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HOACHUTEJBHASA 3AIIUCKA

Pa0ouasi nporpamma pa3padoTaHa B COOTBETCTBHM C TPeOOBAHUSIMH:
o- OenepanbHbIM 3aKOHOM 0T 29.12.2012 No273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny;
- CanurapubiMu nipaBuiiamu CII 2.4.3648-20 «CanuTapHO-3UAEMUOJIOTMUECKIE TPeOOBAaHUS K OpraHu3alisiM BOCITUTAHUS U
oOy4eHHUsI, OTJbIXa U O3J0POBJICHHUS IETEH U MOJIOJCKI;
o- CanlluH 1.2.3685-21 «'uruennyeckrue HOpMaTUBBI U TPEOOBAHUS K 0OECIIEUEHUIO O€30MaCHOCTH U (MJIM) 0€3BPEIHOCTH IS
yesioBeka (aKTOpPOB Cpeibl OOUTaHUSY;
e- ipuka3zoM MunoopHayku PO ot 28.08.2020 Ne 442 «OO0 yTBepKI€HUU MOPSIIKA OPraHU3alUU U OCYLIECTBICHUS
00pa30oBaTeNbHON JIEATETBLHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM ITpOrpaMmMaM — 00pa30BaTeIbHBIM POTPaMMaM
HaYyaJbHOTO OOIIETr0, OCHOBHOT'O OOIIEro U CPETHETO 0OIIEr0 00pa30BaHUs»;
- IPUMEPHON OCHOBHOM 00pa30BaTeIbHON TPOrpaMMoit cpeaHero oomero oopazoBanus (mpoTokoii ot 28.06.2016 Ne2/16-3
denepanbHOro yueOHO-METOIMYECKOTO OOBEAMHEHUSI 10 0011IEMY 00pa30BaHHUIO);
- mucbMoM MunucrepcTBa odpazoBanust Kpacuosipckoro kpas ot 19.06.2020 Ne 75-948 «O nampaBieHUN METOUYECKUX
pexkoMenaanui o BeeaeHuto @I'OC COOy.

- [IporpaMmsbl o OGMoOIOrUK K IpeIMETHOM JTMHUK Y4eOHUKOB A 10 — 11 kimaccoB 00111€00pa3oBaTeIbHON IKOJIBI aBTOPOB
B.B.[Taceunuka, A.A.Kamenckoro, A.M.Py6uioBa (6a3oBsiii ypoBenb) (M: MUznarensctBo «IIpocBemenne», 2019 (JIlunus
KU3HH));

- CAaHUTAPHO-3MUJIEMUOJIOTHYECKUX TPEOOBAHUH K YCIIOBUSM U opranuzanuu o0ydenus B OV (yTBepxAeHbI TOCTAHOBJICHUEM
I'maBHOTO rocynapcTBeHHOTO caHutapHoro Bpadya P® ot 29.12.2010r. Ne 189 ¢ uzmenenusimu Ha 22 mas 2019 rona),
tpeboBarusmu CanlluH 2.4.2821-10;

- y4eOHOTO TIJIaHa IITKOJIBI,

[TporpamMMma feTanu3upyer U pacKpbIBaeT COEpKaHUEe CTaHapTa, ONpeeIseT OOUIyI0 CTpaTeruio 00yueHus, BOCOIUTaHUS U
pa3BUTHS, YUAIIUXCS CPEACTBAMH Y4eOHOTO MpeAMETa B COOTBETCTBUU C LIEJISIMU U3YyU€HUsI OMOJIOTHH, KOTOPBIE ONPEICIICHBI
CTaHAApTOM.

[Iporpamma pazpaboTana ¢ y4€TOM aKTyaJbHBIX 3a7a4 00y4YeHUs, BOCIUTAHUS U pa3BUTHA oOydatonuxcs. OHa
YYHUTHIBAET YCIOBHSI, HEOOXOIUMBIE JIJIsl pPa3BUTHS TUYHOCTHBIX U MTO3HABATENbHBIX KauecTB oOyvaronuxcs. [Iporpamma
BKJIIOUYAET 00513aTEIBHYIO YacTh YU€OHOT0 Kypca, u3JioxkeHHYI0 B «[I[puMepHOit 0CHOBHOM 00pa30oBaTeIbHOM MporpamMMme 1o
OMOJIOTHH HA YPOBHE CPEIHEro o011ero oOpa3oBaHus», U pacCUMTaHa Ha 68 4acoB.

OcBoeHue mporpamMmsl 1o OMOJOTUH 00ECTIeUnBaET OBJIAaJEHUE OCHOBAMH Y4eOHO-UCCIIEN0BATENbCKON NeATEIbHOCTH,
Hay4YHBIMU METOJAMH PEUIECHUS PA3IUYHbIX TEOPETUUECKUX U MPAKTUUECKUX 3a/1ay.



N3yuenune 6uosorun Ha 6a30BOM YPOBHE OPUEHTUPOBAHO HA 0OECTICUeHHE 00111e00pa30BaTEIbHON U OOMEKYIbTYPHOU
MIOJITOTOBKH BBITYCKHHKOB. Ha 6a30BOM ypoBHE M3ydeHue npeaMera « buosiorus» B 4actu GOpMUPOBAHUS Yy 00YIAFOIIHXCS
HAyYHOTO MHPOBO33PCHHMSI, OCBOCHHUS OOMIEHAYIHBIX METOA0B, OCBOCHHS PAKTHUSCKOTO IPUMCHEHUS HAYIHBIX 3HAHUM
OCHOBAHO Ha MEKITPEAMETHBIX CBS3SX C IIPeIMeTaMH 00J1acTell €CTECTBEHHBIX, MATEMATHYECKUX U TYMaHUTAPHBIX HAYK.

[Ipu pa3zpaboTke JaHHOI MPOrpaMMbl TEOPETHUECKYIO OCHOBY JIJIS OINIPEIeTICHHS MTOAX010B K (DOPMUPOBAHHIO COICPKAHUS
yueOHOTro npenMeTa «buoaorus» cocTaBuiIn: KOHIIENTyalbHbIE MMO0XkeHuss CTanaapTa o B3auMOOOYCIOBICHHOCTH 1IEJIeH,
coJiepKaHusl, pe3yJbTaTOB 00y4eHUs U TPeOOBAaHUM K YPOBHIO MOJIFOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIMX LENISIX U
IIPUHLUIIAX, XapaKTEPU3YOLIUMX coBpeMeHHoe cocTosiHue cucteMbl COO B Poccniickoit denepanuiu, a TakKe MOJIO0KEHUS O
crenuduke 61onoruu, e€ 3Ha4eHUH B MO3HAHUU KUBOM MPUPOIbI U 0OOECIIEUEHUH CYIIIECTBOBAHUS YEJIIOBEYECKOTO 00IIECTBA
CortacHO Ha3BaHHBIM IOJIOKEHUSM OIPeIeTICHbl OCHOBHBIE (DYHKITUU IPOTPAMMBI U €€ CTPYKTypa

[IporpamMma gaét nmpencraBieHue O LENsAX, 00 oOmeil crpaTteruu 00yyeHus, BOCIIUTAHUS U Pa3BUTHS 00yYarOIIUXCsl CPEACTBAMU
yueOHoro npeameTa «bronorus»; onpenenser o0s3aTeIbHOE TPEIMETHOE COJIEPKAHUE, ETO CTPYKTYPY, PACTIPEAEICHHE 110
pazzienam/TeMaM, peKOMEHAYEMYIO MOCIEI0BATEIbHOCTh

M3y4YeHUs1 yueOHOTO MaTepralia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, IOTUKK 00pa30BaTEIbLHOrO MpoLecca,
BO3pACTHBIX 0COOEHHOCTEN oOydaromuxca B nporpamMmme Takke yuutbiBatoTcsl TpeOoBaHUS K TUIAHUPYEMbIM JTUYHOCTHBIM,
METaIpeAMETHBIM U MTPEAMETHBIM PE3YJIbTaTaM O0yUEHHUS

B (pOpMUPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATENILHOM IESATEIbHOCTH/y4eOHBIX IEUCTBUIM 00y4YaroIUXCsl IO OCBOEHUIO
coJiepKaHusi OMOJOTMYECKOr0 00pa30BaHMS

B nporpamme yueOnoro npeamerta «bruonorus» (10—11 kmaccel, 6a30BbIi ypOBEHB) peain30BaH MPUHITUI MTPEEMCTBEHHOCTH B
M3y4eHUU OMOJIOTHH, OJ1aroapsi Y4emMy B HEM MPOCMaTPUBAETCS HANIPABJICHHOCTh HA PA3BUTHE 3HAHUMN, CBA3aHHBIX C
(OopMHpPOBAHUEM E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALIMNA JTUUYHOCTH, IKOJIOTUYECKOTO MBIIIICHUS,
MIPEJICTAaBIICHUH O 3JI0POBOM 00pa3e KU3HU M OEPEKHBIM OTHOIIICHUEM K OKpY Karolel mpupoaHoi cpene. IloaTomy Hapsimy ¢
M3y4YeHHEM O00IEOMONIOrMUECKUX TEOPHIA, a TAK)KE 3HAHUN O CTPOCHUU JKUBBIX CHCTEM Pa3HOI0 PaHra M CYIIHOCTH OCHOBHBIX
IIPOTEKAIOIIUX B HUX MTPOLIECCOB, B IPOrpaMMe yI€JIEHO BHUMAHNE UCITOJIb30BAHUIO MTOJTYYEHHBIX 3HAHUI B IOBCEIHEBHOM
KUZHU IS

pelIeHus NPUKIAIHbIX 337a4, B TOM YHciie: MPOPUIAKTUKHA HACIeACTBEHHBIX 3a001€eBaHUI YelloBEeKa, MEIMKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHHUSI, 000CHOBaHHUS SKOJOTUYECKH LIENIeCO00Pa3HOTo MOBEACHUS B OKPYXKAIOIEH PUPOTHON cpefie, aHaln3a
BIIMSIHUS XO3UCTBEHHOU JIEATEIbHOCTH YEIOBEKA HA COCTOSIHUE MTPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM Y CUIIEHHE BHUMAaHUS
K MPUKJIaJHON HAMPaBIEHHOCTH y4eOHOro npeaMera «bruosnorusy npoAUKTOBaHO HEOOXOIUMOCThIO 00€CTIeUeHUs YCIOBUM JITIst



pEIICHUS OJTHOM M3 aKTyaIbHBIX 33]1a4 IIKOJBHOTO OMOJIOTHYECKOTO 00pa30oBaHus, KOTopas Mpearnoiaaraet popMupoBaHue y
00yJaroInuXxcsi CIIOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHHUSIM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPa
JlaHHasi nporpamMMa SIBJISIETCS OPUEHTUPOM JJISI COCTABJICHUS Pa00OUHX MPOTPaMM, aBTOPbI KOTOPBIX MOTYT MPEIJIOKUTh CBOU
BapUaHT MOCJICIOBATEIPHOCTH N3YUYEHUS U CTPYKTYPHI y4eOHOTO MaTepuaia, CBO€ BUJICHUE MTyTel (OpMUPOBAHUS Y
oOyuaroruxcst 10— 11 kmaccoB mpeIMETHBIX 3HAHWUH, YMEHHHN B CTIOCOO0B YUeOHOU JAeATEILHOCTH, & TAK)KE METOMICCKIX
pEIICHM 3a7a4 BOCIIUTAHUS U PA3BUTHS CpeCTBaMH yaeOHOT0 nipeameTa «buomorusy

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «bUOJIOT'UST»
VYyeonnlii mpeamet «buosorus» B cpeiHeM 00111eM 00pa3oBaHUU 3aHUMAET BaskHOE MecTo OH obecrieunBaet GOpMUPOBAHKE Y
oOy4Jaronuxcst MpeCTaBICHUI 0 HAYYHOU KapTUHE MUPA; pacIIUpsieT U 00001aeT 3HaHUsI O KUBOM NpUpojie, e
OTJIMYUTEIIbHBIX MTPU3HAKAX — YPOBHEBOW OPraHU3AIMU U YBOIIOLNH; CO3AAET YCIOBUS ISl HO3HAHUS 3aKOHOB KUBOU
PUPOIBL, hopmuposaruss PyHKIIMOHAIBHON TPaMOTHOCTH, HABbIKO8 3I0POBOTO U 0€30MacHOr0 00pas3a KU3HU, IKOJIOTHIECKOTO
MBIIUIEHUS, HEHHOCTHOTO OTHOUIEHUS K YKUBOU MIPUPOJIE U YEIIOBEKY.
Bonbiioe 3HaueHue yueOHbI npeaMeT «bruosorusy uMeeT Takke IJi pelieHUus] BOCIUTATEIbHBIX U Pa3BUBAIOIINX 3a7a4
cpeaHero oo01ero 00pa3oBaHusl, CONUAIU3AIUNA 00yUAIOITUXCS
N3yuenne 6uosiorun odecrneynBaeT yciaoBus st GOPMUPOBAHUS MHTEIUICKTYaIbHBIX, KOMMYHUKAITMOHHBIX U
MH(POPMAITMOHHBIX HABBIKOB, 3CTETUUECKOUN KYJIbTYpPbl, CIOCOOCTBYET MHTErPAIIUU OMOJIOTUYECKUX 3HAHUM C MPEICTABICHUSIMHU
13 IPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUH U reorpaduu. HazBaHHbIe MOT0KEHUS 0 TPEAHA3HAYCHUN
y4eOHOTO TIpeameTa
«buosorus» cocTaBUIM OCHOBY JIJIsl ONIPEACIICHUS MTOAX0I0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TI0 COACPKAHUS,
MPEJCTABICHHOTO B JaHHON IIporpaMme
OTt60p conepxanus yueOHOTo npeamMera «bruonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIIEH € TIO3UIUN KyIbTYPOCOOOPa3HOTO
MO/IX0/1a, B COOTBETCTBUHU C KOTOPHIM 00yYarONINeCs JOHKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBbIE 17151 (GOPMUPOBAHUST OOIIIEH
KYJbTYPBbI, ONIPEACIISAIONINE a/ICKBATHOE MOBEJICHUE YEJIOBEKAa B OKPY KAIOIIIEH MPUPOTHOM cpefie, BOCTpeOOBaHHBIC B
MMOBCEHEBHOM KU3HU U NPAKTUYECKOU €SI TEIbHOCTH.

Oco0oe MecTo B 3TOM CUCTEME 3HAHUM 3aHUMAIOT JIEMEHTHI COICPKAHUS, KOTOPBIE CITy)KaT OCHOBOM 117151 (HOPMHUPOBAHMUS
MPEJICTAaBICHUI O COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHE MUpPA U IIEHHOCTHBIX OPUCHTAIUSAX JTUYHOCTH,
CIOCOOCTBYIOIIUX TyMaHU3AIMU OMOJIOTHYECKOr0 00pa3oBaHus
CtpyKTypupOBaHUE COJIepKaHUs YIEOHOTO MaTepralia B MporpaMMe OCYIIECTBICHO C YUETOM MPUOPUTETHOTO 3HAYCHUS 3HAHU
00 OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIluy 1 SBOJIOIUMU B COOTBETCTBUU € 3TUM B
CTPYKTyp€ y4eOHOTO npeaMeTa «brosiorusy BeIICICHBI CIEAYIONINEe CoAepKaTebHbIe TUHUU: «broorus kak Hayka MeTo bl



HAy4HOTO MO3HaHUs», «KieTka kak OMOJoTHYecKast CHCTEMa,
«OpranusMm Kak Onoyioruaeckasi cucteMay, «CucreMa 1 MHOT00Opa3ue OpraHunIecKOro MUpay, « IBOIOIHUS KUBOH TPUPOIBD»,
«IKOCHUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH
HEJAU U 3AJAYU YYEBHOTI'O ITPEAMETA «BUOJIOT'US»

Lens nzydenus yueoHoro npeamera «bruosorus» Ha 6a30BOM ypOBHE — OBJIJICHUE O0yJAIOIIMMICS 3HAHUSIMH O CTPYKTYPHO
(GYHKIIMOHATBLHOW OPTaHU3aAIIMHY )KUBBIX CHCTEM Pa3HOTO PaHra U MPUOOpPETEHNUE YMEHHM HCIIOIh30BaTh 3T 3HAHMS JIJIS
IPaMOTHBIX JEHCTBUN B OTHOIIEHUU OOBEKTOB KMBOM MPUPOJILI U PEIICHUS PA3IHMUHbIX )KU3HEHHBIX TIPOOIIEM
JlocTkeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE 00€CIIEUUBACTCS PEIICHUEM CIIEAYIOIINX
3a0au:
— OCBOEHHUE 00YYaIOMMHUCS CUCTEMbI 3HaHUI 0 OMOJIOTUYECKUX TEOPUAIX, YUECHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX,
mpaBujIax, CIyXalux OCHOBOM /71t (hOpMHUPOBaHUS MPEJCTABICHUIN O €CTECTBEHHO-HAYYHOU KapTUHE MUPA; O METOJaX
HAy4HOT'O MMO3HAHUS; CTPOEHUHU, MHOTOO0Opa3nuu U 0COOEHHOCTSIX
KUBBIX CUCTEM PAa3HOTO YPOBHS OpTraHU3allUN; BBIIAIOIMXCS OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;
— ¢opmMupoBaHUEe y 00y4aIOIINXCs MO3HABATEIBHBIX, MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCe aHaIn3a
JAHHBIX O MYTSAX Pa3BUTHUA B OMOJOTUM HAYYHBIX B3TJIAJIOB, UJIEU U MOJIX0/I0B K U3YUEHUIO )KUBBIX CUCTEM PA3HOTO YPOBHSI
OpraHu3alluy;
— CTaHOBJICHUE Y 00yYaromuxcsi o01el KyJIbTyphl, PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH
SIBJICHUSI OKPYKAIOIIIET0 MUPA KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OMBITA, MOJYUYCHHBIX MPU U3YUYEHUH OUOJIOTHH;
— ¢opMupoBaHUe Yy 00YyUaIOIINXCSI YMEHUN WJUTIOCTPUPOBATH 3HAYEHHUE OMOJIOTUYECKUX 3HAHUM B TPAKTUUECKOMN e TETbHOCTH
YeJI0BEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTUI;
— BOCTHUTaHHUE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIIOBEKOM JKUBOU MPUPOIbI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIICHUS
K HEH, COOJII0ICHUS STUYECKUX HOPM TP MPOBEICHUN OMOJIOTUYECKUX UCCIIEI0OBAHMI;
— OCO3HAHME IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JIJIs1 TIOBBIIIEHUSI YPOBHS SKOJIOTUYECKOU KYIBTYPHI, 1J1s1 (QOPMUPOBAHUS
Hay4YHOTO MUPOBO33PEHUS,
— MPUMEHEHHE MPUOOPETEHHBIX 3HAHUIN M YMEHUN B MOBCETHEBHON KU3HU JJISI OLICHKH TIOCJIE/ICTBUIA CBOCH JESTEIHLHOCTH 10
OTHOIIICHUIO K OKPYKaIOIIeH cpesie, COOCTBEHHOMY 3710POBbI0; 00OCHOBAHHE U COOJIIOICHUE Mep MPOPUIaKTUKN 3a00IeBaHUI

MECTO YYEBHOT' O ITIPEJMETA «bBHOJIOTI'US» B YYEBHOM IIJIAHE
B cucreme cpegnero oOiero odpaszoBanus «buonorus», nzydaemas Ha 6a30BOM YpPOBHE, SBJSIETCS 00s13aTENbHBIM Y4EOHBIM
MpeIMETOM, BXOASIIUM B COCTAaB MPEAMETHOM oOpazoBaTeabHON 00s1acTH « ECTeCTBEHHBIE HAYKM.



