX
3a0071€BaHU .

PackpbiBaTh cofepKaHUE TEPMUHOB U
NOHSATHI: BUPYC, BUPYCOJIOTHUS, KANCH]L,
OakTepuodar, BUpyc uMMyHOACPULIIMTA
yenoBeka (BUY), OHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYChI KaK
HEKJIETOUHYIO (POPMY KU3HHU,
0COOEHHOCTH CTPOCHUS U
YKU3HEACATETbHOCTH BUPYCOB.
OnuchiBaTh KM3HEHHBINA UK BUPYCOB
MMMYHOAC(PHIINTA YEIOBEKA, Pa3InyiaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
Mo3aukHn), Oakrepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemer: 1. 1. IBaHOBCKUIA.
Tabnuyer u cxemwvr: «Bupycey,
«bakrepuodarny; «CTpoeHue u
>KU3HEHHBIN K Bupyca CI1Nda,
Oakrepuodaray.

Obopyooesatiue: MOIENB CTPYKTYPbI
JIHK; MmarauTHas MOJETb-alIIMKaLUs
«CTpOCHUE KIETKA»

OOGOCHOBBIBaTh U COOJTFOIATH MEPHI
NpOPUIAKTUKN PaCHPOCTPAHCHUS
BUPYCHBIX 3a00JIEBaHU I
(pecnupaTopHBIE, KETYyA0YHO-
KHIIICYHBIE, KJICIIEBON SHICDATNT,
BHUY-nHpekms)

Hror

0 9aCoB 110 TCMC

6

Tema S. PasMHoKeHHe 1 HHANBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

5.1

JKU3HEeHHBIN UK
KJIETKH. [lenienue
KJIETKU. MUTO3

1

KieTo4HBIN MK, WY )KU3HECHHBIA [TUKJT
knetku. MHTepdaza u MuTo3.
[Tpoueccsl, mpoTekaromue B MHTEPQase.
Perumkanms — peakiyss MaTpU4HOIO
cuntesa JJHK. CtpoeHune XxpoMocom.
XPOMOCOMHBIN HA0Op — KAPUOTHII.
JIMIIJTION AHBIA B TarJIOU AHBIN
XPOMOCOMHBIE HAOOPBL. XPOMATHIBI.
LlnTonornyeckre OCHOBBI Pa3MHOXKEHUS
Y UHAWBUAYAIBHOTO PA3BUTHS
OpraHu3MoB. JlenieHne KIETKA — MUTO3.
Cragum muto3sa. [Ipoueccsl,
IIPOUCXOAAIINE HA Ppa3HBIX CTAIAUAX
MHTO3a. bHOJIOrMYeCKUiA CMBICTT MUTO34.
[Tporpammupyemas ruGesnb KIETKH —
anomnTo3.

PackpeiBarh cOAECpKaHUE TEPMUHOB U
MOHATH: KIIETOYHBINA UKIT, UHTEp(a3a,
peayIuMKanus, XpoMoCcoMa, KapuOTHIL,
TanJIOUHBINA, TUILION THBIA
XPOMOCOMHBIA HAOOP, XPOMAaTHIBI,
MUTO3 €ro ctaauu: npodasa, Mmeradasa,
anagasa, Tenodasa.

OnuceBaTh >KU3HCHHBIA [TUKIT KJIETKH,
MEPEUUCTIATh U XapaKTEPU30BaTh
NEPUOABI KIIETOYHOTO LIUKJIA,
CPaBHUBATh UX MEXKITY COOOH.
OnuceIBaTh CTPOSHUE XPOMOCOM,
KAPUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHMBaTh CTAIM MHUTO3A.
Paznyare Ha MUKpornpenaparax
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Hemoncmpayuu:

Tabnuyer u cxemor: « KNeTOUHBINA LUK,
«Penmmakamms [IHK», «CtpoeHue
XPOMOCOMBD), « MHUTO3», MarHuTHast
MOJICNb-ANTUIMKANAS «J[eJICHUE KIIETKWY,
monaeas JIHK.

Obopyooasatiue: CBETOBOH MUKPOCKOI U
MUKpornpenapar «KapuoKkuHeE3 B KIETKAX
KOpENIKA JIYKa.

Jlabopamoprnvie u npakmuueckue
pabomol:

JlaGoparopnas padora Ne 3.
«HaOnronenne MuTo3a B KIeTKax
KOHYMKA KOPEIIKA JTYKA HA TOTOBBIX
MHUKPOTIPEApaTax )

Y PUCYHKAX CTaIMM MHATO3A.
PackpbiBarh OMOIOrMYECKHA CMBICT
MHUTO3a

52

dopMmBbl
Pa3MHOKEHHSA
OpraHu3MoB

DopMbl pa3MHOKEHUSI OPraHU3MOB:
0ecrnonoe U MmojaoBoe.

Buapl 6ecnosioro pa3MHOKEHHUS:
JICTICHUE HAJIBOE W TTOYKOBAHUE OJTHO-
1 MHOTOKJIETOYHBIX, CTOPOOOpa30OBaHUE,
BETETATUBHOC PA3MHOKCHUE.
HcKkyccTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €TI0 3HAYEHUE

JUTS CENIEKIIMH.

[TonoBoE pasMHOXKEHUE, €r0 OTINYUS
oT O€ecIonoro.

Hemoncmpayuu:

PackpeiBarh conepkaHue TEPMUHOB
Y MOHATHN: PA3MHOKEHHE, KIIOH,
NOJIOBBIE KJIETKH (TaMETHI),
SIULEKIIETKA, CIIEPMATO30M /1, 3UT0Ta,
JeNIEHUE HAJIBOE, TOYKOBAHHE,
CHOpYJsius, (parMeHTALAS,
BErETATUBHOE PA3MHOKEHUE,
CEMECHHOE Pa3MHOXKEHUE, OTBIJICHHE,
JBOWHOE OITOIOTBOPEHUE, TOJIOBBIC
JKEJIE3bl, CEMCHHUKH, SUYHUKH,
OIJIOJOTBOPEHKE (HAPYKHOE,
BHYTPEHHEE).
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Tabnuyer u cxemvr: «DOPMBI

Pa3MHOKEHUSI OPraHu3MoBy, «JIBoiiHOE

OIUTOAOTBOPEHUE Y IBETKOBBIX
pacTeHuity, «JleieHne KIETKA
OakTepuny», «BereraruBHOE
Pa3MHOXKEHHE pacTeHUN», « CTPOCHUE
MTOJIOBBIX KIIETOK»

Xapakrepu3oBarb 0OCOOCHHOCTH

Y 3HaUYCHHE OECIOJIOrO M MOJIOBOTO
CocoO0B Pa3MHOXKEHUSI.

Beiaenats Buabl O€Cronoro
Pa3MHOXKECHH S, BBISIBJISITH B3AUMOCBSI3H
MexXy (popmamu 1 criocodamu
Pa3MHOXKECHHS, U UX OMOJIOTUUYECKUM
3HAUYCHHUEM.

Branets npuémamMu BEreTaTUBHOTO
Pa3MHOXKECHHS KYJBTYPHBIX PaCTCHHIA
(Ha mpuMeEpe KOMHATHBIX).
XapakTepu30oBaTh MOJIOBBIE KJICTKU:
SIALICKJIETKY, CIIEPMAaTO30M/IbI;
BBISIBJISITE OCOOEHHOCTH

WX CTPOCHUS

53

Meiios

Meiio3. Craquu meiiosza. [Ipoueccel,
IIPOUCXOAIINE HA CTAIASAX MEHO3a.
IToBeneHre XpoMOCOM B MEMO3E.
Kpoccunrosep. buonorndeckuii CMbICH
1 3HAYCHUE MEHo3a.

Hemoncmpayuu:

Tabauyvr u cxemvi: «JIeNCHUE KICTKNY,
«Meitosy.

Obopyooesanue: monens JTHK;
MAarHuTHas MOACIb-ANTIIMKALU S
«Jlenenue KIIETKW»

PackpeiBarh conep)xaHre TEPMUHOB U
MOHITHIA: MEHO03, KOHBIOTaIlUs
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, F'aMETBI.

XapakTepu30oBaTh MEHO3 KakK cnocoo
KJIETOYHOT'0 IETIEHUS;, OIACHIBATH MEN03
10 CTAAMAM; CPaBHUBATH CTAAUN MEi03a
1 MUTO3A.

Paznnyare Ha pucyHKax CTaauu Meno3a;
PacKpeIBaTh OMOJOTMYECKOE 3HAUCHUE
Meo3a
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5.4 | O6pa3zoBaHue u ["amerorenes — npouecc 00pazoBaHUs PackpeiBarh copep:kaHue TEPMUHOB U
Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. NOHSATHIA: TAMETOTEHES, CIEPMATOT€HES,
KJIETOK. [TosTOBBIE KENE3BI: CEMCHHUKH U OOT€HE3, CIEPMATO30M, AKPOCOMa,
Omon0TBOPEHHE anyHuKA. OOpa3oBaHUE U PA3BUTHE SWLEKIIETKA, TTOJIIPHBIE TEIbLA.

MOJTIOBBIX KJIETOK — TaMeT (CepMaTo30u/l, | XapakTepu3oBaTh OCOOCHHOCTH
SAHLEKIIETKA) — CIIEPMATOreHE3 U raMeTOreHe3a y KMBOTHBIX U €T0 CTa/INH,
ooreHe3. OCOOEHHOCTH CTPOCHHS MOJIOBBIC KJIETKH KUBOTHBIX U OMUCHIBATh
SHLEKIIETOK U CIIEPMATO30MI0B. IPOLECC UX PA3BUTHS.

OmonorBopenue. [lapreHorenes. CpaBHMBATh CIIEPMATOICHE3 U OOTCHE3.
Jlemoncmpayuu: OnuceIBaTh OMJIOJOTBOPEHUE,

Tabnuyer u cxemwvi: «IIpsmoen HENpsAMOeE | OMOTOrMYECKOE 3HAYCHUE

pazButuey, «I'ameToreHes OIJIOJJOTBOPEHUS

y MIICKONUTAKOIIAX U YETOBEKA.

Obopyoosarnue: moaens MetadazHoi

XPOMOCOMBI, MUKPOCKOTI,

MuKponpenaparsl «CriepMaTo30U/Ibl

MJICKOMMUTAROIIETOY, «SIHIEKIeTKA

MJIEKOMUTAOLIETOY.

Jlabopamopnpvie u npakmuueckue

pabomol:

JlaGoparopnas padora Ne 4. «M3yuenue

CTPOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX

MUKponpenaparax

5.5 | MnauBuayaiibHOE HNupuBuayanbHOE pa3BuTHE (OHTOTEHE3). | PackpeiBarh conepkaHue TEPMUHOB
pa3BUTHE OMOpPHOHATEHOE Pa3BUTHE Y TIOHSITUI: OHTOTE€HE3, SMOPUOTEHES,
OpraHu3MOB (oMOpHOreHe3). Otarnbl SMOPUOHAIGHOTO | 3Ur0Ta, APoOJieHHE, O1acTOMEpHI,

pa3BUTHA Y IIO3BOHOYHLIX JKUBOTHBIX!

Mopyina, OnacryJa, OJacTolelb,
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ApoOJIeHHE, TaCTPYJISILMS, OPraHOTECHES.
[ToctamOproHabHOE pazBuTHE. THITBI
NOCTAMOPHUOHAITBHOTO PA3BUTHAL
OpAMOE, HE MPAMOE (JINYMHOYHOE ).
BnusiHue cpeabl Ha pa3BUTHE
OpraHu3mMoB; ()akTOpbl, CIOCOOHBIC
BbI3bIBATH BPOKIECHHBIE YPOJCTBA.
Poct u passutie pacreHuit. OHTOreHe3
LBETKOBOT'O PACTCHHUSI: CTPOCHUE CEMEHH,
CTaJMM PA3BUTHSL.

