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NNOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke MpOorpaMMsbl 1Mo OMOJIOTHH TEOPETUYECKYI0 OCHOBY JJISI ONPENEIeHUs] OJXO0/I0B K
bopMUPOBAHUIO cOoEepKaHUs yueOHOro mpeamera «bronorus» cocTaBUiIN: KOHIIETITYaTbHbIE MOJ0KEHUS
OI'OC COO o B3anM0OOYCIOBIEHHOCTH LIEJNEH, COAEpIKaHUs, Pe3yabTaTOB OOy4YeHHUs M TpeOOBaHUU K
YPOBHIO TOATOTOBKHM BBITYCKHUKOB, IOJIOKEHHS 00 OOMIMX LEIsSX M MPUHIUINAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSTHUE CHCTEMBI cpelHero odmiero obpazoBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHUs O creurduke OuonOruM, €€ 3HaYeHUH B IIO3HAHWU >KUBOM MHPHUPOABI U OOECIeYeHHUH
CYIIECTBOBaHMS 4eIoBedecKoro obmiectBa. CoriaacHO Ha3BaHHBIM IMOJIOKEHHSIM, ONPEACTICHBl OCHOBHBIC
(GyHKIIMH IpOrpaMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpaMmma 1o OwWONOrMM AaéT MpPEACTaBICHHE O IeNsAX, o0 oOmei crpaterun OOy4eHHs,
BOCIIUTAHUS M DPa3BUTHS OOydaloIIUMXCsl CpelncTBaMu ydeOHoro mnpeamera «buosjorus», ompeneiser
00s3aTeNIbHOE TIPEIMETHOE COJAEpKAHHUE, €ro CTPYKTYpYy, paclpeneieHue 10 pas3jienamM U TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BaTEIbHOCTh M3Y4YEeHUsS Y4eOHOro marepualia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM 00pa3oBaTENbLHOTO IPOLECCa, BO3PACTHBIX OCOOCHHOCTEU
oOydJaronuxcs.

B mporpamMMe mo OHONOTMM TaKKe YYWTBHIBAIOTCSA TPeOOBAHMSA K IJIAHUPYEMBIM JUYHOCTHBIM,
METanpeMETHBIM U TMpPEeIMETHBIM pe3yibTaTaM oOyueHus B (POPMHpPOBAHMM OCHOBHBIX BUIOB y4eOHO-
MIO3HABATEIILHOM  JIEATEbHOCTH/YIeOHBIX  JEHCTBHI  OOY4YalOMIMXCSl TI0 OCBOCHHIO  COZIEPIKaHUS
OHroJI0ruYecKkoro 0opazoBaHusl.

B nporpamme mno Ouosoruum (10-11 xkmaccel, 0a30Bbli YpPOBEHb) pealM30BaH PHUHLIMII
MPEEMCTBEHHOCTH B U3YYECHUU OMOJIOTUHU, Oiarogaps yeMy B HEH MPOCMaTpHUBAETCA HAMPaBICHHOCTh Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTAIMI JUYHOCTH, SKOJOTHYECKOrO MBIIUICHHS], MPEACTABICHUH O 370pOBOM 00pa3ze XKU3HU U
OepeXHBIM OTHOILIEHUEM K OKpyKawolled mnpupogHoi cpexae. IlosTomy Hapsay ¢ U3ydyeHUEM
0011eOMOIOrMUeCKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUU >KUBBIX CHCTEM Pa3HOIO paHTa U CYIIHOCTH
OCHOBHBIX IMPOTEKAIOIIMX B HHUX IMPOLECCOB B MporpaMme MO OHOJOTUU YIEICHO BHUMaHHUE
UCTIOJIB30BaHUIO MOJYYCHHBIX 3HAHUN B TOBCEIHEBHOW KM3HU IS PEIICHHS MPUKIATHBIX 33734, B TOM
yucie:  Opo(UIAKTUKA  HACJIENCTBEHHBIX  3a00ieBaHHMI  4YeloBeKa,  MEAMKO-T€HETHYECKOro
KOHCYJIbTUPOBaHHS, OOOCHOBAHMSI JKOJOTHMYECKH IIeJIeCOO0pPa3sHOr0 TMOBEACHHS B  OKpY)KalomIeh
HOPUPOIHON cpesie, aHaIu3a BIUSHUS X03IHCTBEHHOM IEATEbHOCTH YeJIOBEKa Ha COCTOSIHUE MTPUPOTHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHME BHMMAHHS K MPUKIAJAHON HaNpaBICHHOCTH y4eOHOro mpeamera
«buonorus» NpoaUKTOBaHO HEOOXOAMMOCTBIO 00ECTIeUeHHs! YCIOBHI ISl peIlieH s OJHOM U3 aKTyaJIbHBIX
3a/1a4 IIKOJIbHOTO OMOJIOTMYECKOr0 00pa30BaHUsl, KOTOpas MpeanonaracT GopMupoBaHue y 00yJaronmxcs
CHOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHHSIM JJUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero odiiero oopa3oBaHusl 3aHUMAaeT BakHOoe MecTo. OHa olecreuynBaeT
¢dopmHpoBaHUEe Yy OOydYarOLIUXCS NMPEACTaBICHUI O HAayyHOM KapTHHE MHUpa, pacliupseT U o0oOIaeT
3HaHUS O JXUBOW TpUpOAE, €€ OTIIMYUTEIbHBIX MPHU3HAKAX — YPOBHEBOW OpraHW3allMM W HSBOJIOLUH,
CO3a€T YCIOBMs JUIS: TIO3HAHMS 3aKOHOB JKMBOM MNpHUpOIbl, (OpMHPOBAaHUS (YHKIMOHAIHHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M 0e30macHOro o0Opasza >KM3HHM, DKOJOTMYECKOTO MBIIUICHHUS,
[IEHHOCTHOT'O OTHOIIEHUS K KUBOM MPUPOJIE U YETOBEKY.

Bornbiioe 3HaueHne OMOIOTHST UMEET TAKXKe JIUIsl PEIICHHsI BOCIIUTATENbHBIX W Pa3BUBAIONINX 33734
cpeaHero obmero oOpa3oBaHus, couuanu3auuu oOyuarommuxcsi. M3yuenue Ouonoruu oOecreynBaeT
yCIOBHS JUTSI ()OPMHPOBAHUSI MHTEIUICKTYaTbHBIX, KOMMYHHKAIIMOHHBIX W WH()OPMAIIMOHHBIX HABBIKOB,
ICTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET WHTETpalliy OHMOJIOTMYECKUX 3HAHMW C TMPEJCTAaBICHUSMHU U3
IpyruX y4eOHBIX TMPEIMETOB, B YaCTHOCTH, (U3WKH, XUMHUH U reorpaduu. Ha3zBaHHBIE MOJOXKEHHS O
npeaHa3HauYeHuH y4yeOHoro mpeamera «buonorus» cOCTaBWIIM OCHOBY ISl ONpEeAeNeHHs MOIXOAO0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPIKAHMSL, IPE/ICTABICHHOIO B IpOrpaMMe Mo OHOJIOTHH.

OT160p conepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3ULIUI
KYJIbTYpPOCOOOPA3HOTO MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM 00ydYaroIIuecs TOJKHBI OCBOUTH 3HAHUS U
yYMEHUS, 3HauMMble JUIsi (OPMHPOBAHUS OOLIEH KyJbTYpbl, ONpEIEISIONINE aJeKBATHOE MOBEICHHE
YEJIOBEKa B OKpYXKAIOIel MPUPOIHON cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHON JKU3HU U MPAKTUUYECKON
nesrenbHOCTH. Oco0oe MeCTO B ATOM CHUCTEME 3HaHUI 3aHUMAIOT 3JEMEHTBI COJEp)KaHHs, KOTOphIE
CIIy»aT OCHOBOW sl (pOPMHUPOBAHUS TPEICTABICHUNH O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHE



MUpAa U I[IEHHOCTHBIX OpPHEHTAIUSAX JMYHOCTH, CHOCOOCTBYIONIMX TyMaHH3alUu OWOJIIOTHYECKOTO
o0Opa3oBaHusl.

CtpyKTypHpOBaHHE COJIepKaHUs Y4eOHOTro MaTepHaia B IporpaMme Mo OMOJOTUU OCYIIECTBIEHO C
y4€TOM TPUOPUTETHOTO 3HAYCHMS 3HAHUH 00 OTJIMYUTENBHBIX OCOOCHHOCTSIX XMBOW HPUPOABI, O €€
YPOBHEBOM OpraHu3allid MU SBOJMIONMH. B COOTBETCTBUM € 3THUM B CTPYKType y4eOHOro IpeaMera
«buonorus» BbIIEIEHBI CIEAYIOUINE COAepkKaTeIbHble TUHUM: «buosiorusa kak Hayka. MeToJpl Hay4yHOTro
no3HaHusmy, «Kierka kak Ouonoruueckas cucremay, «OpranusM kak Ouosoruyeckas cucremay, «Cucrema
¥ MHOT00Opa3ue OpraHu4ecKoro Mupay, «IBOJIOLUS KUBOH HNPUPOABD, «DKOCUCTEMbI U MPUCYIIHE UM
3aKOHOMEPHOCTH».

Llens n3ydenus: yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJCHHE 00YJaIOUIMMHCS
3HAHUSAMU O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpPraHU3alliy JKUBBIX CUCTEM Pa3HOTO paHra U MpuoOpeTeHue
YMEHUH HCIOJB30BATh 3TU 3HAHUS JUISI TPAMOTHBIX ACWCTBUI B OTHOIICHUH OOBEKTOB KUBOM MPUPOIBI U
pelIeHUs PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikenue nenu u3ydeHus yueonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecriednBaeTCs
pELICHUEM CIIEYIOLIUX 3aa4:

OCBOCHHME OOYYaIOMIMMHUCS CHCTEMbl 3HAHMH O OWOJNOTMYECKUX TEOpHsIX, YYEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBHJaX, CIYXKallMX OCHOBOW JUisi (OPMUPOBAHUS MPEACTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HaydyHOrO TMO3HAaHMs, CTPOEHUU, MHOTrO00pa3uu u
O0COOEHHOCTSIX JKHMBBIX CHCTEM Pa3HOT0 YPOBHS OpraHM3alM, BBIJAIOIIMXCSA OTKPBITUSX M COBPEMEHHBIX
UCCJIEIOBAHMIX B OMOJIOTHH;

dopMupoBaHue y OOy4aroUMxXcs I103HABATEIbHBIX, MHTEUIEKTYQIbHBIX W  TBOPUYECKUX
CIIOCOOHOCTEH B Mpollecce aHalu3a JIaHHBIX O MyTSIX Pa3BUTHs B OWOJOTMH HAYYHBIX B3TJISAOB, HIEH U
MOJIXOJIOB K U3YYEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJICHUE Y O0yUaroIMXCsl 00IIel KyIbTypbl, JYHKIIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE YMEHUN
OOBSACHATH M OLIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUpA >KMUBOM IPUPOJbI HA OCHOBAHUU 3HAHUU U OIIBITA,
MOJTy4YEHHBIX TIPU U3YYEHUU OHOJIOTHUH;

dbopMupoBaHHE y OOYYAIOIIUXCS YMEHHH WJUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHYCCKHX 3HAHUHN B
MPaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKAa, pa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJIOTMM U
arpoOUOTEXHOJIOTHI;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHHUS  YENOBEKOM KUBOW  MPUPOJIBL,
HEOOXOIUMOCTH OEpeKHOT0 OTHOUIEHMs] K HeH, COOJIIOEeHUs STUYECKMX HOPM IIpH IPOBEICHUU
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUI I MOBBIIIEHUSI YPOBHS SKOJIOTMYECKON KYIbTYpBHI,
U1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUNM U YMEHUM B TTOBCEIHEBHOM >KM3HU JJIsI OIICHKU TTOCIICICTBUMA
CBOEH JIeATENPHOCTH MO OTHOLICHUIO K OKpY)XKarolleil cpefe, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBAaHUE U
cobmoienre Mep mporiIakTHKN 3a00I€BaHUN.

B cucreme cpennero obuiero oobpazoanus «buonorusy», uzyuyaemas Ha 0a30BOM ypOBHE, SIBJISIETCS
00s3aTeNbHBIM Y4€OHBIM IIPEIMETOM, BXOJSIIMM B COCTaB MpeaIMeTHOM obsacTi «EcTecTBeHHO-Hay4YHbIE
IIPEIMETBI».

Jlns n3ydyenust Ouosioruu Ha 0a30BOM YpOBHE CpPeHEr0 00111ero o0pa3oBaHMs OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTo b1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konb1os, k. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NPHU HU3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpaJIbHBIX BellecTB B KkieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue karammzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrieBonabl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TMOJNHMcaxapuibl (KpaxMman, TJIHKOTeH, [eToNo3a). buonornyeckue QyHKIMUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounas Tteopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MEeTO/Ibl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmIre Mpu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
memOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cuctemMa CuHTe3a Oelka.



Tumbl KJIETOK: SyKapHOTHYecKass M mpokapuoTuyeckas. (OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, MiacTuibl. lIpoucxoxneHne MUTOXOHAPUA U IUIACTHA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpEHU, IKCIEPUMEHTOB, MUKPOIIpPENapaThl PACTUTENbHBIX, KUBOTHBIX W OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpoeHHUS KJIETOK pACTCHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poipb
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3el (orocunTe3a. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a JIs JKU3HHU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTnyeckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasuuud. KoaupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUpPYycoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIe BUpycaMu. Bupyc umMmmyHoaeduunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl: «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIHMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKJI, WM JKU3HEHHBIM NMKN KieTku. MHTepdasza m murtos. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmukamus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
pPa3MHOXEHHS: JIeJIEHUEe HaJIBOE, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu wmeiosza. [Iporeccel, mpoucxomsiniue Ha cragusx Menosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AWLIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHMS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KHUBOTHBIX: JApOOJIEHHE, TracTpyssaius,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOMHOE OMIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIETOUHBINH UMK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka milekonuraromero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabnmoeHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHass pabora Ne 4. «/3ydeHHWe CTPOCHHUS TMOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETUKU. BKIIam poCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpupnoe  CKpeuMBaHuWe. 3aKOH  HE3aBUCMMOIO  HACJIEJOBAHUS  NPHU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana mno CIEMIEHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble opraHu3Mbl. HacnenoBaHue MNpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiil psg u BapuannoHHas kpuBad. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHasi, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUpPOBaHKUE, B TOM yucie ¢ nomotpio [1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMoaeicTBUE aUIEIbHBIX TEHOBY, «l €éHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpynm KpoBu», «MyTalroHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monenu-ammukanuu «MoHOrHOpUaAHOE CcKpemmBanuey, «HemonHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIposoduna» (Hopma, myranuu Gopmbl KPBUTLEB U OKPACKH Teja), repdapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnas pabora Ne 6. «3yyeHue Moau(pUKAIMOHHON W3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuusi KaKk HayKa U MPOIECcC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMECHHBIE METOJBI CEICKIIUU. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CEIEKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — ayTopuaudr. OtnanéHHas ruOpuauzanus U e€  YCHEeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK u Ttpancrenneix opranuzmoB. Knetounas wumxenepusi. Knetounsbie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomumnoumus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpakTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMM PACTeHHMH M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOLIHOHHASE OMOJIOTHA.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUU. DBOJIIOIMOHHAA TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHUE YBONIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonuH. [laneoHTosornyeckue: MOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETONHUCH, iepexoaHble ¢popMbl. buoreorpaduyeckue: cxoacTBo
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U Pa3iuuus SMOPHOHOB pPAa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJOTUYHBIE, PYyJAUMEHTApHBIE OpTaHbI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIECICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukymye Cuibl HBOJMIOUMM  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkymue cuibl ((pakTophbl) 3BOJIONMU BHJIOB B TIpupoje. MyTallMOHHBIN MpoIecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Bosonuu. [Ipumeps npucnocoOnenuii
y OpraHu3MoB. ApoMop( 036l U HINOATATITAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacteHmit», «MHOrooopasue mopoj
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHUYUBOCTbHY, «ApoMopdO3bD»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJIOTUIECKOE BU00Opa30BaHHEY.

Ob6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPACKH, HA0Op IJI0A0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX W pacTeHHi», Moaens ammuukanus «llepekpéct XxpoMocomy, BIaKHBIE Mperaparhl
«Pa3Butue Hacexkomoro», «Pa3BuTme mArymku», Mukpomnpenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHay4dHbIE NIPEICTABIECHUS O 3apOXKACHUHU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKMX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tambl Ouonornyeckoi spomtonun. ['umoreza PHK-mupa.
®dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xu3Hm Ha 3emsie mo spam u nepuomaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpaykeHue 3BOJOLUU. OCHOBHbBIE CHCTEMATHUECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJorus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuwxymue cuibl  ((pakTopsl) aHTpomorenesa. HaciencTBeHHass W3MEHUUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsamoxomdmmii, Yenosek HeanaepranbCckud, YenoBek pasyMmHbli. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. W. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner 1 cxembl: «Bo3aukHoBeHNe COTHEYHOH CUCTeMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAHbOHIIA), CIENKH WM U300paKeHHUs] KaMEHHBIX OpYyIUi
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3yyeHHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojorusi Kak Hayka. 3agadyd M pa3fenbl AKOJOTMH. MEeTOJbl 3KOJOTHYECKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMsI ~ OpPraHWU3MOB:  BOAHAs,  HA3eMHO-BO3AYIITHAs,  TOYBEHHAas,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoToNepHoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.



buotnueckne  Qakroppl. Buasl OMOTHUYECKMX  B3aMMOJACHCTBHM:  KOHKYpPEHIIMA,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTead MOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl 0OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PpPEAYLCHTBHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOpErysaLus, pazsutue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoOcdepbl Kak II00albHOW IKOCHCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONOreHHble n3MeHeHHs B Ouocgepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycrorunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuue!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUeckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMUPOKOJMCTBEHHOTO Jieca», «IDKOCHUCTEMA XBOWHOro Jjeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHHMS BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHelmas
coctasisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBelil 3G dexT, «PakTophl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykTypa ouochepsn», «Pacpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3EIY, repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300paskeHus] OXpaHIEMbIX BUIOB PaCTEHUI U KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOT HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHUS K pe3yiIbTaTaM OCBOCHHS 00YJarOITMMUCS
MPOrpaMM CPEHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX Pe3yJbTaTOB OCBOCHUS IpeaMeTa «broiorusy BbIIEIEHBI CIeyIolIne
COCTaBJISIOUINE: OCO3HAHUE O00YYAIOIIMMHUCS POCCUNCKOM I'paaaHCKONW UICHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITCIILHOCTH W CAMOOIPEACICHUIO, HAIWYHEe MOTHBAMM K OOYYCHHUIO
OMOJIOTHH, LEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUYCCKHUX TPAIUIIMIA PA3BUTHS OMOIIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
oOyyaroluxcsi pPyKOBOJCTBOBAaThCS B CBOCH JAESATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
MPUCYIIUMHA CHCTEME OHMOJOTHYECKOT0 OO0pa30BaHUs, HAIWYHE JKOJOTHICCKOTO MPABOCO3HAHUS,
CIOCOOHOCTH CTaBUTD IIEJIH U CTPOUTH KU3HEHHBIC IJIaHBI.