VY4eOHbIM MI1aHOM Ha e€ U3y4deHHe OTBeACHO 68 yueOHbIX yacoB, 1o 1 yacy B Hezemo B 10 u 11 kimaccax coOTBETCTBEHHO
[IpeaycMOTpeHHBIN ITPU 3TOM PE3EPB CBOOOTHOTO YyUEOHOT0 BPEMEHU PEKOMEHIYETCS MCIIOJIb30BaTh JJI [IOBTOPEHHUS U
3aKpeIICHHs MaTepHualia, a Takke peQIeKCHu

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPEJIMETA «BHOJIOI' U5

CornacHo ®I'OC COO, ycTanaBnuBaroTcsi TpeOOBaHUs K pe3ybTaTaM OCBOCHHS 00YYaIOIIMMICS POTPaMM CPEIHETO OOIIEro

00pa30BaHHUs: IMYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM
JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType TMYHOCTHBIX pE3ybTaTOB OCBOEHHUS NpeameTa « BHOJIOTHS BBIIEIECHBI CIEAYIOLUE COCTABISIFOLINE: OCO3ZHAHUE
00y4aroIUMUCS POCCUICKON rpa)KAaHCKOW UAEHTUYHOCTH — IFOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOONPEIEICHUIO; HaIudue Momugayuy K 00y4eHuIo OUOJIOTHH; YyeleHanpagieHHoe pa3eumue BHYTPEHHUX YOeKIeHUN
JMYHOCTH Ha OCHOBE KJIFOUYEBBIX LICHHOCTEN U HCTOPUUECKUX TPAIULUI pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocmb 00YJaIOLUXCs PYKOBOJCTBOBATHCS B CBOEH E€ATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMMU, IPUCYIIIUMU
cuUcTeMe OMOJIOTMYECKOr0 00pa30BaHUs; HaIuyUe SKOJIOTHYECKOTO HPABOCO3HANUS, CNOCOOHOCU CTABUTh LIETU U CTPOUTh
YKU3HECHHBIE TIJIaHBbI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaAMeTa « BHOIorus» J0CTUTaroTCs B €IMHCTBE YU4€OHOM M BOCIUTATENbHON J€ATEIbHOCTH
B COOTBETCTBUU C TPATAULUOHHBIMU POCCUUCKUMH COLMOKYJIBTYPHBIMH, UICTOPUUYECKUMU U TYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMHU, IPUHATHIMUA B OOIIECTBE MPABUIIAMH U HOPMaMu
MOBEJEHUS U CIIOCOOCTBYIOT IIPOLIECCAM CaMOITO3HAHU S, CAMOBOCIIUTAHUS U CAMOPAa3BUTHSI, PA3BUTUSI BHYTPEHHEH MO3ULINU
JUYHOCTHU, TATPUOTU3MA, YBAKEHHUS K 3aKOHY U MPABOMOPSAKY, YETOBEKY TPyAa U CTApUIEMY IMOKOJEHUIO, B3aUMHOTO YBaXKEHMS,
Oepe’KHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIIEUIO U TPAJAUIIMSIM MHOTOHAITMOHAIBHOTO Hapoa Poccuiickoit denepariumy,
MPUPOJIE U OKPYKAIOIIEH CpeIe.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS YUeOHOT0 npeaMeTa «bruoorusy» 10JKHBI OTpaXaTb TOTOBHOCTb U CHOCOOHOCTh
00y4Jaromuxcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITMEH JTUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM EHHOCTSM POCCUICKOT0 O0IIECTBa, paclliupeHne
’KU3HEHHOI'O ONBITA U ONBITA JEATEIBHOCTH B MPOLECCE PEATM3ALMY OCHOBHBIX HAIIPaBJICHUN BOCIUTATENBHON NEATENBHOCTH, B
TOM YHCJIE B YaCTH:

1. I'paaaHCKOro BOCIIUTAHUSA:

— c(OpPMUPOBAHHOCTH I'PAKAAHCKOMN MO3UIIMU 00YUYarOIIErocsl Kak akTUBHOIO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 0OIIECTBA;
— OCO3HAHME CBOUX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOMIOPSAKA;

— FOTOBHOCTb K COBMECTHOM TBOPUECKOM IEATENLHOCTH MPU CO3/IaHNU YUYE€OHBIX MPOECKTOB, PEHIEHUU YUYEOHBIX U



MMO3HABATEIIbHBIX 3a/1a4, BBITIOJIHEHUH OMOJIOTHYECKUX SKCTICPUMEHTOB;

— CIIOCOOHOCTD OMPEAENATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIIECHUIO K SBJICHUSIM COBPEMEHHOW KHU3HU U OOBACHATD €€;

— YMEHUE YUYUTHIBATh B CBOUX JICUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU
yOEeKACHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLUAJIBHBIM MOJIOKCHUEM;

— FOTOBHOCTH K COTPYTHUUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHCHHSI YU4EOHBIX, TTO3HABATEIHLHBIX U UCCIIEI0BATEIBCKIX
3a/1a4, YBOKUTEILHOE OTHOIIICHNE K MHEHHUIO OTMIITOHEHTOB MPHU 00CYKIECHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJEPIKAHMSI;
— FOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN JEATEIHHOCTU

2. [IaTproTHYECKOTO BOCIIUTAHMSA:

— c(OpMUPOBAHHOCTH POCCUNUCKON IPAKTAHCKON UACHTUYHOCTH, ATPUOTU3MA, YBAXKEHUS K CBOEMY HApO1y, YyBCTBA
OTBETCTBEHHOCTH Tiepe PoanHoi, ropaocTu 3a CBOM Kpail, cBor0 Po/inHy, CBOM fA3BIK U KYJbTYPY, MIPOILIOE U HACTOSAIIEE
MHOTOHAIlMOHAJIbHOTrO Hapoaa Poccuu;

— LEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEIUIO U TAMITHUKAM IPUPOJIbI; JOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

— CIOCOOHOCThH OLICHUBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHUHY, TOHUMAHHUE 3HaUYCHUsI OMOJIOTHH B
MMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HU YEJIIOBEKA U COBPEMEHHOTO OOIIIECTBA;

— ujenHas yoex1EHHOCTb, TOTOBHOCTh K CITy>KeHHI0 OTEYECTBY U €ro 3alluTe, OTBETCTBEHHOCTH 3a €0 CyIb0Y

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— OCO3HAHHE TYXOBHBIX LIEHHOCTEW pOCCUHUCKOTO HApO/Ia;

— c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

— CTMOCOOHOCTDH OIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTHY,;

— OCO3HaHME JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIIETO;

— OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTENSAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O MPHUHSATHUSA LIEHHOCTEN CEMEMHOM
KU3HU B COOTBETCTBUU C TPAAUIUSIMH Hapo 0B Poccun

4. JCcTeTHYeCKOr0 BOCIIUTAHMS:

— 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a,
OOIIIECTBEHHBIX OTHOIIEHMI;

— MOHMMAaHHUE SMOLMOHATIBHOTO BO3JIEMCTBUS KUBOWU NPUPOIBI U €€ IEHHOCTH;

— TOTOBHOCTh K CAMOBBIPAYKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIIATh KaueCTBA TBOPUECKON JTMYHOCTH

5. ®u3n4ecKoro BOCHUTAHMUSA:



— MOHUMAaHHE U peann3anus 3J0pOBOro U 0€30MacHOTro 00pas3a KU3HU (30pPOBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX
MpaBUJI M HOPM, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTMBIXA, perysipHas (U3NIecKas akKTUBHOCTH), OEPEIKHOTO,
OTBETCTBEHHOTO Y KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U IMCUXUYECKOMY 37I0POBbIO;

— NMOHUMAaHHE [IEHHOCTHU MPaBUJI MHIUBUAYAJBHOTO M KOJUIEKTUBHOTO O€30MMaCHOTO MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX
3JI0POBBIO U KU3HU JIIOJIEH;

— OCO3HAHME MOCJICACTBUI M HETIPUATHE BPEIHBIX TPUBBIUCK (YITOTPEOICHUS ATKOTOJIsI, HAPKOTUKOB, KYPEHUS)

6. TpynoBoro Bocnuranus:

— FOTOBHOCTb K TPYAY, OCO3HaHHUE [IECHHOCTU MacTEePCTBA, TPYI0JIt00UE;

— FOTOBHOCTh K aKTUBHOM JESATEIBHOCTU TEXHOJOTUUECKON U COIMAIbHON HAIIPABICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH,
IJIJAHUPOBATh U CAMOCTOSITEBHO BBITIOJIHATH TAKYIO AESTEIbHOCTD;

— MHTEPEC K pa3InyHbIM cepam npodecCuoHaIbHON JAESTEIHbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

— TOTOBHOCTh M CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MTPOTSIKEHUU BCEH )KU3HU

7. IKOJIOrH4eCKOro BOCIIUTAHUSA:

— YKOJIOTUYECKH 11e7Iec000pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

— TIOBBIIICHUE YPOBHS HKOJIOTUUECKON KyIbTYpbl: MPUOOPETEHUE ONbITA TUIAHUPOBAHUS MOCTYIKOB M OLICHKU UX BO3MOYKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeibl;

— OCO3HaHHUE II100aIbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U ITyTeH UX PEIICHMUS;

— CIOCOOHOCTH MCMOJIB30BATh MPUOOPETAEMbIC TTPU U3YUECHUH OMOJIOTUY 3HAHUS U YMEHUS MPU PEIICHUHN MTPOOJIEM, CBI3aHHbBIX
C palMOHAJIBLHBIM MPUPOJIONOJIB30BAaHUEM (COOIIOICHUE TTPABUJI MOBEICHUS B IPUPO/JIC, HATTPABICHHBIX HA COXPAHEHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

— AaKTHUBHOE HENPUATHE NEUCTBUH, IPUHOCIIIUX BpEl OKPYKAOIIEH IPUPOAHOMN CPeAE, YMEHHUE ITPOTHO3UPOBATh
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHUCTBUHN U MPEIOTBPAIIATh UX;

— HaJU4Me Pa3BUTOr0 YKOJOTUUYECKOTO MBIIUICHUS, IKOJIOTHUYECKON KYIbTYpPbl, ONBITA AESITEIbHOCTH IKOJIOTHUYECKOMN
HaIpaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MU B TO3HABATEIbHON, KOMMYHHKATUBHOM U COLIMATIBLHOMN MPAKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOM ACATEILHOCTH IKOJIOTHUECKOMN

HaIpaBJICHHOCTH

8. lleHHOCTH HAYYHOTI'O IO3HAHUSA:

— c(hOpMHUPOBAHHOCTh MUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOM
MPaKTUKHU, OCHOBAHHOTO Ha JUAJIOTe KYJbTYpP, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;



— COBEPIIEHCTBOBAHUE S3bIKOBOU M YMTATEIBCKOW KYJIBTYPhI KAK CPEJICTBA B3AaUMOACHUCTBUS MEXKTY JIFOJIbMU U MIO3HAHUS MUPA;
— TMOHUMAaHHE CTICU(PUKHA ONOJIOTHH KaK HayKH, OCO3HaHUE €€ PO B POPMHUPOBAHUHN PAITIOHATIEHOTO HAYYHOTO MBITIUICHUS,
CO3/IaHUM 1IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €JMHCTBE MPUPO/IbI, UETIOBEKA U OOIIECTBA, B TOZHAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEHN U pPeIIeHUHU podIieM

COXpaHEHHUs IPUPOJTHOTO PABHOBECHS,

— yOEXJIEHHOCTh B 3HAUMMOCTH OMOJIOTHH /I COBPEMEHHOM ITMBWIIN3AIIMN: O0ECIICUCHHSI HOBOTO YPOBHS Pa3BUTHUSI MEIUIIVHBI,
CO3/IaHUSI IEPCTIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PECYpCHBIC MPOOIEMbI pa3BUTHS YEJIOBEUECTBA; ITOMCKA MTyTEH
BBIX0/1a U3 TJIO0ATBHBIX KOJIOTHYECKHUX MPOOIJIEM U

obecrieueHus repexoia K yCTOMIMBOMY Pa3BUTHIO, PAIlMOHATILHOMY MCIIOJIB30BAHUIO MPUPOTHBIX PECYPCOB B (POPMHUPOBAHUIO
HOBBIX CTaHJAPTOB XU3HU;

— 3aMHTEPECOBAHHOCTD B MOJYYCHUN OMOJIOTHYSCKUX 3HAHUM B IEJIAX TOBBIIICHUS 001 KyIbTyphl, €CTECTBEHHO-HAYUYHOU
IPAaMOTHOCTH KaK COCTaBHOM 4acTH (DYHKIIMOHAJIBLHON IPAaMOTHOCTH O0y4Jaromuxcs, GopMupyeMoi pu u3ydeHun OUOJIOTHH;

— MOHUMAaHHE CYIIHOCTU METOJIOB MMO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BaTh MOJTy4aeMble
3HAHUA JJIS1 aHalIM3a U OOBICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOAIIMX B HEM U3MEHEHUIN; YMEHUE J1€J1aTh
000CHOBaHHBIE 3aKJIIOYEHHUS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIINXCS JAHHBIX C LEJbI0 OJIYYEHHUS IOCTOBEPHBIX BBHIBOJIOB;
— CIOCOOHOCTh CaMOCTOSITEILHO UCIOJIb30BATh OMOJIOTMYECKUE 3HAHMS 1JIsI pelIeHUs MPOOJIEM B peajbHbIX )KU3HEHHBIX
CUTYalUSX;

— OCO3HAHHUE [IEHHOCTH HAYYHOU JAEATEIbHOCTH, TOTOBHOCTh OCYIIIECTBIISITh MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIIbHOCTh
WHAVMBUIYAJIBHO U B TPYIIIIE;

— TOTOBHOCTbH M CIIOCOOHOCTD K HEMPEPHIBHOMY 00pa30BaHUIO U cCaMO00OPa30BaHUIO, K AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUM
110 OMOJIOTMH B COOTBETCTBHUH C )KU3HCHHBIMHU TTOTPEOHOCTSIMU

B npornecce nocTKeHHUS TMYHOCTHBIX PE3YIHTaTOB OCBOSHHUS O0YJAIOIIUMHUCS ITPOTPaMMbI CPETHETO O0IIero oOpa3oBaHus y
00yJaroIIMXCsl COBEPIICHCTBYETCS 2MOYUOHANbHBIL UHMeIeKm, TIPEATIONaralomi chOpMUPOBAHHOCTb:

— CAMOCO3HAHUA, BKIIOYAIOIIETO CIIOCOOHOCTE IIOHUMATh CBOE

HYMOITMOHAIBHOE COCTOSIHUE, BUJIETh HAMIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOITMOHATILHOM Cephl, ObITh YBEPEHHBIM B ce0e;

— camopezynupoeariisl, BKIIFOYAIOIIEro CaMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEICHUE, CTIOCOOHOCTD
aJanTUPOBATHCS K AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

— BHYMpPEHHel MOmueayuy, BKIIOYAIOIIEH CTPEMIICHUE K TOCTUKEHUIO LIEJIN U YCIIEXY, ONTUMHU3M, THUIIMATUBHOCTh, YMEHUE
JICCTBOBATh, UCXO/s U3 CBOUX BO3MOXKHOCTEH;

— amMnamuu, BKIIOYAIOIIEH ClTOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSTHUE JPYTUX, YUUTHIBATh €ro MPH OCYIIECTBICHUU



KOMMYHUKAITIH, CTIOCOOHOCTh K COYYBCTBHUIO U CONIEPEIKUBAHUIO;
— CoYUaIbHbIX HABBIKOB, BKITIOYAIONINX CIIOCOOHOCTH BHICTPANBATh OTHOIIEHUS C APYTUMH JIFOAbMH, 3a00TUTHCSI, IPOSIBIISATH
MHTEPEC U pa3perniarb KOHOIUKTHI
METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHS YUeOHOTO mpeaMeTa «bruonorusy exirouarom: 3Ha4UMBbIe 17151 HOPMHUPOBAHUS
MHPOBO33pPEHHUS 00YJIAIONTUXCS MEKIUCIUILUIMHAPHBIE (MEKITPEAMETHBIC) OOIIIEHAYYHBIE TIOHSTHSI, OTPAKAIOIIHNE IIETOCTHOCTD
HAy4YHOM KapTHUHBI MUpa U CIIeU(PUKY METOJIOB ITO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE,

Mpoliecc, CUCTeMa, HayuHbIi (akT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIIeIOBaHue, HAOII0IeHHE,
U3MEpPEHUE, IKCIIEPUMEHT U JIp ); YHUBEpCAJIbHbIC yueOHbIe NeHCTBUs (I03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIC),
obecrneunBaronue GopmupoBanue GyHKIMOHATHHOW IPAMOTHOCTH M COLMATBLHON KOMIIETEHIIMU 00yYarOIINXCS; CTIOCOOHOCTh
00y4aronuxcst UCTOJIb30BaTh OCBOCHHBIE MEXKIMCIUIIITMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCATIbHbBIC YUEOHbIC
JICVCTBUS B

ITO3HABATEIIbHON U COLMAJIBHOM MTPAKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUS IPOTPAMMBbI CPETHETO

00111er0 00pa3oBaHuUs JOJKHBI OTPaXKaTh:

OBJaeHne yHuBepCcaaIbHbIMHU YUCOHBIMU MO3HABATEIbLHBIMH IEHCTBUSIMH:

1) 6a3oBble JIOrHYEeCKHUE TeHCTBUA:
— CaMOCTOSITEeNIbHO (DOPMYJIMPOBATH U aKTyaIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

— HMCTOJIB30BaTh MPYU OCBOCHUH 3HAHUN MPUEMBI IOTUYECKOTO MBITIUICHUS (aHAN3a, CHHTE3a, CPAaBHEHUSI, KJIaCCU(PUKALIUH,
0000111eHUsT ), PACKPBIBATH CMBICI OMOJIOTUYECKUX TTOHITHH (BBIIEIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH CBSI3H C
JIPYTUMH MOHATHUSIMH ),

— ONPENEIATh LU IeSITEIbHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl IESITEIHLHOCTH C
MOCTaBJIECHHBIMU 1EIISIMU;

— HCTOJIE30BaTh OUOJIOTHYECKUE TTOHATHS U1 0ObSICHEHUS ()aKTOB U SBJICHUM KUBOW TIPUPOJIBL;

— CTPOMUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, ISTyKTUBHBIE, IO AHAJIOTUH ), BBISIBIIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

— TPUMEHSTh CXEMHO-MO/JICJIbHBIE CPEJICTBA JIJIsl MPEJICTABJICHUS CYIIIECTBEHHBIX CBSI3€M M OTHOIIEHUN B U3y4aeMbIX
OMOJIOTHYECKNX 00BEKTAX, & TAKXKE MPOTUBOPEUUN PA3HOTO PO/JIa, BBISBICHHBIX B PA3JIMUHBIX HH(OOPMAIIMOHHBIX UCTOYHUKAX;
— pa3pabaThIBaTh IJIaH pElISHUs MPOOIEMBI C YU4ETOM aHAIM3a UMEIOIINXCS MaTepUaIbHBIX U HEMATEepUATIbHBIX PECYPCOB;



— BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB ILIEJISIM, OLIEHUBATH PUCKU MOCIEACTBUM
NEATEIIbHOCTH;

— KOOPIAMHUPOBATH U BBITIOJIHSITH pa0OTY B YCIOBHSIX PEATBHOTO, BUPTYAIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,
— pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUHN KU3HEHHBIX MPOOIeM;

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

— BJIaJICTh HaBBIKAMH YIEOHO-HUCCIEAOBATEILCKOM U MMPOCKTHOM IEITEIbHOCTH, HABBIKAMH Pa3pelieHus mpooieM; 001aaTh
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3TUYHBIX
METOJI0B MTO3HAHUS,;

— HUCTOJB30BaTh PA3JIMYHBIC BUJIbI ACSITEIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAIlMU, IPe0OPa30BaHUIO U
MIPUMEHEHUIO B YUYCOHBIX CUTYAIIUSIX, B TOM YHCIIE TIPU CO3/IaHUU YU€OHBIX U COIMATIBHBIX TPOEKTOB;

— (opMUPOBATH HAYUHBIN TUI MBIIUICHUS, BIa/IETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH IMMOHATUSAMHU U METOJIaMU;

— CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a7]a4i B 00Pa30BATEIHHON EATEILHOCTH U )KU3HEHHBIX CUTYaIIUSIX;

— BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3a7a4y, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEHTHI JIJIs1 J0Ka3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

— aHaJU3UPOBATh MOJIYYEHHBIE B X0JI€ PELICHUS 3a/1a4u PE3YIbTaThl, KpUTUYECKH OLIECHUBATh UX JJOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

— JaBaTh OLICHKY HOBBIM CUTYyaIUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

— OCYILECTBIISITH 1I€JICHANPABIICHHBIN MOUCK MIEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS B TPOPECCUOHATIBHYIO CPEY;

— YMETh NIEPEHOCUTDH 3HAHUSI B TTIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH KU3HEEATEIIBHOCTH;

— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

— BBIJIBUTATh HOBBIE HJICH, TIpEJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI U PEIICHUS; CTABUTh MPOOJIEMBI U 33]]a4H, JTOMYCKAIOITUe
aJbTEPHATUBHBIC PELICHNUS;

3) neiicrBus no padore ¢ uHGopManmei:

— OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX WH(GOPMAITNH (TEKCTE Y4eOHOTO MOCOOHs, HAYIHO-TIOMYJIIPHOM JIUTEepaType,
OMOJIOTUYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3axX MaHHbIX, B UHTepHETE), aHAIM3UPOBATh HHPOPMAIIHIO
Pa3JIMUHBIX BUJOB U (DOPM MPEJCTABIICHUS, KPUTUUECKHU OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

— (GopMyJIMPOBATh 3aMPOCHI U MPUMEHATH PA3IMYHBIC METOJIbI TPU TOMCKE U 0TOOpE OUOI0oTHYECKON nH(pOpMaLIUH,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1a4;

— TpuoOpeTaTh OMNBIT UCTIOIL30BaHUsI HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH, COBEPIIIEHCTBOBATh KYJIBTYPY
AKTUBHOT'O MCTOJIb30BAHUSI PA3JIUYHBIX MOMCKOBBIX CUCTEM;