Hemoncmpayuu:

Tabnuyvt u cxemvr: «KOCHOBHBIE CTaIUU
OHTOreHe3ay, «lIpsmMoe u HenpsmMoe
pazBUTHEY, «[|BOWHOE OIJIOIOTBOPEHUE
Y IBETKOBBIX PACTCHUI»

ractpyia, Heipyma, OpraHOreHes;
3apOJIBILIEBBIC JIACTKH: S3KTOAEPMA,
ME30/IepMa, SHTOIEPMA,
NOCTAMOPHUOHAIIEHOE PA3BUTHE: MPAMOE
Y HENPAMOE (JIMYMHOYHOE); MeTaMop(Po3,
MEracropa, MUKpPOCOpa, MbUTbLEBOES
3€PHO, CIIEPMUH, 3aPOIABIIIEBBIA MEIIIOK,
JIBOWHOE OIUIOIOTBOPEHUE.
OnpeaensaTe 3Tansl SMOPUOHATIBHOTO
Pa3BUTHS XOPAOBBIX HA CXEMAX U
npernaparax u OMUChIBaTh MPOLECCHI,
OPOUCXOASAIINE HA KOKAOM 3Tarle.
CpaBHUBATH MEPUOABI OHTOTEHESA,
OPSIMOE U HEMPSAMOE (JIMYMHOYHOE)
NOCTAIMOPUOHAITIEHOE Pa3BUTHE,
3apOJIBILIN YEJIOBEKA M IPYTHX
XOPIOBBIX.

OOBACHATH OMONOrMYECKOE 3HAYECHHE
pa3BUTHS ¢ METaMOP(HO30M;
OTPHULIATENBHOE BIUSHUE ATKOTOJIS,
HUKOTHHA U IPYTUX TEPATOrCHHBIX
(hakTOpOB HA Pa3BUTHE 3aPOJIbIIIA
YeJToBEKa.

OnuceiBaTh TPOLECC ABOMHOTO
OIJIOJOTBOPEHMS Y IIBETKOBBIX
pacTeHuit

Hroro gacos mmo teme
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Tema 6. HacsieicCTBEHHOCTh 1 H3MEHYHBOCTH OPTraHU3MOB

6.1 | 'eHeTHKa — HAayKa 1 [Ipeamer u 3a1a4 T€HETUKH. PackpeiBarh coaepikaHue TEPMUHOB U

0 HACJIEACTBEHHOCTH Posnb nuronoruu 1 3MOpHOIOrUH NOHSTHIA: TEH, TEHOM, T€HOTHII, (PEHOTHIL,

Y U3MEHYHUBOCTHU B CTAHOBJICHWM I'€HETUKU. BKiag XPOMOCOMBI, AJIJIENIBHBIE TeHBI (AJUIENH),
POCCHICKMX U 3apyOEKHBIX YUEHBIX B TrOMO3WT0Ta, TETEPO3UTOTA,
Pa3BUTHE TEHETUKU. METONIbI TEHETUKN | JOMWUHAHTHBINA MPU3HAK (TEH),
(ruOpUaOTOrMYECKHIA, PELECCUBHBINA MPHU3HAK (TEH), YUCTas
LMTOT€HETUYECKHAM, MOJIEKYJISI PHO- JIMHHUS, TUOPULL,
TCHETUYECKUH ). [lepeuncnaTh U XapaKTEPU30BaTh
OCHOBHBIE TEHETUYECKUE TIOHSTHS. METO/IbI TEHETHKH: THOPHA0JIOTUYECKUH,
['eHeTUECKAs CUMBOJIMKA, LMTOT€HETUYECKHU I, MOJIEKYJISIPHO-
HCIIONIB3YyEMAs B CXEMaX CKPCIIMBAHUMI. | TCHETUYECKAN, JOMUHAHTHBIE U
Jemoncmpayuu: PELIECCUBHBIC MPU3HAKK PACTEHUI U
Ilopmpemei: I". Mennens, T. Mopras, JKABOTHBIX.
H. Y. BaBunos, C. C. UeTBepUKOB, ITonb30BaThCA TEHETUUECKOM
H. B. Tumogees-PecoBckuii. TEPMUHOJIOTHEN U CUMBOJIMKOMN
Obopyooesatiue: MOJIENb- ANITUTAKALIAS JUIS 3aITMCH TEHOTUIMYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIMBAHUEY, CKpEILMBAHUS
repOapuii «I"opoX NOCEBHOM»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBAHUS PackpsiBarh conepKaHUE TEPMUHOB

HACJIEIOBAHUS MPU3HAKOB, YCTAHOBJICHHBIE Y TOHSTHIT: MOHOTHOPUIHOE

MIPU3HAKOB. I'. Menpaenem. MoHornOpuaHoe CKpEIIMBAaHUE, (PCHOTUIMMYCCKHE

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

CKpEIMBAHUE ruOpHIOB EPBOTO MOKOJICHUS. [IpaBUI0 | YMCThIE JIMHUW, JOMUHUPOBAHUE TCHOB

JOMHUHHMPOBaHUs. 3aKOH PACILEIUICHUS
NPU3HAKOB. ['MIIOTE3a YUCTOTHI FaMeT.
[TomHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

(MOJTHOE, HEMOIHOE), PACIEIIICHHUE
B MTOTOMCTBE.
OnuceIBaTh METOAUKY MPOBEIACHUS
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Hemoncmpayuu:

[lopmpemeur: I'. MeHOENb.

Tabauyvr u cxemvi: «MOHOTHOPUIHOE
CKPEUIMBAHKUE U €TI0 IUTOTEHETHYCCKAS
OCHOB@», «3aKOH PACLICTIIICHUS U €T0
[IUTOrCHETUYECKAS OCHOBAY, «3aKOH
YUCTOTHI TAMETY.

Obopyooesanue:

MOACTU-anIuIMKaun «MOHOTUOPUTHOE
CKpelmBanuey, «HemosHoe
JOMHUHUPOBaHUEY, repOapuii «I opox
ITIOCEBHOW»

I'. MeHneneM OnbITOB MO U3YYEHUEO
HACJIEIOBAHUSI OJJHOM Mapbl NPU3HAKOB
y TOpOXa MOCEBHOIO.

PackpeiBare coneprkanue 3aKOHOB
€AMHO00pa3usi TMOPHUIOB MEPBOrO
MTOKOJIEHUS W 3aKOHA PACLICITICHUS.
OOBACHATH TUIIOTE3Y YU CTOTHI TAMET.
3anuceBaTh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs, OOBIICHSITH €r0
LIMTOJIOTUYECKUE OCHOBBI M PEIAThH
IFeHETUYECKUE 3a/1a9U

HA MOHOTMOPUAHOE CKPEUIMBAHUE

6.3

JuruGpuaHoe
CKPECIIUBAHMUE,
3aKOH HE3aBUCHMOI0
HaCJICIOBaHUS
MPU3HAKOB

JIMruOpuIHoE CKpEIMBAHUE. 3AKOH
HE3aBUCUMOTO HACJICIOBAHUS
NpU3HAKOB. [ [MTOreHETUYECKHE OCHOBBI
JUTHOPUIHOTO CKPEIMBAHUSI.
AHaM3UPYIOLIEE CKPEILMBAHUE.
Hcnonb3oBaHUE aHATU3UPYIOLIETO
CKPEIIMBAHUS JJI ONPEICTICHUS
TEHOTHIA OCOOH.

Hemoncmpayuu:

[lopmpemur: I'. MeHnnens.

Tabauysr u cxemwpi: «JIUruOpuaHOE
CKpelmBaHuey, «l[uromornueckue
OCHOBBI IUTUOPUIHOTO CKPEUTUBAHU .
Obopyoosarue: MOACITb- aNlTUTAKAIAS
«JlurnOpuIHOE CKPEIIIUBAHKEY

PackpeiBarh cOAECpKaHUE TEPMUHOB U
NOHATHIA: TUTUOPUIHOE CKPELIVBAHKE,
AHATM3UPYIOLLEE CKPEILMBAHKE.
OnuceiBarh ONbITH . Menaens

10 U3YYEHHUIO HACIIEIOBAHUS IBYX AP
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBare conep)xaHue 3aKOHA
HE3aBUCUMOT0 HACIEOBAHUS TTPU3HAKOB.
[IpUMEHATE MATEMATUYECKUIA paCUET
C MOMOILBK METOJA NEPEMHOKEHUS
BEPOATHOCTEN M 3AIUCH C ITOMOIIBIO
(PEHOTUIMYECKUX PATUKATIOB
pacIleIieHusl TPU3HAKOB Y TOTOMKOB
1o (GEeHOTUNY U TEHOTHUITY.
3anuceBaTh CXEMBbI AUTHOPUIHOTO
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CKPEIIUBaHUS, OOBICHATDH €T0
LIMTOJIOTHYECKUE OCHOBBI W PEIIATh
TCHETUYECKUE 3a/1a4M HA TUTUOPHIHOE
CKpEIMBAHUE

6.4

Creruieraoe
HACJICIOBAHUE
MPU3HAKOB

CuenneHHoe Hacae10BaHUE MPU3HAKOB.
Pabora T. MopraHna no CUEIJIEHHOMY
HacJIeA0BaHUIO TeHOB. Hapyenue
CLICTUICHHsI TEHOB B PE3YJIBTATE
KPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS
HACJIEICTBEHHOCTH.

I'eHeTnyeckue Kapreol.
Hemoncmpayuu:

Ilopmpemuwr: T. Mopras.

Tabauyvr u cxemvi: «Meosy,
«["eHeTHUYECKME KapThl PACTCHHUIA,
YKUBOTHBIX U YETIOBEKAY,
«B3anmoaeicTBre aleIbHBIX TEHOBY.
Obopyooesatiue: MAKpOIIpenapar
«JIpozoduna» (Hopma, mytaiuu GopMbl
KPBUIbEB M OKPACKH TEJIA), MUKPOCKOIL,
Mozaenb-anmmkanus «llepexpéct
XPOMOCOM).

Jlabopamoprnvie u npakmuueckue
pabomol:

JlaGoparopnas padora Ne 5. «M3yuenue
PE3yJIbTaTOB MOHOTUOPHUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpbiBaTh cofep)kaHue TEPMUHOB U
NOHSATHIA: CUENJICHHOE HACIEIOBAHUE
MPU3HAKOB, PEKOMOMHAIIMS TEHOB,
TEHETUYECKUE KAPTHI XPOMOCOM,
MOPraHH/a.