JInyHOCTHBIE pe3ysIbTaThl OCBOCHUS MpeaMeTa «bruoorus» JOCTUTal0TCs B €IMHCTBE y4eOHOH U
BOCIUTATEIHHON JIEATEIBHOCTH B COOTBETCTBHH C TPAJAULIMOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMHU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMHU B OOIIECTBE MpaBUIaMU U
HOpMaMH TOBEACHUSI M CIOCOOCTBYIOT IpolieccaM CaMOMO3HAHMSI, CAMOBOCIIMTAHUS M CaAMOPa3BUTHS,
pa3BUTHUSI BHYTPEHHEH MO3ULMU JIMYHOCTH, MATPUOTH3MA, YBAXKEHUS K 3aKOHY W MPaBOMOPSIKY,
YeNoBeKy TpyAa M CTapuieMy IIOKOJICHHUI0, B3aUMHOTO YBAXKEHHUS, OEpex HOro OTHOIIEHUS K
KyJbTYPHOMY HAacJIEAUI0 W TpaaulMsIM MHOTOHAIMOHAIbHOrO Hapoja Pocculiickonn ®enepanuu,
MIPUPOJIE U OKPYKAIOIIEH cpefe.

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS YyueOHoOro mnpeamera «buonorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh UM CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpPWEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JEATEIBHOCTH B IPOIECCE peallu3allid OCHOBHBIX HAIMPABICHUNA BOCHHUTATEIbHOU
NEeSTETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIIMH OOYYAIOIMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKEHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITENFHOCTH TpPHU CO3JAHMM Y4YEOHBIX MPOEKTOB,
pelieHnu yueOHBIX U MTO3HABATENbHBIX 3a1a4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSITh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHHIO K SIBICHUSM COBPEMEHHOMN
’KH3HU U 00BICHSTE €€;

YMEHHE YYUTHIBATH B CBOUX ACHCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeN C Pa3HbIMU YOEKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TMPOIECCE COBMECTHOTO  BBHIMIOTHEHUS  y4eOHBIX,
MMO3HABATEJIPHBIX M HCCIICIOBATEIHCKUX 3a/1a4, YBOKUTEIHHOTO OTHOIICHHSI K MHEHHUIO OMIITOHEHTOB TP
00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOIIOTUYECKOTO COACPKAHMS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW HWACHTUYHOCTH, IMATPUOTHU3MA, YBAKCHHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHOW, ropAaocTu 3a cBOW Kpaid, cBolo Poauny,
CBOM SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MNPUPOAHOMY HACIEAUI0O U TMaAMSITHUKAM HPHUPOABI, JTOCTUKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC;



CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCUWCKHX YUYEHBIX B CTAHOBJIICHWE W DPa3BUTHE OHMOJIOTHH,
MOHUMAaHUS 3HAUEHUs OWOJIOTUM B MO3HAHUU 3aKOHOB NMPHUPOJBI, B KU3HU UYEIOBEKA U COBPEMEHHOTO
o0111eCTBA;

uzeitHas yoexx1IEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTb 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICHh Ha
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OYAYIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSAM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLMAMU Hapoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETHYECKOE OTHOIIECHHWE K MHPY, BKIIOUYAs ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHKE SMOITMOHAIBHOTO BO3ICUCTBUS KUBOM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMJICHUE MPOSIBISATh KayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢pusnueckoro BocnuTAHMSA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSi U IMOLHOHAJIBHOIO
os1aromostyums:

MOHMMAaHUE M pealu3alus 370pOBOro M 0e30macHoro obpasza >KM3HU (3I0pOBOE MUTAHHE,
COOJTFOZICHHE TUTHEHWYCCKUX IMPaBWJI H HOPM, COAQJAHCUPOBAHHBIM PEXHM 3aHATHH M OTABIXA,
perynsapHas ¢uznuecKas aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PH3MUECKOMY U TICHXUYECKOMY 370POBBIO;

MMOHMMAaHKUE IEHHOCTU MPaBUJ MHIUBUIYATHHOTO U KOJUIEKTUBHOTO OE€30MacHOrO MOBEICHUS B
CUTYAIHSIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TOCIEACTBUA U HENPHUATHS BpPEAHBIX MPHUBBIYEK (YMOTpEOJIeHUs aJIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJIOIMYECKOM M COLMAJIbHOW HaIpaBJIECHHOCTH,
CIIOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENBHO BHITIOJIHATH TaKyIO JI€SITEIILHOCTS;

UHTEpEC K pas3nuuHbM cdepam mpodecCHOHATBHOW JEeSTENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOTMYEeCKOT0 BOCTIMTAHMS:

AKOJIOTHUYECKHU I1eTIeCO00pa3Hoe OTHOIIEHHE K MPUPOJIE KaK UCTOYHUKY KU3HU HA 3eMJie, OCHOBE
€€ CyIlIeCTBOBaHMS,

MOBBILIEHUE YPOBHS IKOJIOTMYECKOM KYJIbTYphI: IPHOOPETEHNE OMbITA MJIAHUPOBAHUS MTOCTYIIKOB
Y OIICHKU UX BO3MOXKHBIX TTOCJIC/ICTBUI JIJISI OKPYKAIOIIEH CPEJIbl;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

CIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU M3YUYCHUH OWOJOTHU 3HAHWUSA M YMEHHS TPHU
pelieHnr TMpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOJIONONIH30BAaHHEM (COOMIOEHUE TIPaBUI
MOBEJICHUsI B MPHUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHUCTEMAX, OXpaHy BHUIOB,
aKocHuCcTeM, Orochepsl);

AKTUBHOE HEMNPUITHE EUCTBUI, MPUHOCAIIUX BPEA OKPYXAIOIIEH MPUPOJHON Cpele, YMEHHUE
MPOTHO3UPOBATh HEOIATONMPHUSITHBIE JKOIOTUYECKHE TMOCIEACTBHS MPEINPUHUMAEMBIX NEHCTBUI U
MpeA0TBpaIIaTh UX;

HaJU4YMe Pa3BUTOTO HKOJOTMYECKOTO  MBIIUICHUS, JKOJOTHYECKOM  KYJIbTYpbI, OIBITA
JESATETFHOCTH IKOJOTHYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMM B MO3HABATEIHHOM,



KOMMYHUKATUBHOM U COLMAJIbHOM IMPAKTUKE, TOTOBHOCTH K yYacCTHIO B IIPAKTUYECKON NEATEIBHOCTU
HKOJIOTHYECKOHN HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

C(OPMHUPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
HAyKH M OOILIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO HAa JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHNUE SA3bIKOBOM M YMTATEIbCKOM KYJIbTYphl KaK CPEACTBA B3aUMOJIECHCTBUS MEXY
JIOJbMU U ITIO3HAHUS MUPA;

MOHMMaHWE crneuupuKkd OHOJIOTMM Kak HayKH, OCO3HaHHMsA €€ poiaud B (OPMHPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBILIUIEHUS, CO3[JaHUU LEJIOCTHOrO MPEACTaBIECHUs 00 OKPYKAIOIIEM MHUpE
KaK O €IWHCTBE MIPUPOABI, YeJIOBEKa M OOIIECTBA, B IMO3HAHWM NPHUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHny IpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH [UIsi COBPEMEHHOW LMBWIM3ALMU: 00ECTIEYeHUs HOBOTO
YPOBHSI Ppa3BUTUS MEIULUHBI, CO3JaHME IEPCHEKTUBHBIX OMOTEXHOIOIUH, CIOCOOHBIX pelaTh
pecypcHbIe POOJIEMBI Pa3BUTHUS YEIIOBEUECTBA, MIOMCKA MTyTEH BBIX0/1A U3 TTI00AIBHBIX YKOJIOTHIECKUX
npobinemM M olecrneyeHHs Mepexofa K YCTOMUMBOMY pa3BUTHUIO, PAlMOHAJIBHOMY HCIOJIb30BAHUIO
IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LEISIX IOBBILEHUS OOIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON IPaMOTHOCTH, KaK COCTaBHOM yacTH ()yHKLIHMOHAJIBHON IPaMOTHOCTH
oOyuatomuxcs, GopMUpyeMoi pu U3y4eHUU OHOJIOTHH;

[IOHMMAaHUE CYLIIHOCTU METOJOB II03HAHUS, MCIONb3YEMbIX B E€CTECTBEHHbIX HayKax,
CIIOCOOHOCTH HMCHOJIBb30BATh MOJTy4YaeMble 3HAHUS Ul aHau3a U OOBSICHEHHUS SIBJICHUN OKPYKAIOLIETo
MHUpa ¥ HOPOUCXOAIIMX B HEM HM3MEHEHHWI, YMEHHUE JellaThb 0OOCHOBAHHbBIC 3aK/IIOUYEHHS HAa OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO MTOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO MCIIOIB30BaTh OMOJIOTMYECKHE 3HAHHS JJISl PeleHHs mpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTH HAay4YHOM JeATEJbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IMPOEKTHYIO U
HCCIJIEIOBATENBCKYIO ACSITEIBHOCTh HHAUBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BAHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOrHH B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAINIPEIJMETHBIE PE3YJIbTATHI

MertamnpeamMeTHble pe3yabTaThl OCBOSHHS yUeOHOT0 npeaMeTa «buoIorus BKIIYAIOT: 3HaUlMble
g (OpMHUpPOBaHUS MHPOBO33PEHMSI OOYHAIOMIMXCS MEKIUCHUIUIMHAPHBIE (MEXIpPEIMETHBIE)
oO0lIeHayYHbIe MOHATHUS, OTPAKAIOIINE 1IEJOCTHOCTh HAYYHOH KAapTHHBI MHUpa U CHEeUU(UKY METOA0B
MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs, ABJIEHUE, IIPOLECC, CUCTEMA,
Hay4HbII (akT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCieloBaHHe, HaOIroeHue,
U3MEpEeHUe, DSKCIEpPUMEHT U JpPYTuX), YHHUBEpcajbHble YueOHble JelcTBUS (ITO3HABATENIbHBIE,
KOMMYHHUKaTHBHbBIE,  PETyJSATHBHbIE),  obOecreuuBarome  (GopMHpOBaHHE  (YHKUIMOHAIBHOM
IPaMOTHOCTH M COI[MAJIbHOM KOMITIETEHIIMU O0YyYaromuxcs, CIOCOOHOCTh 00Y4aroIMXCsl UCIOIb30BaTh
OCBOEHHBIE MEXTUCIMITTIMHAPHBIE, MUPOBO33pPEHUYECKHE 3HAHUS U YHUBEpCAJIbHbBIC yUeOHbIE ICHCTBUS B
ITO3HABATEJIBHON U COIIMAIBHON MPAKTHKE.

MeramnpeaMeTHble pe3yibTaThl OCBOCHUS MPOTPaMMBI CPEIHEro OOIIEro 0O0pa3oBaHMs IOJKHBI
OTpaXkaTh:

OByageHne YHMBEPCAJIBHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBAaTh M aKTyaJM3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;



WCIOJIb30BaTh TPHU OCBOCHUW 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanM3a, CHUHTE3a,
CpaBHEHUs, KiIaccupUKaIMU, 0000IICHNS ), pACKPBIBATh CMBICII OMOJIOTHYECKUX MMOHATUN (BBIICIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH ITOHSATHSIMH ),

OTIpEeCIISATh LU JIeATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JIOCTHXKEHUS, COOTHOCUTh
PE3YNIbTAThI JEATEIILHOCTH C TTOCTABIICHHBIMHU IEJISIMH,

HCIOJIb30BaTh OMOJOTMYECKHUE MOHITHS JIUIsl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, ACIYKTUBHBIC, MO AHAIOTHUU), BBISABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKJTFOUCHUS,

MPUMEHITh CXEMHO-MOJICNIbHbIE CpPEICTBA [UIsl MPEJCTaBICHUS CYHIECTBEHHBIX CBf3eH U
OTHOIICHUH B U3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKkKe TMPOTUBOPEUU pa3HOTO poJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabareiBaTh IUIAH PEHICHUS TPOOJEMBI ¢ YY4ETOM aHAM3a HMMEIOIIUXCS MAaTePUAIBHBIX U
HeMaTepuaIbHBIX PECYypPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJIbTATOB IIEIISIM, OIECHUBATh
PUCKHU MOCTEACTBUIA IS TENbHOCTH;

KOOPJIWHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSAX PEATBHOrO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE IeHCTBHA:

BIIQJICTh HABBIKAMHU y4eOHO-HCCIICIOBATCIILCKOH UM TIPOSKTHOM JIEATCIILHOCTH, HAaBBIKAMU
paszpeleHus mpooseM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY METOJIOB PELICHUS
MPAKTUYECKHX 3a1a9, IPUMEHCHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh pAa3IUYHbIe BUABl JEATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TIPEOOPa30BAHUIO ¥ IPUMCHECHUIO B YUEOHBIX CHUTYaIUsAX, B TOM YHCJIE MPU CO3TaHUN
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

dbopMUpOBAaTh HAYYHBIA THI MBIIIICHUS, BJIQJETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMHU
MOHATHSIMH U METOJIaMU;

CTaBUTb U (OpPMYyIUpOBaTh COOCTBEHHBIC 3a/layd B OOpa30BATENbHON JACSITEIBHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISATH MTPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3WPOBATh 3ajady, BBIIIBUTATh THIIOTE3Y €€
pellleHrs, HaXOAUTh apTyMEHTHI JUIS JOKa3aTeNbCTBA CBOMX YTBEP)KICHHUM, 3a/7aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJI€ PEUICHHs 3a/ladll PEe3yNbTaThl, KPUTHUECKH OIICHUBATh WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHUTYAIIUSM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IICJICHANIPABJIICHHBIM IOUCK TIEPeHOCa CPEJICTB W CIOCOOOB JCHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh IMEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHYECKYIO 00JIACTH KU3HEACSITSILHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIC UJICH, TIPeIaraTh OPUTHHAIBHBIC TTOXO0JIBI U PEIICHHSI, CTABUTH MTPOOJIEMBI 1
3a/1a4d, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPoOpManuu (TeKcTe ydeOHOTro MocoOus, HayqHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTHUSCKUX CIIOBAPSX U CIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmu3upoBaTh WHGOPMAIUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUUECKU
OIICHUBATH €€ JIOCTOBEPHOCTh W HEMPOTHBOPEIHBOCTH;

dbopMynupoBaTh 3ampockl W TPHUMEHATH pPA3IUYHBIE METOAbl TPU TIOMCKE U OTOOpe
Oounosornueckoil nHGopMaIu, HeoOXOMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

MpuOOpeTaTh  OMBIT  HCIONB30BaHHUS ~ MH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOIH30BAHKS PA3TUIHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (OPMY MPEACTaBICHHUS OMOIOTHYeCKOW MHPOpMALUU
(cxemsl, TpaduKH, AHArpaMMBbI, TAOTUIIEI, PUCYHKH U APYTOe);

MCTOJIb30BATh HAYYHBIH SI3bIK B KAUECTBE CPEACTBa MpH paboTe ¢ Ononornyeckoil nHpopmanuei:
IPUMEHATh XUMUUECKUE, PU3NUECKUe U MaTeMaTHYECKUe 3HAaKU U CUMBOJIBI, (popMyiibl, abOpeBHarTypy,
HOMEHKJIATYpY, UCTIOJIB30BATh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HAaBbIKAMM PACIIO3HABaHMs W 3alLUThl MHPOpPMALUHU, HUH(POPMALMOHHON 0€30MacHOCTH
JMYHOCTH.

OgJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menne:

OCYILIECTBIATh KOMMYHMKAIlUM BO BCEX cdepax >KU3HU, aKTUBHO Y4acTBOBATH B JUAJIOre WIIU
IMCKYCCHH TI0 CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 33/aBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKIACHUS
OTHOCHUTEJIBHO BBIIIOJHEHHUS IIpelaraeMoi 3a1auk, yUUThIBaTh HHTEPECH! U COINIACOBAHHOCTD MO3UIMH
APYTUX YYaCTHUKOB JWAJIOra WIN AUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOLICHMs, NMOHMMATh 3HAYEHHE COLIMAIbHBIX 3HAKOB,
NPENOChIJIOK BO3HUKHOBEHHMS KOH(JIMKTHBIX CHUTYallMid, yMETh CMST4aThb KOH(MJIHMKTHI U BECTH
[IEPEroBOPHI;

BJIAJICTh PA3IMYHBIMHU CIIOCOOAMU OOIIEHHSI W B3aWMOJCHCTBUSA, TIOHUMATh HAMEPEHHS IPYTrUX
JIOEH, IPOSIBIIATh YBAKUTEIBHOE OTHOILIEHHE K COOECEJHUKY U B KOPPEKTHOH (popme hopMynrpoBarthb
CBOY BO3PaXKCHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MIOHMMATbh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U UHAMBUAYAJIbHOW PabOThl IPU PELICHUN
OMOJIOTHYECKON  mpoOiieMbl, OOOCHOBHIBATh HEOOXOAMMOCTH MPUMEHEHHS TPYIIOBBIX  (opMm
B3aUMOJICHCTBUS IIPU peLIeHnH yueOHO! 3a1aui;

BBIOMPAaTh TEMAaTHKy W METOJbl COBMECTHBIX IEHCTBHHA C YYETOM OOMIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)K0I0 WieHa KOJUIEKTHUBA;

MPUHUMATPH LEIH COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATh U KOOPIUHHPOBATH JACUCTBUS 10
e€ JOCTHIKEHHIO: COCTaBJATh IUIaH JEHCTBHM, pacrnpenessTb posid ¢ y4€TOM MHEHHUH YYaCTHHMKOB,
00CYXIIaTh pe3yIbTaThl COBMECTHOU PabOTHI,

OLIEHMBATh KaueCTBO CBOETO BKJIaZa M KaXKJOr0 yYaCTHHKAa KOMaHIbl B OOIIMI pe3ynbTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IPOEKThI, OLEHHBATh MJEH C MO3UIMH HOBU3HBL, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMUECKOE MOBEACHHE B Pa3IMYHBIX CUTYAIUSIX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OgJajieHNe YHHBEPCAJIbHBIMH PeryIssTHBHbBIMH el CTBUAMU:

1) camoopranu3zamnus:

UCIOJIb30BaTh OMOIOTUYECKUE 3HAHUSA JJIS BBIBICHUS MPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BbIOMPAaTh HA OCHOBE OMOJIOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JNEUCTBUAX M IIOCTYNKAaxX IO OTHOUIEHWIO K KWBOW TMPUPOJAE, CBOEMY 3I0POBBIO U 3IJ0POBBIO
OKpY>KaloIIuX;

CaMOCTOSITEITFHO OCYIIIECTBIISATH TIO3HABATENFHYIO JIESITEIIbHOCTD, BBISIBIISATH TIPOOJIEMBI, CTABHTH U
(dbopMyIHMpoBaTh COOCTBEHHBIE 337]aull B 00pa30BaTENbHOM NEATEIBHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENTHO COCTABIIATh IUIAH PEMICHHS TPOOIEMbI C YYETOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMKU y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSIBICHUIO IIMPOKOH SPYIUIMH B Pa3HBIX 00JacTAX
3HaHWH, MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYallMsM, BHOCHTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATh
COOTBETCTBHE PE3YyIbTATOB LIEISIM;

BJIQJICTh HABBIKAMHU ITO3HABATEIBHON pE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUH U
MBICIUTENIBHBIX TPOLECCOB, UX PE3yIbTATOB W OCHOBAHUH, MCIOJIB30BATh MPUEMBI peQeKCUU IS
OLICHKU CHTYalluH, BHIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPH aHAIIU3€E PE3yJIbTAaTOB JACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MPUHUMATH ce0s, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U AQPTYMEHTHI IPYTUX MPH aHAIM3€E PE3YNIbTAaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UINH JPYTroro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yinbTarhl ocBoeHMsi mporpamMmbl COO mno Ouonoruu Ha 0a30BOM YypOBHE
BKJIIOUAIOT crienupuyeckue as yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHSI H CTIIOCOOBI
JNCHCTBUI 110 OCBOCHHWIO, HWHTEPIPETAlMd W TPEOOpPa3OBaHUIO 3HAHWMA, BUJIBI JEATCIHHOCTH I10
MOJIYYEHUIO HOBOTO 3HAHUSA M MPUMEHEHHUIO 3HAHUU B Pa3UYHBIX YYEOHBIX CHUTyalHsX, a TaKKe B
pEATbHBIX KHU3HCHHBIX CHUTYAIUSAX, CBSA3aHHBIX C OWOJOTrHei. B mporpamme mpeaMeTHbIe pe3yiibTaThl
MIPeJICTaBJICHBI 110 TOJaM 00y4YeHUSI.