— CaMOCTOSITEIBHO BBIOUPATh ONTUMAIBbHYIO (OPMY MPEACTABICHUS OMOIOTHUECKON HHPOPMAIIH (CXeMBbl, TpapuKHy,
auarpaMMbl, TaOJULbI, PUCYHKHU U AP );
— HCIIOJIb30BaTh HAYUYHBIH A3BIK B KAUECTBE CPEJICTBA MpU padoTe ¢ OMOIOTHYeCKON HHPOpPMAIUEH: MPUMEHATh XUMHUECKHUE,
buznueckre 1 MaTeMaTUYeCKUE 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypy, HOMEHKIATYPY, UCIIOIb30BATh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAIHOCTH;
— BIIQJICTh HaBBIKAMU PACIIO3HABAHUSA U 3alUTHl HH(POPMAIIH,
MH(POPMAIIMOHHOM 0€30I1aCHOCTHU JIMYHOCTH

OBiaseHue yHMBEPCAJIbHBIMH KOMMYHUKAaTUBHBIMA AE€HCTBHAMM:

1) oO1enue:

— OCYILIECTBJISITh KOMMYHHUKALIUK BO BCEX chepax KU3HHU; aKTUBHO y4aCTBOBATh B IMAJIOTE UJIU JAUCKYCCHUH MO CYIIECTBY
oOcy>kaaemMoi TeMbl (YMEHUE 3aJ]aBaTh BOIIPOCHI, BBICKA3bIBaTh CYKIECHUS OTHOCUTEJILHO BBINIOJHEHUS MpeiaraeMon 3aJ1auH,
YUUTBIBATh NHTEPECHI U COTJIACOBAHHOCTH MO3ULUHI APYTMX YYaCTHUKOB JHAJIOTA WU JUCKYCCHUH);

— pacrno3HaBaTh HEBEPOAJIbHBIE CPEICTBA OOIIEHUS, IOHUMATh 3HAUE€HNE COLIMAIbHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS
KOH(JIMKTHBIX CUTYalMil; yMETh CMSTYaTh KOH(JIUKTHI U BECTU IEPETOBOPHL;

— BJIQJIETh Pa3JIMYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOACUCTBUSL; IOHUMATh HAMEPEHUS IPYTUX JI0IEH, IPOSBISATH
YBa)XXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (popMme GOopMyITUPOBATH CBOM BO3PAXKEHUS;

— Ppa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJCTB;

2) coBMeCTHas J1eITeJIbHOCTh:

— MNOHUMATh U UCTIONIB30BATh MPEUMYILIECTBA KOMAHAHOW U UHANBUAYAIBbHON pabOThl IPU pELICHUU OMOJIOTUYECKON
po0sIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUSI TPYIIIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUU Y4eOHOM 3a1auu;
— BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI C YUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEN KaXA0T0 YjeHa
KOJUJIEKTHUBA;

— NPUHHUMATH LI€JIb COBMECTHOM JESITENIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUSA MO €€ TOCTHXKEHUIO: COCTABISTh
TJIaH ICUCTBUM, paclipeieiaTh POJIU ¢ yYETOM MHEHUHN YUYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHON PabOTHI;

— OLICHUBATh KAY€CTBO CBOETO BKJIAJa M BKJIa/la KaXKAO0r0 yYaCTHUKA KOMaH/bI B OOIIUNA pe3ybTaT 10 pa3pad0TaHHBIM
KpUTEPUSIM;

— npeayaratb HOBbIE IPOEKTHI, OLIEHUBATh UJIEH C MTO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

— OCYIIECTBIIATH MO3UTUBHOE CTPATETUUECKOE MTOBEICHUE B PA3IMYHBIX CUTYALUSIX, MPOSBISATH TBOPUECTBO U BOOOpaKEHHE,
OBITh MHUIIMATUBHBIM



OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:
1) camoopranuszanus:
— HCIIOJIb30BaTh OMOJOTUYECKIE 3HAHUS JIIs BBISIBIICHUS MPOOJIEM U UX PELICHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIIHAX;
— BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11EJIEBBIE M CMBICIIOBBIC YCTAHOBKHM B CBOMX JICUCTBUAX M MOCTYIKAX IO
OTHOILIEHMIO K JKMBOM IPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAOIINX;
— CaMOCTOSTEIBHO OCYIIECTBISATH O3HABATENbHYIO I€ATEIbHOCTD, BBISIBISITH IPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4u B 00pa30BaATEIbHOMN JACSITEIIBHOCTU U )KU3HEHHBIX CUTYaIUsX;
— CaMOCTOSTEIBLHO COCTABIISATH IJIaH pEeUICHUsI TPOOIEMbI ¢ YUETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
MIPEANIOYTCHUM;
— J1aBaTh OLIEHKY HOBBIM CUTYAalLMsIM;
— pacIIUpATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;
— JleaTb OCO3HAHHBIN BBIOOP, ApIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHHUE;
— OLICHUBaTh NPUOOPETEHHBIN OIIBIT;
— cnocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOU 3PYIUIIMH B Pa3HBIX 001ACTSIX 3HAHUM, NOCTOSSHHO MOBBIIIATH
CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIH YPOBEHB;
2) CAMOKOHTPOJIb:
— JaBaTh OLEHKY HOBBIM CUTYyallsIM, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISM;
— BJIAJIETh HaBbIKAMH MO3HABATEIbHON pe(IEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUN U MBICIUTEIbHBIX MTPOLIECCOB, UX
pE3yNbTaTOB U OCHOBAHUM; UCIIOJIB30BATh MPUEMBI pehIeKCUH JIJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELICHUS;
— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHUIO;
— NPUHAMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€ PE3YJIBTATOB JIE€ATEIBHOCTH;
3) npuHsATHE ce0sl M IPYTrHUX:
— MpUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;
— NPUHAMATh MOTHBBI U apTyMEHTBI APYTUX [IPU aHAIM3E PE3YJIbTaTOB AEATEIbHOCTH;
— MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH;
— pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOT0 YeIOBeKa

NPEIMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3ynbTarsl ocBoeHus nporpamMmbl COO no 6uosoruu Ha 6a30BOM YpOBHE BKJIHOYAIOT crieU(DUUECcKHe JIJIst
yueOHoro npeameTa «bruonorusy HaydHble 3HAHUSA, YMEHUS U CLIOCOOBI JIEHCTBUM IO OCBOCHHUIO, HHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHUMN, BUJIBI IEATEIbHOCTH MO MOJIYYEHUIO0 HOBOTO 3HAHUS U



NPUMEHEHHUIO 3HAHUN B PA3IMUHBIX YUYECOHBIX CUTYaIIUAX, a TAKXKE B peabHBIX JKU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C OUOJIOTHEH
B mporpamme nmpenMeTHbIe pe3yabTaThl IPEACTaBICHBI M0 TOaM 00yUYeHUS

10 xmnace
[IpenmeTHbIC pe3yabTaThl OCBOCHUS yueOHOTO npeaMeTa « bHomorus» qomKHBI OTpaXkaTh:
1) chopMUPOBAaHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HayUYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS; O BKIIAJE POCCUNCKUX U 3apYyOEIKHBIX yUEHBIX-
OMOJIOrOB B pa3BUTHE OMONIOTMH; (PYHKIIMOHAIIBHON IPaMOTHOCTHU YEJIOBEKA JJISl PELLEHUS )KU3HEHHBIX 33]1a4;
2) yMEHHE pacKpbIBaTh COJIEpPKaHNE OMOIOTMUECKUX TEPMUHOB U MOHATHIL: )KU3Hb, KIIETKA, OPraHn3M; MeTaboau3M (0OMeH
BELIECTB U MPEBPALLEHUE SHEPTUN ), TOMEOCTA3 (CaMOpEryJisiliks), YPOBHEBAsI OPraHU3alNs KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U PA3BUTHE;
3) yMeHue uznarath OMOJIOrHUYeCKHE TeOpun (KIETOUYHAsA, XpPOMOCOMHasl, MyTallMOHHAs, [IEHTpaIbHAasl JOTMa MOJIEKYJIIPHOU
OMOJIOTHH ), 3aKOHBI
(I' Menpens, T Moprana, H 1 BaBuiioBa) u yueHus (0 LeHTpax MHOT0oOpa3us U MPOUCXOXKIECHUS KyJIbTypHbIX pactenuid H U
Baguinosa), onpenensith rpaHUIlbl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;
4) ymeHue BIaJeTh METOJIJAMHU HayYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U OMHMCAHKE KUBBIX CUCTEM, MPOLIECCOB U
ABJICHU; OpPraHU3alys U IPOBEICHUE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI; BISIBIICHUE 3aBUCUMOCTH
MEXy UCCIEAYEMbIMU BEIMUYMHAMU, OOBSICHEHHE MTOYYEHHBIX PE3YJIbTaTOB, UCIOJIb30BAHHBIX HAYUYHbBIX MOHATHIA, TEOPUN U
3aKOHOB; YMEHHE
JIeJIaTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;
5) yMeHME BBIIEIATH CYIIECTBEHHBIEC TPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U 3YKAPHOT; OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTHU IPOLECCOB: 0OMEHA BELIECTB U MPEBPALLEHUS SHEPTUU B KIIETKE, (POTOCHHTE3A, INTACTUUYECKOTO U
HHEPreTUUEcKOro oOMeHa, XeMOCHHTE3a, MUTO3a, MelH03a, OIJIOJ0TBOPEHNUS, PA3MHOKEHUS, UHIUBUYaJIbHOTO Pa3BUTHUS
opranu3Ma (OHTOTEHE3);
6) yMeHHE IPUMEHATD MOJyUYE€HHBIE 3HAHUS JUIsl 0ObSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U SBJICHUH, ISl IPUHSTHS
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM MKU3HHU C LIEbI0 0OecrneuyeHrst 0€30MacHOCTH CBOETO 3/I0POBbs U 3J0POBbS
OKPYXAaIOIKX JII0/IeH, COOJII0IEHUS] HOPM T'PaMOTHOT'O TIOBEICHUSI B OKpYKaroLen
MPUPOIHON cpefie; TOHUMaHUE HEOOXOIMMOCTH UCTOJIb30BaHUS JOCTUKEHUN COBPEMEHHOM OMOJIOrMHU U OUOTEXHOJOTUI IS
pPalMOHAIBHOIO MPUPOJIOTIOJIE30BaAHMUS;
7) yMeHuE peliaTh 31eMEHTapHbIE TeHETUUECKHUE 3a]a4M Ha



MOHO- M TUTHOPHUIHOE CKPEUIMBAaHUE, CLIETUICHHOE HACIE0BAHUE; COCTABIISATH CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS JIJIs
npeicKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;
8) yMeHUE BBINOJHATD 1a00paTOpHbIE U MPAKTHUYECKHE paboThl, COOMIONATh IPpaBuiia pu padoTe ¢ yueOHBIM U JIaO0OpaTOPHBIM
000py10BaHUEM;
9) yMeHHEe KpUTHYECKH OIICHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIMIO OMOIOTHYECKOTO COACPKAHUS, BKIIOUAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS U3 PA3NTUYHbIX HCTOUYHUKOB (CMU, Hay4HO-TIOMyISIpHBIE MaTEPHAIIBI); STHUECKUE ACTIEKTHI
COBPEMEHHBIX MCCJIEIOBAaHUN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHU;
10) ymeHue co3naBath COOCTBEHHBIC MUCEMEHHBIE U YCTHBIE COOOIICHUS, 0000111ass OMOJIOrHYeCKy0 HH(pOpMaLIHIO 13
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO HCII0JIb30BATh MOHATUIHBIN anmapaT OUoIoruu

11 knacc
[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOTO npenaMera « buoaorus» JoKHbI OTpaXXaTh:
1) chopMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (POpMUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHMSI; O BKIIAJE POCCUNCKHUX U 3apyOEIKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMONIOTHH; (PYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33]1a4,
2) yMeHHE pacKpbIBaTh COJIEp:KaHne OMOIOTHUECKUX TEPMUHOB U MOHSATHI: BUJI, TIOMYJISINS, TeHO()OHI, IBOIONHS, TBUKYIIIHE
crtbl ((haKTOPBI) IBOJIOIUH, PUCTIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHue, YIKOJIOTHYECKHe (PaKTOPhI, SKOCUCTEMA,
MPOYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LIEIH MUTAHUSI, SKOJOTUYECKasi MUpaMuJia, OMOreoleHos, ouocdepa;
3) yMeHue uznarath OMOJOTHYECKHE Teopuu (IBOroIMOoHHas Teopus U JlapBruHa, CHHTETUYECKas! TEOPHsI SBOIOINH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoactea K M bapa, uepenoBanusi riaaBHbIX HalpaBiIE€HUN U IMyTeW 3BOIIOLUN
A H CeseprioBa, yuenus o 6uocdepe B 1 BepHaackoro), onpeaensts rpaHUIlbl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;
4) ymeHue BIaJeTh METOIaMU HayYHOTO MO3HaHUs B OMOJIOrUH: HAOIIOeHUE U ONMCAHUE )KUBBIX CUCTEM, MPOLIECCOB U
SBJICHUH; OpraHU3alMsl U IPOBEJCHNE OMOIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHHUE IMIIOTE3bI; BHISIBICHNUE 3aBUCUMOCTH
MEX/1y HCCIeAYEeMbIMHU BETMUYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3YJIbTaTOB, UCIIOJIIb30BAHHBIX HAYUHBIX OHATUN, TEOPHUM U
3aKOHOB; YMEHHE
JieN1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;
5) yMeHue BBIIEIATH CYIIECTBEHHbIE MPU3HAKHA CTPOCHUSI OMOIOTHUECKUX OOBEKTOB: BUIOB, MOMYJISALUN, TPOAYIICHTOB,
KOHCYMEHTOB, PEAYyIIEHTOB, OMOTEOIIEHO30B U YKOCUCTEM; OCOOCHHOCTH MPOIIECCOB: HACIECTBEHHOW N3MEHUYNBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000Pa30BaHMSI, TPUCTIOCOOTICHHOCTH OPTaHU3MOB, IEUCTBHUS HKOJIOTUYECKUX (PAaKTOPOB HA
OpraHHU3MBbI, TIEPEHOCA BEIECTB M MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOITOTCHHBIX N3MEHEHUH B IKOCHCTEMaX CBOSH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXMMHUECKHX ITUKIOB B Onochepe;



6) yMeHue NPUMEHSTh OJyYCHHbIE 3HAHMS 111 OOBICHEHHS] OMOJIOTMYECKUX MPOLECCOB U SIBICHUH, 1JIs1 TPUHATHS
MPaKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HHU C LIEIbI0 00ecrnedeHns 0€30IMacHOCTH CBOETO 3/I0POBbs U 3J0POBbS
OKPYXAIOILUX JIFOEH, COOJIF0IEHHS] HOPM TPAaMOTHOTO MOBEJICHUS B OKpY>KaroIIeil
MPUPOJHON cpefie; HOHMMaHUE HEOOXOIMMOCTH UCIIOJIb30BaHUS
JOCTHKEHUI COBPEMEHHOU OMOJIOTUU IS PAIMOHAIBHOTO ITPUPOAOIIOIb30BAHMS;
7) yMeHUe peuiaTh dJIeMeHTapHble OMOJOTHYECKUE 33/1a4H, COCTABIISITh CXEMbI TIEPEHOCA BEIIECTB U YHEPTHH B SKOCUCTEMAX
(1Ienu nmuTaHus);
8) yMeHuUE BBINOIHATH JIA0OPATOPHBIE U MPAKTUYECKUE PaOO0ThI, COOMIOAATH MpaBUiia MPHU padoTe ¢ y4eOHBIM U JTa00PATOPHBIM
000py1I0BaHUEM;
9) yMeHHEe KpUTHUECKU OLICHUBATh U MHTEPIIPETUPOBATH MHPOPMALIMIO OMOJIOTHYECKOTO COACPKAHUS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUSI U3 pa3Iu4HbIX HCTOUYHUKOB (CMU, Hay4YHO-TIOMyJIsSIpHBIE MaTEPHUAIIbl); pACCMAaTPUBATh I100aJIbHbIE
HKOJIOTMYECKUE POOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIINIO;
10) ymenue co3naBaTb COOCTBEHHbBIE TUCBMEHHBIE U YCTHBIE COOOIIEHHUSI, 0000111asi OMOJOTUYECKYIO HH(OPMALUIO U3
HECKOJBKHX UCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUIHBIN anmapat OMoa0ruu

COAEPXKXAHUE YYEBHOTI' O IPE/IMETA «buosorus» 10 KIIACC
1 4 B Henemto, Bcero 34 4, u3 HUX | 4 — pe3epBHOE BpeMst
Tema 1. buosiorus kak Hayka (2 4)
buonorus kak Hayka CBsi3b OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U IPYTUMHU €CTECTBEHHBIMU HayKaMu, (husiocodueit,
ATUKOM, 3CTETUKON U npaBoM Posib Ononoruu B GOpMUPOBAHUM COBPEMEHHON Hay4yHOU KapTHHBI MUpa CructeMa OMoJIOrHuecKuX
HayK. MeTo/1bl NO3HAaHUS KUBOU MPUPObI (HaOII0I€HNE, SKCIIEPUMEHT, ONTUCaHe, U3MEepEeHHe, Kilaccu(puKaius,
MOJEJINPOBAHUE,
CTaTUCTHYECKasi 00paboTKa TaHHBIX )
JemoHcTpanuu:
llopmpemuwi: U lapun, I' Menaens, H K Konbros, x Yorcon u @ Kpuk
Tabauywl u cxemwvl: «MeTOJIBI TOZHAHUS YKUBOU MPUPOJIHI»
JlabopaTopHble U NpakTHYECKHE PA0OTHI:
llpaxmuueckas paboma Ne 1. «VIcnoyib30BaHKE Pa3IMYHBIX METOJIOB MTPU U3YUYEHUU OUOJOTUUECKUX OOBEKTOB
Tema 2. 7Kusble cuctemMbl M X opranuzanus (1 4)
XuBble cucteMbl (OMOCUCTEMBI) KaK peaMeT u3ydeHus ouosioruu OTINYUe )KUBBIX CUCTEM OT HEOPraHUYECKOM
npupo L. CBOMCTBA OMOCUCTEM U UX pa3HOOOpa3ue .YpOBHU OpraHu3aiui OMOCUCTEM: MOJIEKYJIIPHBII, OPraHOUIHO-



KJICTOYHBINA, OPraHU3MEHHBIHN, MOMYJISIIUOHHO-BUOBON, SKOCUCTEMHBIN (OHOT€0IeHOTUYECKUH ), OMOC(EpHBII.
JemoHCcTpanum:

Tabauysl u cxemovl: «OCHOBHBIC IPU3HAKH )KU3HI», « Y POBHH OpraHU3AIIMHU )KUBOW TIPUPOJIBD)

Obopyoosanue: monensb monekyabsl JJHK

Tema 3. Xumnuyeckuii cOCTaB U CTPOCHHUE KJIETKH (8 4)

XHUMHUYECKUI COCTAB KIETKH XUMHUYECKHE 3JIEMEHTBI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHThI. Bosla 1 MUHEpallbHbIE BEILIECTRA.
@OyHKIMM BOABI U MUHEPAJIbHBIX BellecTB B KieTke [logaepxanue ocmoruyeckoro 6ananca. benku CoctaB u cTpoeHue 0eIKkoB
AMUHOKHUCIIOTBI — MOHOMEPHI 0enKk0oB. HezaMeHnMble U 3aMEHUMBbIE aMUHOKHUCIIOT. AMUHOKUCIIOTHBIM COCTaB Y pOBHU
CTPYKTYpPBI OEIKOBON MOJIEKYJIbI (IEPBUYHASI, BTOPUYHAS, TPETUUHAS U YETBEPTUUYHAs CTPYKTypa) XUMHUECKHUE CBOIICTBA
oenkoB buonornueckue

¢ysakun 0enkoB. depmeHTs — OHoNornyecKkue karanusaTopsl CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHasI
cnetuuunoctb Kopepmentel Buramunbl. OTinnuuns (GepMEHTOB OT HEOPraHUUECKUX KaTalIu3aTOpPOB

VYrneBoasl: MOHOCAaXapu/Ibl (TI0K03a, pu003a U Je30KCupu003a), Aucaxapuibl (caxaposa, JJakTo3a) U Mmojucaxapuasl (Kpaxmall,
TJIMKOT'€H, 11eJUTI0103a) buonornueckue QyHKIMU yIII€BOIOB

JIunuasl: Tpurauuepuabl, pochonunuibl, creponasl I'uapodgunbHo-ruapododHble cBoMicTBa bronornueckue pyHKIIMM JIUHAIOB
CpaBHeHHeE yIiIeBOJOB, OEIKOB U JUMHUA0B KaK HCTOYHUKOB SHEPTUU

Hyxneunossie kucnotel: JJTHK u PHK Hykneotuasl — MoHoMepsl HykiIenHOBBIX KUciIoT Ctpoenne u pynkiuun JJHK Ctpoenue
u ¢pynkunu PHK Buast PHK AT®: crpoenue u pyHkuuu

[uronorus — Hayka o kietke Kierounas Teopusi — npuMep B3auMOJACUCTBUS UAeH U (PaKTOB B HAYYHOM MO3HAHUU. MeToIbl
U3Y4YEHUS KIIETKH

Knerka kak nenoctHas xuBas cucrema O01re npusHaku

KJIETOK: 3aMKHYyTasi Hapy>kHas memOpana, moJsiekyisl JIHK xak renernyeckuii anmapar, cuctemMa CMHTe3a Oelka

Tumnsl K1€TOK: dyKapuoTHUecKas U pokapuoTuyeckas. OcoOEHHOCTH CTPOEHUS MPOKAapHUOTHUECKON KeTKU. KieTouHas cTreHka
Oakrepuii. CTpoeHue sykapruoTuueckor kieTku OCHOBHBIC OTIIMYHUS PACTUTEIIHLHOM, dKUBOTHOU U TPUOHOMN KIICTKH.
IToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA,

IIIMKOKANMKC, X QyHkiuu [lnazmarnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu L{uTomnnasma u e€ opraHousl.
OnnomemOpannbie opranou sl kinetku: I1IC, annapar ['onbpku, mu3ocomsbl. [1oayaBTOHOMHBIE OPraHOUIBI KIETKU:
MUTOXOHJPHH, MIACTUABL. [Iporcxoxienne MUTOXOHIpUM 1 mactu. Buasl ninactug. HememOpaHHbie OpraHOU bl KIETKU:
pUOOCOMBI, KIETOYHBIA LEHTP, LICHTPUOJIH, PECHUUKH, )KTYTUKA DYHKIUHA OPraHOUAOB KJIETKH BritoueHus

SAnpo — perynaropHsliil LeHTp KiaeTku CTpoeHue siapa: siaepHas 000J04Ka, Kapuorsia3zMa, XpOMaTUH, SAPBIIIKO XPOMOCOMBI.