Ha3biBaTh OCHOBHBIE MOJIOKEHMSI
XPOMOCOMHOM TEOPUH
HacneAacTBeHHOCTH T. Moprasa;
PACKpPbIBATh COACP)KaHKUE PaOOTHI

T. Moprana 1o CuerjieHHOMY
HACJIEIOBAHUIO T€HOB U MPUUUHBI
HAPYLICHUS CUETUICHUS MEXKITY TEHAMM.
3anuceiBaTh CXEMbl CKPEIIMBAHUS

IPH CLUEIUICHHOM HACJIEI0BaHUH,
OOBACHATH NPUUMHBI PEKOMOMHAIIUH
T'€HOB, OMPEEIATh YACIIO TPYIII
CLCTUIEHUS] TEHOB; PELIATh FTEHETHYECKUAE
3a[a4M Ha CLEIUICHHOE HACIIEIOBAHNE
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y Ipo30(QHJibl Ha TOTOBBIX
MUKpOTIpenaparax»

6.5 | I'eHeTnka nona. I'eneruka nona. XpoMOCOMHOE PackpeiBarh conep)xaHre TEPMUHOB U
Hacnenosanue OIPEACIICHUE TTONIA. AYTOCOMBI U NOHSTHIA: XpPOMOCOMHBIH HaOOD,
[IPU3HAKOB, ITOJIOBBIE XPOMOCOMBIL. ['OMOraMeTHbIE U | AyTOCOMBIL, ITOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C OJIOM reTeporaMeTHbIE OPraHu3MBbl. TOMOraMETHBIN MOJI, TETEPOraMeTHbIN

HacnenoBanue Npu3HaKoB, CUEIJICHHBIX | I1OJI, CLHEMVICHHOE € TTOJIOM HaCJIe10BaHUE
C TOJIOM. [IPU3HAKOB.
Hemoncmpayuu: OOBACHATH IUTOTOTMYECKIE OCHOBBI
Ilopmpemur: I'. Mennens, T. Moprax, XPOMOCOMHOI'0 MEXaHU3Ma OIIPEACIICHUS
H.H. Basuios. [10J1a Y Pa3JIMYHbIX OPraHu3MOB.
Tabauysr u cxemwpi: «I'€HETUKA TIONAY, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHMS, HACJIEA0BAaHUs IPU3HAKOB, CLIENIIEHHBIX
CLIEIJICHHOTO ¢ TTOJI0MY, «KapuoTurisl U HE CLEIUIEHHBIX CII0J0M. Pemarh
YeJIOBEKa U JKUBOTHBIX) FEHETUYECKHUE 3a1a4M HA HACIIEI0BAHKE
CLEINJICHHBIX C ITOJIOM ITPU3HAKOB

6.6 | 'BMEHUYMBOCT®. HN3meHunBOCTh. BUIBI N3MEHUHUBOCTH: PackpeiBarh coaepkaHue TEPMUHOB U
Henacnencrsennas HEHACTICACTBEHHAA U HACJIEACTBEHHAS. MTOHATHIA: U3MEHYNUBOCTB,

U3MEHYUBOCTH Pone cpenbl B HEHACIIEACTBEHHOM HACIEACTBEHHASA U3MEHYNUBOCTD,

M3MEHUYMBOCTH. XaPAKTEPUCTUKA
MOJM (PUKAMOHHONH N3MEHYMBOCTH.
BapuannonHblii psa v BapuanluoOHHas
KpuBas. Hopma peakiuy npusHaka.
KonmuecTBEeHHBIE U KQUECTBEHHBIE
MPU3HAKKA U UX HOPMA PEAKLIH.
CpoiicTBaMOAM PUKAMOHHOMA
W3MEHYHMBOCTH.

HEHACJICICTBEHHAS U3M EHYUBOCTb,
MO (UKAIMOHHAS U3MEHUMBOCTD,
BapUAllMOHHBIA PsiJl, BAPHAHTA,
BapUallOHHAs KpUBasi, MPU3HAK,
HOpMa PEaKILMU, KOJTMYECTBEHHBIC U
KaueCTBEHHBIE MTPU3HAKH.
Knaccuduumpoars BUABI
U3MEHYHUBOCTU U BBISBIISTH UX
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Hemoncmpayuu:

Tabnuywr u cxemor: «Bujpl
U3MEHUYHMBOCTIY, « Moau(puKamoHHas
U3MEHUYHMBOCTH.

Jlabopamopnpvie u npakmuueckue
pabomol:

JlaGoparopnas padora Ne 6. «M3yuenue
MOAU(UKAIIMOHHON N3MEHUHUBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO Psijia v
BapHALMOHHON KPHUBOI»

OMOJIOrMUEeCKUE OCOOCHHOCTH.
[lepeuncnsate CBOWCTBA
MOAU(PUKAIIMOHHON U3MEHYUBOCTH U
OOBACHATH €€ 3HAUYCHUE JIJIS1 OPraHU3MOB.
Pazmuuars KOJMYECTBEHHBIC U
KA4YECTBCHHBIE TPU3HAKK, CTPOUTh
BapUAIMOHHBINA P/, BApUAIIMOHHYIO
KPUBYIO, BBIYMCIISATE CPEIHEE 3HAYECHUE
MpPU3HAKA

6.7

Hacnencrsennas
NU3MEHYMBOCTD

HacnencreenHas, iy T€HOTHIIMYECKAS
U3MEHUYMBOCTh. KoMOUHAaTHBHAS
M3MEHYUBOCTh. MEH03 U TTOJIOBOM
MPOLECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTalmoHHas
U3MEHYUBOCTD.

Knaccudukanus myraunii: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIC.

YacroTra v NpUYHAHBI MYTALWM.
MyTtareHHble (HaKTOpBI.

3aKOH T'OMOJIOTHYECKUX PSAIOB

B HACJICJICTBEHHON U3MEHUYUBOCTH
H. Y. Basunosa. BHesnepHas
HACJIEACTBCHHOCTh U U3MEHYUBOCTD.
Hemoncmpayuu:

[lopmpemei: 1. ne @pus, H. Y. BaBuios.

Tabauyvr u cxempr: «MyTauMOHHAS

PackpeiBarh coaepkaHue TEPMUHOB U
MOHITHIA. HACIEACTBEHHASA
U3MECHUYMBOCTh, KOMOMHATUBHAS
M3MEHYUBOCTh, MYTAllMOHHAS
M3MEHYUBOCTb, MYTAHT, MYTALUU:
TEHHBIC, XPOMOCOMHBIEC, TCHOMHBIE,
MOJUIION AU, AHEYIUJIOUINS, MyTareHbl.
XapakTepu3oBarh HACJIECACTBEHH YO
U3MEHUYHMBOCTh, ()OPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKHUX PII0B

B HACJICACTBCHHOW U3MCHYMBOCTHU

H. Y. BaBunioBa u 0OBSACHATH €0
3HAUCHME 11 OMOJIOTUH U CEICKIUH.
KitaccuuimpoBars MyTanuu: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIEC U PUBOAUTH
[IPUMEPBI MyTaLUH.

OOBIACHATH TPUYUHBI BOZHUKHOBEHUS
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U3MEHYHUBOCTHY.
Obopyooasatitie: MUKPOCKOIL,
Mukpornpenapar «/lpozoduna» (Hopma,
MyTaluu (PopMbl KPHLIbEB U OKpacka
TENAa); KOMHATHBIE PACTEHUS C MECTPO
OKPAacKO# JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabomol:

JlaGoparopnas padora Ne 7. « AHanu3
MyTaluid y 1po30¢puiibl Ha TOTOBBIX
MUKponpenaparax

MyTalui, pojb (PaKTOpOB-MyTarcHoB.
CpaBHMBaTh BHJbl MYTAUW;, BBISBIIATH
MIPUYAHBI HACIICACTBEHHOMN
W3MEHUYUBOCTH, UCTOYHUKH MyTareHOB
B OKpY>KaroieH cpeie (KOCBEHHO).
XapakTepu30Barbk BHESAECPHYIO
HACJICACTBEHHOCTh U U3MEHYMBOCTh

6.8

['eneTrka deoBeka

I'eneruka yenoseka. Kapuorun
YEI0BEKA.

OCHOBHBIE METO/IbI TCHETHKH YEJIOBEKA:
reHEAJIOrMUCCKU A, OJTM3HEIIOBHIN,
IIUTOTCHETUUECKU M, OMOXUMUYCCKUI,
MOJIEKYJISIPHO-TEHETUYECKUM.
COBpEMEHHOE ONPENETIEHUE TEHOTUTIA!
MOJTHOTEHOMHOE CEKBCHUPOBAHUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIC

¢ nomompro [ [P-ananu3a.
HacneactpeHHbie 3a001€BaHUs
YEeJI0BEKA: TEHHBIC 00JIe3HU, OOJIE3HU

C HACJICICTBEHHOM
MPEIPaCcOSIOKEHHOCTBI), XPOMOCOMHBIE
0one3nu. Comaruueckue u
TCHEPATUBHBIE MYTAIIHH.

PackpeiBarh copepkaHue TEPMUHOB U
ITOHATHI: KAPUOTHII YEI0BEKA,
UTOTEHETHYECKUN METO/,
TEHEATIOTMYECKHIA METO/I, POAOCIIOBHBIE,
OM3HENOBBIA METO/, HACTIEICTBEHHBIE
005ne3Hu: (MOHOTEHHBIE,

C HACJICICTBEHHON
PEIPACTOIOKEHHOCTBIO,
XPOMOCOMHBIE), MEIUKO-TEHETHYECKOE
KOHCYJIbTHPOBAHHUE.

[lepeuncnare 0COOEHHOCTH U3YUEHUS
TCHETUKH YEJIOBEKA, TPUBOAUTH
IPUMEPBI HACJIEICTBEHHBIX O0JIE3HEH
YeJIOBEKA, XapAKTEPU30BATh METOIbI UX
NpoPUIAKTUKN; 00OOCHOBBIBATH 3HAYCHUE
MEINKO-TEHETUYECKOTO
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CTBOJIOBBIC KIETKHU. [ [pUHIIUATIBI
3I0POBOI0 00pasa >KU3HU, TUArHOCTHKH,
npOo(UIAKTUKH U JICYCHUS TEHETHUECKUX
Oone3neil. MeauKo-reHeTHIecKoe
KOHCYJIbTUPOBAHUE. SHAUYCHUE
MEMIIMHCKON TeHETUKH

B IIPEIOTBPAIICHUN U JICUCHUHT
TeHETUYECKUX 3a00JIEBaHIU YeIOBEKa.
Hemoncmpayuu:

Tabauyvr u cxemwvi: «Hacnenopanue
pe3yc-pakTopar», «['eHeTKa rpynn
KPOBIY.

Jlabopamopnpvie u npakmuueckue
pabomol:

[TpakTnueckas pabora Ne 2.
«CocTaBjeHHE U aHAITU3 POJOCTOBHBIX
YEITOBEKaY

KOHCYJIbTUPOBAHUSI.
BBISBIATE M CpaBHUBATH MEXIY COOOH
JOMHWHAHTHBIC U PELICCCUBHBIC MIPU3HAKA
YeIJI0BEKA.

CocTaBnsTe ¥ aHAM3UPOBATh
POIOCIIOBHBIE YEIOBEKA

Hroro gacos mmo teme

8

Tema 7. CesieKuusi OpraHu3mMoB, OCHOBBI

OHOTEXHOJIOTHH

7.1

Cenexkups Kak HayKa
U Iporecc

1

Cenexups Kak HayKa U IPOLECC.
3apOXKIEHUE CENIEKIIUU U JOMECTUKAITUS.
VYuenne H. Y. Basuniosa o nieHTpax
MHOT000pasus 1 MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHHIA.

LleHTpbl NPOUCXOKACHUS AOMAIIHUX
YKUBOTHBIX.

Coprt, nopoaa, mramm.

PackpeiBarh coaepkaHHe TEPMUHOB
Y TOHATHI: CEJIEKLIUA, COPT, TOPOJa,
HITAMM, TOMECTUKALUS, WIA
OJJOMAIIHUBAHUE, LICHTPbI
MHOro00pasusi U MPOUCXOKICHUS
KYJIbTYPHBIX PaCTCHH U
JKUBOTHBIX, THOpUANA3ALIHS,
UCKYCCTBEHHBII OTOOD.
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Hemoncmpayuu:

Ilopmpemer: H. 1. BaBuios.
Tabnuyer u cxemwvr: Kapta «LIeHTPBI
MHOT000pasusi ¥ MPOUCXOKACHHS
KYJIbTYPHBIX pacTeHmit», «[lopoast
JOMAIIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PAaCTEHUI.
Obopyoosaniue: MyNsHKA TIIOJ0B U
KOPHEIUIOAO0B AUKUX (PopMm U
KYJIbTYPHBIX COPTOB PAaCTEHUIA;
repOapuii «CellbCKOX03iCTBEHHBIC
pacTeHus

HazbiBaTh ¥ cpaBHUBATH OCHOBHBIE
ATaIbl PA3BUTHS CECIEKIINH.