[IpeameTHBIe pe3ynabTaThl OCBOCHHS ydeOHOTrOo mnpeamera «buonorusi» ¢ 10 knacce nOKHBI
OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MecTeé W pOJU OWOJIIOTUM B CHCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B () OPMUPOBAHUH COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHPOBO33PEHUsI, O BKJIAJE POCCHUUCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHUH,
(YHKIIMOHATBLHOW TPaMOTHOCTH YeJIOBEKa ISl pEIICHUS KU3HEHHBIX 3a7a4;

yMEHUE paCKpbhIBaTh COJEpKaHHE OMOJOTUYECKUX TEPMUHOB W TIOHSATHN: JKHU3HB, KIIETKa,
opranusM, MeTabonu3Mm (0OMEH BelIeCTB M MpPEeBpalleHHe YHEPrHH), TOMEOCTa3 (caMOperymsius),
YpOBHEBasi OpraHU3aIvsl JKUBBIX CHUCTEM, CAaMOBOCIpOU3BEIeHUE (PEHpPOAYKIUs), HACIEICTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3Jlararb OHOJOTMYEecKHe Teopuu (KJIETOYHAs, XPOMOCOMHAas, MYTAllMOHHAs,
[EHTpadbHas JOrMa MOJIEKYJIsIpHOI Ouomnorun), 3akoHsl (I'. Mennens, T. Moprauna, H. . Basunosa) u
yueHus (0 LEeHTpax MHOroo0Opasus U NPOMCXOXKIEHUS KyJabTypHbIX pacteHudt H. W. Basuiosa),
ONpEeNENATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM,;

yMEHHUE BJIAJIETh METOJJaMU HAYYHOTO IMO3HAHHS B OMOJOTHU: HAOIIOJCHUE U OTMHCAHUE KUBBIX
CUCTEM, IIPOLIECCOB M SBJICHMI, OpraHH3alUs W TMPOBEIACHHE OHOJOTHYECKOTO OSKCIIEPUMEHTA,
BBIJIBU)KEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY MCCIEIYeMBbIMH BEIMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3YNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHUE J€laTh
BBIBOJIbI HA OCHOBAHWH TTOJIYYCHHBIX PE3YJITATOB;

YMEHUE BBIJIETATh CYIIECTBEHHbIE NPHU3HAKK BHUPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MpPOLECCOB: OOMEHa BELIECTB H
MpeBpalleHus] SHEPruu B KIETKe, (OTOCHMHTE3a, IIJIACTUUECKOTO U DJHEpreTudeckoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeEH03a, OIUIOJJOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYATbHOTO Pa3BUTHUS
opraHusMa (OHTOT€HE3);

yMEHHUE MMPUMEHSAThH MMOTyUYEHHBIE 3HAHUSI 17151 OOBSICHEHHS OMOJIOTUYECKHX MTPOIIECCOB U SBJICHUH,
JUIS IPUHSATHS TMPAKTUUECKUX PEIICHH B MOBCEIHEBHOW JKU3HU C IENbI0 O0ecTieueHus: 0e30mMacHOCTH
CBOETO 3/0POBbSI M 3/I0pOBbS OKPYXAIOIIMX JIOAEH, COOMIOACHHUS HOPM TIPaMOTHOIO IMOBEACHUS B



OKpYKalOIllel TMPUPOTHOM Cpelne, IMOHUMaHUE HEOOXOIWMOCTH HCHOJb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJOTUH 7Sl pallMOHAILHOTO MPUPOIOIOJIb30BAHMUS;

YMEHHUE pelIaTh JIeMEHTapHbIC TEeHEeTHUECKUE 3314l Ha MOHO- U AUTHOPHIIHOE CKpEIIMBaHHE,
CIICTJIEHHOE HAacCJeI0BAaHUE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO CKpEHIMBAHHS IJs MpeacKa3aHUs
HACJIEIOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHATH J1a0OpaTOPHBIE U MPAKTUYECKUE paboThl, COOMI0AATh MpaBuia mpu padboTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OLIGHHBAThb W HUHTEPIPETHPOBATh HHPOPMAIHMIO OHOJIOTHYECKOTO
COJIEpKaHusl, BKIIOYAIOLIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3JIUYHBIX UCTOUYHUKOB (CpEICTBAa MaccOBOM
nH(pOpMaLIUY, HAyYHO-TIOMYJSPHbIE MaTepHallbl), STUYECKHE ACIIEKTHl COBPEMEHHBIX HCCIIEIOBAHUN B
OuoJIOTNH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CcO3[1aBaTh COOCTBEHHbIE TUCHbMEHHBIE M YCTHBIE COOOIIEHUs, 000011asi OMOIOTUYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOIb30BATh MOHATUWHBIN anmapar OMOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS ydeOHoro mpenmera «buosnorusi» 6 11 knacce NOIKHBI
OTpaXkaTh:

chOpPMUPOBAHHOCTh 3HAHUH O MecCTe€ U pOJIU OHOJOTUM B CHUCTEME HAYYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (P OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa ¥ HAYYHOTO
MHUPOBO33PEHHUSA, O BKJIQJE€ POCCUUCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(yHKIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA ISl PEICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpkKaHHE OWOJIOTMYECKUX TEPMUHOB M TOHATUH: BUJ, MOMYISALUSA,
reHO(OH/, PBOJIONMS, IBWXKYIIHE CHIBI ((PaKTOphI) 3BONIONHHU, MPHCIIOCOOICHHOCTh OPTraHU3MOB,
BUJI000pa30BaHue, JKOJOrHueckue (aKTOpbl, SKOCHUCTEMa, MPOAYICHTbI, KOHCYMEHTBI, PEIyICHTHI,
I[N MUTAHUS, YKOJIOTUYECKas TUpaMuia, OMOTeoneHos3, onocdepa;

yMEHHE H3JaraTh Ouojorudyeckue Teopuu (3BomtonmonHas Teopus Y. JlapBuHa, cuHTeTHYECKas
TEOPHs BOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoxsiimieBoro cxoactsa K. M. bapa, uepenoBanus
TJIaBHBIX HarpaBieHuii u myteit spororuu A. H. CeBepuioBa, yuenus o 6uocepe B. U. Bepnazackoro),
OIIpEAEIATh TPAHULIbI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAy4HOTO MO3HAHUSA B OMONOrHH: HAOIIOICHUE U OMUCAHUE KUBBIX
CUCTEM, IIPOLIECCOB M SBJIEHMH, OpraHU3alusi U NPOBEICHHE OHOJOTMYECKOTO 3SKCIEPUMEHTA,
BBIIBIDKEHHE THIOTE3bI, BBIIBICHUE 3aBUCHMOCTH MEXIY HCCIENYeMBbIMU BETUYMHAMHU, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, MCIOJb30BaHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHUE J€JaTh
BBIBO/Ibl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIESATh CYHIECTBEHHbIE MPU3HAKH CTPOCHHUS OWOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOy, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOLIEHO30B U 3KOCHCTEM, OCOOEHHOCTHU
MIPOLIECCOB:  HACIEACTBEHHOHM  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHUS,
NPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBHS JKOJIOTMYECKMX (DAaKTOpPOB Ha OpraHM3Mbl, IepeHoca
BEUIECTB M IOTOKAa JHEPrMM B IKOCHCTEMAaX, AHTPOIOT€HHBIX W3MEHEHUN B SKOCHUCTEMAax CBOEH
MECTHOCTHU, KPyTOBOPOTA BEIIECTB U OMOr€OXUMHUECKUX ITUKIOB B Ouocdepe;

yYMEHHE NPUMEHSATH MOIyYEHHbIE 3HAHUS )11 00BCHEHUS OMOJIOTMUECKHUX IIPOLIECCOB U SBJICHUM,
JUI IPUHATHS MPAKTHUECKUX PELICHUH B MOBCEJHEBHOM JKM3HU C LIEIbI0 oOecreyeHus: 6e30MacHOCTH
CBOETO 3/J0pPOBbSI U 3/I0pOBbS OKPYXAIOIIMX JIOAEH, COOMIOAEHUS HOPM I'PaMOTHOIO IMOBEACHUS B
OKpy’Karollel MNpUpOJHOW cpene, TIOHMMaHUE HEOOXOAMMOCTH MCIOJIb30BaHUS  JOCTHIKEHHM
COBPEMEHHOM OMOJIOTUH JIJIS1 PallMOHAIBHOTO MPUPOOIOIb30BaHMUS;

YMEHHUE pelIaTh 3JeMeHTapHble OMOJOTHUECKUE 3aa4H, COCTABIATh CXEMBI MIEPEHOCa BEIECTB U
SHEPTUH B 3KocucTeMax (Lenu MUTaHus);

YMEHHUE BBINOJIHATD JJa0OpaTOpHBIE M MPAKTUYECKHe PaboThl, COONMIOAATh MpaBUia MpU padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KpPUTHYECKH OLEHMBAThb MW MHTEPIPETUPOBaTh HHGOPMAIMIO  OHOIOrHYECKOTrO
COJIepKaHusl, BKIIIOYAIOIIYIO [ICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpEACTBA MacCOBOM
uH(pOpMallUK, HAy4YHO-TIONMYJSPHBIE MaTepUaNbl), pacCMaTpUBAaTh TJIOOATBHBIE JKOJIOTUYECKUE
po0GJIEMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;



YMEHHE CO37aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHHsI, 0000111ass OMOI0rHYeCcKyIO
UH(OPMAIHIO U3 HECKOJIBKUX NCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATHIHBIN armapar OMOJIOTHH.

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

B.B. Ilaceunuk, buonorus , 10 knacc M3narensctBo « [Ipocemenne», Mocksa, 2024 r.
B.B. Ilaceunuk, buonorus , 11 knacc U3narensctBo « [Ipocemenuney, Mocksa, 2024 1.

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
Metoanueckue pazpadbotku «buonorus».10-11 knacce k muauun YMK nog pen.A.A. Kamenckuid,
yaeOHo-MeTonudeckoe mocodue / AA. Kamenckwii B. B. [Taceunnk, B. B.— M.: [Ipocsemienue,2020

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
https://resh.edu.ru/subject/5/
10 kaacce

SKmacc  https://www.yaklass.ru/p/biologia/10-klass

Wurepuerypok https://interneturok.ru/article/uroki-biologii

Hudoypox Buneoypoku u npezenranuuhttps://infourok.ru/biblioteka/biologija

O6pa3asp https://obrazavr.ru/biologiya/10-klass-biologiya/

Ownnaitn-kona "®okcdopa" Yueonuk. https://foxford.ru/catalog/courses/biologiya/10-klass
CoBpeMeHHbI yuuTenbckuil mopraini. [IpoexTsl
https://easyen.ru/load/biologija/proekty/343
OopazoBarenphas matgopma LEKTA. UaTepakTuBHas TeTpab.
https://lecta.rosuchebnik.ru/
11 kiacce
SIKnacc  https://www.yaklass.ru/p/biologia/11-klass
Hutepuerypok https://interneturok.ru/article/uroki-biologii
Nudoypox Buneoypoku u npesenraruuhttps://infourok.ru/biblioteka/biologija
Oopa3zagp https://obrazavr.ru/biologiya/11-klass-biologiya/

Omnnaita-mkona "®okchopa" Yueonuk. https://foxford.ru/catalog/courses/biologiya/11-klass
CoBpeMeHHbIN yuuTenbckuid noprain. [Ipoextsr

https://easyen.ru/load/biologija/proekty/343

OopasosarensHas matgopma LEKTA. UHTepakTuBHas TeTpajb.
https://lecta.rosuchebnik.ru/


https://interneturok.ru/article/uroki-biologii
https://interneturok.ru/article/uroki-biologii

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC

Ne HaumenoBanue pasznesioB 1 KosuvectBo = IIporpammuoe conepxkanue IIpoBepsiemble mnpeamMernbie  OuUeHOYHbIH

n/n TeM NPOrpaMMBbl 4acoB pe3yJabTaThl OCBOEHUSI  MOIYJb

OCHOBHOH 00pa3oBaTeILHOM
NPorpamMmsbl
buonorus xak Hayka 2 buonorus xak Hayka. Css3u CdopmupoBanHOCTh 3HaHmMi o [IpakTudeckas

Ouosornu C OOIIECTBEHHBIMH, MECT€ W PO Ouojorun B pabota
TEXHUYECKUMH W JIDyTUMU CHUCTEME  HAay4HOro  3HaHUS
€CTECTBEHHBIMU HayKaMH, €CTECTBEHHBIX HayK,
bunocodueii, penurueit, B GOPMHUPOBAHUM COBPEMEHHOMN
STUKOW, 3CTETUKOM W MPaBOM. €CTECTBEHHO-HAYYHOU KapTUHBI
Ponw onooruu B Mupa Y HAy4YHOTO
(GbopMUpPOBaHMM  COBPEMEHHOW MHPOBO33PEHMS; O  BKIIAJE
HAy4YHOH KapTHUHBI MHpa. POCCHUUCKUX U 3apYOCIKHBIX yué-
Cucrema OMONOTMYECKUX HAYK.  HBIX-OMOJIOTOB B Pa3BUTHUE
Mertonpl  TO3HAHUS ~ JKUBOW OHOJIOTHH; (yHKITMOHATBLHOK
MIPUPOJIbI (mabnroseHue, TPaMOTHOCTH  YelOBeKa  JUId
JKCTIEPUMEHT, OMHCAaHUE, PEIICHUS KU3HEHHBIX 3a/1a4
HU3MEpPEHHUE, KIaccupuKanus,
MOJICIUPOBAHUE,
CTaTUCTUYECKas obOpaboTka
JTAaHHBIX ).

Hemonctpauuu: Iloprpersr: Y.
Hapsun, I'. Mengens, H. K.
Kombro, JIx. Yorcomn u ©.

Kpuk. Tabmuubl M CXEMBI:
«MeTtoapl  TO3HAHUS  KUBOM
pupoae» JleMoHCTpanuu:
Tabmuiet u CXCMBI:
«MeToapIno3HaHUS JKUBOU
TIPUPOJIBI».

JlaGopaTopHble U TIPAKTUYECKUE
paloThI:



Kusrie
OpraHu3aus

CUCTCMBI u

Hux

[Ipaktnueckas pabora Ne 1.
«Mcnonp30BaHue  pa3IUYHBIX
METOJIOB npu U3y4YeHUU
OMOJIOTUIECKIX 00OBEKTOBY

Xussie cuctembl (OMOCHCTEMBI)
Kak npeaMer U3YUYCHMS
ouonornu. OTiIMYME  KUBBIX
CHCTEM OT HEOpPraHU4ecKoil
npupoasl. CBoHCTBa OHOCHCTEM
U UX paszHooOpasue. YpOBHHU
OpraHu3aLuu ouocucrem:
MOJICKYJISIPHBIM, ~ OPraHOMJIHO-
KJICTOYHBIM,  OPraHW3MEHHBIM,
NOMYJIALIUOHHO-BU/IOBOA,
9KOCHCTEMHBIN
(6MOreoneHOTHYECKHIN),
OroC(EepHBI. Hayxkwu,
u3yyarone OHOCHCTEMBI Ha
pa3HbIX YPOBHSAX OpraHU3alluu.
Hemonctpauuu:  Tabmuubl U
cxeMbl: «OCHOBHBIE MPU3HAKU
KHU3HI», «YPOBHHM OpraHHU3alluu
KUBOM  mpupoasl». Monenb
Mmoutekysl JITHK

VYMmenue
cojiep)KaHue

pacKpbIBaTh
TEPMUHOB u
TOHSTHH: cucreMa,
Ouosiornyeckas cucrema,
AJIEMEHTBI CHUCTEMBI, CTPYKTypa
OuocHucTeMBbl, CBOMCTBA JKUBBIX
CHCTEM, oOmeH BEIIIECTB,
pasMHOXEHHE, POCT, pa3BUTHE,
HACJIC/ICTBEHHOCTbD,
U3MEHYMBOCTb, Pa3ApakxuMoCTh,
HHEPro3aBUCHUMOCTb, YPOBHH
OpraHu3aluu KHU3HU
(OnocucreM). XapakTepu3oBaTh
HPUHIUIIBL OpraHu3aIuu
OuocucTeM: OTKPBITOCTH,
BBICOKast YIIOPSA0YEHHOCTb,
CaMOperyJISIIHs,
UepapXu4HoCTh. [lepeuncnsath
YHUBEPCAIbHBIE CBONCTBA
YKUBOTO: €IMHCTBO XMMHUYECKOTO
COCTaBa, pa3apakuMocCTh,
JBIDKEHUE, TOMEOCTa3, pocT U
pa3BUTHE, HACJIEICTBEHHOCTD,
U3MEHYHBOCTb, HBOJIIOLUS
(mpucnocobiieHne K
M3MEHSIOIIMMCS YCIIOBUSIM).

Tekyiee
OLICHUBaHUE

XUMHUYECKUN
CTPOEHUE KIETKH

COCTaB

u

XUMHYECKUA COCTaB KJIETKH.
XuUMHYECKHE JIEMEHTEL:
MAaKpO3JIEMEHTHI,

MUKPODJIEMEHTHI. Bona 51

PackpsiBath
TEPMHUHOB u
3JIEMEHTHI-OMOTeHBI,
MaKpOAJIEMEHTBHI,

colepKaHue
HOHSITHM:

Temarnyeckoe
OLICHUBAHUE.
IIpaxTrueckas
pabora




MUHEpaJbHbIE BEIIECTBA.
OYHKIMHA BOJBI 1 MHHEPAIbHBIX
BEIIECTB B KJIETKE.
[MonnepxaHue OCMOTHYECKOTO
Oamanca. CocTtaB M CTpOCHHE
O0enKoB.  AMHUHOKHCIOTBI — —
MOHOMEDPBI OCIIKOB.
He3amenumble W 3aMeHUMBIC
AMUHOKHCIIOTHI.