TpaHcnopT BEIECTB B KIETKE

JemoHCcTpanum:

Ilopmpemeur: A Jlesenryk, P I'yk, T IlIBann, M IIneiinen, P Bupxos, [ Yorcon, @ Kpuk, M Yunkunc, P ®pauknun, K M Bap
Jluacpammer: «Pacnpenenenne XMMHYECKHX AIEMEHTOB B HEXKMBOU MPUpPoJIey», «Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B
KUBOU IPUPOJIE»

Tabauysr u cxemor: «llepmogudeckas Ta0IMIIa XUMHUECKUX 3JIEMEHTOBY, « CTpOeHHE MOJIEKYJIbI BOJABY, «bruocunTes 6enkay,
«CTtpoeHue Mosekybl 6enka», «Ctpoenne pepmenta», «Hykinennosbie kucnotsl JJHK», «Ctpoenne Monexyibl ATDy,
«CTpoeHue 3yKapuoTUYECKOU KIETKW», «CTpOEHUE KUBOTHOU KIETKW», « CTPOEHUE PACTUTEIbHON KIETKN», « CTpOeHUE
IIPOKAPHUOTUYECKOM KIETKW», « CTpOCHHUE A1Ipa KIETKN», « Y TIIEBOJBIY, «JIAmuIbn

ObopyodoeaHue: CBETOBON MUKPOCKOII, 000pYy1I0BaHHUE JIJIsl MPUTOTOBJICHUS TOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB;
MUKpOIIpEnapaThl paCTUTENbHBIX, )KUBOTHBIX M OaKTEPHAIbHBIX KJIETOK

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopamopnas paboma Ne 1. «I3ydeHue KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpPE aMUJIa3bl WIIM KaTalasbl)»
Jlabopamopnas paboma Ne 2. «VI3yueHue CTpOeHUs KIETOK PaCTEHUM, dKUBOTHBIX U OAKTEPUI MO MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenaparax u uX OMCaHue»

Tema 4. ’KusHeaesiTeJIbHOCTH KJIETKH (6 1)

OOMeH BenlecTB, Wi MeTa00Iu3M ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U TUCCUMUIISLINS (PHEPreTUUeCKuii 00OMeH) — JIBE
CTOPOHBI €IUHOTO Tpolecca MeTadonu3ma Polib 3aKOHOB COXpaHEHHMsI BEIIECTB U SHEPTUU B TOHUMAHUU MeTaboau3Ma. Turibl
oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpoHbIid Poib

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPALICHUN SHEPTUH B KJIETKE

dotocunte3 CBeroBas u TeMHOBas (as3wl porocuHTe3a Peakiuu dhotocunresa IdhdexTuBHOCTH HOTOCHHTE3a 3HAUCHUE
(doTocuHTe3a 115 )KU3HU Ha 3emuie BrusiHue ycnoBuii cpesibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PaCTeHUNA. XE€MOCHHTE3. XEMOCHUHTE3UPYIOIIHNe OakTepru 3HaUeHnEe XeMOCUHTE3a [ )KU3HU Ha 3emJie
DHepreTuueckuii oOMeH B kiieTke Paciienienne BemecTs, BbIICICHUE U aKKYMYJIUPOBAaHUE SHEPTUU B KIETKE. DTarbl
sHepreTrueckoro oomena I nukonus bpoxkenue u ero Buabl. Kucinopoanoe okucieHue, Ui KIETOYHOE JIbIXaHUe
OxucnutensHoe dhochopunupoBanre IGHEKTUBHOCTb IHEPTETUIECKOT0 OOMEHa

Peakuu maTpuunoro cuntesa ['enetnueckas nndopmanus u JIHK. Peanuzanus renernyeckoi nHpopMaliu B KJIETKE
['enetnueckuit koa u ero cBoiictBa Tpanckpunuust — maTpuunblii cuHTe3 PHK Tpancnsiuus — OnocunTe3 6enka Jramnbl
Tpancisuu. KonupoBanue aMuHokucnoT Posb pudocom B 6rocuntese Oenka. Heknerounsie popMbl )KU3HU — BUPYCHI
Hcropus oTKpbITHS



BupycoB (/] Y IBanoBckuit) OcOOEHHOCTH CTPOCHUS U KU3HEHHBIHN UK BUPYcoB baktepuodaru bonesnu pactenuii,
’KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamu Bupyc nmmyHonedpuura yenoreka (BMY) — Bo3Oyaurtens CI1M{a O6patnas
TPaHCKPHUIILIKSA, peBepTa3a u uHrerpasa [Ipodunaktuka pacpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUI

JemoHCcTpanum:

Hopmpemuwi: H K Konbros, | 1 UBanosckuii, K A Tumupsizes

Tabauywl u cxemor: «Tunsl uTanussy, «Metadomm3m», K MUTOXOHAPUSY, « IHEPTETUIECKUA 0OMEHY, «XITOPOILIACTY,
«Dotocuntesyn, «Crpoenue JJTHK», «Ctpoenue u pyHKIIMOHUPOBaHHUE TeHa», « CUHTE3 Oenkay, «['eHeTHuecKuil Komy,
«Bupyco», «bakrepuodarny», «Crpoenue u xxu3HeHHbii ki supyca CIIM/la, 6akrepuodaray, «Permnukanus JJHK»
Obopyodosanue: moaenu-amnkauu «Y apoenue JJHK u tpanckpunuusy», «buocunres 0enka», « CTpoeHue KIETKIN»; MOJIEIb
cTtpyktypsl JITHK

Tema 5. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 1)

KneTouHslii uki, UM )KU3HEHHBIN LUK KieTku MHTepdasza u mutos [Ipoueccel, nporekatonue B uHTepdasze Pernmmkanus —
peakuust matpuyHoro cuHte3a JJHK Ctpoenune xpomocom XpoMOCOMHBIN HAOOp — KapuoTUN JUIUTOMAHBINA U TarIOnaHbINA
XpOMOCOMHBIE€ Habopbl XpomaTusl L{uronorunueckne 0CHOBBI

Pa3MHOXEHUS U UHIUBUIYAJTBHOTO Pa3BUTHS OPraHU3MOB

Henenne knetku — muto3 Cranuu Muto3a [Ipoieccsl, poruCcXoadIye Ha pa3HbIX CTaUsAX MUTO3a bronornyeckuii CMbIci
MUTO32

[Iporpammupyemast rubenb KJIeTKH — aronTo3

@DopMbI pa3MHOKEHHSI OPTraHU3MOB: OECIIONI0E U MOJI0Boe Buabl 6ecnosioro pa3sMHOKEeHUs: AEJICHUE HaJIBOE, TOYKOBAHUE OJTHO-
Y MHOTOKJIETOYHBIX, CHOPOOOpa30BaHue, BEreTaTUBHOE pa3MHOKeHHe VICKycCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €TI0
3Ha4YCHHUE T cenekuuu. [lotoBoe pasMHOXKEeHHE, €ro OTIHYHs oT Oecrojoro. Meiio3 Cranun meito3a [Iporiecchr,
MpoucxoasIIne Ha craausax Merosa [losegenne xpomocom B Metose. Kpoccuarosep. brosiornueckunii CMbIC U 3HAYEHUE
Mmero3a. ['ameTorenes — npoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX [10J10BBIE %Kene3bl: CEMEHHUKHU U SIMUHUKU
OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo30M1, STHIEKIeTKa) — CrepMarorenes u ooreHe3 Oco6eHHOCTH
CTpOEHUS ANLEKIETOK U criepMaro3ouaoB Omiogorsopenue Ilaprenorenes

NuauBuyanbHOe pa3BuTHe (OHTOreHEe3) DMOpHUOHANIbHOE pa3BUTHE (AMOpHOTeHe3) DTarbl SMOPUOHAIBHOTO PA3BUTHS Y
MMO3BOHOYHBIX )KUBOTHBIX: IpOOJIEHUE, TaCTPYJIALIMS, OPIraHOTeHES

[TocTamOproHnanbHOE pazBuTHe THUIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE, HenpsiMoe (JInunHOYHOE) Biausinue cpenbl Ha
pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YpoAcTBa. PocT u pa3zButue pacteHuit OHTOTreHe3
IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU PA3BUTHS



JemoHCcTpanum:

Tabauysr u cxemovl: « DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOITHOE OMIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHui», «BereratuBHoe
pPa3MHOXEHUE PACTEHUI», «/leneHue kineTknu 0akrepuin», « CTpoeHue NOJIOBBIX KIETOK», « CTpoeHrue XpoMOCOMBI», «KiteTouHbIi
nukny, «Pemmkanus JHKy, «Muto3», «Menosy», «IIpsamoe un Henpsimoe pazBuTue», «l'amerorenes y MiIeKONUTAOMNX U
4esioBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3»

ObopydosaHnue: MUKPOCKOII, MUKpoIpenapaThl «CrepMaTo3011bl MIIEKOMTUTAIOMIETOY, «SIHIeKIeTKa MIEKOMUTAIOIIET0,
«KapuokuHes B KJIeTKax Kopeuika jJykay, «Jlenenue kierku»; moaens JJHK, mogens metadazHoit XpoMOCOMBI

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopamopnas paboma Ne 3. «HaOnroneHne MuTo3a B KJI€TKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»
Jlabopamopnas paboma Ne 4. «VI3yuenune cTpoeHUs OJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpernapaTax»

Tema 6. HacsieAcTBEHHOCTH M MKBMEHYHUBOCTH OPraHU3MOB (8 1)

IIpenmer u 3agauu reHeTUKH VIcTOpUs pa3sBUTHS T€HETUKH

Ponb nuTonoruu u sSMOPUOIOTUU B CTAHOBJICHUH T€HETUKH

Bxrnan poccuiickux v 3apyOeKHbIX YUEHBIX B Pa3BUTHE TEHETUKU MeTO bl TeHETUKH (TUOPUI0TIOTUYECKUM, IUTOTCHETUYECKUH,
MOJIEKYJIAPHO-TeHEeTUYEeCKHi1) OCHOBHBIE TEHETUYECKHE MTOHATHS

['eneTnyeckass CHMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKpPEIIMBAHUN

3aKOHOMEPHOCTH HACJIeI0BAHUS PU3HAKOB, ycTaHOBIEeHHbIE |" Menaenem MoHornOpuaHoe cKpelyBanie 3akoH eMHO00pa3us
ruOpuI0B NepBOro nokojaeHus [IpaBuiao foMuHUPOBaHKS 3aKOH paclieyieHus Npu3HakoB [ 'unoresza ynctorsl ramet [lonHoe u
HEMOJIHOE JOMHUHMpOBaHue IurnOpuaHoe ckpelrBane 3aKOH HE3aBUCUMOT0O HaclleI0BaHus MpU3HaKoB LluTorenernueckue
OCHOBBI TUTHMOPHUIHOTO CKpEIlMBaHusl AHaIMU3Upyloliee ckpenBanue Vcnonb3oBanue

aHAJIM3UPYIOIIETO CKPEUIMBAHUS JIJIs1 ONIPEIeTICHUS TEHOTHUIIa OCOOH

CuerienHoe HacienoBanue nmpusHakoB Pabora T Moprana no cliernjieHHOMy HaciaeAoBaHUIo TeHoB Hapyrenue crerienus
I'E€HOB B pe3yJIbTaTe KPOCCUHIOBEPA

XPpOMOCOMHAasi TEOpHUS HACIEACTBEHHOCTH | €HeTHYECKHUE KapThl

I'enetnka nosia XpoMOCOMHOE OIpEAEIICHHE T0J1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe U reTeporaMeTHbIE
oprann3Mbl HacnenoBanne npu3HaKkoB, CUEIJIEHHBIX C 10JI0OM M3MeHUnBOCTh BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U
HacjeacTBeHHas: Posib cpe/ibl B HEHACIECTBEHHON N3MEHUYMBOCTH XapaKTepUCTUKAa MOAN(PUKAIIMOHHON U3MEHUYUBOCTU
Bapuanuonnsiil psia v BapuannonHas kpuBass Hopma peakunu nprusnaka KonndecTBEeHHbIE U KaYE€CTBEHHBIE IPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYUBOCTH

HacneacrBenHnasi, win reHoTUNIMYEcKasi, ”3MEHUYMBOCTh KOMOMHATHBHAS M3MEHYUBOCTh Meii03 1 MOJI0BOM MPOIecC — OCHOBA



KOMOWHATHBHOW M3MEHUYMBOCTA MyTaIimoHHast H3MEHYUBOCTh Kitaccuukarus MyTariuii: TeHHbIC, XpOMOCOMHEBIE, TCHOMHBIC
YacroTa 1 mpuuuHbl MyTanuii MytareHHbIe (haKTOPbI

3aKOH rOMOJIOTHYECKHX PSAJIOB B HacieACcTBeHHOU n3MenunBoct H Y BaBunosa

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTD

I'eneruka yenoBeka Kapuorun yenoBexka OCHOBHBIE METO/IbI FTEHETUKH YEJIOBEKA: T€HEAJOTUYECKU, OJIM3HEOBBIMH,
IIUTOTCHETUYECKHM, OMOXMMHYECKHUH, MOJIEKYISIpHO-TeHeTHUecKuit COBpeMEHHOE OTpEIe/ICHHE TEHOTHITA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHKE, TEHOTUIIHPOBaHKE, B TOM unciie ¢ nomouisio [1I[Pananu3a. HacinencrBeHHbie 3a001eBaHus YeIOBEKa: TeHHbIE
00J1e3HH, OOJIE3HH C HACIEACTBEHHOM MPeapacnoioKeHHOCThIO, XPOMOCOMHBIE 00sie3HH CoMaTH4YecKue U TeHepaTuBHbIC
myTaruu CTBOJIOBBIC KJIETKH [[pUHIUIIBI 310pOBOr0 00pa3a KU3HU, AMATHOCTUKU, TPO(PUIIAKTUKY U JIC€UCHUS T€HETUYECKUX
Oone3Helt MenuKo-reHeTHUeCKoe KOHCYIbTUPOBaHNE 3HAYCHUE MEIUIIMHCKON TeHETUKH B TIPEIOTBPAIICHUH U JICUCHUHU
reHETUYECKUX 3a00JIeBaHU YEIOBEKa

JlemoHcTpanuu:

llopmpemsi: I Menaens, T Mopran, I' ne ®pus, C C Yerepukos, H B Tumodees-Pecosckuii, H 1 BaBuios

Tabauywl u cxemvr: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TO LIUTOTEHETUYECKAsi OCHOBA», «3aKOH PACUICIVIEHUS U €T0
[IUTOTEHETUYECKasi OCHOBaY», «3aKOH YUCTOTHI TameT», «lurubpuaHoe ckpeniuBanuey, «L{utomorunueckue 0OCHOBBI
JTUTUOPUIHOTO CKpelMBaHus», «Meio3y», « BzaumoaeicTBrie ajiebHbIX T€HOBY, «I €HETHYeCKHUE KapThl PACTCHUM, )KUBOTHBIX U
yesoBekay, «l'eHeTuka nosay, «3akOHOMEPHOCTH HACJIEeI0BAaHUS, CUEIJIEHHOTO C MOJ0M», «KapuoTHIbl 4eloBeKa U >KUBOTHBIXY,
«Buapl usmMeHunBOCTHY, «MoaudukanmoHHas ”3BMEHUYMBOCThY, «HacnenoBanue pesyc-akropay», «['eHeTruKa rpymni KpoBu»,
«MyTarmoHHas U3MEHUYUBOCThY

Obopyoosanue: moaenu-antunkanuu « MoHOTHOpUIHOE CKpelBanuey, «Henonnoe noMuaupoBanuey, «lurudbpuaHoe
ckpeniuBanuey, «llepekpéct xpoMmocoM»; MUKPOCKOI U MUKpompernapaT «/[po3oduna» (Hopma, myTanuu GopMbI KPbUTEEB U
OKpacku Tena); repbapuii «I opox moceBHON»

JlaGopaTopHble 1 NpakTHYeCKUue padoThbI:

Jlabopamopnas paboma Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPHUIHOTO U JUTUOPUIHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha
TOTOBBIX MUKpPOIMpEnapaTax»

Jlabopamopnas paboma Ne 6. «I3ydueHne MoauUKaiuOHHON U3MEHUUBOCTH, OCTPOEHNE BApUAIITMOHHOTO psija U
BapUaLlMOHHON KPUBOWN»

Jlabopamopnas paboma Ne 7. « AHanU3 MyTaluil y 1po30¢uiibl Ha TOTOBBIX MUKpOIIpENapaTax»

llpaxmuueckas paboma Ne 2. «CocTaBlIeHUE U aHAJIN3 POJIOCTIOBHBIX YEJIOBEKaY

Tema 7. Cesiexuust opranu3mon. OCHOBBI 0MOTEXHO0J10THH (3 1)



Ceneknys Kak HayKa U Mpolecc 3apoKIeHUE CeJIeKIUU U toMecTtrkanus Ydyenue H Y BaBuiioBa o 1ieHTpax mMpoUCXOKIECHUS U

MHOT000pa3usl KyJbTypHBIX pacTeHuil LIeHTphl MpOMCX0XKACHUS JOMAITHUX KUBOTHBIX COpT, TOpO/Ia, IITaMM

CoBpeMeHHbIE METOIbI CeJIEKIIUMU MaccoBbId 1 MHAMBUIYAJIbHBINA OTOOPHI B CEIEKLIUN PACTEHUHN U )KUBOTHBIX OlleHKa

AKCTEphepa bau3kopoIcTBEHHOE CKpellMBaHue — UHOpUIUHT YncTas nuHusa CKpeluBaHue YUCThIX JIMHUM ['eTepo3uc, uiu

rudpuaHas cuina HepoacTBeHHOE CKkpeliuBaHe — ayTOPUANHT

Otpanénnas rudpuanszanus 1 e€ ycnexu MckycCTBEeHHBI MyTareHes v nojay4eHue NOJMILION10B JIOCTHKEHNS CeNEKIINH

PaCTEHHI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

buoTtexHoorus Kak oTpaciib Mpou3BoOACTBa [ 'eHHast uHkeHepust Jrtarbl co3aanus pekomouHanTHou JIHK u TpancreHHnix

opranu3zMoB Kiierounas nnxxenepust Knerounsle KyapTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHHE pacTeHui KioHupoBanue

BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB DKOJIOTHUecKHUe U aThueckue nmpodiemsl MO — renerudecku

MOU(PULIPOBAHHBIE OPTaHU3MBbI

JlemoHcTpanuu:

llopmpemuwi: H 11 Basunos, I B Muuypun, I' /I Kapneuenko, M ®@ BanoB

Tabauywl u cxemwr: kKapta «LIeHTPBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX pacTeHuid», «[lopoabl qoMamHux

AKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHiD», «OTnanénnas rudpuauzanus», «Padbotel akagemuka M @ MBaHoBay,

«ITonummonausy,

«OO0BEKTBI OMOTEXHOIOTUNY, «KIIETOUHBIE KYJIBTYPhl U KIIOHUpOBaHKEY, «KOHCTpyupOoBaHHe U MEPEHOC F'€HOB, XPOMOCOM)