Wznarare yuenne H. Y. BaBunosa

0 LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
PACTEHMUIA, pa3InyaTh HEHTPHI HA KapTe
MHUPA, CBI3bIBATH UX MECTOIMOI0KECHUE

C O4araMy BO3HUKHOBEHUS IPEBHEHTITNX
UBUJIN3ALAHN.

CpaBHuBarh coOpTa KYJIbTYPHBIX
pacTeHui1, MOPOIBI JTOMAIITHUAX
JKUBOTHBIX U UX JUKHUX TPEIKOB.
OneHnBaTh PoNb CEICKIINU

B 00E€CMECUCHUH MPOAOBOIBCTBEHHOMN
O€30MaCHOCTH YEJI0BEUYECTRA

7.2

Metoasl
JOCTHIKECHUS
CEJIEKIINN PACTCHUM
U JKUBOTHBIX

COBpEMEHHBIE METOMIBI CENEKLIUU.
MaccoBblii 1 MHAMBUAYATTBHBIA OTOOPHI
B CEJICKLMU PACTEHUI U JKABOTHBIX.
OrneHka 3KCcTepbepa.
BIM3KOPOACTBEHHOE CKPEIIMBAHUAE —
UHOpUAVHT. UnCcTast TMHUS.
CKpeluMBaHuEe YMUCTHIX TMHUH.
['eteposuc, nnm rudbpuaHas Cuia.
HepoacrBeHHOE CKpELIMBaHHAE —
ayrOpuaunr. OtnanéHHas
ruOpuan3anms U e€ycrexm.
HCKyCCTBEHHBII MyTarcHe3 v MOJIy4YEHUE
MOJIMIITIONI0B. JIOCTMIKEHUS CENEKLIMU

PackpeiBarh conepskaHue TEPMUHOB U
NOHSTHIA: UCKYCCTBEHHBINA O0TOOP,
MacCOBBIi 0TOOP, MHAMBH AYAJIbHBIHA
0T00p, PKCTEPHEP, OTU3KOPOJACTBEHHOE
CKPEIIMBAHUE, YNCTAs JIMHUSL, TETEPO3UC,
HEPOJCTBEHHOE CKPEUIVBAHKE,
HMCKYCCTBEHHBIN MyTarcHes,
noJumIonasl. CpaBHUBATH (POPMBI
UCKYCCTBEHHOI0 0TOOpa (MaccoBOro 1
WHIUBUAYAILHOTO), BUJBI
ruOpuau3anuu (OJM3KOPOJACTBEHHOW 1
OTJAJIEHHOM ), COCOOBI OTYyYEHUS
NOJIUTUION I0B.
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pacTeHuii, JKUBOTHBIX U
MHUKPOOPraHU3MOB.

Hemoncmpayuu:

[lopmpemur: 1. B. Mu4aypuH,

I'. 1. Kapnieuenko, M. @. MBaHOB.
Tabnuyer u cxemwr: «OTHAICHHAS
rudpuau3anus», «PaboTel akagemMuka
M. ®. MUBaHnoBay, «llomummonausy.
Obopyooesatiue: MyNsHKA TIII0J0B U
KOPHEIUIOAOB TUKHX (OpM U
KyJBTYPHBIX COPTOB PacTCHUH.
Jlabopamoprnvie u npakmuueckue
pabomol:

Okckyperst K OCHOBHBIE METOJIbI U
JOCTHIKECHUS CEJICKIINU PACTEHUIN U
YKUBOTHBIX (HA CEJICKIIMOHHYIO CTAHLUIO,
IUIEMEHHYIO epMYy,
COPTOMCIIBITATENBHBIA Y4aCTOK

WIN TEIJIMYHOE XO3AHCTBO)

[TpuBOAUTE MPUMEPBI TOCTUKEHUNA
CEJIEKIINU PACTEHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacib
MPOU3BOACTBA

buorexHonorus Kak orpaciib
MPOM3BOJCTBA. | €HHAS MHIKEHEPHSI.
Otanel co3nanus pekomOnHanTHo JIHK
M TPAHCTEHHBIX OpraHu3MoB. Kierounas
uHKeHepHsl. KieTouHble KyIbTypBl.
MHUKPOKJIOHATBHOE PA3MHOXKEHUE
pacreHuii. KitoHupoBaHue
BBICOKOIPOYKTABHBIX

PackpeiBarh copep:kaHHe TEPMUHOB U
NOHSATHIA: OMOTEXHOJIOTUS, KJICTOYHAS
WHXCHEPUS, TCHHAS MHXKEHEPUS,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmsl, [ MO (reHeTnyecku
MOJU(PHULIMPOBAHHBIE OPraHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpPacyb IPOU3BOCTBA, OCHOBHBIC
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CEIBCKOX03SMCTBEHHBIX OPraHU3MOB.

DKOJIOTUYECKHAE U AITUYECKUE TTPOOJIEMBI.

I'MO — reneTnuecku
MOAU(DUIIMPOBAHHBIE OPraHU3MBI.
Hemoncmpayuu:

Tabauyvr u cxemvi: «OOBEKTHI
OMOTEXHONIOrUMWY, «KIeTouHbIe
KYJbTYPHI U KIIOHUPOBAHUEY,
«KOoHCTpYyHpOBaHWE N TIEPEHOC TEHOB,
XPOMOCOM

JOCTHIKCHU A OMOTEXHOJIOTHH B 00JTacTH
IIPOMBINIJICHHOCTH,, CCIILCKOI'O X034MCTBA

U MEJULIUHBI.
[lepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIE€ METO/IbI U TOCTHIKEHUS
OMOWHKCHEPHH.

OOCy>XnaTh 3KOJIOTMYECKUE U
ATUYECKUE ACTEKThl HEKOTOPBIX
WCCIICAOBAHUA B 001aCcTH
OMOTEXHONOTUN (KIOHUPOBAHMS,
HCKYCCTBEHHOTO OIUIOIOTBOPEHUS,
HAMPaBJICHHOTO U3MEHEHHS T€HOMA U
CO3JIaHKsl TPAHCTEHHBIX OPraHU3MOB)

Hroro 4acos mo teme 3

PesepBHOE Bpemst 1

OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KIIACC
Hanmenosanue
Ne KonmnuecTtBo OCHOBHBIE BUABI I€ATETLHOCTH
Pa3ICIIOB U TEM [TporpamMmHOE comepKanue
n/m 4acoB o0 yuarommxcst

y4eOHOro npeamera

Tema 1. DBOJIOIHOHHAA OHOJIOT U

1.1 | OBomonug M METOOEI 1
¢€ U3yucHUusd

[TpeanochlIKM BO3HUKHOBEHMSI
3BOJIFOLIMOHHON TEOPHH. DBOIMOLMOHHAS
TEOpHS U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIOIMOHHON TEOpUU

HA pa3BUTHE OMOJIOTMU U IPYTUXHAYK.
CBHIETENBCTBA 3BOIOLUH.
[TanmeoHTONOrNYECKHE:
MOCJIE/I0BATEIHOCTD MOSIBJICHUS BUJIOB
B NAJICOHTOJIOTMUYECKOM JIETOMKCH,
nePeXoHbIe (POPMBI.
buoreorpagduyeckue: cX0ACTBO U
paznuurie (ayH u(pIOp MATEPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHUE. CXOACTBA
U pazinunsi SMOPUOHOB PA3HBIX BHUJIOB
MO3BOHOYHBIX.
CpaBHUTEIBHO-AHATOMUYECKHE
rOMOJIOTUYHbBIE, aHATIOTUYHBIE,
PYAMMEHTAPHBIE OPTraHbl, aTaBU3MBI.
MornekynaspHO-OMOXUMUYECKUE:
CXOJICTBO MEXAHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX

PackpeiBaTh copepkaHre TEPMUHOB U
TIOHSITHMN: IBOJTFOLNS, TIEPEXOTHBIC
(hopMBI, (PUITOTCHETUYCCKUE PSIBI,
BUJIBI-DHIEMUKH, BUIbI-PETTUKTHL,
3aKOH 3aPOJIBIIIEBOIO CXOJICTRA,
OMOreHETUUCCKUI 3aKO0H,
rOMOJIOTUYHBIE ¥ QaHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPraHbl,
aTaBU3MBbI.

[TepeuncnaTh OCHOBHBIE ATabl Pa3BUTHS
DBOJIIOLMOHHONW TEOPHHU.
XapakTepu3oBaTh CBUICTEILCTBA
ABOJIFOIIMH MAJICOHTOJIOTMYECKUE,
ouoreorpauyeckue,
AMOPUOSIOTUYECKUE, CPABHUTEIIHHO-
AHATOMUYECKHUE, MOJIEKYJISIPHO-
OMOXUMUYECKHUE.

[TpuBOUTE MPUMEPHI TIEPEXOTHBIX
(opM OpraHu3mMoB, (PUIIOrCHETHYECKHUX
PSLIIOB.

[TpuBOUTH (POPMYIUPOBKHA 3aKOHOB
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META0OJIMYECKUX MYTEH Y BCEX KUBBIX
OpPraHU3MOB.

Hemoncmpayuu:

Ilopmpemwi: K. JIuanei, XK. b. Jlamapk.
Y. Jdapeun, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkenb, ©. Mromnep.
Tabauywvr u cxemwr: «Pazputue
OPraHAYECKOr0 MHUPA HA 3EMIIEY,
penbedHbIe TaOIUIIBI «3apOIbIIIH
MMO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCTY.

Obopyoosanue: duoreorpapuieckas
Kapra MUpa; KOJUIEKIHUs «DopMbI
COXPAHHOCTH MCKOITACMBIX KABOTHBI
pPacCTeHU»; BIAKHBIC PENapPaThI
«Pa3Butue HaceKOMoroy, «Passurue
JISITYIIKW

OMOTr¢HETUUECKOr0 U 3apOoAbICBOIO
OACTBa

1.2

Hcropus pazsutud
[IPECTABICHAN
00 3BOIFOLIMHN

OBonrouuoHHas teopus Y. /lapBuna.
[TpenmochbUIK BOSHUKHOBEHUS
JapBUHU3MA. [IBUOKYILIME CUITBI
ABOJIOLIMKA BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOYKEHUE

PUA ONPaHUYECHHOCTH PECYPCOB,
HeonpeaeiEHHast U3MCHYUBOCTD,
Oopb0a 3a CylIeCTBOBAHUE,
€CTECTBEHHBINH 0TOOD).
CuHTEeTHYECKas TEOPHUsl SBOTIOLAN

PackpeiBaTte coaepkaHue TEPMUHOB U
MOHSITUM: CACTEMATHUKA, €CTCCTBCHHBIN
Y UCKYCCTBEHHBIH 0TOOP.
XapakTepu3oBarb OCHOBHBIE
SBOJIFOLIMOHHBIEC UJIEU, KOHIEIIIUA U
TEOPUU, CPABHUBATH B3IJISAAbIHA BUJ U
sposrouio K. Jlunues, XK. b. Jlamapka,
Y. JlapBuHa.