AMMHOKUCIIOTHBIN COCTaB.
YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJIBI (nepBuyHas,
BTOpUYHAS, TpeTUYHAas u
YeTBEPTUYHAS CTPYKTYpa).
XUMUYEeCKHEe CBOMCTBAa OEIKOB.
buonoruueckue byHKINN
OENKOB. depMeHTHI —
OMOJIOTHYECKHE KaTalu3aTOPHI.
Ctpoenue epmeHTa: aKTUBHBIH
LEHTD, cyOcTpartHas
cneunpuyHoctsb. KodepMmeHTHI.
BuraMuHBI. OTtnuuns
(epMEHTOBOT HEOPraHWYECKUX

KaTaJn3aToOpPOB.
VYraeBogsl: MOHOCaXapuabl
(Tmroko3a, pubo3a u
Ne30Kkcupubo3a),  Iucaxapupsl
(caxapo3sa, JIAKTO3Q) u
noJIcaxapuabl (xkpaxman,
TJIMKOTEH, IEJUTIONIO034).
buonoruueckue byHKIIN
YIJIEBOJAOB. JInmmaer:
TpUTIIULEPUABI, (POCHOTUIUIH,
CTEPOUJIBI. ['unpodunbHO-

MHKPO3JIEMEHTBI; MUHEPAJIbHbIC
BEILECTBA, MOJIEKY/Ia BOABI Kak
JIMIIONb, BOJOPOJHBIC  CBS3H;
ruapoduIbHEIE U THAPOPOOHBIE
BEILIECTBA,
J1€30KCHPUOOHYKIIENHOBAs

KHCIIOTa (AHK),
pHOOHYKIIEHHOBAS KHCIIOTa
(PHK), HYKJICOTH]I,
MOJIMHYKJICOTH THAS 11(3331 3
(MOMMHYKIICOTH]),

KOMIUIEMEHTAPHOCTh, (PYHKIIHH
JHK (xpanenue wu mnepenada
HACJICJICTBEHHON HH(OpMAIIHHN);
Bunbl PHK (uH(pOpManmonnas,

TPaHCIOPTHAS,
pubocoMasbHas);
aneHosuatpudocpar  (ATD),
MaKpOdpruyecKas CBSI3b,
[IUTOILIA3Ma, OpTaHOM/IBL,
HHJIOTIA3MATHUYECKasICETh
(BIIC), ammapatr  ['ombmxu,
JIM30COMBI, BaKyoOJb,
MUTOXOH/IPHH, TUTACTHIBI
(XJIOpOIIacThl,  XPOMOIUIACTHI,
JIeMKOIIIaCThl), pudOCOMBI,
MHUKPOTPYOOUKH,  KJIETOYHBIN
HEeHTp (IEHTPOCcOMa), PECHHYKH,
KTYTUKH, BKJIIOUEHUS, SO,
siepHas 000JI04Ka,
KapHoIUIa3Ma, XpOMaTHH,
SIPBIIITKO, XPOMOCOMBI.
Jloka3bIBaTh €/IMHCTBO

OJICMCHTHOI'O COCTaBa KaK OJHO




ruapodoOHbIC CBOICTBA.
buonoruueckue byHKIIN
JUIHUIOB. CpaBHenue
yIJI€BOJIOB, OEJIKOB W JIMIIKJOB
KaK  HCTOYHUKOB  DSHEPrHUH.
Hykneunossie kucnorsl: JJHK u
PHK. HykneoTuibl — MOHOMEPBI
HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkmuun JIHK.
Crpoenne u ¢ynkuun PHK.
AT®: ctpoenne u (yHKIUU.
[uTosioruss — Hayka O KIETKE.
Knerounass Tteopus — mnpumep
B3aMMOJICHCTBHS UeH u (pakToB
B HAYYHOM IO3HAHUU. MeETOJIbI
n3ydyeHust kietku. Kierka kak

LEJIOCTHAsT  JKMBas  CHUCTEMA.
OO6mme  mpu3HAKH  KJIETOK:
3aMKHYTas HapyXHas

MeMOpana, monekynsl/IHK kax
TeHeTUYECKUH ammapar, CucTemMa
cuHTe3a Oenka. THIBI KJICTOK:

JyKapuoTHYeCKas u
MPOKAPUOTHYECKAsI.

OcobenHoctu CTpOEHUs
MPOKAPHUOTHYECKON KJIETKH.
Knerounas CTEHKa
Oaktepuii.CTpoeHue

YKapUOTUUECKOU KJIETKH.
OcCHOBHBIE OTJINYUS
pacCTUTENBHOM, JKUBOTHOM U
rpubHON KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYpBl —
KJIETOYHAas CTEHKa,

u3 CBOICTB JKUBOTO.
Pacnpenensars XUMHYECKHE
AJIEMEHTHl MO  Tpynmam B
3aBUCUMOCTH oT
KOJIMYECTBEHHOTO

MPEACTaBUTENIHCTBA B
OpraHu3Me;  XapakTepH30BaTh

POJIb OTAENBHBIX JIEMEHTOB.
BesBisaTh CBSI3b MEXTY
COCTaBOM, CTPOECHUEMMOJIEKYIIbI
XMMHUYECKOI'0 COETMHEHUS U ero
(GYHKIUSMU B KIETKE




TTUKOKAJIMKC, WX  (QyHKIUH.
[TnazmaTudeckas MeMOpaHa.
[luromnasma M ee OpraHoOWMbI.
OpHoMeMOpaHHbIE  OpraHOW/[IBI

KJICTKHU: OIIC, arnrmapar
T"onexu, JIN30COMBI.
[TonyaBTOHOMHBIE ~ OPTaHOUBI
KJICTKU: MUTOXOHJIPHH,
IUIACTHIEI. [Ipoucxoxnenue
MHUTOXOHJPUHN U TIacTull. Buabl
TUIACTH/I. HememOpanubie

OpraHoubl KJIETKH: PUOOCOMBI,
KJIETOYHBIM LEHTP, LEHTPHUOJIH,
pecHUYKH, KIyTuku. DyHKIMM

OpraHOUJIOB KIIETKH.
Bxurouenus. SAnpo -
PETYJIATOPHBI LIEHTP KIETKH.
Crpoenue aapa: sJIepHast
00o0J104Ka, KapHuoIlIa3zMa,
XpOMaTHH, SJIPBIIIKO.
XPpOMOCOMBI. Tpancnopr
BELIECTB B KJIETKE.

Hemonctpauuu: Iloprpersr: A.
Jlesenryk, P. T'yk, T. IlIBaHH,
M. Hlneitnen, K. bosp, P.
Bupxos. Tabnuubl U CcXeMbI:
«CTpoeHHEe  JYKapHOTHYECKOU
KJIeTKn», «CTpoeHue >XKMBOTHOU
KIJIETKW», «CtpoeHue
pacTUTENBHOMN KIIETKHY,
«CTpoeHHe NPOKAPHUOTUYECKON
Kietkn»,  «CTpoeHue  snpa
KJIETKU». O6opynoBanue:
CBETOBOM MMKPOCKOII,




MUKPOIpenapaThl
pacTHTENBHBIX W  YKUBOTHBIX
kinetok.  JlaboparopHeie U
MPAKTUYECKHE PAOOTHI:
JlaGopaTopHnas pabora Ne 1.

«M3yueHue KaTAJINTUYECKOU
akTUBHOCTH  ()epMeHTOB  (Ha
npumMepe aMHJIa3bI WIN
KaTaJia3bl)»

JlaGopatopnast pabora Ne 2.
«M3ydyeHre CTpPOEHHUsI KIIETOK
pacTeHui, JKUBOTHBIX u
OakTepuil MoJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpOTpEnapaTax u ux
OIHUCaHUE»

X(I/IBHC,HGSITGHBHOCTL KIJICTKHU

6

Ob6men

MeTabO0IU3M.
(TutacTryeckuit
JTUCCUMILTSIINS
(oHepreruyeckuii oOMeH) — nBe
CTOPOHBI €IMHOTOIIpOoIIECCa
Metabonu3ma. Ponb  3akoHOB
COXpaHECHHSI BEIIECTBA "
SHEPTUU B MOHUMAaHUHU
Merabonusma. Tumbl oOmeHa
BEIIECTB:  aBTOTPOHBIA U
reTepoTpOQPHBIN. Pons
(epMeHTOB B 0OMEHE BEILECTB U
MpeBpaIeHIH SHEPTUH B
kietke. PorocunTe3. CeroBas
1 TeMHOBas ¢a3bl GOTOCUHTE3A.
Peakuun (dhoTocuHTE3A.
O¢ddexTuBHOCTL POTOCHHTE3A.
3naueHne  GOTOCHUHTE3a s

BEILIECTB, WA
AccuMUITILINS
00MeEH) u

Ymenue pacKpbIBaTh
coJiepKaHue OMOJIOTHUECKHX
TEPMHHOB M IOHSATHH: >KH3Hb,
KJIETKA, OpPraHu3M; MeTaboJm3M
(oOMeH BemlecTB W MpeBpa-
IIEHUE DOSHEPruM), TOMEeoCcTa3
(camoperymsnusi),  ypOBHEBas
OpraHu3aIlisl JKUBBIX CHCTEM,
CaMOBOCITPOU3BE/ICHUE
(periponykiusi), HACIEICTBEH-
HOCTh, WM3MEHYHMBOCTb, POCT U
pa3BUTHE

Tematnueckoe
OLIEHMBaHUe



JKM3HH Ha 3emile. Bimsaaue
yCIIOBUH Cpeabl Ha (POTOCHHTE3
M CIIOCOOBI IOBBIIICHHUS €TI0
MPOJYKTUBHOCTH Y KYJIBTYPHBIX

pacTeHui. XeMOCHUHTE3.
XEeMOCUHTE3UPYIOLIUE
OakTepuu. 3HaueHue

XEMOCUHTE3a ISl JKU3HU Ha
3emite. DHepreTHUecKuii oOMeH
B KJIETKE. Pacmennenue
BELIECTB, BBIJICIICHUE u
aKKyMYyJIHDOBAHUE DJHEPIUM B
KJIETKE. Orarbl
HHEPreTUIECKOTO oOMeHa.
I'mukonmus. bpoxenne u ero
BUBI. KHCIIOpOHOE OKHUCIIEHHUE,
WIM  KIETOYHOE  JIbIXaHUeE.
OxucauTenpHoe
¢bochopunupoBanue.

D¢ heKTUBHOCTH
JHEPreTUYECKOT0 oOMeHa.
Peaknun MarpuyHOro CuHTE3a.
I'enernueckas uHpoOpManus u
JIHK. Peamusanus
TeHEeTHYecKo HHpopMaruu B
KieTke. I'eHeTHUecKU KOOI U
ero cBoucrea. TpaHCKpuIIUs —
MaTpUYHBINA CHHTE3 PHK.
Tpancnsus — 6uocunres O6enka.
Orarnsl TPaHCIISILUH.
KoaupoBanue AMUHOKHCIIOT.
Ponp pubocom B OuocuHTE3e
6enka. Heknerounsie (Qopmel
KWU3HM — BHpychl. Vcropus




otkpeiTust  BupycoB (. N.
WBanoBckuit). OcobenHoctu
CTPOCHHS M >KU3HEHHOTO IHKJIa
BUPYCOB. Bbakrepuodaru.
bonesnu pacreHnii, )KUBOTHBIX U
YeJI0BEKa, BbI3bIBACMbIC
BUpPYyCaMHU. Bupyc
UMMYHOJEPHUIINTA YeJloBeKa
(BUY) — Bozoyautens CITM/]a.
ObpatHas TPaHCKPUIILIUS,
peBeprasa u WHTETpasa.
[Ipodpunaktuka
pacnpocTpaHeHus
3a00JICBaHH.
JlemoHcTpauu:
ITopTpersr:

H. W. UMeauosckuii, H.K.
Komnbnos.

TaGnuibl U cXeMbl:

«Bupyce»,  «bakrepuodaruy;
«CTpoeHHE U KU3HEHHBIN LHKII
BHpYCa CIIN/a,
O6akteprodaray.
O6opynoBanue:

MOJIEIb ctpyktypel  JIHK;
MarHMTHasE MOJEJb-alIUIMKaIHs
«CTpoeHHE KIETKN»

BUPYCHBIX

5

PasmuoxxeHune
WHIUBUYyAIbHOE
OpraHu3MOB

u
pa3BuUTHE

5

Knerounsrii LUK, WIIN
JKU3HESHHBIHN TN KIJI KJICTKH.
Wutepdaza u mutos. Ilpoueccsl,

MpoTeKaromue B  uHTEpdase.
Pennukanus — peaxius
MarpuyHoro cuHresa JIHK.
Crpoenue XpOMOCOM.

YMenue u3JlaraThb
OuooruuecKue Teopuun
(xknerouHas, XPOMOCOMHasl,
MyTauudoHHas), 3akoHbl (I

Mennens, T. Moprana, H.N.
BasunoBa) u yuenus (o meHrpax
MHOTr000pa3us u

Temarnyeckoe
OLICHUBAHUE.
IIpakTrueckas
pabora



XpOMOCOMHBIH
KapHUOTHIL.
raIuIOU IHBIN

Habop —
Jumnonaneii = u
XPOMOCOMHBIE
HaOOPBI. XpoMaTusl.
HuTtonmornyeckue OCHOBBI
pa3sMHOXEHUS u
WHIUBUAYAIBHOTO pa3BUTUA
OpraHu3MmoB. [leneHne KIeTKu —
MUTO3. Craguu MUTO3a.
[Ipouecchl, mnpoucxopsume Ha
pa3HbIX CTaIUsIX MHUTO3a.
buonornueckuii cMbICI MUTO3A.
[IporpamMmmupyemas rubenp
KJICTKHU — aIlOIITO3.
Dopmbl Pa3MHOXKEHUS
OpPTaHU3MOB: Oecrioloe U
nmosioBoe. Bunel  Gecnonoro
Pa3MHOKEHHUSI: JIeJICHUE HaIBOE
U TOYKOBAaHME  OJHO- U
MHOTI'OKJICTOYHBIX,
CropooOpa3oBaHHe,
BETe€TaTUBHOE pa3MHOKEHHE.
HckyccTBeHHOE  KIIOHMpPOBaHUE
OpraHWU3MOB, €ro 3HaueHue s
CEJIEKIIUU. [Tonosoe
pPa3MHOKEHUE, €r0 OTIUYHS OT
Oecrooro.
Metios. Craguu Meiio3a.
[Iponeccrl, mpoucxoasimue Ha
cragusax Meios3a. IloBemenue
XpPOMOCOM B Meno3e.
Kpoccunrosep. buonornueckuii
CMBICII U 3HaU€HHE Meio3a.
I'amerorenes - MPOILIECC

MPOUCXOXKACHHUS  KYJIBTYPHBIX
pacrenuii H.M. Basunosa),
OTIPENICTIATh TPAHUIIBI 170:4
MPUMEHHUMOCTH K YKHBBIM
CHCTEMaM.

YMeHne BIameTh  METOJaMU

HAyYHOT'0 MO3HAHUS B OUOIOTHH
(HaOmrolcHME W OIMCaAHue
KHUBBIX CHCTEM, IIPOLIECCOB U
SIBIICHUIA; OpraHu3alus "
MpoBeJeHHE  OMOJIOTUYECKOIrO
IKCIIEPUMCHTA, BBIJIBIDKCHUC
THIIOTE3bI; BBISIBJICHHE
3aBUCUMOCTH MEXTY
UCCIIEyeMbIMU  BEJIIMYMHAMH,
00BsicCHEHUE MOJIy4YEHHBIX
pe3yNbTaTOB, HCIOIb30BAHHBIX
HAay4HbIX [IOHATHA, TEOpUH U
3aKOHOB; yYMEHHE Jenath
BBIBO/IBI Ha OCHOBaHUH
MOJIYYEHHBIX PE3yIbTaTOB);
VYmMmenue BBIJICIISIT
CYILIECTBEHHBIE MpPU3HAKU
BHUPYCOB, KJIETOK TPOKAPHOT U
HYKapUOT, OJHOKJIETOYHBIX H
MHOTOKJICTOYHBIX ~OPTaHU3MOB;
0COOEHHOCTH MPOLIECCOB
obmeHa BEIIIECTB u
MIpEeBpAICHHS SHEPTUU B
KJIETKE, dboTocuHTE3A,
MJIACTUYECKOTO u
YHEPTeTUYECKOTO obmMeHa,
XEMOCHHTE3a, MHUTO3a, Melo03a,
OTUTIOJIOTBOPEHUS,




00pa30BaHMs TOJIOBBIX KJIETOK
y J)KUBOTHBIX. I100BBIE JKEE3bI:

CEMEHHUKHU u SIMYHHUKH.
OOpa3oBaHne ¥ pa3BUTHE
MOJIOBBIX ~ KJIIETOK —  TaMmer
(cnepmaro3ouji, SULEKIETKA) —
CIiepMaToreHe3 W OOTeHes.
Ocobennoctu CTPOCHUS
SIAIEKIICTOK M CIIEPMATO30UIOB.
Orm1010TBOpPEHHE.
ITapTeHnorenes.
NunuBuayanbHOe pa3BUTHE
(onTorenes). DOMOpuOHATBHOE

pasButue (3MOpHOTreHe3). DTarbl
SMOpPUOHAIILHOTO  Pa3BUTHS Y
MTO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpymsus,
OpraHoreHes.
ITocTamMOpHOHaBEHOE pa3BUTHE.
Turnbl MMOCTAMOPUOHATHLHOTO
pa3BUTHS: TpsIMOE, HE MpsAMoe
(mmunHOYHOE). BnusHue cpensl
Ha  pPa3BUTHE  OPraHU3MOB;
(akTOpHI, CIIOCOOHBIE BBI3BIBATH
BpOXJIEHHbIE ypojicTBa. PocT u
pa3zButue pacteHuil. OHTOreHes
LIBETKOBOT'O PacTEHUs: CTPOCHUE
CEeMEHH, CTa/INU Pa3BUTHSI.

JemoHcTpanuu:

TaOnuIbl ¥ CXEMBL:
«Knerounsrit UKD,
«Pernnmukanus JJHK»,
«CtpoeHue XPOMOCOMBIY,

«MUTO3»;, MarHuTHasg MOJEIb-

Pa3MHOXCHHUS,
WHWBUIYAIEHOTO pa3BUTHS
opranu3ma (OHTOTE€HE3)




anruiMkanus «JleneHue KIeTkuy;
moznens JIHK. O6GopynoBanwue:
CBETOBOH MHUKPOCKOII u
Mukpomnpenapar «Kapuokunes B
KJIETKax KOpellKa JTyKay,
«OCHOBHBIE cTaguu
OHTOT'€HE3a», «[Ipsimoe u
HEIpsIMOE pa3BUTHEY, «/[BOMHOE
OIIOJIOTBOPEHUE Y LBETKOBBIX
pacTeHuin»

JlaGopaTopHble U MpPaKTUYECKHE
pabotel: JlaboparopHasi paborta
Ne 3. «HaOmromenue MHTO3a B
KJIETKaX KOHYMKA KOpEIIKa JTyKa
Ha TOTOBBIX MUKpPOIIPENapaTax»»
Jlaboparopuass pabora Ne 4.
«3yueHne CTpOEHUsl MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»

HaCJ'IeI[CTB CHHOCTb
N3MCHUYMUBOCTb OPraHu3MoOB

)51

8

IIpenMer m 3amauM TE€HETHKHU.
Ponp IUATOJIOTHH u
SMOPHOJIOTMM B CTaHOBJIEHUHU
T€HETUKH. BKIIal pOCCUICKUX U
3apyOeKHBIX YUEHBIX B
pa3BUTHE TE€HETUKH. MeToabl
TeHETUKHU (TUOPHUI0IOTNYECKUH,
IIUTOTCHETUUCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHIA ).
OcHOBHBIE TEHETUYECKUE
MIOHATHSL. I'enernueckas
CUMBOJIMKA, HCIOJIb3yeMasi B
cXemax CKpEIIUBaHUM.
3aKOHOMEPHOCTH HACIICIOBAHUS
IIPU3HAKOB, YCTAHOBJEHHBIE [

YMeHue u3JlaraTb
OuooruyecKue Teopuu
(kyeTo4Has, XPOMOCOMHasl,
MyTauudoHHas), 3akoHsl (I

Mengensa, T. Moprana, H.U.
BaBuinoBa) u yuenus (o 1eHTpax

MHOT000pa3us u po-
HCXOXKIEHUS KYJbTYPHBIX
pacrennii H.M. Basunosa),
ONpENEATh TpaHUIIbI 170'¢
MIPUMEHUMOCTH K  JKHUBBIM
CHUCTEMaM;

YMmenue peuaTh 3JICMCHTAPHBIC
TCHCTUYCCKUE 3aJa4y Ha MOHO-
u III/IFI/I6pI/IIlHOC CKpCIIMBAaHHUC,

Temarnyeckoe
OLICHUBAHUE.
IIpaxTrueckas
pabota



Meunnenem. Monorubpumanoe
CKpEIIMBaHUE. 3aKoH
eaMHO00pa3us THOpUIOB
nepBoro mnokoJyieHus. IlpaBuio
JTIOMUHUPOBAHMS. 3akoH
pacuierieHus MIPU3HAKOB.
I'mmoTe3a  YMCTOTBI  raMmer.
ITonxnoe u HEIIOJIHOE
noMuHUpoBaHue. JluruOpuaHoe
CKpelIMBaHue. 3akoH
HE3aBHCHMOI0  HAacJIEJOBaHHSA
npu3HakoB. lluTorenernueckue
OCHOBBI JTUTHOPUTHOTO
CKpelIMBaHusl. AHAIM3UPYIOIIEe
ckpenuBanue. lcnosp3oBaHue
AQHATM3UPYIOIIETO CKPEIIMBaHUS
JUISL  ONpEACNICHUS T'eHOTHIIA
ocoou. CuerieHHOE
HaCJIeJ0BaHUE MIPU3HAKOB.
Pa6ora T. Moprana 1o
CUEIUIECHHOMY  HacJeJI0BaHUIO
reHoB. Hapymenue cuerieHus
TCHOB B pe3ynbTaTe
KPOCCHHTOBEpa. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.
I'enetnyeckue KapThl.
M3MeHuYnBOCTD. Bunrsl
H3MEHYNBOCTH:
HEHACIICICTBCHHAS u
HacliecTBeHHas. Poib cpeasl B
HEHACIICICTBCHHOM
H3MEHYNBOCTH.
XapakTepucruka
MOAU(PHUKAITTOHHOM

CLICIUIEHHOE HACJIEIOBAHUE;
COCTaBJIATh CXEMBI
MOHOTHOPUAHOTO CKpEIIUBAHUS
JUIS NpeIcKa3aHus
HACJIEOBAHUS  IIPU3HAKOB Yy
OPraHu3MOB.