ObopyoosaHue: MyJISKU MJI0/10B U KOPHETUIOAOB TUKUX (POPM U KyJIbTYPHBIX COPTOB pacTeHUil; repoapuii

«CenbCKOX035MCTBEHHBIE PACTEHUS

JlaGopaTopHble 1 NpakTUYecKUue padoThbI:

IAxckypcus « OCHOBHBIE METOJIBI M IOCTHIKEHUS CEJIEKIIMU PACTEHHUI U )KUBOTHBIX (Ha CEJIEKLUMOHHYIO CTaHIUIO, INIEMEHHYIO

(bepMy, COPTOUCTIBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO3S5ICTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)»
11 KJIACC 1 4 B Henento, Bcero 34 4, U3 HUX 2 4 — PEe3epBHOE BpeMs

Tema 1. IBoar0uoOHHAsI OnoJiorusi (9 4)

[IpennochlIku BOZHUKHOBEHUS 3BOJIOIMOHHON TEOpUH DBOJIIOLIMOHHAS Teopus U e€ MecTo B buosnoruu Brnusinue

ABOJIIOLIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK

CsunerensctBa 3Bomonuu [larieoHTONOrHYECKHE: TOCIEN0BATEILHOCTD MOSBJICHUS BUIOB B MTAJIEOHTOJIOTHYECKON JIETONUCH,

nepexoaHbie popmbl buoreorpaduueckue: cxoAacTBO U pazinuue ¢payH U Gop MaTepUKOB U OCTPOBOB

OMOpHOJIOrMUECKHE: CXOACTBA U PA3IMUKs SMOPHUOHOB Pa3HbIX BUAOB MO3BOHOYHBIX CpaBHUTENbHO-aHATOMHYECKHE:

rOMOJIOTUYHbBIE, aHAJIOTUYHBIE, PYUMEHTAPHbIE OPTraHbl, ATABU3MBbI



MonekynsapHO-OMOXUMHYECKHE: CXOJICTBO MEXAHIU3MOB HACIEACTBEHHOCTH U OCHOBHBIX META0OJNIECKUX MyTEeH Y BCEX
OpraHu3MOB

OpomonuonHas Teopusa YU Jlapsuna [Ipeanockuiku BOSHUKHOBEHUS JapBUHU3MA J[BUKYIIIUE CUIIbI BOJIIOI[UU BUJIOB 10
JHapBunHy (M30BITOYHOE Pa3MHOKEHHE MPU OTPAHUICHHOCTH PECYPCOB, HEOMPEASIEHHAS N3MEHYNBOCTh, O0ph0a 3a
CYIIIECTBOBaHME, €CTeCTBEHHBIA 0TOOP) CuHTeTHUecKas Teopus sBoonun (CTD) u e€ ocHOBHBIE MOT0KEHNT MUKPOIBOITIOIUS
[Tommynsammst Kak eTUHUIIA BUJIA ¥ IBOJIIOIHH . JBYoKyIITHE CHITHI ((paKTOPHI) SBOJIIONHMH BHIOB B IPUPOJIC

MyTaioHHbIN TIpoliecc 1 KOMOMHATUBHASI U3MEHYUBOCTH [1ony silinOHHBIE BOJIHBI U Jipeiid reHoB M3omsdmus 1 Murpanus
EctecTBeHHbI 0TOOp — Hamnpapisiomuii Gpaktop 3Boonuu .OopMbI €CTECTBEHHOTO 0TOOpa

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yiIbTaT dBOJIIOLNH

[Ipumepsl ipucnocoOyieHuit y opraHu3mMoB ApomMop(}o3bl U U0 AN TAIIUN

Bun u BunooOpazosanue Kpurepuu Buga OcHoBHBIE POPMBI BU000pa30oBaHusi: reorpadudeckoe, IK0JIOTHIECKOoe
MakponsBostorust @opMbl 3BOJIOINK: (UIETHYECKAs, IMBEPTreHTHAs, KOHBEpreHTHas, mapajuienbHas HeoOpaTumMocTh 3BOIIONUN
[IpoucxoxieHre oT HeceMaaIu3upOBaHHBIX NMpeaKkoB [Iporpeccupyronas cnenuanu3anus A1anTUBHAS pagdalius
JlemoHcTpanuu:

Ilopmpemuwi: K Jlunnen, K b Jlamapk, YU lapsun, B O Kosanesckuii, K M bap, O I'ekkens, @ Mromnep, A H Ceepuios
Tabauysl u cxemvi: «Pa3zBuTHE OPraHMUECKOTO MHUpaA HA 3eMJiey, «3apObIIIN MTO3BOHOYHBIX KUBOTHBIX», K APXCONTEPUKCY,
«Dopmbl 60pHOBI 3a CcylecTBOBaHUEY, «ECTECTBEHHBIN 0TOOPY, «MHOTrOo00Opa3ue copToB pacTeHui», «MHOT000pa3ue nopo
KUBOTHBIX», «[lonmynsuuny, «MyTalimoHHas U3MEHUHUBOCThHY,

«Apomopdozey, «anoagantanumy, «OO01Ias AeTeHepaLus»,

«JIBmxyrure cuiibl 3Bomouny, «Kapra-cxema mapiipyra nyremectsus U Jlapsunay», «bopb0a 3a cymiectBoBanuey, «IIpucmo
30 PaGouas nporpamma

COOJIEHHOCTh OPTaHU3MOBY, «I eorpadudeckoe BUA000pa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEC)

ObopyoosaHue: KOMIEKIUS HACEKOMBIX C Pa3TUYHBIMU TUIIAMH OKPACKH; HAOOP MIIOA0B U ceMsiH; Koyuekius «[Ipumepst
3aIUTHBIX MPUCITOCOOICHUH Y dKUBOTHBIX)»; MAarHUTHAS MOJICTTh

«OCHOBHBIC HAIIPABJIICHUS IBOIOIUNY; 00bEMHAs MOIeNb «CTPOCHHME TOJIOBHOTO MO3Ta MO3BOHOYHBIX)

buoreorpaduueckas kapta Mupa; KOJUIeKIusa «DopMbl COXPAaHHOCTH UCKOTAEMbIX JKUBOTHBIX U PACTEHUI; MarHUTHAs

Mo ieb-antukaius «llepekpéct xpomocomy; BlIakHbIe npenapathl «Pa3BUTHE HACEKOMOT0Y», «Pa3BUTHE JIATYIIKN;
Mukpornpenapar «lpo3zodpunay (Hopma, MyTaruu GopMbl KPbUILEB U

OKpacKH TeJia)

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



Jlabopamopnas paboma Ne 1. «CpaBHeHHE BUJIOB IO MOP(HOIOTUYECKOMY KPUTEPUIO»

Jlabopamopnas paboma Ne 2. «Onrcanue mprCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

Tema 2. Bo3HUKHOBEeHUE M pa3BUTHE KU3HH Ha 3emJie (9 1)

JloHayuHbIe MPEACTABICHUS O 3apOXKIACHUH )KU3HU HayuHble runoTe3bl BOSHUKHOBEHHS JKU3HU Ha 3emJie: abuoreHes u
MaHcrepMusi XuMHAYECcKasi 3BOJTIOLMS AOMOTE€HHBIM CUHTE3 OPIraHMYECKUX BEILIECTB U3 HEOPTaHUYECKUX DKCIIEPUMEHTAIbHOE
MOATBEPAKACHUE XUMUUYecKkoil 3Bomtoninn HavanbHbie atanbl Ononorndyeckoi sosonuu ['unoreza PHK-mupa @opmupoBanue
MEOpPaHHBIX CTPYKTYP U BOSHUKHOBEHUE MPOTOKIIECTKH

[lepBble KIETKU U UX 3BONIOLNS POPMHPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB

Pa3Butne xku3HM Ha 3emuie 1o spam u nepuonam Kartapxei. Apxelickas u nporepo3oickas 3psl [1aneosolickas 3pa u eé
MEePUOJIbI: KEMOPUNCKUMA, OPJIOBUKCKUMN, CHITYPUICKUIA, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TEPMCKUI

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM

Kaiino3zolickas 3pa u €€ nepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBII

XapakTepuCTHKa KIIMMATa U T€OJOTHYECKUX NporeccoB OCHOBHBIE ATAIbl SBOJIIOLUHU PACTUTEIBHOTO U dKUBOTHOI'O MUPA
Apomop(}o3bl y pacTeHUH U )KUBOTHBIX [losiBiI€HME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

CucreMa OpraHM4eCKOro MUpa Kak OTpakeHHe 3BOMIOIMU OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPTAHU3MOB

DBouronMs 4yeaoBeKa AHTPOMOJIOTUS KaK Hayka Pa3BuTre npeacTaBieHuil O MPOUCXO0KACHUHN YEI0BEKa MeTOIbl U3y4YeHNUs
anTponorene3a CXOACTBA U pa3IN4Ms YEJIOBEKA U )KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YETOBEKA

JBuxymue cuibl (hakTopsl) anTponoreHeza HacneacTBeHHas H3MEHUMBOCTb M €CTECTBEHHBIM 0TOOp O0111eCTBEHHBIN 00pa3
KW3HU, U3TOTOBJIEHUE OPYIUN TPYAA, MBILIJIEHUE, PEYb

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek yMenblil, HenoBek npsiMoxoasiuid, YenoBek
HeaHJepTanbekuil, YenoBek pazymubiii Haxoaku uCKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAHUs, 00JIaCTh PACIPOCTPAHCHHS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

Yenoeueckue packl OCHOBHBIE OOJIBIITNE PACHl: €BPOTICOMIHAS (€Bpa3uiicKas), HeTpO-aBCTpaJIONIHAs (SKBATOpUAIbHAs),
MOHT0JIOMIHAA (a3UaTCKO-aMepuKaHCcKast) YepTsl IPUCIIOCOOIEHHOCTH MPEICTAaBUTENEH YEIIOBEYECKUX Pac K YCIOBUSIM
cyuecTBOBaHUs EQMHCTBO yenoBeyeckux pac Kputuka connaibHOro JapBUHU3MA U pacu3ma

JdeMoHcTpaUu:
Lllopmpemuwi: ® Penu, JI [Tactep, A 1 Onapun, C Mwuiep, I' IOpu, U dapBun

Tabauyvt u cxemwl: «Bo3nukHoBeHne CoTHEYHOM CUCTEMBIY, «PazBuTHEe opraHnueckoro Mupay, «PacturenbHas KJIeTKay,
«JKuBoTHas knetka», «lIpokapuotnyeckas kierka», « CoBpeMEHHasi CUCTEMAa OPTaHUYECKOro Mupa», «CpaBHEHUE
AHATOMHUYECKHUX YEPT CTPOCHUS YeJIOBEKA U YEI0BEKOOOPa3HbIX 00€3bsiH», «OCHOBHBIE MECTA MACOHTOJOTUYECKUX HAXOI0K



IIPEKOB COBPEMEHHOTO YEIOBEKay, «JIpeBHelmue iroan», «pesaue moan», «Ilepsbie coBpeMeHHbIE II0AN», «HemoBeueckue
pace»

Obopyoosanue: mynsoxu «lIponcxoxaenne denoBeka (0I0CThl aBCTPAIONUTEKA, MUTEKAHTPOIIA, HEAHAEPTabIIa,
KPOMAaHbBOHIIA)»; CICTKH KaMEHHBIX OPYAHil MepBOOBITHOT'O YelloBeKa (KaMHU-YOMNMEephl, pyOuia, ckpebiia); reoXpoHOIOrHuecKas
Tabnuna; KoJueKus «PopMbl COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHHID)

JlaGopaTopHble U IpakTUHYeCKUe padoThbI:

IIpaxmuueckas pabomaNe I «13ydeHre HCKONIAEMbIX OCTaTKOB PACTEHUHN U JKUBOTHBIX B KOJUICKIIUSIX)

Ixckypeus Nel « IBomOLUs OPraHUYECKOTro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUYHbIN WM KPAaeBEAUECKUIA My3€eil)

Tema 3. Opranu3msl u oOKpy:kawomas cpeaa (5 4)

DKOJIOTHsI KaK HayKa 3aJady U pa3aenbl SKOJIOrMU MeTo bl 3KOJIOTHYECKUX UCCIEA0BAHUN DKOJIOTUYECKOE MUPOBO33PEHHE
COBPEMEHHOTO YEJIOBEKA

Cpenbl 00UTaHMsI OpraHU3MOB: BOJIHAsl, HA3€MHO-BO31yIIIHAs,

MOYBEHHAs, BHyTPUOPraHU3MEHHas

Okosornueckue gpakropsl Knaccudukanus skonorndeckux (GakTropoB: aOMOTUYECKHUE, OMOTUYECKHE U AaHTPOIIOTEHHBIE
JleiicTBUE HKONOTHYECKUX (PAaKTOPOB HA OPraHU3MBI

AOGuoTtnueckue (HakTopbl: CBET, TEMIIEpaTypa, BlaxkHOCTh DoTonepuoansm [IpucnocobneHust opraHu3MoB K JIEUCTBHUIO
abuotnyeckux (paktopoB buonornueckue putmbl. buornueckue Gaxkropsl Busibl OMOTHYECKUX B3aMMOIEHCTBUN: KOHKYPEHIIMS,
XUIHUYECTBO, CUMOMO03 1 ero popMsl [lapazutusm, koornepanus, MyTyainu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHUYECTBO) AMEHCANIN3M, HEUTpaJIM3M 3HauYeHuEe OMOTUYECKUX B3aUMOJICUCTBUI JI CYILIECTBOBAHUSI OPTaHU3MOB B
MPUPOIHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTEPUCTUKH ony iy OCHOBHBIE TOKA3aTeNN MOMYJISLNN: YUCIEHHOCTbD, INIOTHOCTb, POKIAEMOCT,
CMEPTHOCTb, IPUPOCT, MUTpalvs [JuHaMyKa YUCIEHHOCTH MOIYJISLUN U €€ Peryisuus

JemoHcTpanuu:

THopmpempwi: A T'ym6omsar, K @ Pynwe, O ['ekkens

Tabauywl u cxemwr: kapta «lIpupomnsie 30061 3eMiny, «Cpeasl 00uTaHus Opraau3MoBy, «Dotonepuoanzm» «llomymsumy,
«3aKOHOMEPHOCTH POCTA YUCIECHHOCTH MONYJISALUA UHPY30pUUTYDETBKI

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlabopamopnas paboma Ne 3. «Mopdoaoruueckne 0COOEHHOCTH pacTeHUHN U3 pa3HBIX MECT OOUTAHUS

Jlabopamophas paboma Ne 4. «BnusiHue cBeTa Ha POCT U

Pa3BUTHE YEPEHKOB KOJIEYCa»



Ilpakmuueckas paboma Ne 2. «[1ogcd€r MIOTHOCTU NOMYJISIUMN Pa3HBIX BUJIOB PACTEHHI

Tema 4. CooOmecTBa ¥ 3K0JIOrHYecKne cucTeMbl (9 )

Coo0bmrecTBo opranu3MoB — OnorieH03 CTPyKTyphl OMOIIEH03a: BHIOBAas, TPOCTPAHCTBEHHAS, Tpoduieckas (TumieBas) Buabl-
TOMUHAHTHI CBsI3U B OMOIIEHO3€ . DKOJOTHYECKHE CHCTEMBI (3KocucTeMbl) [ToHsATHE 00 3KOCHCTEMe B OMOTeOIICHO3E.
DYHKITMOHATBHBIE KOMITOHEHTHI SKOCUCTEMBI: TTPOTYIICHTHI, KOHCYMEHTHI, PEAYIIeHTh KpyroBOpoT BEIIECTB ¥ IOTOK SHEPTHUH B
skocucteme Tpodudeckue (MUIIEBbIe) ypoBHH dKocucTeMbl [luessie rienu u cetu OCHOBHBIE

MOKa3aTesId SKOCUCTEMBI: OroMacca, POAYKIUs DKOJIOTMUYECKUE TUPAMUIbL: TPOYKIIMH, YUCICHHOCTH, OoMacchl CBoOMCTBA
HKOCUCTEM: YCTOMUMBOCTD, caMoperyisius, pa3sutue. Cykueccus. [IpupoiHbie 3K0cHCTEMbI DKOCUCTEMBI 03€P U PEK
DKocucTemMa XBOMHOI0 WM IIUPOKOIUCTBEHHOTO Jieca

AHTpPONOTreHHbIE IKOCUCTEMBI ATPO3IKOCUCTEMBI. Y pOOIKOCUCTEMBI. broiornueckoe u X03s1iiCTBEHHOE 3HaUEHHE arpO3KOCUCTEM
1 ypOOIKOCUCTEM

buopasHoobpasue kak gakTop ycroiiunBocTH 3kocucteM CoxpaHeHHe OMOJI0TnYecKoro pazHooopasus Ha 3emie. Yuenue B U
Bepnaackoro o 6uocdepe ['panuiisl, coctaB u cTpykTypa 6uocdepst XKupoe BeriectBo u ero pyHkuuu OcobeHHOCTH Orocdepsl
KaK TJI00AJIbHOM AKOCUCTEMBI J[nHaMHuueckoe paBHOBECUE U oOpaTHas CBsA3b B Onocdepe

KpyroBopoTh! BelllecTB 1 OMOT€OXMMUYECKHUE ITUKIIBI AJIEMEHTOB (yTiepoja, a30Ta) 30HAIbHOCTh Ouochepsl OCHOBHBIE OMOMBI
cym BogHbie OnoMbl

YenoeuecTBo B Onochepe 3emin AHTpONOreHHble u3MeHeHus B Ouocgepe I'modanpHble 3KOJ0rUYeCKHe MpoOIeMbl
CocytiecTBoBaHUE MPUPOIbI U YesoBedecTBa CoxpaHeHre OMopa3HooOpasus Kak OCHOBA ycToHYMBOCTH Onochepbr OcHOBa
paIoHaIBHOTO YIPABJICHHS MPUPOIHBIMU PECYPCaMU U X UCTIONIb30BaHue J{OCTIKEeHUsI OMOIOTHH U OXpaHa MPUPOJIBI
JemoHcTpanuu:

Ilopmpemuwi: A JIx Tencnu, B H Cykaués, B 1 Bepnaackuii

Tabauywl u cxemor: «llumiessie nenu», «buoreHo3: coctaB u CTpyKTypa», «IIpupoansie coobmiecTBay, «llenu nutanusy,
«Ikojoruyeckas nupamuaay, «buochepa u genoBek», « IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO
necay, «buoneHnos Bogoémay, « ArpoieHos», «[I[puMepHbie aHTPONIOTEHHBIE BO3/IEUCTBUS HA PUPOAY», «BaxkHeiiine
MCTOYHMKY 3arpsi3HEHUS BO3/IyXa M TPYHTOBBIX BOM», «[louBa — BaxkHelIas coctapistonias onochepon», «DakTopbl
aerpananuu nouBy, «llapHukoBeril 2pPexT, «DakTophl PaINOAKTUBHOTO 3arps3HeHus onocheps», «O01mas CTpyKTypa
ouocdeprl», «PacnpocTpanenue xxu3Hu B onocdepey, «O30HOBBIN 3kpaH 6nocheprl», «Kpyropopot yriepoaa B 6uochepe,
«KpyroBopoT azora B mpupoie»

Obopyoosanue: Moaeb-anmuKalus « TunuuHbie OMOIIEHO3bI»; TepOapuii «PacTuTenbHbIe COOOIIECTBAY; KOJIIECKIIMU
«buonienos3», «Bpenurenn BaXXHEHIIINX CEIbCKOXO03SIMCTBEHHBIX KYIBTYP»; TepOapuu U KOJUIEKIIUUA PACTEHUH U )KUBOTHBIX,



IMPpUHAJIC)KAINNEC K PA3HBIM 9KOJIOIMYCCKUM I'pyIIiaM OAHOTO BHU /A,

Kpachas kaura P®, n3o0paxeHus: OXpaHsAeMbIX BUJIOB PACTEHUI U )KUBOTHBIX

TEMATUYECKOE INTAHUPOBAHUE YYUEBHOI'O ITIPE/IMETA
10 KJIACC
1 4 B Henme110, Bcero 34 4, 1 4 — pe3sepBHoe BpeMsi

Tembl ypokoB
U KOJINYECTBO YaCOB

OcHoBHoOE€ coaepxanue

Ili1anupyembie BUABI y4eOHOM
AESITEJIbHOCTH 00y4al0IIUXCH

Jara

Tema 1. buosorus
KaK HayKa (2 4)

1. buoJiorus Kak

buonorus kak Hayka CBsi3u OMOJIOTHY C
OOLIECTBEHHBIMU, TEXHUYECKUMHU U
IPYTMMU €CTECTBEHHBIMHU HayKaMH,
dbunocodueit, peaurueit, STUKOM,
ACTETUKON U IPaBOM