OuecHuBath BKIaa JIMHHES B PA3BUTHE
CUCTEMATUKUA U OOBSICHATH TPUHLIATTRI
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(CTD) u €€ OCHOBHBICIOIOKEHHU"
Hemoncmpayuu:

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

Tabauyvr u cxemwvi: «lonynsmumy,
«Kapra-cxema MmapuipyTra nyTelecTBUs
Y. apeuHay, «Dopmbl 60pbObI

3a CYIIECTBOBAaHUEY, «ECTECTBEHHBIM
oT60py, «MHOroobOpasme coproB
pacrenuity, « MHOrooOpazue nopoa
YKUBOTHBIX

OWHAPHON HOMEHKJIATYPHI.
Xapakrepu3oBark CONECPIKaHUE U
AUEHNE DBOIFOLMOHHON KOHIIETIIIAU
. b. Jlamapka.
OueHuBarb €CTECTBEHHO-HAYYHBIE U
COLMATBHO-KOHOMUYECKHE
MPEANOCHIIKA BOBHUKHOBEHUS
ABOIIOUMOHHON Teopuu Y. JlapBuHa.
PackpeiBath conepkaHue 3BOJTFOLMOHHOM
teopun U. JlapBruHa; CpaBHUBATH
HeoNpeACICHHYIO U ONIPEACTIEHHYIO
M3MEHYHUBOCTh, €CTECTBEHHBIN 1
UCKYCCTBEHHBII 0TOOP, PopMBbI GOPHOBI
3a CYLIECTBOBAHUE.
OnuceIBarTh NOJOKEHUS CHHTETUYECKON
teopun 3Boaonuu (CTD) U OOBACHATH
€€ 3HaYCHHE A1 OHONor

1.3

Bun: kputepuu u
CTPYKTYpa.
[Tonmynsanus Kak Kak
dJIEMEHTapHAs
€AUHULA BAIA

Mukpossosronus. [Tomymsusa kak
CAMHULABUIA U HBOJIIOLIMH.
Hemoncmpayuu:

Tabauyvr u cxemwr: «llonynsumy,
«MyTanmoHHas U3MEHYUBOCTD).
Obopyoosanue: MAKPOCKOIL,
MuKpornpenapar «J{po3oduna» (HopMma,
MyTauuu GOPMBIKPBITBEB U OKPACKH
Tena), Moaenb-anmmkanns «Ilepexps
XPOMOCOM).

PackpbiBath coepkaHe TEPMUHOB U
MOHSTHI: MUKPO3BOJTIOLHSI, BUI,
KPUTEPUM BUA, apeasl, MONyJIsIHs,
reHo(oH, MyTaluu, KOMOUHALIUH
T'CHOB.

XapakTepu3oBaTh BUJ KAK OCHOBHYIO
CUCTEMATUYECKYIO €IUHUILY U
LENOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
RuIeNITh KpUTEPUM BUJIA
(Mopdostorudeckuii, Pu3noI0rn4eCKui,
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Jlabopamopnpvie u npakmuueckue
pabdomol:

JlaGoparopnas padora Ne 1. «CpaBHeHHE
BUJIOB IO MOP(OJIOTHYECKOMY
KPUTEPHIO)

OMOXMMHUYCCKUI, TCHETUUCCKUM,
SKOJIOTUYECKUH, TeorpapuyuecKuii) u
MPUMEHATh KPUTEPUHU U OMUCAHUS
KOHKPETHBIX BUIOB.
XapakTepu3oBark MOMYJISALMID KakK
CTPYKTYPHYIO CAUHUILY BUA U
3BOJIFOLUH.

OnuceIBaTh NOMYJISIUEO IO OCHOBHBIM
MOKA3areJisiM: COCTaB, CTPYKTYpa

1.4 | JIBmo>Kymiue CHJIbI JIBwkyime cuiibl ((pakTopsl)3BoMonnn | PackpeiBaTh Coaep)KaHUE TEPMUHOB U
(3NEMEHTAPHBIE BUJIOB B IIpupoae. MyTanmOHHbIN NOHSATHNA: KOMOWHATUBHAS
(haKTOPBI) FBOJIFOLIMH PoLECC U KOMOMHATHBHAS WU3MEHYHMBOCTh, MYTAllUH, MyTallMOHHBIH
M3MEHYHMBOCTD. [IOMyJISILIMOHHBIE BOMHBI | MMPOLIECC, OMYJISALMOHHBIE BOJIHBI,
U Apeiid renos. M3omsaums u MArpauus. | Apeid reHoB, W30MSLKS, MATPALAH.
Hemoncmpayuu: XapakTepru3oBaTh 3JIEMEHTAPHBIE
Tabnuyvr u cxemvl: «JIBUOKYIIAE CHTTBI (haKTOPBI IBOTFOLIMA: MYTALlMOHHBIN
DBOJIOLIANY nporecc, KOMOMHATABHAS
M3MEHYHMBOCTD, MOMYJISAOHHBIE BOJIHBI,
apeii() reHoB, U30JISALUsL, MUTPALIMSL.
YceraHaBimBarh MPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXKIY
MEXAHU3MOM U PE3YIIbTATOM JIEHCTBUSA
JBWOKYIIX CUJT (3TIEMEHTAPHBIX
(hakTOpOB) IBOJIFOIIUN
1.5 | EcrectBeHHsblit 0TOOD EcrectBeHHbli 0TOOp — Hanmpaesitomuii | PackpeiBarhk conepskaHue TEPMUHOB U

U ero QpopMmbl

(hakTOp IBOJTIOLIHH.
DOpMBI ECTECTBEHHOT 0 0TOOPA.

MOHATHI: €CTECTBEHHBIH 0TOOP, OophOa
3a CYILIECTBOBAHHUE.
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Hemoncmpayuu:
Tabauyvr u cxemwvi: «KEcTecTBEHHBIN
or0op», «boprba 3a CylmeCTBOBAHUEY

OnuchiBaTh MEXAHU3M ACUCTBUS
€CTECTBEHHOr0 0TOOPA.
XapaktepuszoBaTth (POPMbI €CTECTBEHHOTO
or0Oopa (IBUXKYIIWMA, CTAOUITU3UPYIOIIHIA,
JU3PYNTUBHBIN) U CPABHUBATH UX MEXKIY
COOOM.

XapakrepuzoBarb 00ps0Y

3a CYILICCTBOBAHUEC U CpaBHUBATH €€
BUIbI (MEKBHIOBAsI, BHYTPUBUIOBAS,
O6opbOa ¢ HeOIaronpUATHBIMU
(haxTOpaMH BHELIHEH Cpelibl)

1.6

Pesynprarel
ABOJTIOLUH:
NPUCIIOCOOIEHHOCTh
OpraHu3MoB U
BU1000pa30BaHuE

[TprcnocoO0neHHOCTh OPraHU3MOB
KaK pe3ysbTar 3BoOLUU. [Ipumepsl
MPUCIIOCOOJIEHN Y OPraHU3MOB.
Apomop(}o3bl 1 HAROATANTALIH.
Buau BuagooOpazoBanue.

Kputepuu Buga. OcHOBHBIE (hOPMBI
BUI000Pa30BaHus; reorpayuyecKkoe,
IKOJIOTHYECKOE.

JHemoncmpayuu:

Tabruyer u cxemoi:
«[TprcnocoOaeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUA00OPa30BAHUEY,
«DKOJIOTMYECKOE BUA000PA30BAHKEY.
Obopyoosanue:

KoJuteKus «IIpuMepsl 3alMTHBIX
OPUCITOCOOSIEHUH Y dKUBOTHBIXY,

PackpbiBaTh coaepxaHue TEPMUHOB U
NOHSTHN: MPUCIIOCOOTIEHHOCTb,
MOKPOBUTEILCTBEHHAS U
npeaocTeperaroiias oKpacka,
MAaCKMPOBKA, BUI000Pa30BAHHKE.
OnuchiBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCIOCOOJICHUNA Y OPraHU3MOB.
BbISBIIATE M0 U300pAKEHUSIM, HA KUBBIX
1 (PUKCUPOBAHHBIX Mpenaparax mpuMepsbl
NPUCITOCOOIEHHOCTH PAacTeHUH U
YKUBOTHBIX K YCJIOBHUSIM CPEIbI
00uTaHusl, TOKA3bIBATh OTHOCUTENIbHYIO
1E1€CO00PA3ZHOCTh MPUCTIOCOOIEHUH.
XapakTepu3oBarh CrocoObl U
MEXAHU3MBI BUI000pa30BaHUS;
OMUCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUIEKIIMSI HACEKOMBIX C Pa3IMUHbIMHU
TUNIAMU OKPACKW; HAO0OP MJIOAOBH
CEMSIH.

Jlabopamopnpvie u npakmuueckue
padomol:

JlaGoparopnas padora Ne 2. «Onucanue
OPUCTIOCOOJICHHOCTH OpraHu3Ma u €e
OTHOCUTENILHOTO XapakTepay

(OpMBI SKOJIOTUYECKOTO H
reorpa@uuecKoro BUA000pa3oBaHus

1.7

Harnpasienus v nmytu
MaKpOIBOJIFOLIUH

Maxkpo3BOIOLMA.

DOopMBI IBOTIOLMK: (PUneTHYECKAs,
JIMBEPreHTHAsl, KOHBEPreHTHAs,
napauiensHas. Heobpatumoctb
sBoJiroLMu. [IporcxoxaeHue

OT HECMENAM3APOBAHHBIX
PEIKOB.

[Tporpeccupyromias cneruaim3anus.
AnanTvBHASA PaAALNS.
Hemoncmpayuu:

Ilopmpemui: A. H. CeBepuoB.
Tabmuysr u cxemovr: «KApoMopdhO3bD»,
«HMmmoamanraruny, «O0mmas
JETEHEPALUSD.

Obopyoosanue: monenb « OCHOBHBIE
HAMPABJIEHUS 3BOJTIOLIUNY, 00BEMHAsS
Mozienb «CTpOeHUE roJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackpeiBarh copepkaHle TEPMUHOB U
NOHSTHA: MAKPO3BOJIFOLIMS, (PUITOTEHES,
OMOJIOrMYECKUI TPOTPECC U Perpecc,
apomop}o3, nanoaganTarus, oomas
JereHepanus, aganTHBHAs paarariysl.
Xapaktepu3oBatrh (POPMBI IBOTHOLUH.
BrisiBiste apomopdo3ssl u
AINOAJANTALlAN Y PACTEHAN U
YKUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKHIA TIPOrpece
1 OMOJIOTMYECKHi perpecc, apoMopdos,
UM0AIANTaAI0 U O0TYIO
JeTEHEPALUIO.

BBISIBISATE B3aUMOCBSI3M MEXKAY MYTIMHA
Y HaMpPaBJICHASMH 3BOJTIOLUA

V pacCTe€HUN U )KUBOTHBIX

Hroro gacos o teme
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Tema 2. BoO3HUKHOBEHHE U Pa3BUTHE KM3HU Ha 3emJie

2.1

Hcrtopus xku3Hu

Ha 3eMJIE€ U METOJIBI
¢€ U3yucCHHU.
['unoTessl
MTPOUCXOXKICHUS
JKM3HU Ha 3eMJIe

2

JIoOHAy4YHBIE MPEICTABICHUS

0 3apOXKIEHNN KU3HU. HayuHble
TUNOTE3bl BOSHUKHOBEHUS )KU3HU

Ha 3emJie. a0MOreHe3 M IMaHCIEPMHUSI.
XUMHAYECKAs IBOOLIMS.
AOWOreHHbI CHHTE3 OPraHuYECKUX
BELLIECTB U3HECOPIraHUYECKUX.
DKCIMEPUMEHTAIBHOE TTOITBEPXKICHHAE
XUMHWYECKOW SBOJIFOLINH.

HavanbHbie 3Tanbsl OMONOrn4ecKoi
sporonmu. ['unoreza PHK- mupa.
dopMUpPOBaAHUE MEMOPAHHBIX CTPYKT , .
Y BO3HUKHOBEHUE MPOTOKJIETKH.
[lepBbI€ KIIETKHA U UX IBOTIOLIMS.
DOOPMUPOBAHUE OCHOBHBIX TPYIII
JKUBBIX OPraHu3MOB.
Hemoncmpayuu:

llopmpempui:

®. Pemn, JI. TTactep, C. Musnep,
A. Y. Onapum, I'. IOpu.