YMeHnune BBIIIOJIHATH

nabopaTopHbIE U MPAKTUYECKUE
paboThl, coOMOMaTh TIpaBUIIA
npu pabore c ydyeOHBIM H
1ab0paTOPHBIM 000PYIOBAaHHEM




U3MCHYHNBOCTH.

BapuanuonHnslii pan "
BapuanmoHHasi kpuas. Hopma
peakiuu MpU3HAKa.
KommuecrBenHbie u

KaueCTBEHHbBIC MPU3HAKU U HUX
HopMa peakiuu. CBoiicTBa
MOAU(PHUKAITIOHHOM
W3MEHYUBOCTH

JeMoHcTpanuu:

IloptpeTsr:

I'. Menpnens, T. Mopran, H. U.

Basuios, C. C. YerBepukos, H.

B. TumodeeB-PecoBckmid.
Ob6opynoBanue: MOJEJIb-
anrumkanus  «MoHorubpuaHoe
CKpELIMBaHUEY, repOapuii
«I"opox moceBHOIY, «Menos3»,
«I"enernueckue KapThl
pacTeHui, JKUBOTHBIX 51

yejaoBekay, «BzaumojeiicTBue
aJUIEIBLHBIX TE€HOBY.

Ob6opynoBanue:

MUKpomnpenapar  «J{po3oduiia»
(HopMa,  myrtamMu  (POpMBI
KpBUIbEB W OKpacKd Teja),
MHUKPOCKOTI, MO/IEJIb-
aIIAKALAS «IlIepekpect

xpomocomy. JlabopaTtopHble u
MpaKTUYECKHE PaOOTHI:
JlaGopatopHass pabGora Ne 5.
«M3yueHue pe3yabTaTOB
MOHOTUOPUIHOTO "
JTUTUOPUITHOTO CKPEIINBAHMSL.




JlaGopaTopHas pabora No 6.
«M3yyenune MoauQpUKaIMOHHON
W3MEHYUBOCTH, MOCTPOEHHUE
BApUALIMOHHOTO psana u
BapHallMOHHOW KPUBON.

JlaboparopHass pabora Ne 7.
«AHaINU3 MyTalMi y Ap0o30QuIbI
Ha TOTOBBIX MHKPOIIPETIapaTax.
[Ipaktnueckass pabora Ne 2.
«CocraBneHue u aHaJIn3
POJIOCIIOBHBIX YEJIOBEKa»

Ceneknus OpraHU3MOB.
OCHOBBI OUOTEXHOJIOTUHU

3

CCHGKHI/IH KaK HayKa U IIponecc.

3apoxaeHue CEJICKIIUH "

nomectukanusa. Yuenue H. H.
Basmiiosa 0 LEHTpaX
MHOT'000pa3us u

MIPOUCXOXKACHUST KYJIBTYPHBIX
pacTeHu. [lenTpo!
MIPOUCXOXKACHUSI TOMAITHUX

#*uBoTHbIX. CopT, mnopoxa,
mramMM. CoBpeMEHHbIE METO/IbI

CENEKIUU. Maccossiit 51
WHJIMBUIYAIbHBIA OTOOpPHI B
CeNeKIun pacTeHun U
KUBOTHBIX.

Onenka JKCTephbepa.
bnmzkopocTBeHHOE
CKpeUIMBaHUE — WHOPUIMHT.

Uucras nunusg. CkpeniuBaHue
YUCTBIX JIMHUK. ['erepo3suc,
WM TUOpUIHAS cuJIa.

HeponcreenHoe ckpelmuBaHue
— ayrOpununr. OTnaneHHas
rUOpUIM3aIsl U €€ YCIEeXH.

YMenue MIPUMEHSTH
MOJTyYCHHBIC 3HAHUS JUISt
00BICHEHHS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, A
MPUHATHUS MPaKTUYECKHUX
pelieHnii B IOBCEAHEBHOMU

JKM3HH B 1elIX oOecreueHus
0€30MacCHOCTH CBOETO 3/10pPOBbS
U 3J0pOBbSl  OKPYKAIOIIMX
JMONIeH,  COOJIONEHUS  HOPM
IPaMOTHOTO MTOBEICHUS B
OKpY’Karolen IIPUPOIHOMN
cpene; MMOHUMAaHHUeE
HEOOXOINMOCTH HCIOJIH30BAHUS
JOCTHXKEHUM COBPEMEHHOM
Onoorny U OMOTEXHOJIOTUI I
paIroHaIbHOTO
MIPUPOIOTIOTB30BAHMS

Hrorosoe
OLIEHMBaHUe



HckyccTBEeHHBI MyTareHes M
MIOJIy4YeHUe IIOJIUIIIION/IOB.
Jloctuxenust CeJIEKIINH
pacTeHui, JKUBOTHBIX u
MHUKPOOPTaHU3MOB.

buorexHonorusa Kak OTpacib
MIPOU3BO/ICTBA. I'ennas
UHXEHepus. JTalbl CO3/1aHUA
pekomOunantHon JIHK wm

TPAHCTEHHBIX OpraHU3MOB.
Knerounas HUHXEHEPUS.
Kierounsie KYJbTYpBI.
MukpoKIoHaIbHOE
Pa3sMHOXXEHUE pacTEeHHUN.
KnonupoBanue

BBICOKOIPOTYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX
OpPraHU3MOB. DKOJIOTMUYECKUE U
sTrueckue npodiaemsl. MO —
TEHETUYECKHU
Moau(HUIIMPOBaHHBIE
OpTaHU3MBI.

JeMoHCcTpanuu:

[Toptpertsr:

n. B. Mwuypun, I. /.
Kapneuenko, M. ®@. BaHOB.
TaOnuIIbe! U CXEMBI:

«OtnaneHHass TUOPUIAU3ALIH,

«Pabotel akamemmka M. O.

WBanoBay, «[Tomummonnusy.

O6opynoBanue:

MYJSDKH TII0JI0B M KOPHETIJIOI0B

TUKUX  (HopM UM KYIbTYPHBIX

COPTOB PACTEHUU.




JlaGoparopHble U MpaKTUYECKHE

paboThI:

Okckypeusi «OCHOBHBIE METO/IbI
u JOCTUKEHUS CEJIEKLIMU
pacTeHMii U IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO,
IJIEMEHHYIO bepmy,

COPTOUCHBITATENIBHBIA ~ Y4aCTOK
WJIHM TETUTMYHOE XO35HUCTBO)

8

PesepBHOE Bpemst

1

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

34




11 KJIACC

KoanuecTBo
HaunmenoBanue
Ne YacoB
o/ pa3nesioB " TeM
NMPOrpamMmbl
9

DBOJIONUOHHAS OUOJIOTUS

HporpaMﬂoe coaecpkaHue

[TpennochkIKu  BO3HUKHOBEHUS
HBOJIFOL[MOHHOMN TEOPHH.
OBOJIIOLIMOHHAs TEOpUSl U €€
MecTo B Ouoinoruu. BnusHue
JBOJIIOLIMOHHOM  TEOpUHM  HA
pa3BuTHE OWOJOTHMM M JAPYIHX
HayK. CunerenbcTBa
HBOJIIOLUH.
[TaneoHTONOrNYECKHE:
H0CJIEI0BATEIbHOCTD MOSIBICHUS
BHJIOB B IMAJCOHTOJOTHYECKON
JIETOMMCH, MEPEXOTHbIE (DOPMBI.
buoreorpaguyeckue: cxoacTBO
u pasnuuve ¢ayH u  aop
MaTEpPHKOB U OCTPOBOB.
OMOPHOIOrHYECKHUE: CXOJCTBA U
pa3nauuns SMOPHUOHOB Pa3HBIX
BUJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
rOMOJIOTHYHBIE, AaHaJOTHYHBIE,
pPYAMMEHTapHBIC OpTaHBblI,
aTaBU3MBI. MornexynsipHo-
OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJI€ZICTBEHHOCTH
U OCHOBHBIX METa0OJIMYECKUX

nyTei y BCEX KHUBBIX
OpraHU3MOB. OBOIOLMOHHAS
TeopHUs 4. HapBuHa.

HPCJIHOCBIJ'IKI/I BO3HHUKHOBCHU A
JAapBUHHU3MA. I[BI/I)KyU_[I/IC CHIJIBI

IIpoBepsiembie
NpeIMeTHbIe Pe3yJbTAThl
O0CBOCHHSH OCHOBHOI
o0pa3oBaTe/IbHOM
NPorpamMmsl

CdopMHUpPOBAaHHOCTh 3HAHHUI
0 MecTe M poJii OMOJOTHH B
CUCTEME HAyYHOIO 3HAHMS
€CTECTBEHHBIX  HAaYK, B
(hopMHUpPOBaHMU  COBPEMCH-
HOM  €CTECTBEHHO-HAayYHOU
KapTUHBI MHpa ¥ HAYIHOTO
MHUPOBO33PEHUS; 0 BKJIaJe
POCCHICKUX U 3apyOeixHBIX
YUEHBIX-OHOJIOTOB B
pa3BUTHE Ounooruu;
(byHKIIMOHATBHOU rpa-
MOTHOCTH  4e€JIOBeKa  JIs
pellleHusl KU3HEHHBIX 3aj1ad.
Ymenue n3Jaratb
OuoIOTHYecKHe TEOpUHr
(aBomronmonHas Teopus Y.
JlapBuHa, CHHTeTHYECKas
TEOpHs IBOJIIOINH ), 3aKOHBI U
3aKOHOMEPHOCTHU
(3apOIBIIIIEBOTO CXOJICTBa
K.M. bopa, depenoBanus
TJIAaBHBIX ~ HAMpaBICHUH |
nyreit  sBomounn  A.H.
CesepiioBa, ydeHust o Owuo-
chepe B.U. Bepnanckoro),

OMpeaAcCIsATh Ir'paHHIbI ux
MNPpUMCHUMOCTH K > KUBBIM
CHUCTEMaM

OueHOYHBI
MOIYJIb

Temarnueckoe
OLICHUBAHHUE.
[IpakTnueckas
pabora




IBOJIIOIMK BUIOB 10 JlapBuHY
(M30BITOYHOE PAa3MHOKEHUE TPU
OTrPaHUYCHHOCTH pecypcoB,
HeolpeaesieHHass N3MEHUUBOCTD,
Ooprba 3a  CyIIeCTBOBaHUE,

€CTECTBEHHBIN otoop).
Cunrerunyeckas Teopus
sgomonun - (CTD) u  ee
OCHOBHbIE MOJIOKEHUSI.
JBrxymue CUJIBI
(bakTOpBI)IBONIOIIMKA  BUJIOB B
HIpUPOZE. MyTanuoHHbIH

npouecc M KOMOWMHATHBHAs
U3MCHYHBOCTb.

[lonynsuuoHHBIE  BOJNHBI U
npeiidp renoB. M3omsmus  u
murpanus. EcrecTBeHHBIH 0TOOD
—  HampaBisiomii  akrop

OBOJIFOLUU. Dopmsbl
€CTECTBEHHOTO otbopa.
[TpucnocobaeHHOCTD
OpraHM3MOB  KaK  pe3yJbTaT
OBOJIFOLUU. IIpumepsl
MIPUCTIOCOOJICHUH Y OPraHU3MOB.
Apomopdo3sl "
UOMO0agaITalllun. Bun "
BugooOpasoBanue.  Kpurtepuun
BH/JIA. OcHOBHBIE (hopMbI
BU000pa30BaHUS:
reorpaguueckoe,
IKOJIOTHUYECKOE.
Makpo3Botronus. Dopmbl
IBOJIIOLIMHU: duneTnueckas,

}II/IBepFeHTHaSI, KOHBepFeHTHaﬂ,
napajuiensHasi. HeoOpaTtumMocTthb
sBoJoIMU. [Ipoucxoxienrne ot




HEeCHeIaTN3UPOBAHHBIX
npeakoB.  IIporpeccupyromas
crnenuanu3anus.  AJanTuBHAS
panuanus.

JleMoHCTpamuu:

IToprpersr:

K. Jlunne#, XK. b. Jlamapk, Y.
Hapsun, B. O. Kosanesckuii, K.
M. bap, O. Tekkenp, .
Miomtep. TaOmuibl ¥ CXEMBI:
«Pa3BuTHE OPraHUYECKOro MUpa
Ha 3emiie», penbedHbie TaOIuIIbI
«3apoasIm MTO3BOHOYHBIX
JKUBOTHBIX», «APXECONTEPUKCH.
O6opynoBaHue:
ouoreorpaduyeckas KapTa
Mupa;  KoJulekius — «DopMbl
COXPaHHOCTHU HCKOTIaEeMBIX
YKUBOTHBIX u pacTeHuii;
BJIQXKHBIE Mpenapathl «Pa3BuTne
HACEKOMOT0, «Pa3ButHne
JISTYIIIKH

JlabopaTopHble U MpPaKTUYECKUE
paboTHI:

JlaGopatopHass pabGora Ne 1.

«CpaBHeHUE BHJIOB o
MOp(hOIOrHuecKOMy
KPUTEPHIOY.

JlaGopatopnass pabGora Ne 2.
«Onncanune
IPUCTIOCOOJICHHOCTH OpraHu3Ma
" ee OTHOCHTEIIEHOTO
XapakTepay.

Bo3zaukHoBeHUE "
pa3BUTHE )KM3HU Ha 3emJie

JloHay4yHBIE TpEACTABICHUS O
3apOXKJICHUN KU3HU. HayuHbie
THIOTE3bI BO3HUKHOBEHUS

PackpsiBath
TEPMHUHOB
KpEalrOHU3M,

u

coJiepxKaHue
HOHSITHI:
abHorenes,

TemaTnyeckoe
OLICHUBAHHUE.
[IpakTrueckas




JKU3HU Ha 3emuie: aOHoreHe3 M
[aHCIIEPMUS. Xumudeckas
SBOJIFOLAA. AOUOTEHHBIA CUHTE3
OpPraHMYEeCKUX  BEIIECTB W3
HEOPraHUYECKHUX.
OKCepUMEHTAJIbHOE
MOATBEPKICHUE  XUMHUYECKOU
3BOJOIMU. HavanbHble ATanbl
OuoI0rn4ecKon 3BOJIIOLIUH.
['unoresa PHK- MHpa.
dopmupoBaHUE  MEMOpPaHHBIX
CTPYKTYp M  BO3HHKHOBEHHUE
npotokiieTku. [lepBbie KneTku u
ux spoyonua. dopmupoBaHue
OCHOBHBIX rpynim YKUBBIX
Opranu3moB. Pa3BuTue Ku3HU
Ha 3emJyie IO 3paM U NEepPHOJaM.
Karapxei. Apxetickast u
IIPOTEPO30HCKast 9PBL.
ITaneosoiickas 3pa U  ee
[IEPUOLBI: KeMOpuickuii,
OpPIOBUKCKHI, CUITYPUHCKUH,
JIEBOHCKHM, KaMEHHOYTOJIbHBIM,
nepMckuii. Me3o3oiickas spa u

ee TIEPUOIBI: TPUACOBBIH,
FOPCKHI, MEJIOBOM.
KaiiHo30iickass 2pa U  ee
TIEPUOBI: MaJIeOTCHOBBIMH,
HEOIE€HOBBIM, AHTPOIIOTEHOBBIM.
XapakTepucThuka KiuMarta |
T€0JIOTHYSCKHUX IIPOLIECCOB.
OCHOBHBIE 3Tambl  JBOJIKOLMU

pPacTUTENILHOTO U YKHUBOTHOT'O
Mupa. Apomopho3bl y pacTeHH
u  kuBOoTHbIX.  llosiBieHwue,
pacuBeT W BbBIMUPAHUE TPYIII

BUTAJIH3M, MaHCIePMHUS,
Ouomnons, KOAalepBarThbl,
MPOOMOHTHI,  CUMOUOTEHE3.
Xapakrepru3oBaTb  METOJIbI
U3YYEHUS HUCTOPUYECKOTO
IIPOLIOTO 3emiu.
[lepeuuncnsrob OCHOBHBIE
3TaIbl XAMHUYECKOU 51
OMOJOTMYECKONH  SBOJIIOIHH.
N3narate coJiepKaHue
TUIIOTE3 u Teopuit
BO3HUKHOBCHHUS JKU3HH Ha
3emie (kpeallnoHn3Ma,
CaMOIIPOHU3BOJIEHOTO

3apOKICHHS  (CIIOHTAHHOTO),
MAHCTICPMHUH, THIIOTE3bI
PHK-mupa). OnuceiBaTh

skcniepumenTsl C. Muuepa
u I'. FOpu mo mnonydeHuro
OpPTaHWYECKHX BEIIECTB U3
HEOPraHUYECKUX nyTeM
aOMOTEHHOTO CHHTE3a

paborta




KHMBBIX OPraHU3MOB. J[BrKyIue
CHJIBI (paxropsr)
aHTPOIOreHe3a.

HacnencrBeHHass M3MEHUYMBOCTH
u €CTECTBEHHBIH oT0O0D.
OOmecTBeHHBIH 00pa3 JKU3HH,
U3TOTOBJICHHE OPYAMH TpyZa,
MbIlUIeHHe, pedb. OCHOBHBIC
CTaJMi W BETBU OSBOJIOIHHU

YeJI0BEKa: ABCTPAJIONHUTEKH,
YenoBek  ymenslid, Yenosek
MPAMOXOJSILIHNM, YemoBek
HEaHJePTAJIbCKUH, YenoBek
pPa3syMHBII COBPEMEHHOI'O THIIA.
Haxonku HCKOIIAeMbIX
OCTAaHKOB, BpeMs
CyILIECTBOBaHMUS, o0nacThb
pacrnpoCcTpaHeHHUs, 00beM

TOJIOBHOT'O MO3ra, o0pa3 >KU3HH,
opyaus. YenoBedecKHe pachl.
OcHOBHBIE ~ OONBLIME  pachl:
eBporieoniHas  (eBpasuiickas),
HErpo-aBCcTpalonTHas
(3xBaTOpHANIbHASA),
MOHTOJIOUIHAs (a3uarcko-
aMepUKaHCKasi).
JeMoHCTpanuu:

[Toptpertsr:

®. Pemu, JI. [Ilacrep, C.
Munnep, A. W. Omnapun, I.