Ponb Ouonoruu B hopmMupoBaHuu
COBPEMEHHOW HAYYHOH Kap

PackpriBaTh conep:kaHue TEPMUHOB U
MTOHATHN: HAYYHOE MUPOBO33PEHHE, HAYYHAs
KapTHHA MUpPA, HAYYHBIA METOJI, TUIIOTE3A,
TEOPUs, METOBI

UCCIICIOBAHMS

XapakTepu3oBaTh OMOJIOTHIO KaK HAyKy, €€
MECTO U POJIb CPEIA APYTUX €CTECTBEHHBIX

HayKa HayK
TUHBI MUpa CucrtemMa OUOJOTUUECKUX HAYK
(14) [lepeuncnarh pasznensl OMOJIOTHH B
JemoHcTpanuun:
COOTBETCTBUU
Ilopmpemuwr: U JlapBuH,
C 00BEKTaMH U3yUYEHUS
I' Mengens, H K Kosnb1os, o
HaspiBaTh BaxkHeEWIIME OTpaciu
Jx Yorcon u @ Kpux
OMOJIOTUYECKUX
Tabauywvl u cxemor: «MeTOIBI . .
. 3HaHUU U 3a/1a4M, CTOAIIUE Mepe]T Onooruen
MO3HAHUS KUBOU MPUPOABDY
XXI B
2. Metoasl MeTtonabl MO3HAHUS KUBON PackpsiBaTh cosiepkaHue TEPMUHOB U
NMO3HAHUA MIPUPOIBI (HAOTIOACHHE, SKCIIEPUMEHT, MOHSTHIA:

skuBOM mpupoas! (1

4)

omHCaHue, U3MEPEHHE, KITacCU(pUKAIIHS,
MOJIEJTUPOBAHUE, CTATUCTHYECKAS

Hay4HBII METOJ1, METO/IbI UCCIIEAOBAHUS
XapaKkTepu30BaTh OCHOBHBIC METO/IbI




00paboTKa TaHHBIX )

JemMoHCcTpanum:

Tabauywl u cxemol: «MeTOIBI

MO3HAHUS KUBOU MPUPOABD
JlabopaTopHbie H MpaKTHYECKHE
padoThI:

Ilpaxmuueckas paboma Ne 1.
«Mcnonp30BaHue pa3InyHbIX

METOJIOB MPU U3YUEHUH OUOTOTHYECKUX
OOBEKTOBY

MO3HAHU KUBOW MIPUPObL: HAOIIOAEHUE,
JKCIIEPUMEHT,

Tema 2. ’Kusble cuctembl M X opranuzauus (1 4)

3. buojornueckue
CHCTEMbI, MPOLECCHI
" UX

usyuenue (1 4)

XuBble cucteMbl (OMOCUCTEMBI)

KaK MpeAMET U3y4eHUs OMOJIOTUU
OTnrume )KUBBIX CUCTEM OT
HEOpPraHU4eCcKou npupoasl CBoMCTBa
OMOCHCTEM U UX pa3HOOOpa3ue YpOBHU
OpraHu3aluyd OMOCUCTEM:

OpraHU3MEHHbIN, TOMYJISIITUOHHO-
BHUJIOBOM, YKOCUCTEMHBII
(buoreornieHOTHYECKHUI ), OUOChHEPHBII
Hayxku, nzygaromnue 6mocuctemMsl Ha
Pa3HBIX YPOBHSIX OpraHU3aluu
JdemoHcTpanuu:

Tabauysr u cxemovl: «OCHOBHBIE
MIPU3HAKHU KU3HU», «Y POBHU
OpraHU3allUU KUBOU TMPUPOILI»
Obopyoosanue: Mmoaenb Mosekynsl JJHK

MOJICKYJISIPHBIN, OPTAaHOUIHO-KJIETOUHBIN,

PackpsiBaTh coziepkaHue TEPMUHOB U
MTOHSTHU:

cucrema, OUoJorudecKas CUcTema,
3JIEMEHTBI

CUCTEMBI, CTPYKTypa OMOCUCTEMBI,
CBOICTBA

’KUBBIX CHCTEM, OOMEH BEIIISCTB,
Pa3MHOXKEHUE,

POCT, Pa3BUTHE, HACIIEIACTBEHHOCTD,
M3MEHUYUBOCTb, PA3APAXKUMOCTD,
SHEPro3aBUCUMOCTb, YPOBHU OPTaHU3ALUN
KU3HH (OMOCUCTEM)

XapakTepu30BaTh NPUHIUIBI OPraHU3aLNU
OMoCHCTEeM: OTKPBITOCTh, BHICOKAS
YIIOPSAIOYEHHOCTh, CAMOPETYJISLINS,
MEPAPXUYHOCTh

[lepeuncnsaTh yHUBEpPCAIBHBIE CBOKWCTBA




JKHUBOTO:

EIMHCTBO XUMHUYECKOTO COCTaRBa,
pa3IpakuMOCTh,

JBIDKEHUE, TOMEOCTa3, POCT U Pa3BUTHE,
HACJICICTBEHHOCTh, U3MEHYNBOCTH,
ABOJTIONMS (TIPUCTIOCOOICHHUE K
U3MEHSIOIUMCS YCIOBHSIM)

[IpuBOoAUTH PUMEPHI OMOCUCTEM PAa3HOTO
YpOBHS

OpraHu3alliy U CPAaBHUBATH MPOSIBICHUS
CBOWICTB

YKUBOTO Ha Pa3HBIX YPOBHSIX
XapakTepru30BaTh OCHOBHBIC MPOIIECCHI,
npoTeKaroume B onocucremMax: oOMeH
BCIIIECTB U MIPEBPAIICHUE SHEPTHH,
CaMOBOCTIPOM3BEICHHE, CAMOPETYIISITHS,
pa3BUTHE

Co0mronath npasusia O€peKHOTO
OTHOIIEHUS K

KUBOU IPUPOJIE

Tema 3. XumMmn4yeckuii cocTaB KJIETKH U CTPOeHHE KJIETKH (8 1)

4. XuMH4yecKHi
COCTAaB KJIETKH. BOJia
"

MHUHEepPaJbHbIE COJIH

(14)

XHUMHUYECKHUIN COCTaB KICTKH
XUMHUUYECKHUE IJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI Bojia 1 MUHEpabHbIe
BeniecTBa OU3NKO-XUMHUYCCKUEC
MPOLECCHI, MPOTEKAIOIIUE B

JKUBBIX cuctemax OyHKIUU

BOJIbl I MUHEPAJIbHBIX BEIIECTB B KJIETKE

PackpbIBaTh cofepkaHue TEPMUHOB U
IIOHSTUH:

AJIEMEHTBI-OMOTEHbI, MAKPOIJIEMEHTHI,
MUKPOAJIEMEHTbI; MUHEpaIbHbIE BEILIECTBA,
MOJIEKYJIa BOAbI KaK AUMOJb, BOJAOPOIHbIE
CBS3U; TUIPOPUIIbHBIE U TUAPOPOOHbBIE
BEI[ECTBA




[TognepxaHne 0CMOTHYECKOTO OanaHca
JlemoHcTpanum:

Juaecpammur: «PacnpeneneHue
XUMHYECKHX 3JIEMECHTOB B HEKHMBOM
npupojie», «PacnpeneneHne XuMUIECKUX
AJIEMEHTOB B )KMBOU MPUPOJIE»

Tabnuyvt u cxemwr: «llepuognueckas
Ta0INIa XUMHUYECKHUX DJIEMEHTOB),
«CTtpoeHue

MOJICKYJIbI BOJBD)

Jloka3bpIBaTh €AUHCTBO YJIEMEHTHOI'O
COCTaBa KaK OJHO U3 CBOMCTB KUBOTO
Pacripenenars XuMH4eCKHE JIIEMEHTBI 110
rpynmnamM B 3aBUCUMOCTH OT
KOJINYECTBEHHOTO MPEJACTABUTEIHCTBA B
OpraHu3Me; XapaKTepru30BaTh POJIb
OT/ICIBbHBIX JIECMEHTOB

BBISABIISITE CBSI3b MEXKITY COCTABOM,
CTPOCHUEM MOJICKYJIbl XUMHUYECKOTO
COCMHEHUS U €T0 (DYHKITUSIMH B KIICTKE

5. besaku. cocraB u
crpoeHue 0ekoB (1

4)

benku CocrtaB u ctpoeHue

0€JIKOB AMHUHOKHCIIOTHI —

MOHOMepHI OenikoB HezameHumbie u
3aMCHUMBIC AMHHOKHCIIOTHI
AMMHOKHCIIOTHBIN COCTaB Y POBHU
CTPYKTYPBI

OEJIKOBOW MOJIEKYJIbI (TIEpBUYHAS,
BTOPHUYHAS, TPETUYHASI U YETBEPTUUHAS
CTPYKTYypa)

XuUMHUYECKHE CBOMCTBA Oel

koB buonornueckue QpyHkiuu 6€IKOB
JlemoHncTpanum:

Tabauywl u cxemvl: «CTpOCHHE MOJIEKYJIbI
Oenka»

Obopyoosanue: CBETOBON MUKPOCKOTI,
MHUKpOIIpenapaThl

PackpeiBaTh copepkaHne TEPMUHOB U
ITOHATHM:

O€JIKH, MOJIUMEPHI, MOHOMEPBI,
aMUHOKHCIIOTHI,

NENTHU/IHAs CBA3b, OJIUIENTH,
JIeHaTyparus

XapakTepu3oBaTh OEJIKH Kak KJacc
OPraHUYECKUX COCIIMHCHUN;
KJIaCCU(PHUITMPOBATH UX TIO

CTpOEHUIO0 (M00ysipHbIe U (PUOPUILIAPHBIE
O€JIKM), IePEUHCIIATh U XapaKTepHU30BaTh
byHKUIHUN OENKOB

6. ®epMeHTHI —
ouoJIornYecKue

depMeHTH — OUOJIOTUUECKHE
katanu3atopsl CTpoeHue
(dhepMeHTa: aKTHUBHBIN IIEHTD,

PackpriBath copepkanne TEPMUHOB U
MTOHSTHU:
(dhepMeHThI, aKTUBHBIN IIEHTP, CyOCcTpaTHAas




KaTajam3a
TopsbI (1 1)

cyOcTpaTHas creru@UIHOCTh
Kodepmentst Butamuubr OTimuus
(GhepMEHTOB OT HEOPTAHUYECKHUX
KaTaJIn3aTOpPOB

Tabnuyvt u cxemwr: «CTpoeHHE
dbepMeHTa»

Obopyoosanue: 000pyI0BaHUE
JUTSI IPOBEJICHUST HAOTIOICHHH,
U3MEPEHUM, SKCTIEPUMEHTOB
JlabopaTopHble M NpPaKTHYeCKHUe
padoThI:

Jlabopamopnas paboma Ne [.«3yduenue
KaTaJUTHYECKOU

aKTUBHOCTU (DEpMEHTOB (Ha
pUMeEpe aMIJIa3bl WM KaTa
J1a3bI)»

CHeUPUIHOCTH, KOHEPMEHTHI, OETKH-
aKTUBATOPHI U OCNKH-UHTHOUTOPHI
Yka3bIBaTh OTAUYUS (PEPMEHTOB OT
HEOPTaHMYECKUX KaTaJIn3aTOPOB
OOBACHATH POJIH (PEPMEHTOB B
(YHKIIMOHUPOBAHHUHM KHUBBIX CUCTEM, B
IPOMBIIIJIEHHOCTH, B

MEIMIIMHE, B TOBCETHEBHOM KU3HU
YeJoBeKa

7. YrieBojpbl.
JInnuabl

(14)

VYTI1eBOIbI: MOHOCAXapH/IbI

(rmroko3a, pubo3a 1 J1e30Kcuprud03a),
Jucaxapusl (caxaposa,

JIAKTO3a) U TOJINCAXAPUIBI

(Kpaxmari, TJIMKOTEH, LIEJIJTI0JI03a)
buonoruueckue QyHkuu

yTJIEBOJIOB

JIMmuapl: TPUTIUIICPHUIBI,
dbochomunuabl, CTEPOUIbI
I'unpodunsHO-rUAPOdHOOHBIE CBOMCTBA
buonoruueckue QpyHkuu

aunuaoB CpaBHEHUE YITIEBOAOB, OEIKOB
Y JIUTHJIOB KaK

PackpbiBath copepkanne TEPMUHOB U
TTOHSITHM:

YTIIEBOIbI, MOHOCAXaPUIbI, JUCAXAPUIBI,
moJIMcaxapHibl, TIIF0KO03a, pubo3a,
Je30KcHpru003a, caxaposa, JaKTo3a,
MaJlbT03a, [EeJUTI0I03a (KIeTyaTKa), Kpaxmall,
TJIMKOTEH; JTUIUABI, TPUTIUICPU BT (GKUPBI,
Macia), hochoaunuibl,

CTEPOU/IBI

XapakTepru30BaTh YIIIEBOIbI, TUTTHIBI KaK
KJIACC OPTaHUYECKUX COCITMHECHUM
KnaccuduimmpoBath yrieBoasl U TUTUABI 11O
CTPOCHUIO; MEPEUUCTISITh QYHKITUN




HMCTOYHUKOB YHEPTUU
JlemoHcTpanuu:

Tabauywl u cxemovl: «YTICBOIBD,
«JInmm e

Obopyodosanue: 000pyaOoBaHUE
JUISL IPOBEICHUS HAOJI0ICHUH,
U3MEPEHUM, SKCTIEPUMEHTOB

YTJICBOJIOB U JIUITHIOB
CxeMaTu4ecKku n300pakaTh CTPOCHHE
MOJIEKYJI YTJIEBOJIOB, JIUITH/IOB

8. HyKJIenHOBBIE
KHC
J0TbL. aT® (1 4)

Hyxkneunnossie kucnorst: JJHK

n PHK Hykneotnasl — MOHOMEPBI
HYKJICHHOBBIX KHUCJIOT

Crpoenue u pynkuuu JJHK
Crpoenue u pynknuu PHK

AT®: ctpoenue u GyHKIMH
JleMmoHcTpanuu:

Topmpemuwr: JIxx YOTCOH,

® Kpuk, M YuskuHc,

P ®pankinun

Tabauysr u cxemol: «HyknenHoBbIE
kuciaotel; JITHK»,

«buocuntes 6enkay, «CtpoeHue
Monekyiasl ATO»

Obopyodosanue: CBETOBOW MUKPOCKOII,
MUKPOIIPENapaThl

PackpriBaTh conep:xkaHue TEPMUHOB U
TIOHSITUI:

ne3okcupubonykienHoBas kuciota (JJHK),
pubonykiennonas kucinota (PHK),
HYKJIEOTHU],

MOJIMHYKJICOTUAHAS LETh (MOJUHYKIICOTU]T),
KOMILJIEMEHTapHOCTh, pyHkmuu JJHK
(xpaHnenue

U Tiepeiaya HacJIeICTBeHHOM HH(OopMaInn);
Busibl PHK (nndopmarmonnas,
TpaHCHIOpTHAasA, pubocomManbHas);
anenosuHTpudochar (ATD),
MaKpO3pru4ecKas CBA3b
XapakTepu3nupoBaTh HYKJIEUHOBBIE KHUCIOTHI
Kak

XUMUYECKUE COCAMHEHUS U HOCUTEIU
HaCJIEeICTBEHHOW HHpOpMaluu

OtmeyaTh 0COOEHHOCTH CTPOCHUSI MOJIEKYT
HykiaenHoBbIX kucioT (JJHK, PHK) u AT®
CxemaTndecku U300pakaTh CTPOCHUE
HYKJICOTUIOB, MOJIEKYJ HYKJIEUHOBBIX
kuciot, ATD




9. ucropusi u
MeTO/bI

U3yYeHHS KJIETKH.
KJIETOYHAasl TeOpPHUsi

(14)

[{uTonorust — Hayka O KIETKE
Kinerounas reopust —
IIPUMEP B3aNMOJCHUCTBUS
uzei u (akToB B HAYYHOM
MMO3HaHUU MeTo/bl U3YUECHUS
KJIETKU
JdeMoHcTpanuu:
Ilopmpemuwi: A Jleenryk, P I'yk, T
[[IBann, M Ilneiinen, K M bap, P
Bupxos
Obopyoosanue: CBETOBOW MUKPOCKOIT,
MUKpOIIpENapaTbl paCTUTEIbHBIX,
PKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK;
pUCYHKHU ¢ MUKpO(doTOorpadusamMu
KJIETOK, TIOJIyYEHHbIE C TOMOILBIO

CBCTOBOI'O M 3JICKTPOHHOI'O MHMKPOCKOIIA

PackpsiBaTh conep:kaHue TEPMUHOB U
TTOHSITUI:

KJIETKA, IUTOJIOTUS; pPACKPBIBATh COACPKAHUE
ITOJIOKEHUM KIIETOYHOU TEOPUU

IlepeuncnsaTh U XapaKTepU30BaThb OCHOBHBIC
METO/Ibl U3YUEHUS KIETKH (IPUTOTOBJICHUE
CPE30B, OKpAIlIMBaHUE, MUKPOCKOIIUPOBAHUE,
HEHTPU(PYTUPOBAHUE, KYJIbTBUPOBAHUE
KJIETOK U TKaHEM)

10. Kiterka kak
1eJIOCTHAA KUBas
cucrema (1 4)

KileTka Kak 1eocTHas )KUBasi CUCTEMaA
OO1mMe MpU3HAKY KIETOK: 3aMKHYTast
Hapy)KHas MeMOpaHa, MOJIEKYJIbI

JIHK kak renernueckuil anrapar, cucrema
cuHTe3a Oenka Tumbl KIETOK:
AYKApUOTUYECKAs U TPOKAPUOTHUYECKAS
Oco0EeHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKH

Krnerounas crenka 6akTepuii
Ctpoenue 3ykapuoTHYECKON

KJIeTKH OCHOBHBIE OTINYUS
PACTUTEILHOM, )KHUBOTHOU 1

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUM: KJIETKH (3yKaprUOTHUUECKas,
MPOKApPUOTUYECKAs ), TIIa3MaTUYECKAsI
MeMOpaHa (T1a3mMajieMMa), TIIMKOKAJIHKC,
TPaHCIIOPT BeUIECTB (TAaCCUBHBIN, aKTUBHBIN),
SHIOIUTO3 ((haroruTo3, MMHOIMTO3),
AK301[MTO3, KJIIETOUHAs CTEHKA, HYKJICOU]T
CpaBHUBaTh MEXTy COOO0M 2YKapUOTHIECKUE
Y MIPOKAPUOTUYECKHUE KIIETKU; OTMEYaTh
CXOJICTBO M Pa3JIMuMs B CTPOCHUU KIIETOK
OakTepuil, >)KUBOTHBIX, PACTEHUI U TPUOOB




rpubHoii kietku [ToBepxHOCTHBIE
CTPYKTYPbI — KJIETOYHAs CTCHKA,
TJIMKOKATUKC, WX (PYHKITUN
[Tna3maTtuueckas MmeMOpaHa, CBOMCTBA U
byHKIUH.