Tabauyvr u cxemvi: «BOZHUKHOBEHUE
COJIHEUHOM CHCTEMBIY,

«Pa3BUTHE OPraHUYCCKOTO MUPAY,
«PacTturenpHas KieTkay, <« KuBoTHas
KIIeTKa», «lIpokapuornyeckas
KIIETKQ»

PackpeiBarh copepkaHre TEPMUHOB U
MOHATHI: KpeallMOHU3M, a0UOTEHE3,
BUTAJIM3M, MTAHCTIEpMUsL, OMOM033,
KOalepBaThl, MPOOUOHTHI, CUMOHOTCHE3.
XapakTepu3oBaTh METObI H3YUCHHS
MCTOPUYECKOrO MPOLIIOTr0 3€MIIH.
[lepeyncasaTe OCHOBHBIE dTAllbI
XUMHYECKON 1 OUOIOrnYeCKON
3BOJIFOLIUM.

Hznarate copepkaHue THIIOTE3 U TCOPUA
BO3HUKHOBEHUS KU3HU HA 3eMJIE
\PEALMOHU3MA, CAMOIIPOU3BOJIBHOTO
3apOKACHHS (CITOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnwuceiBars 3xkcniepuMenTsl C. Muniepa
u . FOpu 1o nosy4eHruro OpraHuyeck
BCILICCTB U3 HEOPraHMYCCKUX MyTEM
aOMOT€HHOr0 CUHTE3a
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2.2

OCHOBHBIE ATaIbI
JBOJIFOIUH
OPraHMYeCKOro MHUpa
Ha 3eMJIE, Pa3BUTHUE
SKU3HHM 110 SPaM U
nepuoam

PazputHe kM3HA HA 3€MJIE 110 3paM U
nepuoaam. Karapxeit. Apxeiickas

1 IIpoTepo3oiickas dpel. [laneo3zoiickas
3pa U €€ MEePUOJIbl; KEMOPUICKUIA,
OPXOBUKCKHWA, CUITYPUNCKUI,
JIEBOHCKUIA, KAMEHHOYT OJIbHBIN,
[IEPMCKHA.

Me3o30iicKas pa u €€ MEPUOIBL:
TPHUACOBBIH, FOPCKUN, METTOBOA.
KaitHo3zoiickas spa 1 €€ nepuobl:
MajJeOreHOBbIN, HEOTCHOBBIN,
AHTPOITOTEHOBBIN.

XapakTepucTuKa KauMmara u
re0JI0rH4eCKuX mpoueccoB. OCHOBHBIE
3Tansl 3BOMOLUN PACTUTEIIBHOTO U
YKUBOTHOTO MHpa. ApoMOp(o3bl

y pacTteHuil U KUBOTHBIX. [losBIICHNKE,
PACLBET W BBIMAPAHUE TPYIII KM BBIX
OpPraHu3MOB.

Hemoncmpanuu:

Tabauyvr u cxemwi: «Pazputue
OPraHAYECKOr0 MUPAY,
rEOXPOHOJIOrHYECKast TabIMIA,;
KOJTEKIMs « DOPMBI COXPaHHOCTH
MCKONAEMBbIX )KUBOTHBIX U PACTCHHINY.
Jlabopamopnvie u npakmuueckue
padomol:

PackpeiBate conepkaHnue TEPMUHOB U
TIOHATHI. 30H, 3pa, IIEPUO,
apoMop(o3bl, UANOATANTAUH.

3HaTh NOCIEA0BATEILHOCTh J0HOB!
Karapxeu, apxeul, mpoTepo30i,
(haHepo3oii; Ap: apxeickas,
MIPOTEPO30MCKAs, MAICO030MCKA,
M€30301CKast, KaitHO30MCKas, IEPHO0B:
KeMOPUHCKH, OPIOBUKCKHUIA,
CUWITYPUUCKUI, IEBOHCKHIA,
KaMEHHOYT'OJIbHBIH, IIEPMCKUI,
TPUAACOBBIN, FOPCKUI, METTOBOM,
Majg€OreHOBbIN U HEONCHOBBIN,
AHTPOITOT€HOBBIN.

XapakTepru3oBaTh OCHOBHBIE COOBITHUS
B PA3BUTHUM OPraHUYECKOr0 MUpa

I10 3paM U MEPUOIAM Ie0JIOrHYECKOM
WCTOPHUU, HTAIBl PA3BUTHUS
PaCTUTEIILHOTO U YKUBOTHOI'O MUPA.
Boinenuts rinaBabie apoMopdho3bl
PacTeHU U )KUBOTHBIX.

CpaBHHBaTh MEKIYy COOOIA
MPEICTABUTEIIEN CUCTEMATAIECKUX
CPYIII OPraHU3MOB, BBISBJISTH YE€PThI
YCIOKHEHUS U TPUCTOCOOICHHOCTH
K YCIIOBUSIM JKU3HU
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[TpakTrueckas padora Ne 1. «M3ydeHune
MCKONAEMbIX OCTATKOB PACTEHUN U
JKUBOTHBIX B KOJUIEKLIUSX).
DKCKypcust « DBOJIFOLUS OPraHUYECK(
MUpa Ha 3eMiie» (B €CTECTBEHHO-
HAYYHBIA WIMKPACBEAUYCCKAN MY3eh®

2.3 | CoBpemeHHas CucreMa OpraHuyecKoro MUpa Ka.. PackpeiBath conepkaHUe TEPMUHOB U
cucrema OTpaXkKeHUE 3BOMIOLMHA. OCHOBHBIE NOHSTHN: CACTEMATUKA, UCKYCCTBEHHAN 1
OpPraHu4yeCcKOro Mupa CHCTEMATUYECKUE TPYNIBI OPraHu3Mus. | WTECTBEHHAs KJIACCU(UKALMs, OMHApHAs

emoncmpayuu: HOMEHKJIaTypa, MPUHLIAI
Tabmuyvr u cxemovr: «COBpEMEHHAs UEPAPXUYHOCTH.
CHCTEMA OPraHUYECKOr0 MHPa» XapakTepu30BaTh COBPEMEHHYIO
CHCTEMY OPraHMYECKOro Mupa
2.4 | OBonroumMs YENOBEKa DBONIOLMS YETOBEKA. AHTPOIIONIOTUS PackpbiBaTh COAECPIKAHUE TEPMUHOL. -

(aHTPOMOreHE3)

KaK Hayka. Pa3BuTue npencraBicHA
0 MPOUCXOKACHUHU YeJIOBEKA. MeTobl
W3y4eHUsl aHTpornoreHe3a. CxoACcTBa U
pa3uyKs 4eTIOBEKA U )KUBOTHBIX.
CurcTeMaTnuecKoe MON0KEHUE YETIOBEKA.
Hemoncmpayuu:

Ilopmpemui: Y. JlapBuH.

Tabnuyvr u cxemovr: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHHUS
YeJIOBEKa M YEIOBEKOOOPa3HbIX
00€3bsIHY.

Obopyoosanue: CIENKA WA
N300payKEHUS KAMEHHBIX OPYA

TOHATHN . aHTPOIOJIOT S, AHTPOIIOTEHES,
yenoBeK pazyMHblii(Homo sapiens),
NPSIMOXO0KICHUE, BTOPAsi CHTHAJIbHAS
CUCTEMA.

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

Hznarare OCHOBHBIE MOJIOKEHUS
teopuu Y. JlapBuHA, KPUTHYECKU
OLIEHUBATh HEHAYYH YO MH(OPMALIUIO
O MPOUCXOKJICHUN YENOBEKA.

3HaATh CUCTEMATUYECKOE MOIOKEHNE
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nepBOOBITHOTO YEJIOBEKA: KaMHU-
qyonepel, pyouna, ckpebina

Buaa Homo sapiens, nepeuncnsars ero
MOP(}OIOro-aHATOMUYECKHUE MTPU3HAKEY
Pa3HOro YpOBHS (THUM, KJIacC, OTPSiA

u Jp.).

YceraHaBiMBaTh 4Y€PThI CXOACTBA U
pazanuunii YeJIOBEKA U KUBOTHBIX.
OOBSCHSTH U OLICHUBATh 3HAUEHUE
HAYYHbIX 3HAHUHA O MPOUCXOXKICHUU
YeJIoBeKa /ISl MTOHUMAHUS MECTa U C
YeJlOBEKa B MPUPOJE

2.5

JIBUOKYLLIME CH

((paxTopsI)
aHTPOINOreHe3a

JIBkyime cuiibl ((paKTopsr)
aHTponorene3a. Hacneacreennas
U3MEHYUBOCTb U €CTECTBEHHBIH 0TOOD.
OOwwecTBeHHBII 00pa3 KU3HMU,
W3rOTOBJICHUE OPYyIuil TpyAa,
MBILLIEHUE, PEUb.

Hemoncmpayuu:

Tabmuyvr u cxemor: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa
U YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTA MAJICOHTOJIOTMUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEJIOBEKAY.

OOGopyOBaHUE: MYJSHKH
«IIpoucxoKaCHHE YETOBEKA
(MMAJIEOHTOJOTMYECKHE HAXOIKH )»

PackpbiBaTh conepkaHue TEPMUHOB U
NOHATUN: (PAKTOPBI AHTPOMOTEHE3A,
IPYNIOBOE COTPYAHHYECTBO, PEYb,
OpYIAHiTHAS NEATEIBHOCTD,
NOJIUMOPPU3M.

XapakTepu30BaTh JTBUKYIINE CHJIBI
((axTOpHI) AHTPOMOTrCHE3A:
OMOJIOTUUECKUE U COLIUAJILHBIC,
CpPaBHHUBATh UX MEXKIY COOOM
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2.6 | OCHOBHBIE CTaANH OCHOBHBIE CTaIMU U BETBH SBOIIOLUAN PackpeiBaTe copepikaHue TEPMUHOB ¥
3BOJIFOLMH YEJIOB YEJIOBEKA: aBCTPAIONUTEKH, YENOBEK MOHATUI: aBCTPAIONUTEK, YETOBEK

yMebIi, UenoBEK NPAMOXOISALLINN, YMEJIBINA, YETTOBEK MPAMOXOIAIINN,
UenoBeK HeaHAePTAIBCKUH, UenoBek HEAHACPTAIEL, KPOMAHBOHEL],
Pa3yMHBI COBPEMEHHOTO TUIA. HEOJIMTUYECKAs PEBOJIFOLINS,
Haxonxku McKkomaeMbIX OCTAHKOB, NEPBOOBITHOE UCKYCCTBO.
BpEMsI CYILIECTBOBAHMS, 00JIaCTh XapaxkTepu30BaTh U CPABHUBATH MEKIY
pacnpocTpaHeHusl, 00bEM TOJIOBHOTO co00if OCHOBHBIE CTAUN SBOJTFOIIUN
MO3ra, 00pa3 >KU3HH, OPYAHSI. YEJIOBEKA: XPOHOIOTUYECKHUIA BO3PACT,
Jlemoncmpayuu: apeas pacrpoCTpaHEeHUs], 00bEM
Tabmuyvr u cxemwvr: «OCHOBHBIE MECTa TOJIOBHOTO M03ra, 00pa3 >KU3HU U
MAJICOHTOJIOTMYECKUX HAXOA0K MPEIF WYaus TpyJa
COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHeiilme aroany, «pesHue
moauy, «IlepBple COBPEMEHHBIE JIFOL
OO0OpyAOBaAHHUE: MYJISKA
«IIpoucxoxaeHre 4enoBekay (OrCThI
ABCTPAJIONUTEKA, MUTEKAHTPOIA,
HEAHICPTATIbLA, KPOMAHBOHILIA); CIICTKH
W N300pKECHHSI KAMEHHBIX OPYIUi
NEPBOOBITHOTO YEIOBEKA: KAMHU-
qyornnepsl, pyouna, ckpedna

2.7 3JIOBEYECKHE PACHI Yenosedeckue pacel. OCHOBHBIE ICKPBIBATH COJEPKAHUE TEPMUHOB

Y IPUPOJIHBIC
aJanTalnuu 4eaoBeKa

OOJIBIIME PAChl: EBPOMEOUTHAS
(eBpazuiickasi), HErpo-aBCTPAJIOUTHAS
(3KBaTOpHAJIbHAS ), MOHTOJION IHAS
(a3MaTcKo-aMEpUKaHCKast ).