Opu.

Tabmauiet u CXEMBI:
«Bo3uuknoBenne  ComHeuHOMH
CUCTEMBEI», «Pa3Burue
OPraHU4eCcKOro MHUpPay,

«PacturenpHas KJICTKa»,




OpranusmMsl
OKpyXarolias cpesa

«OKuBotHas KJICTKa,
«IIpoxapuoTnyueckast KIeTKka»
JlabopaTopHble U MpPaKTUYECKUE

paboThI:
[Ipaktnueckass pabora Ne 1.
«3yyenue HCKOIIa€MBIX

OCTaTKOB PaCTEHUH U KUBOTHBIX
B KOJUIEKLIUSAX».

DKCKypcHust «IBOJIIOIUS
OpraHMYECKOro MHpa Ha 3emJiie»
(B €CTeCTBEHHO-HAyYHBIH WJIH
KpaeBeAueCKUil My3eil)

OKoJorusi Kak Hayka. 3ajaud U
paszgensl  9KOJOTMU. MeTo/sl
HKOJIOTUYECKUX HCCIIeIOBAaHHH.
DKOJIOTHYECKOE MHPOBO33pEHUE
COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOMTaHUS OPraHHU3MOB:
BOJIHAS,  HAa3eMHO-BO3YyIIHAS,
MOYBEHHAs, BHYTpPHU-
OpraHu3MeHHasl.
DKOJIOTHYeCKHe baxTopBbI.
Knaccudukanust sKkomoruueckux
(bakTopoB: abuoTHuveckue,
OMOTHYECKHE M aHTPOIIOTEHHBIE.
JlerictBue 9KOJIOTHYECKUX
(GakTOpOB ~ Ha  OpPraHU3MBI.
AbuoTtnueckue (hakTophl: CBET,

TeMIIeparypa, BJIQ)KHOCTb.
POTONEPUOAU3M.

[TpucnocoOneHust OpraHu3MoB K
JeHCTBUIO abMOTUYECKHUX
(bakTopoB. buonoruueckue
put™bl. buotnyeckue (hakTopsl.
Buasr OMOTHYECKUX

B3aUMOJICHCTBUIN: KOHKYPEHLIHS,

YMmerb pacKkpbIBaTh
COIEpXKaHUE TEPMUHOB U
MOHSTHI: SKOJIOTHS, ITOJICBBIC
HAOII0/IEHUS, YKCIIEPUMEHTHI,
MOHHUTOPUHI  OKpYKarolleu

cpensl, MOJEJIUPOBAHUE,
JKOJIOTUYECKOE
MHUPOBO33PEHHUE.
[Tepeuncnars 3aJ1a4n

9KOJIOTUMH, €€ pa3lensl Hu
CBSI3W C JIPYTUMU HayKamH.
XapakTepu3oBaTb ~ METO/IbI
IKOJIOTUYECKHUX
HCCIIEIOBAHUM.
XapakTepru3oBaTh  YCIOBHS
cpel OoOMTaHUS OPTraHU3MOB;
KJ1accu(uIMpoBaTh u
XapaKTepu30BaTh
JKOJIOTUYECKHE (bakTopsI:
abuoTtuyeckne, OUOTHUECKUE
" aQHTPOTIOTEHHBIE.
OnwuceiBaTh JefCcTBHE
HKOJIOTMYECKUX (PAKTOPOB Ha
OpTaHU3MBI.

Temarnueckoe
OLICHUBAHHUE.
[IpakTrueckas
pabora




XUIIHUYECTBO, CUMOMO3 H €ro
(bOpMBI. [Tapa3zuTuszm,
KOOIIepanus, MYTYau3M,

KOMMEHCAJIU3M (KBapTHUPAHCTBO,

HaxJIeOHNMYECTBO). AMEHCAIU3M,
HEUTPAJIU3M. 3HaueHue
OMOTUYECKNX B3aNMOIEUCTBUI
JUTSt CyILIECTBOBaHUS
OpraHU3MOB B TNPUPOAHBIX
COO0IIECTBAX. DKOJIOTHYECKUE
XapaKTepUCTHKU  TOMYJISIUH.
OcHOBHbIE MOKa3aTesun
MOTYJISILINN: YHCIIEHHOCTb,
MJIOTHOCTb, POXKJ1a€MOCTb,
CMEpPTHOCTb, MIPUPOCT,
MUIpaLUSL. Junamuka

YHUCICHHOCTU MOMYJALUU U ee
peryyanus.

JeMoHcTpanuu:

IToptpertsr:

A. I'ymGonsar, K. @. Pynse, 3.
I'ekkenb. Tabmuupl U CXEMBI:
kapta  «l[IpupomHsle  30HBI
3emiu»

JlaGopaTopHble M NpPaKTUYECKHUE
paboTHI:

JlaGopatopnass pabGora Ne 3.
«Mopdoorudeckue
0COOEHHOCTH  pacTeHudl U3

pa3HBIX MECT OOUTAHHSY.
JlaGopatopHass pabGora Ne 4.
«BnusiHe cBera Ha pOCT H
pa3sBUTHE YEPEHKOB KOJIEyCay.
[TpakTnueckast pabora Ne 2.
«[loncuer IUIOTHOCTH
MOMYJSIIUA ~ pa3HBIX  BHJIOB

XapakTepu3oBaTh
0COOEHHOCTH  CTPOCHHA U
KU3HECATCIIBHOCTH
pacTEeHUN U JKUBOTHBIX CpEN
obuTaHus, OMOTHYECKHE
(baxTopsl, XUIIHUYECTBO,
MapasuTu3M, KOHKYPECHITHUA,
MYTYyaJu3M, cuMOuno3,
KOMMEHCAJTH3M,
HaXJIEOHUYIECTBO,
KBapTHPAHCTBO, aMCHCAJIM3M,
HEUTpAIIN3M, MO YJISILIHAS,
YUCJICHHOCTb, ILJIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTD,
MIPUPOCT, MUTpAIys,
JUHAMHKa YUCJICHHOCTHU
MOTMYJISIIIUH.
XapakTepru3oBaTh
ouotudeckre (QakTopel U
BUJIBI B3aUMOOTHOIICHU I
MEXITY OpraHu3Mamu;
MIPUBOJIUTH TIPUMEPBI
B3aHMMHOM
MPUCTIOCOOTIEHHOCTH
OpTaHU3MOB. CpaBHuBaTh
MEKTY coboi BUJBI
OMOTHYCCKUX
B3aUMOJIECUCTBUHI
OpTaHU3MOB.




pacTeHu».

Coo0mrecTBa
SKOJIOTHYECKUE CUCTEMBI

u

CooOmiecTBO  OpraHu3MOB — —
OMOLIEHO3. CtpyKTypbl
ouoreHo3sa: BUJIOBas,
POCTPaHCTBEHHAs,
Tpodudeckas (rmuimeBasi). Buasi-
JIOMHUHAHTHI. Casi3u B
ouorneHose. DKOJIOTrH4ecKHe
CHUCTEMBI (3KOCUCTEMBI).
[TonstTne 006 »HKocucTeMe U
OuoreoneHose.
OYHKIIMOHAIBHBIE KOMIIOHEHTHI
HKOCHUCTEMBI: MIPOIYIICHTHI,
KOHCYMEHTBHI, PENyLEHTHI.
KpyroBopor BemecTs M IOTOK
SHEPTUU B HKOCHCTEME.
Tpoduueckue (nuieBbIC)

YPOBHM 3KocucTeMbl. [luieBsle
menu u  cetd.  OCHOBHBIE
HoKa3aTeiu 9KOCHUCTEMBI:
ouomacca, IPOIYKIIMSL.
DKOJIOTHYeCKHe OUPAMHJIBL:
MPOIYKIIHH, YHCIICHHOCTH,
OHroMaccChl. CaoiicTBa
DKOCHUCTEM: YCTOWYHBOCTb,
caMOperyJsius, pas3BUTHE.
Cyxkueccusl. [Tpuponusie

HKOCUCTEMBI. DKOCUCTEMBI PEK U
0o3ep. OKOCHUCTEMa XBOWHOTO
WIM LIMPOKOJINCTBEHHOIO JIEca.
AHTpPOIIOT€HHbIE ~ YKOCUCTEMBI.

ATpPO3KOCHCTEMBI.
Yp60osKOCHCTEMBL.
buonorunueckoe u
XO3STMCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM n

YMmenue pacKpbIBaTh
cojiepKaHue OMOJOTHYCCKUX
TEPMHHOB M TIOHSATHH: BH]I,
TIOTTYJISIINS, reHo(oH/I,
SBOJIIOLIMS, JIBHIKYIIUC CHIIBI

(paxTopsI) 3BOJIIOIUH,
MPUCITIOCOOJICHHOCTh

OpraHu3MoOB, BHJI000pa3oBa-
HHE, 9KOJIOTHYECKHE
(bakTopsl, 3KOCUCTEMA,
MPOJYIEHTbI, KOHCYMEHTHI,
pEIyLEHThI, IICMH IUTAHUS,
9KOJIOTMYECKas  MHpaMu/a,
OHMOTreoIeHO3, ounocdepa.
Ymenue BBIICIISTh
CYIIIECTBEHHbBIC PU3HAKH
CTPOCHUS OMOJIOTHYECKHUX
00BEKTOB: BHJIOB,
MOMYJISIIUE,  TPOJIYLIEHTOB,

KOHCYMCHTOB, pPCAYLUCHTOB,
6I/IOFCOI_ICHO3OB 1 OKOCHUCTEM;

0COOEHHOCTH MIPOLIECCOB
HacJIe/ICTBEHHOMN
W3MEHYMBOCTH,  €CTECTBEH-
HOT'O orbopa,
BH1000pa30BaHMs,
MIPUCIIOCOOICHHOCTH
OPraHHU3MOB, JEUCTBUS

AKOJIOTUYECKHX (DAaKTOPOB Ha
OpTaHU3MBI, nepeHoca
BEILECTB U MOTOKA SHEPTUH B
9KOCHCTEMAX,

AHTPONIOTEHHBIX HM3MEHEHUU
B DKOCHCTEMAaX cBoeit
MECTHOCTH, KpYTroBOpOTa

Hrorosoe
OLICHUBAHUE




ypOOdIKOCHCTEM.
buopasznoobpasue kak ¢akTop

YCTOWYUBOCTH 9KOCUCTEM.
CoxpaHeHue  OHOJIOTHYECKOTO
pa3HooOpasust Ha 3emure.

Yuenne B. WM. Bepnaackoro o
ouochepe. ['panurel, cocraB u
cTpykTypa Omoctepsl. JKupoe
BEUIECTBO M ero (yHKIUH.
OcobenHoctn  Omocdepbl  Kak
r100anbHOM KOCHCTEMBI.
JlnHamMuyeckoe paBHOBECUE U
obpatHas cBs3b B Owmocdepe.
Kpyrosopotsl BEILICCTB u
OMOreOXMMHUYECKHE LUKITBI
aMeMeHTOB (yriaepoja, as3oTa).
30HAIBHOCTh ouocdepsl.
OcHoBHbIE OMOMBI CYILH.
CocyiecTBoBaHHE TNPHUPOJBI U
YeJI0BEYECTBA. CoxpaHeHue
Ouopa3zHoOOpa3usi Kak OCHOBa
YCTOMYMBOCTHU ouocdepsl.
OcHoBa palMoHaIBLHOTO
yIIpaBJICHUS MIPUPOTHBIMH
pecypcamu u ux
ucnosp3oBanne.  JlocTmkeHus
OMOJIOTHH U OXpaHa MPUPOJIBIL.
JleMoHCTpamuu:

TaOmuIel U CXEMBI:

«IImmieBple menm», «bHOIEHO3:
coCTaB u CTPYKTYpay.
OGopynoBaHue:
MO/IeJTh-aNTINKAIUS
«Tunuunsle OHOIIEHO3BI;
repbapmii «PacturenbHble
COO0IIECTBAY; KOJIIEKIUS

BEIIECTB H  OHOr€OXMMHU-
YEeCKUX LUKIIOB B Ouochepe




9) PesepBHOe Bpemst

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

2
34

«buoieHos3»; «IIpumepHbIie
AHTPOIIOTE€HHBIE BO3/ICUCTBUS Ha

MIPUPOAY», «Baxneimue
UCTOYHUKU 3arpsi3HEHUS
BO3[lyXa M TPYHTOBBIX BOIY,
«ITouBa - Ba)KHEHUIIAs
COCTABJISIONIAS o6uocheps,
«®DakToppl Jerpajaniu MouYBy,
«ITapHUKOBBII ahdexTy,
«DakTopHI PpalHOaKTUBHOTO
3arps3HCHUS ounocdepni»;
Kpacnas KHUTa PO,
U300paKeHUs OXPaHSEMbIX

BUI0B paCTeHI/Iﬁ " ) KUBOTHBIX




INOYPOYHOE IIJNTAHUPOBAHHUE

10 KJIACC
KosanyectBo 4yacos DJIeKTpOoHHbIe HU(pPOBbIE
Ne n/m Tema ypoka B Kourpoubusie IIpakTuueckue oOpa3oBaTe/ibHbIE
cero padoTbI padoThbI pecypcbl
bubmuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
2 [IpakTuueckas padorta Ne 1 1 05 bubnunoreka [JOK
«Mcnonp30BaHUE Pa3IUUHBIX METO/IOB ' https://m.eds00.ru/863e6122
MIPU U3YyYEHUH OMOJIOTUYECKUX 0OBEKTOB)»
3 buonoruyeckue cucTemsl, IPOIECCH U UX 1 bubnnoreka [JOK
U3y4YCHUE https://m.edso0.ru/863e6564
4 XuMHYecKuil cocTas KieTkd. Bona u 1 bu6mmoreka [IOK
MHUHEPaJIbHBIC COJIU https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1 https://m.eds00.ru/863e6h72
depMeHThI — OHOJIOTHYECKHE
o | e oo o | b5 Bibonaa K
1 ' https://m.edso0.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMmIIa3bl WIK KaTaaasbl)»
bu6nmoreka [JOK
! YreBozEL. JIHmHALL . https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 Hyxnentosbie kucnorsl. AT® . https://m.edso0.ru/863e6d5c
9 Hcropus 1 METOIbI NU3YUEHHUSI KIETKU. 1 bubnnorexka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kierka xak 1enoctHas ’uBas cucTemMa
11 CTtpoeHune 3yKapuOTUYECKOM KIETKH. 1 0.5 bubnnorexka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JlabopaTtopHas padota Ne 2 «3ydenne
CTPOCHHMSI KJIIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB M OaKTEpUl MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OITMCaHHE»

https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢

bu6mmoreka [IOK
12 ObmeH BemecTs M MeTaboH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PorocunTes. XemoCHHTES https://m.edso00.ru/863e7c98
. bubmuorexa [JOK
14 JuepreTHecKkuii obmen https://m.edso00.ru/863e7aae
JKuzHeHHbIN LUK KIeTKU. [leneHue
5| S Mims Topepuns s o5 Biomomiok
a ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKA JIYKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocuntes Genka. Peakuus MmaTpuaHOTO bu6mmoreka [IOK
cUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancusums — buocunes benka https://m.edso0.ru/863e796e
bu6nmoreka [JOK
18 Hexnerounsie popmbl )KU3HU — BUPYCHI hitps://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 ®opmBbl pa3MHOXKEHHSI OPTaHI3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuoteka [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MTOJOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 pabota Ne 4 «3yueHne CTpoeHUs 0.5 bubmorexa LHOK

IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIMpernaparax»

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bu6mmoreka [IOK

22 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB hitps://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubmumoreka [IOK
U3MEHYMBOCTH https://m.eds00.ru/863e86f2

| S meeom BuGorea 10K

' https://m.edso0.ru/863e8878
CKpEIIBaHHE

o5 JluruOpuHoe CKpeIuBaHue. 3aKoH bubmunorexa [JOK
HE3aBHCUMOTI'0 HACIICIOBAHUS PH3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HACIEIOBAHNE TIPU3HAKOB.

Jlaboparopnas pabota Ne 5 «M3yuenue

26 pe3yJIbTaTOB MOHOTUOPUHOTO U 05 bubnnorexa [HOK
JTUTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edso0.ru/863e8c60
Ipo30(UIIEl HAa TOTOBBIX
MUKpOITperaparax»

97 I'enernka nmona. HacnenoBanue bu6mmoreka [IOK
[IPHU3HAKOB, CHEIUIEHHBIX C IIOJI0M https://m.edso0.ru/863e8c60
W3menunBocts. Henacnencreennas
M3MEHYUBOCTH. JlaboparopHas padota No

28 6. N3yuenne MoauprKaMOHHON 05 bubnuoreka [IOK
WU3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edso0.ru/863e8efe
BapHAIMOHHOTO PsAJia U BApUAI[MOHHOM
KPUBOI)

HacneacTBeHHass H3MEHYUBOCTD.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnuoreka [IOK
MyTanui y 1po30(uibl Ha FOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTpenaparax»»

30 I'eneTrka yenmoBeka bubmorexa HOK

https://m.edso0.ru/863e8d78
PeseprubIil ypok. O6006111eHIE TIO TEME
31 «HacneacTBeHHOCTh 1 K3MEHYHBOCTD