JdeMoHCcTpanuu:

Ilopmpemuwi: A JleBenryk, P I'yk, T
[IIBanH, M IlIneiinen, K bap,

P Bupxos

Tabauywl u cxemwvr: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHue
JKUBOTHOM KJIETKN», « CTPOCHUE pacTH
TEJIbHOM KIIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKI
Obopydosanue: CBETOBOW MUKPOCKOII,
MHKPOIPENApaThl pACTUTEIBHBIX,
YKUBOTHBIX U OAKTEPUAIIBHBIX KJIETOK

11. Crpoenue
JYKAPHOTHYECKOH
KkiIeTkH (1 4)

[MuTorutazma u €€ opraHouIbI
OnnomMeMOpaHHBIC OPTaHOUIBI KJICTKH:
OIIC, anmapar I'oyibaKH, TU30COMBI
[TomyaBTOHOMHBIE OPraHOUW/IBI KJIIETKH:
MUTOXOHJIPUH, TITACTUIBI
[IpoucxoxieHne MUTOXOHAPHUIN U
miactua Buasl mactun. HememOpanHbie
OpPTaHOU/IbI KJIETKHU: pUOOCOMBI,
KJICTOUHBIN LIEHTP, LIEHTPHUOJIH,
PECHHUYKH, KTYTUKU OyHKIINU
OPraHOWJIOB KJIETKHU

PackpbiBath copepkanne TEPMUHOB U
MTOHSTHU:

[IUTOTLIIa3Ma, OPTAHOU/IBI,
AHAOIIIa3MaTHIeCKas

cetb (DIIC), anmapar ["oyib1KH, TU30COMBI,
BaKyO0JIb, MUTOXOHIPHH, TUTACTH]IBI
(XJI0pOIIAaCThI, XPOMOILIACTHI,
JEHKOIIACThl), puOOCOMBI,
MHUKPOTPYOOUKH, KIICTOYHBIA IIEHTP
(meHTpocoma), pECHUYKH, )KTYTHUKH,
BKJIFOUCHMS, SIIPO, siepHast 0007104Ka,




Bxirouenus. Anpo — peryiasaTopHbIi
1eHTp ki1eTku CTpoeHue siapa: saepHas
0001104Ka, KapuoIuIa3Ma, XpOMaTHH,
SAIPBIIIKO XPOMOCOMBI

TpaHCnIOpT BEMIECTB B KIETKE
JdeMoHCcTpanuu

Ilopmpemui: A JIeBeHTYK,

P I'yk, T llIBann, M llneiiaen, K bap, P
Bupxos

Tabauywl u cxemwr: «CTpoeHHe
9YKapUOTUYECKON KIIETKW,
«CtpoeHune KUBOTHOU KIETKUY,
«CTtpoeHnue pacTUTEIbHON

KIIETKM», «CTpoeHUE
MIPOKAPUOTUYECKON KIIETKU,
«CrtpoeHnue sApa KIETKN»
Obopyodosanue: CBETOBOW MUKPOCKOIT;
MHKpONpenapaTsl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIJIETOK
Jlabopamopnas paboma Ne 2.
«3yueHue cTpoeHUs KIETOK PACTEHUN,
YKUBOTHBIX M OAKTEPUH IO/
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKponpenapaTax U UX OIMUCAHHUE

KapuoIlia3Ma, XpOMATHH, S/IPBIIIKO,
XPOMOCOMBI

OnuceIBaTh CTPOECHUE YKAPHUOTUIECKON
KJIETKU TI0 U300paKEHUSIM U Ha
MUKpOIIpenaparax;

KJIaCCU(PHUIIMPOBATH OPTaHOUIbI B
3aBUCUMOCTH OT OCOOEHHOCTEHN X CTPOCHUS
(omHOMeMOpaHHbBIC, TByMEeMOpaHHbIE,
HEeMeMOpaHHbIE); OMUCKHIBATh QYHKIIUU
Ka)XJIOTO OpraHOM/1a B KJIETKE
XapakTepu3oBaTh KJICTOYHOE SIIPO KaK MECTO
XpaHeHus, nepeaayu (yaBOSHHUE XPOMOCOM)
U peasn3aiuu (TPaHCKPHUIILNA)
HACJIEJICTBEHHOW NH(OPMALINU KIECTKU
[lepeuncriaTh 1 OMUCHIBATH KOMITOHCHTBI
a5pa 1 uX QyHKIUH

CxeMatnyHO U300paxkaTh CTPOEHUE
PaCTUTEIBLHOU U )KUBOTHOW KJIETKHU
OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
TPaHCIIOPTA BEIIECTB B KJIETKE

Tema 4.
KusHenessTeJJbHOCT
b KJIeTKH (6 1)




12. O0OMeH BelIecTB.
IlnacTnyecknii
o0MeH.
@doTOCHHTE3. XEMO
cuHTe3 (2 4)

OOMeH BelecTB, UIH METa00IN3M
Accummrisanust (TIIACTHISCKUN 0OMEH) U
JTUCCUMWISIIUSA (SHEPTeTUYECKUI OOMEH)
— JIB€ CTOPOHBI €JUHOTO MpoIlecca
MeTabonau3ma Poib 3aKOHOB COXpaHEHUS
BEIIECTBA U DHEPTUU B

NOHUMaHUU MeTaboIu3Ma

Tunel 0OMeHa BenecTB: aBTOTPODHBIN U
reTepoTpOdHBIN

Ponw ¢pepmenToB B 0OMeHe

BEIIECTB U MPEBPAIICHUH

sHepruu B kietke @otocunTe3 CBeToBas
1 TeMHoBas (a3bl hoTocuHTe3a Peakiuu
(dorocunTe3a

D¢ dhexTuBHOCTH HOTOCUHTE3A
3HaueHue (HoToCUHTE3a AJIsl )KU3HU HA
3emue BinusiHue yciioBHii cpenbl Ha
(dboTOCHMHTE3 U CLIOCOOBI OBBIIICHUS

€ro MPOYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui

XeMOCUHTE3 XE€MOCUHTE3UPYIOIINE
OakTepuu 3HaYECHUE XEMOCUHTE3a JIJIs
AKU3HU Ha 3eMJie

JdemoHcTpanuu:

Ilopmpemuwi: K A Tumupsize

Tabauyvt u cxemvi: «XIJIOPOILIACTY,
«DOTOCUHTES)

PackpbiBaTh copepkaHue TEPMUHOB U
TOHSATHUM:

O0OMEH BEIIEeCTB U MPEBpAICHUE YHEPTHU
(MeTaboIM3M), ACCUMUIISITNS, TUIACTUUSCKUM
o0OMeH,

JUCCUMUWIISIUSA, SHEPIEeTUYECKUI OOMEH,
dboto

cuHTe3, poTosu3, hochopuIrpoBaHue,
NEepPEHoC

YUK POTOHOB, XEMOCHHTE3

OnuceiBaTh (HOTOCUHTE3, MPOIECCHI,
MpOoTEKaloMe B CBETOBOM U TEMHOBOM (haze
BbIABIATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3H
MEK]1y TOTJIOIIEHUEM COTHEYHOUN SHEPTUn
xJiopoduom

U cuHTE30M Mosekyn AT

CpaBHUBATH UCXO/IHbIE BEIIECTBA, KOHEUHBIE
MPOAYKTHI U YCIIOBHUS MPOTEKAHUS pPEaKIuii
CBETOBOM U TEMHOBOM (ha3bl POTOCUHTE3A
CpaBHuBaTh (P OTOCUHTE3 U XEMOCHHTE3
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a ISl )KM3HU Ha 3emiie

Tembl ypoxkoB
U KOJIMYECTBO YacoB

OcHOBHOe coaepxkanue

Ilnanupyembie BUAbI y4eOHOM
NAeSITeJIbHOCTH 00y4al0IIUXCH

Jlara




13.
JHepreTuyeCcKuil
oomeHn (1 v)

DHepreTuyeckuii 0OMeH B

KieTke Pacuienyienue BemecTs,
BBIJICJICHUE U aKKYMYJUPOBAHUE SHEPTUU
B KJIETKE DTaIllbl YHEPreTUYECKOTO
obmena ['nmukonm3 bpoxkeHue u ero BUIbI
Kucnopoanoe

OKHCJICHUE, WA KJIETOYHOE

neixanue OKUCIUTEIBHOE
dochopunupoanue DPHEKTUBHOCTh
SHEPreTUYECKOro oOMeHa
JdemoHcTpanuu:

Tabnuywvt u cxemol: « TUTIBI

MUTaHUAY, «MeTadbomm3my,
«MUTOXOHIpUA», « IHEPTETUUECKUN
oOMeH»

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUI: SHEPreTUYECKUI OOMEH, TITUKOJIN3,
MOJIOUHOKHUCJI0€ OpOKEHUE, CIIUPTOBOE
OposkeHue, ONOJIOTUYECKOE OKUCIICHHE,
KJIETOYHOE JbIXaHUE, TUCCUMWIALNS,
dbepMeHT

XapakTepu3oBaTb 0OMEH BEUIECTB U
IpeBpalleHHe SHEPTUH (METa00IN3M) KaK
OJTHO MX CBOVCTB KHUBOT'O

[lepeunciarb 0COOEHHOCTH TIACTHYECKOTO U
HHEPreTUYECKOro 0OMeHa B KIIETKE;
yCTaHaBJIMBATh B3aUMOCBS3b MEXI1Y HUMU
Pa3nuuate TUIIBI OOMEHA BELIECTB B KIIETKE:
aBTOTPO(HBIN U reTepoTPOPHBIA
OnuckIBaTh 3Tabl SHEPTETUYECKOTO0 0OMEHa
(MOATOTOBUTEIBHBIN, OCCKUCIIOPOTHBIMN,
KHCJIOPOJHBIN) U CPABHUBATH UX MEXKIY
cobom

XapakTepu30BaTh PEAKIIMH ITIMKOIN3a,
OpO’KeHUs1, KJIETOYHOTO JAbIXaHUSI; BBISBIIATH
[IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
TJIMKOJIM30M, KJIETOUYHBIM JbIXaHUEM U
cuHTE30M MosieKyn ATO

CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOIHOTO U KMCIOPOJHOTO 3TAMOB

BMOJIOI'M . ba3oBelit ypoBeHb. 10—11 knaccer 45




14. Buocunres
o0esika
(2 9)

Peakuyu maTpu4HOro cuHTe3a
['enetnaeckas uHbOpPMAITUSI U

JIHK Peanuzanus reHeTU4eCKOM
uH(pOpPMaLIUU B KIIETKE

I'eHeTnuyeckuii KOJI U €ro CBOMCTBA
Tpanckpunius — MaTPUIHBIA CHHTE3
PHK Tpancnsauus — 6uocunTe3 6enka
Otanbl TpaHcaiauu KogupoBanue
aMHUHOKHUCJIO0T Posib pubocom B
OouocuHTe3e Oenka

JemoHcTpanuu:

Ilopmpemuwi: H K Konbrio

Tabauyet u cxemst: «Ctpoenue JJTHK»,
«CtpoeHnue U PyHKIIMOHUPOBAHUE TCHAY,
«Cunres 0enkay, «Pemmukamus JJTHK,
«['eHeTMUECKUI KO

Obopyodosanue: MOAETU-aNTITUKALINT
«YnBoenue IHK u

TpaHCKpUMnius», «buocunres

Oeakay

PackpbIBaTh cofiepkaHue TEPMUHOB U
MTOHSTHH:

I'€H, TEHETUYECKUNA KO/, MATPUYHBII CUHTE3,
TPAHCKPUIILMS, TPAHCIALINS, KOJIOH,
AHTUKOJOH,

pubocoma, IieHTpaIbHas 10TMa
MOJIEKYJISIPHOM

ounonoruu

OnpenensaTe CBOWCTBAa TEHETUYECKOT0 KOJa
(TpUIIETHOCTH, OAHO3HAYHOCTb,
BBIPOXKIEHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPhIBAEMOCTb, HEPEPHIBHOCTH )
OnuceIBaTh Tanbl peanu3anun
HACJIEICTBEHHOM

uH(pOpMAIUHU B KIIETKE

CpaBHHBaTh peaKkIMi MaTPUYHOTO CUHTE3A
mosekya PHK u Genka B kieTke

15. HeKJIeTOUYHBIE
(¢opmbI KuU3HU —
BUpPYchI (1 1)

Hexknerounsie hopmbl )KU3HH — BUPYCHI
Ucropust otkpeiTus Bupycos (I U
NBanosckuit) OCOOEHHOCTH CTPOCHUS U
YKU3HEHHOTO LIUKJIa BUPYCOB
bakrepuodaru bonesnu

pacTeHul, >KUBOTHBIX U YEJIO

BEKa, BhI3bIBAEMbIE BUPyCaMU

Bupyc ummyHnoneduimra yeno

Beka (BUY) — Bo3OyauTens

CIT1]la OGpaTHast TpaHCKPHUMITHS,

PackpriBaTh copepkaHie TEPMUHOB U
MTOHSTHU:

BHUPYC, BUPYCOJIOTHS, Karicus, OakTepuodar,
BUpYyC UMMYHOJeduuunTa yenoseka (BUY),
OHKOTEHHBIE BUPYCHI. XapaKTeprU30BaTh
BUPYCHI KaK HEKJICTOYHYIO

dbopMy KU3HH; OCOOEHHOCTH CTPOCHHS U
’KU3HEHHBIN [TUKI BUPYCOB

OnuceIBaTh KU3HEHHBIN ITUKIT BUpyCa
UMMYHOJE(PUIINTA YEIOBEKa; pa3anyaTh Ha




peBepTaza, MHTerpasa
[TpodunakTrka pacpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUI
JleMmoHcTpanuu:

Ilopmpemuwi: J1 1 IBaHOBCKHI
Tabauysl u cxemvi: «Bupychb»,
«bakrepuodarmn»; «CrpoeHue u
KU3HEHHBIN 1IUKII BUpYyCa
CII1/a, 6axtepuodara
Obopyoosanue: monens cTpykrypsl JJHK;
MarHuTHasi MOJIeb alTUTHKAIUS
«Crtpoenue

KIICTKI

pucynkax BTM

(BUpyc TabayHOM MO3auKu), bakTepuodar,
BUY

OOOCHOBBIBATH U COOJIOIATh MEPHI
npOo(UIAKTUKN PACTIPOCTPAHEHUS BUPYCHBIX
3a00JeBaHUl (peCIUpPaTOPHBIE, )KETYI0YHO-
KUIICYHbIE, KIICIIe

Boii sHuedanut, BUU-undeximsa

Tema 5. PazMHoO:KeHHE U HHAUBUAYAJBHOC PA3BUTHE OPIraHU3M

0B (5 4)

16. 7 KuzHeHHBbIi1
HHUKJI

KJIeTKHU. /lesieHue
KJIeTKH. MUTO3 (1 4)

KnetouHbIi UK, WX KU3HESHHBIN 1TMKJI
knetku Matepdasza u muto3s Ilporeccsr,
IIpoTEeKaroIIe B HHTep(dasze
Pennukanus — peakuusi MaTpU4HOTO
cunresa JJHK

Ctpoenue xpoMmocoM XpOMOCOMHBIN
HabOp — KapuoOTUI

JIMTIIIONAHBIN U rarjION JHBIN
XPOMOCOMHBI€ HA0OPBI XpOMaTHIbI
[{utonornueckrue OCHOBBI PAa3MHOKECHUS
Y UHJUBUAYaJIbHOTO Pa3BUTHS
OpTaHU3MOB

Jlenenre KJIIETKH — MHUTO3

Craaun muto3a [Ipoueccsl,
MPOMCXOSIINE HA PA3HBIX

PackpbiBaTh cojJiep>KaHUE TEPMUHOB U
TMOHSTHM:

KJICTOYHBIN ITUKII, UHTep(da3a, perIukaus,
XpOMOCOMA, KapUOTHII, TAIJIOU THBIN,
JTUTITOUTHBIN XpOMOCOMHBIN HAOOP,
XPOMAaTHJIb; MUTO3; €ro cTaauu: npodasa,
Metadasa, anadasa, Tenodaza

OnuceIBaTh KM3HEHHBIN 1K KJICTKU;
MEPEUYUCIIATh U XapaKTePU30BaATh MEPUO/IBI
KJICTOYHOTO IIUKJIa, CPABHUBATh UX MEKIY
cobom

OnuceIBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB

OpraHU3MOB, CPAaBHHUBATh XPOMOCOMHBIE

HaOOPBI




cTaausx MuTo3a brosornueckuii CMbICI
MHTO3a

[Iporpammupyemas rudenn

KJIETKH — aroIlTo3

JlemoHcTpanuu:

Tabauywvt u cxemol: « KIIeTOUHBIN ITUKI»,
«Pemmkanusa JJHK», «Ctpoenue
XPOMOCOMBD», « MUTO3»; MarHUTHas
MO/ICTb-alIUIMKALMS «/[eIeHue KISTKI;
moaens JJHK

Obopyodosanue: CBETOBOW MUKPOCKOIT,
Mukponpenapat «Kapuokunes B KiIeTKax
KOpeIIKa JIyKa

Jlabopamopnas paboma Ne 3.
«Habmromenne MUTO3a B KJIETKaxX
KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpoTpenapaTax

KJIICTOK
CpaBHI/IBaTB CcTaauu MHUTO3a

craguu MHUTO3a

TeMbl ypokoB
U KOJINY€eCTBO
4acoB

OcHoBHOE coaep:xaHue

Iliianupyemblie BUABI y4eOHOM
AEATEJbHOCTH 00y4al0LIMXCH

17. ®opmbl
Pa3MHOKEHHUsI
OpPraHu3MoOB

(14)

DopMbI pa3MHOKECHHS OPTaHH3MOB:
0ecI0JI0€ U IOJIOBOE

Buapl 6ecrionoro pa3MHOKCHHS:
JIeJICHHE HaBOE, MIOYKOBAHUE OHO- U
MHOTOKJICTOYHBIX, CIOPOOOpPA30BaHHE,
BEreTaTHBHOE PA3MHOKCHHE
HckyccTBEeHHOE KIIOHUPOBAHHE

PackpbiBaTh coziep;kaHue TEPMUHOB U
TIOHSITHI:

Pa3MHOXEHUE, KJIOH, MOJIOBBIE KJIETKHU
(rameTsl),

SIMIIEKJIETKA, CIIEPMATO30M 1, 3UTOTAa,
JICJICHHE

HAJIBOE, IOYKOBAHUE, CIIOPYJISALIMA,

PaznuyaTte Ha MUKponpenaparax U pucyHKax

PackpbIBaTh OMOJIOrMYECKUI CMBICIT MUTO3a




OpPraHW3MOB, €r0 3HAYEHUE [
CENEKIINU

[TomoBO€E pa3sMHOKEHUE, ETO

OTJNYHUSA OT OECTOIOTO
JleMOHCTpaum:

Tabauyvt u cxemwvr: «OOPMBI
Pa3MHOKEHUS OPTAHU3MOBY,
«J1BOWMHOE OIUIOJIOTBOPEHUE Y
LBETKOBBIX paCTEHUIN», «/leneHnue
KJIETKH OakTepun», «BereratuBHoe
pa3MHOKEHUE pacTeHuin», «CtpoeHue
MTOJIOBBIX

KJIETOK»

dbparMeHTanms, BEreTaTUBHOE
pPa3MHOXKEHHEe, CEMEHHOE Pa3MHOKCHHE,
ONBUIEHUE, IBOMHOE OIJIOJOTBOPEHHUE,
II0JIOBBIE JKEJIE3bI, CEMEHHUKH, SIMUHUKH,
OTUTOAOTBOPEHUE (HAPY)KHOE, BHYTPECHHEE)
XapakTepu3oBaTh OCOOCHHOCTH U 3HAYCHHUE
0€CII0JIOro M II0JIOBOrO CIOCO00B
pPa3MHOXKECHUS

Boiienars Bub1 6€CIOI0T0 pa3MHOKCHUS;
BBISBJISITH B3aUMOCBSI3H MEXYy (popMamu 1
croco0amMu pa3MHOKECHHS U UX
OHMOJIOTHYECKUM

3HAaYEHUEM

Bragets mpuémamu BereTaTUBHOTO
Pa3MHOXKEHUS

KyJIbTYPHBIX paCTEeHUH (Ha mpuMepe
KOMHATHBIX )

XapakTepru30BaTh MOJIOBBIC KICTKH:
SIMIICKJICTKH,

CIIEPMATO30U/IbI; BBISBIISATH OCOOCHHOCTH MX
CTPOCHUS

18. meiio3 (1 4)

Meiio3 Ctagun Mmeiiosa [Ipomeccs,
MPOUCXOIAIINE HA

craausax merosa IloBenenue
XpoMocoM B mero3e Kpoccunrosep
buonornueckuit

CMBICJI ¥ 3HAaYCHHUE MEH03a
JdemoHcTpanuu:

Tabnuywl u cxemor: «Jlenenue

PackpbiBaTh cojiep:KaHUE TEPMUHOB U
TTOHATHM:

MEN03, KOHBIOTALHUSA XPOMOCOM, IIEPEKPECT
(KpOCCHUHTOBEpP) XPOMOCOM, TaMEThI
XapaxkTepu3oBaTh MeH03 Kak Crlocod
KJIETOYHOTO

JIEJICHUS; ONKMCHIBATH MEUO3 IO CTAIUSIM;
CpaBHUBATh CTA/INU MEHWO03a U MUTO3a




KJIETKN», «Meno3»
Obopyodosanue: monens JIHK;
MAarHUTHBIC MOJIeTU-aNILIHKAIUH
«JleneHue KIeTKM»

PaznuyaTh Ha pUCYHKAX CTaJIUM MEN03a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHUE
Meno3a

19. O6pa3zoBanue u
Pa3BUTHE MOJIOBBIX
KJIETOK.
OmnonorBopeHue

(1)

["ameTorenes — mpoiiecc oOpa3zoBaHus
MOJIOBBIX KJIETOK Y

AKUBOTHBIX [10JI0BBIE JKETE3b:
CEMEHHUKH U ssmaHuKku O0pa3oBaHue u
Pa3BUTHE MOJOBBIX

KJIETOK — TraMeT (CepMaTo30u/l,
SIMIEKIIETKA) — CIIepMAaTOreHe3 1
ooreHe3 OCoOOEHHOCTH CTPOCHHUS
SIMUEKIETOK U

cnepmaTo3ou10B OII0/I0TBOPEHHE
[TapTrenorenes

JlemoHcTpanumn

Tabauywl u cxemwr: «lIpsimoe

U HEMPSMOE pa3BUTUEY, «] 'aMeTOreHes3 y
MJIEKOITUTAIOIINX

U YEJIOBEKA»

Obopyodosanue: MOJEIL METa

(dazHOM XPOMOCOMBI; MUKPOCKOTI,
MUKpOTIpenapaThbl

«CnepMato30uabl MIEKOTUTA
FOLIETOY, «SIUIIEKIIeTKa MJIe
KOIMUTAIOILIET0»

JlabopaTopHbie U MpaKTHYE

CKHe padoThI:

Jlabopamopnas paboma Ne 4.