Y TIOHATHI: pachl, paCOreHE3, COLAAII-
JApBUHU3M, PaCU3M, METUCALIHSA.
XapakTepu3oBaTb U CPAaBHUBATH
[IPEACTABUTEIIEN YEIIOBEYECKUX PaC,
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UepThl NprUCIOCOOIEHHOCTH
NPEICTABUTENEH YETOBEUECKUX PAC

K YCJIOBHSIM CYIIECTBOBaHUS. EMMHCTBO
yenoBedeckux pac. Kpuruka
COLMAILHOTO JAPBUHU3MA U Pacu3Ma.
JHemoncmpayuu:

Tabauyvr u cxemwvi: «YUenmoBeyeckue
pace»

pacKpbIBaTh NPAUYUHBI U MEXAHU3MBI
pacorenesa, NepeyUcssaTh U MPUBOJAUTH
MPUMEPBI MPUCTOCOOJICHHOCTH YEJIOBEKA
K YCIIOBUSIM CPEbl, TPUMEPHI
MPUCIIOCOOUTEIIBHOIO 3HAYECHHSI PACOBBIX
MPU3HAKOB.

JlokazeIiBaTh €AMHCTBO BUaa Homo
sapiens, HAYYHYI HECOCTOSITEIbHOCTh
PacoOBBIX TEOPHUI, UAEH COLMAIIBHOTO
JApBUHU3MA U pacu3Ma

Hroro gacos mo teme

9

Tema 3. Opranu3msl 1 OKPYKAKOIIAS Cpeaa

3.1 | Okonorus Kak Hayka 1 DKOJIOTHsI KaK HayKa. 3aJauyuu pasaensl | PackpelBaTe coaepKaHUe TEPMUHOB U
SKOJIOTUU. MOHATUI: SKOJIOTHS, MOJIEBBIE
MeToIbl SKOTIOTHYECKUX UCCIEAOBAHUN. | HAOIFOIECHU S, SKCIIEPUMEHTHI,
DKOJIOIMYECKOE MUPOBO33PEHUE MOHUTOPUHI OKPYKAIOLIEN CPEBL,
COBPEMEHHOIO 4Y€I0BEKA. MOJIEIIAPOBAHKE, DKOIOTHUECKOE
Jemoncmpayuu: MUPOBO33pPEHHUE.
Ilopmpemui: A. I'ymGonbAr, IlepeyuncnaTh 3a0a4M 3KOJIOTHH, €€
K. @. Pynbe, O. I'ekkens. pasaensl UCBA3H C APYTUMUA HAYKaMH.
Tabmuyvr u cxemwr: xapta «[Ipupoaasie | XapakTepru30BaTh METOABI
30HBI 3EMIIA» 3KOJIOTMYECKUX UCCIIEOBAHUM

3.2 | Cpensl oOuTanus u 1 Cpenbl 0OMTaHUs OPraHU3MOB. BOJIHAsA, | PackpeIBaTh COAecpKaHUE TEPMHUHOB

JKOJIOTMYECKUE
(haxTOpBI

HA36MHO-BO3/1yIIIHAS, TOYBEHHAS,
BHYTPU-OpPraHu3MEeHHasl.
OKOJIOruYecKue (PakTopsl.
Knaccudukanus 3K010ruuecknx

W MOHSATHIA: cCpefia OOuTaHus,
AKOJIOTUYECKUE (PAKTOPHI,
OMOJIOTMUYECKU I OTITUMYM,
OrPaHUYMBAIOLINAKA (TMMUTHPYOLIH)
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(hakTOpoB: A0MOTUYECKUE, OMOTHUECKUE
Y aQHTPOIOTCHHBIE.

JIeiCTBHE DKOJTOrMYECKAX

HA OPraHU3MBbl.

Hemoncmpayuu:

Tabauywvr u cxemwr: «Cpebl OONTaHUS
OpraHu3M

(bakrop.

XapakTepu3oBaTh yciob

o0uTaHMsI OPraHu3MOB,;
KJIacCuUIIMPOBATh U XapaKTEPU30Ba.
AKOJIOTHYECKUE (HaKTOPhl: aOUOTUYECE
OMOTUYECKUE U aHTPOMOTECHHbIE.
OnuckiBaTh ACHCTBUE SKOJIOTUUECKIX
(haKTOPOBHA OPraHU3MBI.
XapakTepu3oBaTh 0COOEHHOCTH
CTPOEHHMSI U SKU3HEACATEIbHOCTH
pPacTeHUi U JKUBOTHBIX PA3HBIX CPE[
oOuTaHus

33

AOUOTHYECKHE
(axTOpBI

AlOuornyeckue (PakTopbl: CBET,
TEMIIEPATypa, BIAXKHOCTb.
doronepuoausm. [ IpucnocodneHus
OpPraHU3MOB K JEHCTBUIO a0UOTHYECE
(hakTOpOB. BUOIOTHUECKUE PUTMBI.
Hemoncmpayuu:

Tabauywvr u cxemwvr: «DOTONEPUOUZMY.
Jlabopamopnpvie u npakmuueckue
pabomol:

JlaGoparopnas paGota Ne 3.
«Mopdonornyeckne 0COOEHHOCTH
PACTCHUIA M3 Pa3HBIXMECT OOUTAHUS.
JlaGoparopnas padota Ne 4. « Biusuue
CBETA HAa POCT U Pa3BUTUE YEPEHKOB
KOJIEYyCAa»

PackpbiBaTh copep:kaHue TEPMUHOB U
NOHATHN: a0MOTHYECKUE (PAKTOPHI,
(doroneproauM, OUOTOTMYECKUE

MBI
AHaM3MpOBaTh IECHCTBHUE CBETA,
TEMIMEpaTyphbl, BAKHOCTA Ha OPraHU3Mbl
¥ IPUBOJUTH MPUMEPHI
NpUCHOCOOJEHHOCTH OPraHU3MOB.
[TpoBOUTH OMOOrMUECKUE HAOTIOICHMSI
¥ 0OpMJISATh PE3YIbTAThl TPOBEAEHH" ™
HAOMOCHU A
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3.4 | buornueckue buornueckue pakropsl. Buas PackpeiBarh coaepxaHue TEpPMUHOB
(haxTOpBI OMOTHUYECKHUX B3aUMOJICHCTBUH: Y TIOHATHH: OMOTHYECKUE (PaKTOPBI,
KOHKYPEHIUS, XUITHUYECTBO, CAMOMO3 U | XHIIHUYECTBO, MAPA3UTH3M,
ero Gopmsel. [lapaszutusm, Koonepanus, | KOHKYPEHIUS, MYTyaau3M, CAMONO03,
MYTYalau3M, KOMMEHCAIU3M KOMMEHCAIIM3M, HaXJIeOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO, AMEHCAJIA3M,
AMEHCAITN3M, HEUTPAIA3M. HENTPAITU3M.
3HaueHue OMOTUYECKUX Xapaktepu3oBarb OMOTHYECKHE
B3aNMOJICVCTBHM JUIs CYIIECTBOBAHUS (baKTOpBI M BU /bl B3AUMOOTHOLIECHU I
OpPraHu3MOB B MTPUPOIHBIX COOOIIECTBAX. | MEXKY OPraHU3MaMU;, TPUBOANTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOR
Tabauywvr u cxemwi: «lIumesbie nenu MPUCIOCOOJIEHHOCTH OPraHUu3MOB.
CpaBHHBaTh Mexay coOO0il BHIbI
OMOTHYECKHUX B3aUM OJICHCTBU I
OpPraHu3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKA PackpbiBath conepkaHue TEPMUHOB U
XapaKTEPUCTUKHU nonynsauuu. OCHOBHBIE TOKA3ATENN MOHATUH: TOMYJISALUS, YACIEHHOCTB,

BUJa U MONyJsanuu

MONYJISAIWHU. YACIEHHOCTD, TJIOTHOCTB,
POKIAEMOCTb, CMEPTHOCTh, IIPUPOCT,
Murpanus. J[MHaMruKa YUCICHHOCTH
MONYJIAIWHU U €€ PETYJISLUSL.
JHemoncmpayuu:

Tabauyvr u cxemwr: «llonynsuumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJIAUAA UHPY30PUU-TY PETBKIY.
Jlabopamopnesie u npakmuueckue
pabomol:

IUIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTD,
MPUPOCT, MATPALIUS, TUHAMUKA
YUCIICHHOCTH TONYJISLIAN.
Xapakrepu3oBaTh OCHOBHBIE [TOKA3ATEIN
1 SKOJIOTHYECKYIO CTPYKTYPY
MOMYJSUUW;, ONTUCHIBATE MEXAHU3MBI
PETYISILANA YACTIEHHOCTH O YJISILUN

63



OenepanbHas pabouas mporpamma | buosorus. 10—11 kmaccet (6a30BbIid ypOBEHB)

[TpakTrueckas padora Ne 2. «Iloacuér
MJIOTHOCTH MOMYJISIUA Pa3HBIX BUJOB
pacTeHuiny

Hroro gacos o teme

5

Tema 4. Coo011ecTBAa H DKOJOrHIeCKHE CHCTEMbI

4.1 | CooOmecrBa 1 Co0011ecTBO OPraHu3MOB — OUOLIEHO3. PackpeiBarh copepkaHle TEPMUHOB U
OpPraHu3MOB CTpyKkTypbl OMOLEHO3A: BHI0BA, TOHSTH: OMOLIEHO3, SKOCUCTEMA,
POCTPAaHCTBEHHAs, Tpo(ruUecKas OHMOreoneH03, BUAbI-IOMUHAHTHI,
(muieBas). Buabl-TOMUHAHTEI. AKOJIOrMYeCKas HMILA.
Cpsi3u B OMOLIEHO3E. XapakTepu3oBarb OUOIICHO3
Jlemoncmpayuu: (cOOOIIECTBO), €0 BUIOBYIO,
Tabmuyvr u cxemor: «llumeBble HEMWy, IPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
«BHOIIEH03: COCTAaB U CTPYKTYpPay. CTPYKTYPBIL
Obopyoosanue: MOACTb-ANTIITUKALAS OOBSACHATH POIb KOMIIOHEHTOB
«TunruHble OUOLICHO3bIY; TepOapuii OMOLIEHO3a B MOAJIEP’)KAHUHU €TI0
«PactutenbHble cOO0IIECTBAY; CTPYKTYPBI ¥ CYLICCTBOBAHHUS
KoJuiekus «bruonenosy HA ONPEACTEHHON TEPPUTOPHUN.
OOBACHATH OMOJOTMYECKHIA CMBICIT
SAPYCHOCTH UJIMCTOBOM MO3anKH.
CpaBHHMBaTh KOMIIOHEHTBI OMOLIEHO30B,
WX BHJIOBYIO, MPOCTPAHCTBEHHYIO W
TPO(PUUYECKYIO CTPYKTYPBI, CBA3H MEKIY
OpraHu3Mamu
4.2 | DKOCHUCTEMBI H 2 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI). | PackpbIBaTh coepkaHue TEPMUHOB U

3aKOHOMEPHOCTHU UX
CYIIECTBOBAHUS

ITousiTe 00 AKOCUCTEME 1
OHMOreoIeH03E.
OYHKITMOHATTLHBIC KOMITOHECHTHI

TTOHSTHIA: PKOCHCTEMa, OMOreOIeHO3,
MPOAYIICHTHI, KOHCYMEHTHI, PEAYIEHTHI,
Tpo(uYeCKIE YPOBHHU, TTUIIICBAS
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3KOCUCTEMBI. TPOAYLIEHTBI, KOHCYMEHTHI,
PEAYLICHTHIL.