OpraHnu3MoB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bu6mmoreka [IOK

32 Ceneiuus Kkak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTtobl U JOCTUKEHUS CEIICKIINHT 1 bubmuorexa [JOK
pacTeHuil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHonorus kak orpacib 1 bubnuorexa [JOK
IPOM3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKka Beero K()]-[Tpo,m,]-[],[e HpaKanecKHe OﬁpaSOBaTe.}ILHLIe
padoThI padoThI pecypchl
1 DBOJIIONHS U METOJIbI €€ U3y4CHUS 1 bubmorexa [IOK
https://m.edso0.ru/863ea20e
2 HcTopus pa3BUTHS IPECTaBICHUN 00 1 bubmumoreka [IOK
SBOJIIOLUH https://m.eds00.ru/863e9570
3 Mukpoosomows . ﬁggs??/ﬁeezzgorﬁl%segcle
[Tomymsimus Kak 31eMeHTapHasi equHUIA
4 BUa 1 3BoIOIMHU. JlabopaTopHas pabora 1 05 bubnnorexa [HOK
Ne 1 «CpaBHeHME BHJIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JBroKymye cuibl (3J€eMEHTapHbIe 1 bubnnorexa [HOK
(akTOPHI) SBOIIOLUN https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas padora 1 05 bubnnoreka [JOK
Ne 2 «Onucanue npucIocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusMa u €€ OTHOCHUTEIFHOTO
XapakTepay
8 HampapiieHus ¥ TyTH MaKpOIBOJTFOIIHH 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoMIONINN 1
10 Ucropwus >xu3Hu Ha 3emiie 1 METOBI €€ 1
W3YYCHHUS
11 I'mnoressl NPOUCXOKACHUS KU3HU HA 1 bubnuorexa [IOK
3emie https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazBuTue xu3Hu Ha 3emMJie 10 Hpam u

bu6mmoreka [IOK

12 nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTENTHHOTO U KUBOTHOTO MHpA.
bu6mmoreka [IOK
13 [TpakTuyeckas padora Ne | <<H3¥quHe 0.5 https://m.eds00.ru/863ea8hc
HCKOIMAEMbIX OCTaTKOB PaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro bubnmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [IOK
H P https://m.eds00.ru/863eac2c
16 JBwxyme cuitbl ((aKTophI) bubnnorexa [HOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBbIE CTa U 3BOJIIOLUU YETIOBEKA
18 YenoBedeckue pachl U MPUPOHBIE bubnnoreka [JOK
aJlanTanuy 9eroBeKa https://m.edso0.ru/863eaea2
PesepBHEIil ypok. O000IICHHE 1O TEME
19 «BoO3HUKHOBEHHE U pa3BUTHE )KU3HH HA
3emie»
20 DKOJIoTus Kak HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTHYECKUE bubnmnorexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbGuotudeckue daxkropsl. JJabopaTtopHast
pabota Ne 3. «Mopdomnoruueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnuoteka [JOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BnustHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 Bromieciue paxTopet https://m.edso0.ru/863eb348
24 DKOJOTUYECKHIE XapaKTePUCTUKU 05

nonyssinud. [Ipaktrdeckast padorta Ne 2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«[ToIcy€T MIOTHOCTH MOMYJIALMN Pa3HbIX
BUJIOB PACTEHUI»

bubmuorexa [JOK
25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 https://m.edso0o.ru/863eb46a
bu6mmoreka [IOK
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) 1 hitps://m.edso0.ru/863eb46a
g | oo oz, | B LOK
PDaMIBL. https://m.eds00.ru/863eb5fa
skocucreM. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpPOIIOTr€HHBIE IKOCUCTEMBI 1
30 buocdepa — rinobanpHas s3KOCHCTEMA 1 bubnnoreka [JOK
3emimn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 1
33 CocyiiecTBoBaHUE TTPUPOIBI U 1 bubnuoteka [JOK
4eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HUE TEMBbI 1
«Co00111eCTBa M 3KOJIOTUYECKHE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I1O 34 0 25
[TPOTPAMME '
MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOU OBPA3OBATEJIbHOU ITPOTI'PAMMBbI
10 KJIACC
Kon . o
IIpoBepsiemblie NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpPeIHEro
NpoBepPsIeMOro
o0uero oopa3oBaHus
pe3yJbTara
ChopMuUpOBaHHOCTh 3HAHWH O MECT€ W POJHM OMOJOTMM B CHUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B
1 (OpMHpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa W HAyYHOTO MHUPOBO33PEHHUS; O BKIAJe
POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OMOJIOTUY; (PYHKIMOHATBHOM rpaMOTHOCTH YeNloBeKa AJIs
pelIeHus KU3HEHHBIX 3a/1a4



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YMeHue packpbiBaTh COACpkKaHHE OMOIOTMUYECKUX TEPMHHOB M MOHSTUMN: JKHU3Hb, KJIETKA, OPTaHU3M; METa00IN3M
(oOMeH BelecTB W MPEBPALICHUE SHEPTUH), TOMEOCTa3 (CaMOPEryJslus), YPOBHEBAs OPTaHU3AIMs KHUBBIX CHUCTEM,
CaMOBOCITPOU3BeIeHUE (PEPOIYKIIHSI), HACIEICTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE

VYMeHne uznaraTb OMOJIOTMYECKHE TEOpHM (KJIETOYHAs, XpPOMOCOMHas, MyTanuoHHas), 3akoHbl (I. Mengens, T.
Moprana, H.M. BaBuioBa) u ydeHus (0 HEHTpax MHOTOOOpasus M MPOMCXOXKACHUS KyIbTypHBIX pactenuii H.M.
BaBuiosa), onpenensats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YmMmenue BJIaACTh METOJAMH HAYYHOI'O IIO3HAHUA B Oouooruu (Ha6J’IIOI[CHI/Ie " OIMMCAHUEC XUBBIX CUCTEM, IIPOLECCCOB
u SIBHGHHFI; opranuzanvsa MU IIPOBCACHUC OHOJIOTHYECKOrO 9KCIICPUMCHTA, BBIABMIKCHHUC THUIIOTC3bI; BBIABJICHUC
3aBUCUMOCTH MCKAY HCCICAYEMBIMU BEJINMYHMHaAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX
HAay4YHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB, YMCHHC ACJIATh BBIBOJAbI HA OCHOBAHWU ITOJTYUYCHHBIX pe3yJIBTaTOB)

YMeHHE BBIIEIATh CYIIECTBCHHBIE IPU3HAKA BHUPYCOB, KJIETOK IIPOKApUOT U JOYKapHUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH NPOLECCOB OOMEHA BEILIECTB M INPEBpAIlCHUs SHEPIUU B KIIETKE,
¢dorocuHTe3a, IIIACTMYECKOIO M 3HEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio03a, OIUIOAOTBOPEHHMS,
Pa3MHOXXEHHUSI, UHAUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOI'€HE3)

YMeHHne NpUMEHATh MOJMYYCHHBIC 3HAHUSA JUISI OOBSICHEHHS] OMOJIOTUYECKUX MPOIECCOB M SBICHHM, Ui MPHHATHUS
IPAaKTUYECKUX PELICHU B MOBCEHEBHON U3HU B LENIAX oOecredeHns 0€30MacHOCTH CBOETO 3/10POBbs M 3/J0POBbS
OKPYKaIOIIMX JIIOJIeH, COOII0ACHNSI HOPM TPAMOTHOTO TIOBEJICHHUS B OKPY)KAIOIIEH MPUPOJHON cpelie; TOHUMaHHe
HEOOXO/MMOCTH HCIMOJIb30BaHUS JOCTH)KEHUI COBPEMEHHOW OMOJOTMM M OMOTEXHOJOIMH JUIl PalOHAIBHOTO
PUPOIONOIB30BaAHUS

VYMeHne pemarh dJ€MEHTapHble T€HETHYECKHME 3aJladyd Ha MOHO- M JIMTHOPUIIHOE CKpEIIMBAHUE, CIICTUICHHOE
HACJIEIOBAHKE; COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIUBAHUS AJIS MPeCKa3aHus HACIEIOBaHUS MIPU3HAKOB Y
OPTraHU3MOB

YMeHue BBINOIHATH JIAOOpaTOpHbIE M MpaKTHYecKue paldoThl, COONIOAATh IMpaBWiia MpH pabdoTe ¢ y4yeOHBIM U
J1a00paTOpHBIM 000pyI0OBaHUEM

YMeHHne KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALIHIO OMOIIOTHYECKOTO COJEPKaHMsI, BKIIOYAIOLIYIO
MICEBJOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX UCTOUYHUKOB (CMMU, HayyHO-TTOMYJIsipHbIE MaTepHallbl); ITUUECKHUE acTIEKThI
COBPEMEHHBIX MCCIIEIOBAHUI B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUU

10

11 KJIACC

YMeHue co3iaBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS, 00001Iast OHONIOrnuecKy0 HHHOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar 6M0oJI0run




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMBbI CPeHero
001ero oopazoBaHus

CdopMupoBaHHOCTh 3HAHHM O MecTe W POJM OUOJIOrMH B CHCTEME HAay4yHOTO 3HaHUS €CTECTBEHHBIX HAyK, B
(GopMHpPOBaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPAa W HAayYyHOIO MHPOBO33PEHHUS; O BKIIAJIE
POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATILHOM IPAaMOTHOCTH YeJIOBEeKa JJis
peleHus KU3HEHHBIX 33/1a4

YMeHue pacKkpbeIBaTh COJIEpPKaHUE OMOJOTUYECKHX TEPMHUHOB M TOHSATUHN: BHJ, TOMYJISALHNS, TeHO(OH, 3BOIIOIHS,
IBWKYyIIUE cuibl ((akTopbl) 3BOJIIOIMH, MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHHE, 3KOJIOTHYECKHE
(bakTopbl, IKOCHCTEMa, MPOAYICHTHI, KOHCYMEHTHI, PEIYICHTHI, IENU IMHTAaHWs, OSKOJOTHYeCKas MUPaMHIA,
ouoreoreHo3, bnochepa

YMeHnue uznarate Ouosiorndeckue Teopuu (3BontonuonHas teopus Y. JlapBuna, cMHTETHYECKasi TEOPUS IBOJIIOLIMH),
3aKOHBI M 3aKOHOMEpHOCTH (3apozplimieBoro cxojcrsa K.M. bapa, yepenoBaHus I1aBHBIX HalpaBlIeHUH W IyTei
sBomrornu A.H. CeseprioBa, yuenust o 6uocepe B.M. BepHanckoro), onpenensite rpaHulbl UX MPUMEHUMOCTH K
KHUBBIM CHCTEMaM

YMeHue BJIaACTb METOJAMH HAYYHOI'O ITO3HAHUA B Orooruu (Ha6JIIO,Z[eHI/Ie H OIIMCAHHC JKUBBIX CUCTCM, IIPOLIECCOB
u $[BJI€HI/II\/JI; opranu3anvsa W IIPOBCACHUC OHOJIOTHYSCKOTO OKCIICPUMCHTA, BBIABUKXCHHUC THUIIOTC3bI; BBIABJICHHUC
3aBUCUMOCTH MCXKIAY HCCICAYCMbIMU BCINYNHAMU, 00BACHEHHE MMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX
HAay4YHBIX HOHSITHfI, TGOpI/IfI 1 3aKOHOB, YMCHHC ACJIaTh BBIBOJbI HA OCHOBAHWHW ITOJYYCHHBIX pGSYJ'II)TaTOB)

YMeHue BbIIENATH CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHMOJOTMYECKHMX OOBEKTOB: BHUJAOB, IMOMYJSALHUH,
IPOJIYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€0LIEHO30B U HIKOCUCTEM; OCOOEHHOCTH MPOLIECCOB HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOro o0TOOpa, BHMJI000pa30BaHMs, MPUCIOCOOJIEHHOCTH OPraHHW3MOB, JIEHCTBUS
HKOJIOTHUECKUX (PaKTOPOB HA OPraHU3MBI, MIEPEHOCA BELIECTB M MOTOKA SHEPTHH B HKOCHCTEMAaX, aHTPOIMOTEHHBIX
M3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KpYyTOBOPOTa BELIECTB M OMOT€OXUMHUYECKUX LIUKIIOB B Ouochepe

YMeHue npuMeHsTh NOJyYeHHbIE 3HAHUS U1 OOBSICHEHHUSI OMOJOTMYECKHUX MPOLIECCOB U SIBJICHUH, I MPUHATUS
NPAaKTUYECKUX PELICHU B MOBCEIHEBHON KU3HU B LENIAX oOecredeHns 0€30MacHOCTH CBOETO 3/10POBbs M 3/J0POBbS
OKpYXKaloIIMX JIOEH, cOOM0IEeHUsI HOPM IPaMOTHOTO MOBEJEHHUS B OKpY’Karollell NpUpPOIHOI cpejie; TOHUMaHNe
HE00XO0/IMMOCTH MCIIOJIB30BaHUS JOCTH)KEHUIH COBPEMEHHOM OMOJIOrUH ISl pallHOHAIBHOTO IPUPOAONOIb30BAHHUS

YMeHue pemaTh >JE€MEHTapHble OWOJIOTHYECKUE 3ajaud, COCTABIISATh CXEMBbI IEpeHOca BEIECTB M HHEPIUU B
9KOCUCTEeMaX (LIeTH MTUTaHUS)

YMeHue BBINONHATH JIAOOpAaTOpHBbIE M IMpakTHYeckhe paldoThbl, coOdrofaTh MpaBWwia Npu paboTe ¢ yueOHbIM U
71a00paTOPHBIM 000PYIOBaHHEM
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YMeHue KpUTUYECKH OLIEHUBATh M UHTEPIPETUPOBATH HHPOPMAIINIO OUOIIOTUYECKOTO COAEPIKAHMS, BKIIIOYAIOLTYIO
IICEBJOHAyUHbl€ 3HAHUS W3 pa3IM4HbIX MCTOYHHMKOB (CMMU, HaydHO-mOIyJspHBIE MaTepHalbl); pacCMAaTPUBATh
J100aNbHbIE JKOJIOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHpPOBATH MO OTHOIICHHWIO K HUM COOCTBEHHYIO
ITO3ULIMIO

YMeHue co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHHUs, 00001as OHMONIOTHYecKyl0 HH(pOpMaIuo 13
HECKOJIBKHX UCTOYHUKOB, PAMOTHO HCIIOJIb30BATh IIOHATHIHHBIH ammapar OuoIoriu

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 buonorust kak Hayka
11 buonoruss — Hayka o >xuBoil mpupoxae. Pomp Ouonmoruu B (GOpMHpPOBAaHUM COBPEMEHHOW HAay4YHOH KapTuHbI mupa. Cucrema
OMOJIOTHYECKUX HAayK
19 Mertonbl Mo3HaHUSA >KUBOM HpUPObl (HAOMIOAECHUE, SKCHEPUMEHT, ONMHMCAaHUE, U3MEpeHue, Kiaccu(uKalus, MOJCINPOBaHHE,
CTaTUCTHUYECKasi 00paboTKa TaHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3aLus
2.1 JKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT uzydeHus ouonorun. CBoiicTBa OMOCHCTEM U UX Pa3HOOOpas3ue
29 YpoBHU oOpraHuzanud OHOCHCTEM: MOJICKYJISIPHO-TEHETHUYECKUHN, KJIETOYHBIM, OpPraHW3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM,
9KOCHCTEMHBIH, OrochepHbIi
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH
31 XUMUYECKUN COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBhI: MaKpOdJIEMEHThl, MHUKPO3JIEeMEHThl. Boga M MHUHepanbHblE BEIEcTBa.
@DyHKIMHU BOJBI 1 MUHEPAJIbHBIX BElIECTB B KieTke. [lonaepkanue ocMOTHUeCKOro GajiaHca
benku. CocraB u cTpoeHHe O€JIKOB. AMHHOKHUCIOTHI — MOHOMeEphl OenkoB. HezameHMMble M 3aMEHMMblE aMHHOKHCIIOTBHI.
AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOM MOJEKysbl (IepBHYHAs, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHAS
3.2 CTPYKTYpa). XuMHUECKHe CBOMCTBa OenkoB. bronornueckue GpyHkIu 6enKoB.
®epMeHThl — Ouosornyeckue kaTtanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas cHenupUuIHOCTb.
KodepmenTsl. Buramunsl. OTianuusi epMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB
VYraeBoabl: MOHOCaxapuabl (TII0K03a, pudo3a U J1e30KCHpr003a), Aucaxapuabl (caxaposa, JJaKTo3a) M MoJucaxapusl (Kpaxmal,
3.3 TJIMKOTEH, LeTt003a). buonoruueckue GyHKIUN yriieBOJ0OB.
Jiunuasl: TpUTIULEpHUAbl, cTepounsl, Qochomunuasl. ['mapodunbHO-TUAPOPOOHBIE cBoiicTBa. buonornueckue QyHKIMH



JIUITNAOB. CpaBHeHI/Ie Yrii€BOJ0B, OEJIKOB U JIMIMIUA0B KaK HCTOYHHUKOB SHCPTHUHU

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — moHOMepsl HykiIeMHOBBIX KucaoT. Ctpoenne u pynkiuu [JHK. Ctpoenue

34 u pynkuuu PHK. AT®: ctpoenue u pyHKIIIH
3.5 [Mutonorus — Hayka o kierke. Knerounas teopust. MeTopl H3ydeHHUs KIETOK
36 Knerka kak nenoctHas xuBas cucrema. OOIiue NpU3HAKU KIETOK: 3aMKHYyTas HapykHas memOpana, mosiekyinsl JIHK kak
' TEeHETUYECKUH anmnapar, cucTeMa CUHTe3a Oenka
37 Tunsl KIETOK: 3yKapuoTHdeckass U npokapuorudeckas. OCOOEHHOCTH CTPOEHHUS NMPOKapUOTHUECKOM KieTku. KierouHas creHka
' O6aktepuii. CTpoeHHE dYKapuOTHIECKOH KieTkH. OCHOBHBIE OTINYHUS PACTUTEIbHON, )KUBOTHOU U TPUOHON KIIETKH
[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIUKC, uX ¢yHkuuu. Ilnasmaruueckass memOpaHa, e€ CBOICTBaA U
¢yakuuu. Iuromnasma u e€ opranounsl. OnHOMEMOpaHHBIE OpraHoubl KIETKU: 3HJomIazmarudeckas cetb (OIIC), ammapat
3.8 ["onbmxu, 1n30combl. [ToayaBTOHOMHbBIE OpraHOUABI KJIETKH: MUTOXOHPUH, TuacTuabl. [Ipoucxoxaenne MUTOXOHIpUI U TUTaCTU]L.
Bugpr mactua. HememOpanHbIe OpraHOWABI KIETKU: pUOOCOMBI, KIIETOUYHBIA HEHTpP, PECHUYKH, KI'YTUKA. DYHKIMA OPraHOUIO0B
KJIeTKU. BritoueHnus
3.9 SAnpo — peryasaTopHblii LeHTp kieTku. CTpoeHue siipa: saepHas 000104Ka, KapuoIUla3Ma, XPOMAaTHH, SJIPHIIKO. XpPOMOCOMBI
3.10 TpaHCHOPT BELIECTB B KJIETKE
4 KuzHeneaTenbHOCTb KIETKH
OOmeH BemiecTB, WM MeTa00IU3M. AcCUMUIIALMS (TIACTUYECKUM OOMEH) M JUCCUMMWIISALUS (SHEPreTUUYecKUuil oOMeH) — JiBe
4.1 CTOPOHBI €IMHOTO IMpoIecca MeTaboau3Ma. Tumsl oOMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbIi. Posib pepMeHTOB B 00MEHE
BEIIECTB U MIPEBPALLICHUH SHEPTUU B KIIETKE
®otocunte3. CeroBass M TeMHOBas (a3el (doTocuHTe3a. Peaknum dotocuntesa. DhdexkTuBHOCTH (GOTOCHHTE3a. 3HAUYCHHE
492 dorocunTe3a IS KUSHA Ha 3emiie. BrnusHue ycioBuil cpeibl Ha OTOCHHTE3 U CHOCOOBI MOBBILICHUSI €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PaCTEHUH.
XeMOocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIsl )KHU3HHU Ha 3emiie
OHepreTuyeckuii oOMeH B KieTke. PaciieruieHue BeIIECTB, BbIIEICHHE U aKKyMYJIHPOBAaHUE SHEPrUM B KIETKE. Tarbl
4.3 sHepreTuueckoro oobmena. [nukonu3. bpoxkenue u ero Bunbl. KucnopogHoe okucCI€HHME, WU KIETOYHOE JIbIXaHUE.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa
Peakumu marpuuHoro cunres3a. ['enetnueckas uHpopmamus u JIHK. Peanuzaums renermueckoil nHpoOpManuu B KIETKE.
4.4 ['enernyeckuii kox u ero cBoiicta. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsauus — 6uocuntes 6enka. Konuposanue
aMHHOKHUCIOT. Ponb pubocom B OnocuHTe3e Oenka
45 Hexnerounsle ¢opmbl xku3Hu — Bupychl. Mctopust otkpeitusi BupycoB (J[.M. MBanoBckuit). OcoOEHHOCTH CTPOCHHS U

KU3HENEeSATeNIbHOCTH BHUpYcoB. bakTtepunodaru. bonesnu pacreHuil, )KUBOTHBIX M 4eEJIOBEKa, BbI3bIBA€Mble BUpycamu. Bupyc




nMmmyHoaeduiuta yenoseka (BUY) — Bo3oyaurens CITN la. [TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

Paszmuoxxenune u HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslii nuki, uim kxu3HeHHbIN UK KieTku. MaTepdasza u muto3. IIpoueccel, mporekaromue B unTepdaze. Permmukanus —
peakiust marpuanoro cunreza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HA0Op — KapUOTHIL. JIUTUTIOWIAHBIA U TarjIOuTHBINA
XpOMOCOMHBIE HAOOpBI. XpomaTubl. L{luTonornyeckue 0CHOBBI pa3MHOKEHUS U MHIMBUTyaJIbHOTO PA3BUTHS OPraHU3MOB.
Henenune kinerkn — muto3. Craguum muto3a. IIporeccel, MpoucXoAsIMe Ha pa3HbIX CTAAUAX MHUTO3a. BUOJIOTMYECKUN CMBICI
MHUTO3a

5.2

5.3

5.4

5.5

6.1

q)OpMBI PA3SMHOXKCHUA OpPTraHU3MOB: 0Oecrolioe H IOJIOBOE. Bungsr OecIoioro PASMHOXCHUA: ACIICHUC HAABOC, ITIOYKOBAHHUEC OJHO-
U MHOI'OKJICTOYHBIX, cn0p006pa30BaHHe, BEIr€TaTUBHOC PA3MHOXKCHHUC. HCKYCCTBCHHOG KIIOHUPOBAHUEC OpPraHu3MoB, €TI0
3HAYCHUC OJI CCIICKIIUU

[TooBOE pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIONIOTO.
Meiio3. Craguu merosa. Ilpoueccel, npoucxoasnme Ha craausx meio3a. IloBenenue xpomocoMm B meiose. KpoccuHronep.
buonornyeckuii CMBICI 1 3HAYEHUE MeH03a

l'ameTorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK Y )KUBOTHBIX. [105I0BBIC Kene3bl: CeMEHHUKHU U STHYHUKUA. OOpa3oBaHue 1
pa3BUTHE TOJOBBIX KJIETOK — rameT (CHepMaro30Hj, SWIEKIeTKa) — chepMmarorene3 u ooreHe3. OCOOEHHOCTH CTPOCHHUSA
AWLIEKIIETOK U criepmaro3ouaoB. Omnogorsopenue. IlapreHorenes

WnpuBunyansHOe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (SMOpHOreHe3). DTambl SMOPHOHAIBHOTO PA3BUTHSA Yy
IIO3BOHOYHBIX KMBOTHBIX: JpOOJIeHUE, racTpyisiuus, opraHorenes. IloctamOpruonansHoe pa3Butue. THIBI TOCTIMOPUOHAIBHOTO
pa3BUTHS: TpsMoe, HempsAMoe (IMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIOCOOHBIE BBI3BIBATH
BPOKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHS

HacnencrtBeHHOCTh Y N3MEHYMBOCTH OPraHU3MOB

[Tpeamer u 3agaun reHeTukH. VicTopust pa3BuUTHs reHEeTUKH. Bkiaa poccuilckux U 3apyOeXHbIX YY€HBIX B pA3BUTHE M€HETHKH.
MeTtobl TeHeTUKH (TUOPUIOIOTUYECKUH, IUTOTEHETUUECKUM, MOJIEKYIIpHO-TeHeTUYeCKNii). OCHOBHBIE T€HETUUYECKHE TOHSTHSL.
I'eneTryeckas CUMBOJIMKA, UCIIOJIb3YyEMas B CXEMaxX CKpELIMBaHUN

6.2

3aKOHOMEPHOCTH HACTEIOBaHUs MPHU3HAKOB, YycTaHOBIeHHbIe [. Mennenem. MOHOTHOpUAHOE CKpellMBaHUE. 3aKOH
eauHoOo0pa3us TUOPUAOB TMEpBOro mokosieHus. [IpaBuino noMuHUpOBaHUs. 3aKOH pacHICTJICHUs] MPU3HAKOB. ['Mmore3a 4YMCTOTHI
ramer. [lomHOe 1 HEMOTHOE TOMUHUPOBAHHE.

JurnbpumHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOTO HACJIeIOBaHUs TpPH3HAKOB. lluToreHeTHueckwe OCHOBBI TUTHOPHUIHOTO
CKpeIIMBaHUs. AHaIU3Upyollee ckpeuBanue. Vcrnonp3oBaHue aHaIUM3UPYIONIET0 CKPEIUBAaHUS ISl ONpeeTIeHHs] TeHOTHIIA
ocobu




6.3

6.4

6.5

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo crenjaeHHOMY HacjeAoBaHUIO TeHoB. Hapyiienue cueruieHus
TE€HOB B PE3YyJIbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOPUs HACIEACTBEHHOCTH. [ eHeTHYeCKrEe KapThl.

['enetuka mona. XpoMOCOMHOE ONpeeleHHe Mojia. AyTOCOMBI M TMOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble W TeTeporamMeTHbIE
OpTraHHU3MBlI. HaCJIel[OBaHI/Ie IMPHU3HAKOB, CHCIUICHHLIX C ITOJIOM

N3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACJIECTBEHHAs U HacleACTBEeHHas. Pojib cpenbl B HEHACIEACTBEHHOW U3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIIMOHHON U3MEHUMBOCTH. BapualoHHblil psia U BapualoHHas kpuBas. Hopma peakuuu npusHaxa.
KonmyecTBeHHbIE M KadyeCTBEHHBIE MPU3HAKU M X HOpMa peakiuu. CBOHCTBa MOIU(PUKAITMOHHONH H3MEHYUBOCTH

HacnencrBenHas, M reHOTUNMYECKas, U3MEHUMBOCTb. KOMOMHATUBHAS M3MEHUMBOCTh. MeEW03 U MOJIOBOM MPOLECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. MyTannoHHas u3MeHuuBocTh. Kiaccudukauus mMyTanuid: TeéHHblE XpPOMOCOMHBIE, T€HOMHBIE.
Yacrora u mpuyuHbl MyTanuii. Myrarenusie (akTopbl. 3aKOH TOMOJIOTUYECKHX PsIOB B HaclleACTBeHHOW m3meHuynBoctu H.U.
Basuiiosa

6.6

7.1

I'eneruka uenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TE€HETHUKU YEJIOBEKA: TI'€HEATOrMYecKUi, OJIM3HEIOBbIH,
[UTOTEHETUUECKUN, OMOXMMHUYECKUN, MOJIEKYIspHO-TeHeTH4eckuii. CoBpeMEHHOE Ompe/elieHne TeHOTHUIA: MOJHOTEHOMHOE
CEKBEHHpOBaHME, FTEHOTUIIHPOBaHKE, B TOM uHciie ¢ nomouibto [I1[P-ananu3a. HacnencrBenHble 3a00€BaHus Y€IOBEKA: T€HHbIE
Oone3nu, OONE3HM C HACIEICTBEHHOH MPeapacloyioKeHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaTH4yeckue W TeHEpaTHBHBIE
MyTanuu. [IpUHIUTBL 310pOBOTO 00pa3a KU3HU, NUArHOCTUKH, MPOQUIAKTHKA M JICYCHUS TCHETUYSCKHUX Oosie3Heir. Memuko-
TeHEeTUYECKOEe KOHCYJIbTUPOBaHKE. 3HAUCHUE MEIUIIMHCKON T€HETHUKU B IPEIOTBPAIICHUH U JICUSHUU T'€éHETHUYECKUX 3a00JIeBaHUI
YeJ0BeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekius Kak HayKa U MPoIlecC. 3apoKIeHUEe CeNIeKIuu U noMmectukarus. Yuenue H.W. BaBunoBa o nieHTpax mpoucxXoxIeHUs U
MHOT000pa3us KyIbTypHBIX pacTeHUl. LIeHTpbl MPOMCXOXKACHUS JOMAITHUX ®KUBOTHBIX. CopT, mopoja, mTaMmm

7.2

7.3

11 KJIACC

CoBpeMeHHbIE METOJbl CeNeKIUH. MaccoBbIi M WHAMBHUIYAIbHBIM OTOOPBHI B CENEKIMM PACTEHUH M KHUBOTHBIX. OlleHKa
sKcTepbepa. bin3kopoacTBeHHOE ckpenyBaHue — MHOpUAMHT. Yucras nuHusa. CKpempyBaHMe YHMCTHIX JIMHUU. [eTeposuc, umum
ruOpuHas cuina. HeponactBenHoe ckpemuBanue — ayrOpuauHr. OtnanéHHas ruOpuauzanus u e€ ycnexu. VckyccTBeHHBIH
MyTareHe3 ¥ MoJy4eHHe MOJIUILIIONI0B. JloCTHKEHMSI CeeKIIUU pacTeHU, )KUBOTHBIX U MUKPOOPTraHU3MOB

buoTtexHonorust kak OTpaciab MPOU3BOACTBA. ['eHHas MHKeHepus. Otambl co3faHus pekomOuHanTHoM JIHK u TpaHcreHHBIX
opranu3mMoB. Knerounas wnnxkenepusa. Kierounele KynabTypbsl. MUKpOKIOHaJIBHOE pa3MHOXEHHE pacTeHuil. KinonupoBanue
BBICOKOITPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U ATHUeckue mpodiembl. MO — reHetnuecku
MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI
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DBOIIOIMOHHAST OMOIOTHS
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1.2

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CupnerenbcTBa 3BoMonuH. [laneoHTonornueckre: Mmocaea0BaTeabHOCTh MOSIBICHHUS BUJIOB B IAJIEOHTOJOTMYECKON JIETOINCH,
nepexoanbsie Gopmbl. buoreorpaduueckue: cxonacTBo u pasznuuue ¢ayH U GIOp MATEPUKOB MU OCTPOBOB. DMOPHUOIOTHUECKUE:
CXOJICTBA U PA3NIU4Us SMOPUOHOB Pa3HBIX BHJIOB MMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAIIOTUYHBIE,
pyIUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTabOIMUECKUX MYTEHN Y BCEX OpraHU3MOB

OpomtonmonHas teopust Y. Japeuna. [Ipeanockuiku BO3HUKHOBEHHUS JapBUHM3MA. JIBIDKYIHME CHUIIBI 3BOJIOLUMU BHUAOB IO
HapBuHy (M30BITOYHOE pPAa3MHOKEHHWE TMIPU OrPAaHHMYCHHOCTH PECYpCcoB, HeompenenéHHas H3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

1.3

1.4

Cunrernueckast teopusi sBomonuu (CTD) u ocHoBHBIE €€ monoxeHUs. MukposBomtonus. I[lomynsuus kak eauHuna BUAa U
JBOJIOLUU

JBmwxkyme cuibl ((GakToOpbl) HBOJIONUHM BUAOB B MpHupoAe. MyTalMOHHBIM Tpolecc W KOMOWMHATHBHAS HM3MEHYHBOCTD.
[MonynsuuoHHble BOJHBL U Ipeiid renos. M3omsuust u murpanwms. EctecTBeHHBII 0TOOp — HANPABISIOMINK (PAKTOP IBOIFOLIUH.
@®opMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOICHHOCTh OPraHU3MOB Kak pe3ynibTarT dBojrouud. [Ipumepbl mpucnocoOneHuid y opraHu3smMoB. ApomMopGo3bl u
nauoagalnTanuu.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (popMBI BHI000pa30BaHus: Teorpaguueckoe, IKOIOTHIeCKOe

1.5

MaKpOBBOHIOI_II/ISI. (DOprI OBOJJIOIHNHN (I)I/IJ'IeTI/I‘leCKaH, AUBCPICHTHAA, KOHBCPIrCHTHAA, IapajlJICJIbHAsd. H606paTI/IMOCTB OBOJIOINH

Bo3HukHOBEHHE U PAa3BUTHC )KXU3HU HA 3emite

2.1

JloHayuHble TIpEACTaBICHUS O 3apOKICHUM >KU3HM. HayuHble TIMmoTe3bl BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOHOreHe3 u
MaHCHEpMHUA. XUMHYECKasl HSBOJIIOLMS. OKCIEPUMEHTAIBHOE IOATBEPXKACHUE XHMHUYECKOM sBosonuu. HadanbHble 3Tanbl
6uonornueckoi 3pomonuu. ['unoreza PHK-mupa. IlepBbie knetku u ux 3sostouus. @opMupoBaHNE OCHOBHBIX TPYIIT KHUBBIX
OpraHUu3MOB

2.2

Pa3Butre xu3Hu Ha 3emie 1o spam u nepuonaM. Karapxeil. Apxelickas M nporeposoiickas apbl. Ilaneozoiickas spa u eé
MEepUObl: KeMOPUNUCKUN, OpJOBUKCKHM, CUIYpUICKUMN, JEBOHCKHI, KaMEHHOYTOJIbHBIM, MepMcKuid. Me3o3olickas 3pa u eé
IIEPUOBL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaitno3oiickas 3pa u €€ nepuojpl: NAJICOr€HOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBINA. XapaKTepUCTUKA KIMMaTa U T€OJOTUYECKUX
nporieccoB. OCHOBHBIE 3Talbl 3BOJIONHMHU PACTUTEIBHOTO M YKMBOTHOTO MHUpA. ApoMOpQO3bl Yy PACTEHHA M KUBOTHBIX.
[TosiBieHne, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB




2.3

Cucrema OpraHU4ecKoro Mupa Kak oTpaxeHue 3Booi. OCHOBHbIE CUCTEMATUYECKUE TPYIITbI OPraHu3MOB

9BOJII-OI_[I/I$I YCJIOBCKa. AHTpOl'IOJ'IOl"I/Iﬂ KaK HayKa. PazButne Hpe,I[CTaBJ'ICHI/Iﬁ O INPOUCXOXKICHUHU YCJIOBCKA. MeTOI[I)I HN3YyUCHUA
AHTPOIIOTCHE3A. CXOHCTBa " pa3jiniuA 4YCJIOBCKA U )KMBOTHBIX. CucreMaTHYECKOE IIOJI0KCHHE YCIIOBEKA.

24 JIBrxymue cuibl (hakTopbl) aHTpororeHe3a. HacimeacTBeHHass M3MEHUHMBOCTh M €CTECTBEHHBIH oTOOp. OOIIecTBeHHBINH 00pa3
KU3HH, U3TOTOBJICHUE OPYIUN TPY/1a, MBIILICHUE, PEUb
OcHOBHBIE CTaauM M BETBU SBOJIOLMH YEJIOBEKAa: aBCTpajonuTekd, YenoBek ymensii, YermoBek mnpsmoxosumii, YemoBek

2.5 HeaHaepTanbckuii, UenoBek pa3syMHblil. Haxolku HMCKOMAaeMbIX OCTaHKOB, BPEMS CYILIECTBOBAaHMSI, 00JACTh PacHpOCTPaHEHUS,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAUs
YenoBeueckue pacbl. OcHOBHBbIE OOJIBIIME pachl: €BpoIeouHasi (eBpa3uiicKasl), HErpo-aBCTpalioM/Has (SKBaTOpHAalbHAs),

2.6 MOHTOJIOUTHAS (a3MaTCKO-aMepHKaHCKasi). YepThl NPUCIOCOOIICHHOCTH TIPEJCTABUTENICH YEIOBEYECKHMX pac K YCIOBHSAM
cyuiectBoBanus. EquacTBO uenoBeueckux pac. Kputnka pacuzma

3 OpranusMsbl 1 OKpyXKaromias cpeaa

31 DKoJoTUsl KaK Hayka. 3aJladd ¥ pa3felibl SKOJIOTUUA. MeTo/Ibl SKOJIOTUYECKUX HCCIIEOBAHUNA. DKOJIOTMYECKOE MUPOBO33pEHUE.

' Cpenbl 0OUTaHMS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOYBEHHAS, BHYTPHOPTaHU3MECHHAS

32 Okonorndeckue (akropel. Kiaccuuramust 3KOJIOrHYECKHX (PAKTOPOB: a0MOTHYECKHE, OMOTHYECKHE U aHTPOIIOTCHHEIE.

' JleiicTBre SKOIOrHYECKUX (PaKTOPOB HA OPraHU3MBbI

33 AbGuotnyeckue (QaxkTophl: CBET, TeMIleparypa, BIaXHOCTb. Potomepuoausm. [IpucrocobreHuss OpraHu3mMoB K IEHCTBHIO
abuotnueckux (hakTopoB. bruosornyeckue puTMBbI
buotnueckue daktopel. Buasl OMOTHYECKHMX B3aUMOJCUCTBUMN: KOHKYPEHIIUS, XHUIHUYECTBO, MApa3sUTU3M, MYTYaJH3M,

34 KOMMEHCAJIU3M (HaxXJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaIu3M. 3HAaUYeHUE OMOTUYECKUX B3aUMOJCHCTBUUN i
CYIIECTBOBAHMSI OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX

35 DKOJIOTHYECKHE XapaKTepUCTUKU momynasiuu. OCHOBHBIE TOKa3aTeNyd MOMYJSINN: YHCIECHHOCTh, IUIOTHOCTh, POXKIAAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUTpALHs. JJMHAMIKA YUCIIEHHOCTH TTOMYJISIAN U €€ PEeTyIIsIIIus

4. Coo011ecTBa 1 HKOJIOTMYECKUE CUCTEMBbI

41 Coo0miecTBo opraHu3MoB — OnoreHo3. CTpyKTypbl OMOLIEHO3a: BU0OBas, IPOCTPAaHCTBEHHAs, Tpoduueckas (mumienas). Buabi-
JOMHUHAHTHL. CBSI3U B OHOIIEHO3€
Dkojoruveckre Ccuctembl (dkocuctembl). llonstue 00 »skocucteme u OuoreorneHoze. DYHKIHMOHAIBHBIE KOMITIOHEHTHI
AKOCHUCTEMBI: TPOIYIEHTH, KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIECTB M IMOTOK YHEPTrHU B dKocucTteme. Tpoduueckue

4.2 (nuimeBbie) ypoBHH SKocucTeMbl. [lumieBbie 1emu U cetd. OCHOBHBIE TOKAa3aTeNM AKOCHCTEMBI: OMoMacca, MPOIyKITHS.

DKOJIOTHYECKUE THPAMUIBL: TPOIYKIIMUA, UYUCICHHOCTH, OnomMacchl. CBOMCTBAa HKOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJISIHS,
passutue. Cykueccus



[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCHUCTEMA XBOMHOTO WJIM IIMPOKOJIMCTBEHHOTO JIeca.
AHTpPOIIOT€HHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0O3KOCHCTEMBI. brosornyeckoe 1 X0341iCTBEHHOE 3HaYEHHE arpO3KOCUCTEM

4.3
1 ypOOIKOCHUCTEM.
buopaznoobpazue kak GpakTop ycroiuuBocTH 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emiie
VYuenue B.W. Bepnanckoro o Ouocdepe. I'panuibl, coctaB M CTpykTypa Ouocdepsl. JKuBoe BemecTBO M €ro (yHKIHWH.
44 Ocobennoctu Ouocdepsl Kak TIJIO0ATBHOM SKOCHCTeMbl. JlMHAMUYECKOe paBHOBeCME M oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTsl BelecTB 1 OMOT€OXUMHUECKUE IUKIIBI 3JIEMEHTOB (yriepoaa, a3ota). 3oHaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI
CYIIH
45 YenoseuecTBo B OMochepe 3eMau. AHTpOIIOreHHbIC H3MeHEHUs B Onocdepe. [ 1odanpHbIe SKOJIOTHUECKHE MPOOJICMBI.

OcHoBa parroHaIBHOTO YIPABICHHS MPUPOJHBIMU PECYpCaMU U X UCTIONb30BaHue. JlOCTHKEeHUs OMOJIOTHH B OXpaHa MPUPOIBI
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