KpyroBopor BEMIECTB U MOTOK SHEPTUH
B OKOCUCTEME.

Tpoduueckue (MUIIECBBIE) YPOBHU
3KocucTembl. [IMIneBble ey U CETH.
OCHOBHBIE MTOKA3aTENHA 3KOCUCTEMBI.
oromacca, MpoAYKIHsl. DKOJIOTUYECKUE
NUPAMHUJBL MPOIYKIIMHA, YACIEHHOCTH,
Oounomaccel. CBOICTBA SKOCUCTEM:
YCTOMYUBOCTh, CAMOPET YIS,
Pa3BHUTHE.

Cyxkueccusi.

Hemoncmpayuu:

[lopmpemuwi: A. Jlx. TeHcnn,

B. H. Cykaués.

Tabmuyvr u cxemor: «IIpupoaHbIe
cooO1ecTBay, «Llenu nuranusy,
«IKOJIOrMYECKas MUPAMUID»

LEMb U CETh, IKOJIOTMUECKUE
nupamubl, Ouomacca, mpoayKIus,
CYKLIECCHS.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(e€ cnocOOHOCTh K JIMTEIIbHOMY
CaMOMOJIEPKAHUIO, OTHOCUTENILHO
3aMKHYTbIH KPyrOBOPOT BEILECTB,
HEOOXOAMMOCTh MOTOKA 3HEPTHN ).
CpaBHUBATh MACTOULIHBIE U JIETPUTHBIC
NUILIEBBIC LIENH, TPOPUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuath nupaMuibl MPOAyKIMH,
OUPaMUIbl YUCIIEHHOCTH U MU PAMUIBI
OMOMAacCBHI.

CocTaByiaTh UENH U CETU MUTAHUSL.
IlepeuncnsaTh CBOWCTBA IKOCUCTEM:
YCTOWUYMBOCTh, CAMOPETYJISALUS,
Pa3BUTHUE (CYKIECCHS).

OnuchiBaTh MEXAHU3M MOAIEPIKAHMSI
PaBHOBECHUS B DKOCHUCTEMAX.
XapakTepu30BaTh CYKIIECCUH, BBISBIISTh
NPUYMHBL B 00LIME 3aKOHOMEPHOCTH
CMEHBI SKOCHCTEM

4.3

[Ipuponusie
DKOCUCTEMBI

[IpupoaHBIE 3KOCUCTEMBI.
DKOCUCTEMBI PEK U 03ED.
DKOCHCTEMA XBOMHOr0O WA
LIUPOKOJIMCTBEHHOTO JIECA.

PackpbiBaTh coepskaHie TEPMUHOB U
MOHSATHI: BOJAHBIE SKOCUCTEMBI,
OHMOreoneH03bl, (PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauyvr u cxemvi: «IKOCUCTEMA
LIMPOKOIUCTBEHHOIO JIECAY,
«DKOCHCTEMA XBOMHOIO JIECay,
«bHOLIEHO3 BOJOEMAY.

Obopyoosanue: TepOAPUN U KOJIJIEKIUU
pacTeHuii M )KUBOTHBIX,
MPUHAMJICIKALIUX K PA3HBIM
AKOJIOTUYECKUM TPYIIIaM OJHOTO BUAA

[TprBOaUTE MPUMEPBI MTPUPOTHBIX
OKOCUCTEM CBOEH MECTHOCTH.
CpaBHHMBATh HA3EMHBIE U BOAHBIC
3KOCHCTEMBI; OPraHUu3MBbl, 00Pa3yIOIIHeE
pa3HbIe TPOPUUECKHE YPOBHU

4.4 | AHTPONOrE€HHBbIE AHTPOIIOr€HHBIE SKOCUCTEMBI. PackpeiBaTh conepikaHue TEPMUHOB U
3KOCUCTEMBI ATPO3KOCUCTEMBI. NIOHSATUIA: aHTPONIOrEHHASI SKOCUCTEMA,
Ypboakocuctemsl. bronornyeckoe u arposKocHcTEMa, YpPOOIKOCHCTEMA,
XO3SIICTBEHHOE 3HAYEHUE ouopazHooOpaszue.
arpo’KOCUCTEM H YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopaznooOpaszue kak (pakTop ypOO3KOCUCTEMBI, OCOOEHHOCTH UX
YCTOMYHMBOCTH 3KOCUCTEM. COXPAHEHUE | CYLIECTBOBAHMSI.
OHMOJIOrMYECKOr0 pa3HO00pa3us [TpuBOANTH MPUMEPHI AHTPOIOr€HHBIX
Ha 3emuie. 3KOCHCTEM CBOCH MECTHOCTH, OMUCHIBATH
Jemoncmpauuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabmuyvr u cxemvl: KATPOLEHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: KOIIEKIMS « BpeAuTeNn | NPUPOAHBIX SKOCUCTEM U
BOKHENIINX CEJIBCKOXO3SHCTBEHHBIX arpodKOCUCTEM, arPOIKOCUCTEM U
KYJIbTYP» ypOoO3KOCHCTEM
4.5 | buocgepa — Yuenne B. U. Bepraackoro o Ouocdepe. | PackpriBarh conep:kaHue TEPMUHOB U
riodanbHast ["'panuel, cocTaB U CTPYKTypa NOHATHIA: Onocdepa, )KUBOE BELIECTBO,
3KOCUCTEMA 3EMITH ounocdepsl. 2KuBoe BEMIECTBO U €T0 JMHAMHYECKOE PABHOBECHE.

¢yHkunn. OcodeHHOCTH OMOC(hEPBI KaK

Ouenusarb Bknan B. Y. Bepnaackoro
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rII00AIbHON 3KOCHCTEMBI.
JIMHAMHWYECKOE paBHOBECHE U 0OpaTHas
CBsI3b B OHochepe.

Hemoncmpauyuu:

I[lopmpemui: B. Y. BepHaackuii.
Tabauyvr u cxemwvi: «OOWAs CTPYKTYypa
ouocdepnl», «PacnpocTpaHeHue KU3HUA
B Onocepe», «O30HOBBIN SKPaH
ounochepsi»

B CO37laHuE yueHus o duocdepe.
XapakTtepu3oBaTh COCTaB OMOChEpHI,
(P)YHKLIMH 5KMBOTO BELECTBA OMOCHEPHI
W ONPENENITh (Ha KapTe) 00NacTh €ro
HauOOJBIIEr0 PACHPOCTPAHEHUSI.
[TpuBOAUTE NPUMEPBI MPOSIBICHUS
(PYHKLIHIA 5KHBOTO BEIECTBA OUOC(EPHI,
OMOreOXMMHUUYECKON AEATENIbHOCTH
YeJioBeKa.

[lepeuncnare 0ocoOeHHOCTH OHOCHEPBI
KaK I100abHOM 3KOCUCTEMBI 3€MJITH

4.6 | 3aKOHOMEPHOC » s KpyroBopoTs! BeLIECTB U PackpeiBate conepkaHnue TEPMUHOB U
CYLIECTBOBAHHUS OMOreOXUMHUYECKUE UKJIIBI JJIEMEHTOB NOHSTHN: LETOCTHOCTh OHOChEPBI,
ounocdepsl (yrnepoja, a3orta). KPYrOBOPOT BEUIECTB,

3oHanbHOCTH OHOchepbl. OCHOBHBIE OMOr€OXUMUYECKUE TTAKITBI

OMOMBI CYIIIH. 3JIEMEHTOB, 30HAJILHOCTH OMOC(hEPHI,

Jlemoncmpayuu: OHOMBL.

Tabnuyvr u cxemur: «KpyroBopor OnuceiBark KPyroBOpOT BEILLECTB,

yraepoaa B ouocheper, «Kpyropopor OMOre€OXMMUYECKUE IUKIIBI a30Ta U

a30Ta B MPUPOJIE» yraepojaa B ounocdepe.
OOBSCHITH MPUUUHY 30HATLHOCTH
ouochepsl. [lepeuncnsrs u
XapaKkTEPU30BaTh OCHOBHBIE OMOMBI
CylH 3eMJIn

4.7 | YenoeeuecTBo YenoseuecTBo B Onochepe 3emum. PackpeiBaTh conepikaHue TEPMUHOB U

B Onocdepe 3emaun

AHTPOMOTCHHBIEC N3MEHEHU S
B Onocdepe. ['nodanbHbIE

MOHATUI: aHTPONIOTEHHBIE U3MEHEHMS,
SKOJIOTUYECKUI KPU3UC, MITOOATbHBIC
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3KOJIOTUYECKUE TPOOTIEMBI.
Hemoncmpayuu:

Tabnuyvr u cxemor: «l IpumepHbIE
AHTPOIIOTEHHBIE BO3ICHCTBUS

Ha IPUPOAY», K BOKHEHIINE UCTOUHUKHI
3arps3HEHUS BO3AyXa U TPYHTOBBIX
BO», «IlouBa — BayKHEHIIAS
cocTapisironias onocdepon?, «DaKTOPLI
JErpafanuu nousy, «llapHUKOBBIA

3¢ Pekr», «DaKkTOpPBl paAROaAKTUBHOTO
3arpsa3HeHust Onocdepb»; KpacHas
KHHTa PO, n300pakeHns OXpaHIeMBbIX
BUJIOB PACTEHUNA U KUBOTHBIX

npOOIIEMBIL.

XapakTepu3oBarh OMOCHEPHYIO POJIb
YeJTOBEKA.

[TprBOIUTE MPUMEPBI AHTPOTIOTE€HHBIX
U3MEHEHU B Orocdepe.

OueHuBaTh MOCIEACTBHS 3ar PA3HECHUS
BO3YIIHOW, BOAHOM CPEbl, U3MEHEHUS
KJIMMAaTa, COKPALICHHS
OropazHooOpaszusl.

DOopMyIHPOBATh COOCTBEHHYIO TTO3ULIUIO
M0 OTHOILIEHUIO K TJIOOAJTbHBIM 1
PETHOHATBHBIM SKOJIOTUYECKUM
npobremMam, apryMEHTHPOBATh CBOKO
TOUYKY 3PCHHSI.

Ha3zpiBarh npuyrHbBI NOSBICHUS
[IPUPOJOOXPAHHON 3THKH,

PacKphIBaTh 3HAUEHUE TTPOTrpecca

JUTSL TPEOAOJICHHS] SKOJIOTHYECKOTO
KpHU3uca

4.8

CocymiecTBoBaHUE
NPUPOIBI U
YeJI0OBEUECTRA

CocymecTBOBaHNE PUPOIBI U
yenoBedecTBa. CoOXpaHeHue
OnopazHooOpa3us Kak OCHOBA
ycroiuuBocTr duochepnl. OCHOBA
PALMOHATILHOTO YIIPABICHUS
MPUPOTHBIMH PECYPCAMHU U UX
HCMOJIL30BaHuE. JlOCTIKEHUS OMOJIOTUHT
Y OXpaHa NpPUPOJBL

PackpeiBaTh conepikaHue TEPMUHOB U
MIOHATHIA: PallHOHAILHOE
[IPUPOJAONOJIB30BAHNE, YCTONYNBOE
Pa3BUTHE, KOIBOIIOLIHS.
XapakTepru3oBark PalMOHAIBHOE
UCITOJIB30BAHUE TIPUPOAHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHUS KOHLETLIANA
YCTOMYMUBOTO Pa3BATHSA
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Hemoncmpayuu:
Tabauyvr u cxemwvi: «buocdepa n
YEITOBEK»

Hroro vacos nmo teme 9
PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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