PackpsiBaTh coJiepKaHME TEPMUHOB U
MMOHSATHM:

raMeTOreHe3, CIIEpMaTOreHe3, OOTECHE3,
CIIEPMATO30U/]I, AKpOCOMA, SIMIIEKIIETKA,
TOJISIPHBIE TEJIbIIA

XapakTepu3oBaTh 0COOCHHOCTH
raMeToreHesa

Y JKUBOTHBIX MU €T0 CTaJIlH, ITIOJIOBBIC KJICTKU

KUBOTHBIX U ONMCBIBATH ITPOLIECC UX
pa3BUTHSA

CpaBHUBATH CIEPMATOTEHES U OOTEHES
OnuceIBaTh OINIOAOTBOPEHUE,
OHOJOrnyYecKoe

3HAYEHUE OIUIOJOTBOPEHUS




«M3y4yeHune cTpoeHus MOJOBbIX KJIETOK Ha
IOTOBBIX MUKPOIIPENAPATAX)»

20.
NuauBuayaabHoe
pa3BuTHe
OpPraHu3MoOB

(1)

NuauBruayanbHOE pa3BUTHE
(oHTOTEHE3) DMOPHUOHATILHOE
pa3Butue (AMOpuorenes3) Jta

bl YMOPUOHATBLHOTO Pa3BUTHS

Yy TO3BOHOYHBIX JKUBOTHBIX:
Ipo0OJIeHHe, racTPyIsaus,
opranorenes [loctamOpronansHoe
pasBuTHe Turbl TOCTIMOPUOHAIBHOTO
pa3BUTHUSL:

psiMOe, HeTIPsIMOE (JINYUHOYHOE)
Bunusinue cpensl Ha

pa3BUTHE OPTaHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3bIBATH BPOK/ICHHbIC
YpOICTBA

Pocr u pa3Butne pacrenuit
OHTOreHe3 IIBETKOBOTO PaCTEHUS:
CTPOCHHUE CEMEHHU, CTAJIUU
pa3BUTHUS

JleMmoHcTpanuu:

Tabauysr u cxemol: «OCHOB

HBIE CTaJIUH OHTOTEHE3a»,
«IIpsimoe u Henpsmoe pa3Bu

THEY, «J|BOMHOE OMIOIOTBOPEHUE Y
LBETKOBBIX PACTCHUI

PackpriBath conepkanne TEPMUHOB U
TTOHSITUI:

OHTOTCHE3, YMOPUOTEHE3, 3UT0Ta,
npoOJeHue,

OylacTromepsl, MOpyIia, O1acTya,
0JacToIElb,

racTpyina, HelpyJa, opraHOTeHe3;
3apOBIIIEBhIC

JUCTKH: SKTOJEpPMa, ME€30/IepMa, SHTOIEPMa;
OCTAIMOPHOHAIBHOE PA3BUTHE: TIPSMOE U
HEMpsAMOe (TUYMHOYHOE); MeTaMOp(o3,
Meracropa,

MHUKPOCTIOpA, TBLUTBIIEBOE 3€PHO, CIICPMHUH,
3apOJBIIIECBBIA MEIIOK, JBOWHOE
OTLIOJIOTBOPEHUE

OrnpenensaTh 3Tanbl SMOPHOHATBLHOTO
pa3BUTHS

XOPJIOBBIX Ha CXeMax M Mpernaparax u
OITMCKLIBATH

TIPOIIECCHI, MPOUCXOIATINE HA KAXKIOM
JTamne

CpaBHHMBATh IEPHOIBI OHTOTCHE3a; TIPSIMOE
U HenpsiMoe (JIMYUMHOYHOE)
TOCTAIMOPHOHAIBHOE PA3BUTHE, 3aPOABIIITH
YeJIOBEKa U IPYTUX XOPIOBBIX

OOBSICHATH OMOJIOrMYECKOE 3HAUCHHUE
pa3BUTHS




¢ MmeTaMop(o30M; OTPHUIIATEITHHOE BIUSHUAC
aJIKOTOJIs1, HUIKOTHHA U IPYTUX
TE€pPaTOre€HHBIX (HAKTO

POB Ha pa3BUTHUE 3aPOIbIIIA YETOBEKa
OnuceIBaTh mpolecc JBOMHOTO
OIJIOJIOTBOPEHUS! Y IIBETKOBBIX PACTEHUI

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYMBOCTH OPraHu3MoB (8 1)

21. 'eneTnka —
HayKa o
HACJEeACTBEHHOCTH U
H3MEHYHUBOCTH

(1)

[Ipenmer u 3aga4n TEHETUKA

Ponb nuronoruu u >SMOpUOIOTHH B
CTAHOBJICHUM reHeThKU Bkian
POCCHICKUX U 3a

py'6e)KHBIX YUCHBIX B pa3BUTHUC I'CHCTUKHU

MeTtoasl

TeHETUKHU (TUOPUIO0IOTUIECKUM,
LHATOT€HETUYECKUI, MOJIEKYJISIPHO-
TE€HETUYECKUIN)

OCHOBHbBIE T€HETUYECKUE TTOHSATHUS
I'eneTnueckast CHMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUMA
JlemoncTpanum:

lopmpemuwi: I' Menaens,

T Mopran, H 11 BaBuinos,

C C YerBepukos, H B Tumodees-
PecoBckun

Obopyoosanue: MOJEh
anrukarus «MoHoruOpuIHOE
CKpeIIuBaHuey, repoapui

«I"0poX mOCEBHON»

PackpriBaTh conep:kaHue TEPMUHOB U ITOHATHIA:
I'€H, TeHOM, T€HOTHII, (DEHOTUIT, XPOMOCOMBI,
aJuIeNIbHbIC TEHBI (aJUIeNn), TOMO3UT0Ta, FETEPO
3Ur0Ta, JOMUHAHTHBIN MPU3HAK (T€H),
pelLeCCUBHBIN MTPU3HAK (T€H), YhCTast JIMHUS,
rudpug

[lepeuncnsaTh U XapaKTepHU30BaTh METOIbI
TeHETHKHU: THOPUIOJIOTHUECKH,
LATOI€HETUYECKUI, MOJIEKYJISIPHO-
T€HETUYECKUI; TOMUHAHTHBIE U PELIECCUBHBIEC
MPU3HAKU PACTEHUU U

KUBOTHBIX

ITonp30BaTHCA FEHETUUECKOM TEPMUHOIOTUEN U
CUMBOJIMKOM JJIs 3aIIMCH T€HOTUITUYECKUX CXEM
CKpEILUBAHUS




Tembl ypoxkoB
U KOJHMYECTBO YacoB

OcHoBHOE coJep;KaHue

Ilnanupyembie BUABI y4eOHOH
JAeSATeJbHOCTH 00YYAIOIIUXCS

22. 3aKOHOMEpPHOCTH
HACJIeJOBaHUS NMPHU
3HAKOB.
MOHOTHOpPUAHOE
CKpeluBaHue

(14)

3aKOHOMEPHOCTHU HACIIEIOBAHUS
MPU3HAKOB, YCTAHOBJICHHBIE [’
Mennenem MoHOTHOpHIHOE
CKpeniuBanue 3aKoH

eauHOoO00pa3us THOPUJIOB ITEPBOTO
nokosnenus [Ipasumno
JIOMUHHUPOBAHUS 3aKOH pacUIeIICHUs
npu3HakoB [ Umores3a 4YuCTOTH ramMeT
[ToHOE M HEMOJIHOE TOMUHUPOBAHUE
JlemoHcTpanum:

Ilopmpemui: I" MeHnenp

Tabauyer u cxemol: «MoHO
TUOpUIHOE CKPEIIUBaHUE U

€ro MIUTOr€HEeTUYECKass OCHOBAY, «3aKOH
pacieryieHust 1

€ro LIUTOT€HETUYECKask OCHOBA», «3aKOH
YUCTOTHI TAMET)

Obopyoosanue: MOACIH

anTuKanuu «MoHOruOpuIHOS
cCKpelrBaHuey, «Henonxnoe
JTOMUHUpPOBaHMEY; repOapuit «I opox
TTIOCEBHOM

PackpriBaTh conep:kaHue TEPMUHOB U ITOHATHM:
MOHOTMOPHIHOE CKPEIIMBAHUE,
(deHoTUnUYECKNE

IpyMnIbl, THOPUIOIOTUYECKUI METOI, YUCThIE
JMHUH, JOMUHUPOBAHNE T€HOB (TIOJIHOE,
HEMOJIHOE), pacUIeIJICHUE B IOTOMCTBE
OnuceiBaTh METOAMKY NpoBeaeHus I
MenpaeiaeMm

OTIBITOB I10 U3yYECHUIO HACIIETOBAHUS OJTHOU
napbl

IIPU3HAKOB Y TOPOXa MOCEBHOTO

PackpeiBaTh conepkaHue 3aKOHOB
eAMHO00pa3us

ruOpUI0B MEPBOrO MOKOJIEHUS U 3aKOHA
pacLIeIICHUs

OOBACHATH TMIIOTE3Y YUCTOTHI TaMET
3anuchIiBaTh CXEMbl MOHOTUOPUHOTO
CKpEILMBaHUS, OOBSICHATH €T0 LIUTOJIOTUYECKUE
OCHOBBI U

pemars FeHeTUYECKHE 3a/1a4d Ha
MOHOTHOPHJIHOE

CKpEILBaHUE

23. Iurndpugnoe
CKpelIMBaHue. 3aK0H
HE3aBUCUMOT0
HACJIe[IOBAHUA
NPU3HAKOB

(1 1)

JuruOpugHoe CKpelMBaHue

3aKOH HE3aBHCUMOI'0 HACJIEOBAHUS
npu3HakoB LluToreHeTnyeckrue OCHOBBI
JUTHOPUHOTO CKPEIIMBAHUS.
AHanu3upyronee CKpenmBaHue
Hcrnonb30BaHuEe aHATU3UPYIOLIETO

PackpsIBaTh coliepkaHue TEPMUHOB U IIOHATHMN:
JTUTUOPUIHOE CKPEIIMBaHNE, AaHATM3UPYIOIIEe
ckpemuBanue. OnuceiBaTh onbITE [ MeHens
110 U3YYCHUIO HACJIEIOBAHUS ABYX Map
IIPU3HAKOB Y TOPOXa ITIOCEBHOTO

PackpriBaTh coziepkaHue 3aKOHA HE3aBUCUMOTO




CKpEIMBaHUs JJIsl ONPEICTICHUS
TeHOTHIIa 0CO0H

JlemoHcTpanum:

llopmpemuwi: I' Mennenp

Tabauywl u cxemol: «JIurndpumaHOE
cKpelBaHuey, «Llutomoruyeckue
OCHOBBI IUTUOPHUIHOTO CKPEIIIMBAHUS
Obopyoosanue: MOJIETH

anmukanus «JluruopuaHoe
CKPECIIMBAHUE)»

HACJICIOBAHNS IPU3HAKOB
[IprMeHATh MaTEMAaTHYECKUM PACUET C
ITOMOIIBIO METO/1a IEPEMHOKEHUS
BEPOSATHOCTEW M 3aAIIACH C IIOMOILBIO
(EeHOTUITNYECKUX PAJUKAIIOB PACIIETUICHUS
IPU3HAKOB Yy TOTOMKOB 110 (PEHOTHUILY U
TE€HOTHILY

3anuchIBaTh CXEMbI JUTHOPUIHOTO
CKpEILMBaHUs, OOBSCHATH €TO LIUTOJIOTUYECKUE
OCHOBBI U pellIaTh NT€HETUYECKUE 3a1a4M Ha
JUTHOPUIHOE CKpEUIBaHUE

24. cuenieHHOe HA
cJie[IOBaHMe NPU3HA
KOB (1 4)

CuenneHHoe HacIeI0BAHUE
npu3HakoB Pabora T Mopra

Ha IO CUEIJICHHOMY HaCJIE0BaHUIO
reHoB Hapymenue

CIETIJICHUS TEHOB B pe3yJIbTaTe
KPOCCHUHTOBEpa

XpOMOCOMHasI TEOPUS
HACIIEJICTBEHHOCTH | 'eHeThu4ecKue
KapThl

JlemoncTpanum:

Iopmpemuwi: T Mopran

Tabauywvl u cxemor: «Mero3y,
«I"eHeTHUECKHE KapThl PAaCTCHU,
YKUBOTHBIX U YEJIIOBEKAY,
«BzanmMoaelicTBue ajyieIbHBIX T€HOB)
Obopyoosanue: MUKpoOIIpernapar
«JIpozoduna» (Hopma,

MyTaluu GOpMbI KPbLILEB U
OKpacCKH TeJia), MUKPOCKOIT;

PackpsiBaTh cojiep:KaHUE TEPMUHOB U MIOHSATHM:
CLEIUICHHOE HACJIEI0BAHUE IPU3HAKOB,
pEKOMOMHAIMS T€HOB, TEHETUYECKUE KapThl
XpPOMOCOM, MOpPraHHU1a

Ha3zpiBaTh OCHOBHBIE MTOJIOKEHUSI XPOMOCOMHOM
TEOPUH HACIEACTBEHHOCTH T Moprana;
packphIBaTh conepxkanue padotsl T Moprana
T10 CLETUIEHHOMY HACJIEJOBAHUIO T'€HOB U
MIPUYUHBI

HApPYLICHUS CLETUIEHUS MEXy T€HaMHU
3anuchIBaTh CXEMbI CKPEIIMBAHUS IPH CLETIEH
HOM HacJIeJJOBaHUH, OOBSICHITh TPUUUHBI
PEKOMOMHAITUY T€HOB, ONPEACIATH YUCIIO
rpyI

CLETUICHUS I'€HOB; PEIIaTh T€HETUYECKUE
3a7a4uu

Ha CIIEIIJICHHOE HACJIEIOBAHUE




Moaenb-amukanus «Ilepexpéct
XPOMOCOM

Jlabopamopnas paboma Ne 5.
«M3yueHue pe3ynbTaToB
MOHOTUOPHIHOTO U AUTUOPHUIHOTO
CKpEILMBaHUs y Jp030(Uibl HA TOTOBBIX
MUKpOIIpenaparax»

25. I'eHeTHKA 10JI1A.
HacJeJ0BaHUE NMPH
3HAKOB, CHEIJIECHHbIX
¢ mosioM (1 4)

['enernka nosia XpoMoCcoOMHOE
onpeesieHre 1mojga AyToco

MBI ¥ TIOJIOBBIE XPOMOCOMBI
['oMorameTHbI€ U reTepOraMeTHBIE
opranu3mMbl HacnenoBanue nMpu3HaKoB,
CLEIUICHHBIX C MOJIOM
JlemoHcTpanum:

llopmpemuwi: I' Mennens,

T Mopran, H Y BaBunos Tabruywr u
cxemvl: «['enernka nomnay,
«3aKOHOMEPHOCTH

HaCIIEJOBaHUsI, CLIETUIEHHOTO

¢ mosom», «Kapuoturel 4yeno

BEKA U KUBOTHBIX»

PackpsIBaTh coliepkaHue TEPMUHOB U IIOHATHM:
XPOMOCOMHBIN HA0OP, ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN 110171,
reTEPOraMeTHBIN MOJI, CUEINIEHHOE € ITOJIOM
HACJICIOBAaHHE

IIPU3HAKOB

OOBIACHATH HUTOJIOTMYECKUE OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma ONPEIEIICHUS 110JI1a
Y Pa3JIUYHBIX OPTAHU3MOB

CpaBHUBATh 3aKOHOMEPHOCTH HACJIEOBAHUS
IIPU3HAKOB, CLICTUICHHBIX U HE CLICIUIEHHBIX

¢ nosioM. Permars reneTudeckue 3a1ayu Ha
HACJICIOBAaHUE

CLICIJICHHBIX C II0JIOM ITPU3HAKOB

26. U3MEeHYNBOCTD.
Henaciaeancrsennasi
U3MEeHYUBOCTH (1 1)

MN3MeHunBoCTh Bubl H3MEHUMBOCTH:
HEHACJICJICTBEHHAs U HaCJIeICTBCHHAs
Posnb cpenbl B HEHACIEACTBEHHOM
M3MEHUYMBOCTU XapaKTEPUCTUKA
MOU(DUKAITMOHHONW U3MEHUYHUBOCTH
BapuanuvoHHbIi psaa ¥ BapualMOHHAas
kpuBas HopMma peakunu npusHaka
KonuuecTBeHHBIE ¥ KAUECTBEHHbIC
MIPU3HAKU U UX HOPMA pEaKIUU

PackpsIBaTh cosiepkaHuE TEPMUHOB U IIOHATHM:
M3MEHYMBOCTb, HACTIECCTBEHHAS! NU3MEHUYUBOCTb,
HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,

Mo U (UKAIIMOHHAS U3MEHYUBOCTb,
BapUAllMOHHBIN PsJl, BApUAIMOHHAS KpUBasl,
MPU3HAK, HOPMA PEAKIINH, KOJTUYECTBEHHBIE 1
Ka4eCTBEHHbIC MPU3HAKU

KnaccudummpoBats BUIbI N3MEHUYNBOCTH U
BBISIBIIATh X OMOJIOTHYECKHE OCOOEHHOCTH




CpoiicTBa MOIU(UKALTMOHHON
U3MEHYUBOCTU

JlemoHcTpanum:

Tabauyst u cxemwr: «Bus
U3MEHUYHUBOCTIY, «MoauduKamoHHas
U3MEHYUBOCTDH)

Jlabopamopnas paboma Ne 6.
«M3yyenre Mo puKaimoOHHOM
M3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U BapUALIMOHHOU
KPUBOW

[lepeuuncnsaTs cBOMCTBAa MOIUDUKALMOHHON
U3MEHYHUBOCTU U OOBACHSTH €€ 3HAUCHHE TS
OpPTraHU3MOB

Pa3nuyaTe KOJTMYECTBEHHBIE U KAYECTBEHHBIE
IIPU3HAKH; CTPOUTH BapUALMOHHBIN P,
BapUALMOHHYIO KPUBYIO, BBIUUCIIATH CPEIHEE
3HAYCHHUE

IIPU3HAKa

Tembl ypoxkoB
U KOJHMYECTBO YaCOB

OcHoBHOE coaep:xaHue

Ils1anupyemblie BUABI y4eOHOM
AEATEJbHOCTH 00y4aI0IIUXCH

27. HacJieICTBEHHAA
U3MEeHYUBOCTH (1 1)

HacnencrBeHnHasi, Wiy reHOTUIHAYESCKAs,
U3MEHUYMBOCTD

KoMOnnaTtnBHas n3MEeHUMBOCTEL Melio3
1 TI0JIOBOM

MPOIIECC — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTH MyTarmoHHas
U3MEHUYMBOCTD

Knaccuduxanus mytarui:

TE€HHbIE, XPOMOCOMHbBIE, TCHOMHBIE
Yacrora 1 NpU4YUHBI

MyTaiuii MyrareHusie ax

TOPBI 3aKOH TOMOJIOTUYECKUX

PSIOB B HACJIEACTBEHHON U3MEHYMBOCTHU
H U BaBuioBa

BHesnepHast HaCIeICTBEHHOCTh

1 U3MEHYUBOCTh

PackpriBaTh copepikaHue TEPMUHOB U TTOHSATHIA:
HacJIEACTBEHHAsI N3MEHYNBOCTD,
KOMOMHATHBHAS

M3MEHYHUBOCTh, MyTallMOHHAS U3MEHYUBOCTb,
MyTaHT, MyTalluH: TeHHBIC, XPOMOCOMHBIE,
TCHOMHBIC; TTOJTUIUION IS, AaHCYTUIOW NS,
MyTarcHbI

XapaKkTepru30BaTh HACICICTBEHHYIO
W3MEHYHMBOCTH; (POPMYIMPOBATH 3aKOH
TOMOJIOTHYECKUX

PSAZIOB B HACJICICTBEHHOW M3MEHYMBOCTH

H U BaBunoBa 1 00BACHATH €r0 3HAUEHHUE TS
OHMOJIOTUH U CEIEKIIUHN

KnaccudummpoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE — W IPHUBOJIUTH
IIPUMEPHI




JlemoHcTpanum:

lopmpemuwi: I' ne Opu3,

H U Basuios

Tabauywl u cxemol: «MyTauOHHAs
U3MEHUYUBOCTDY

ObopyoosaHue: MUKPOCKOIT;
MuKponpenapar «Jpo3oduna»
(HOpMa, MyTauu HOPMBI

KPBUIbEB M OKpacKa Tesa);
KOMHATHBIE PACTeHUS C NECTPOI
OKPACKOM JINCTHEB. :
Jlabopamopnas paboma Ne 7.
«AHanu3 MyTanuil y 1po30¢uiisl Ha
TOTOBBIX MHUKpOTIpErapaTax»

MyTalnu

OOBSCHATH IPUYMHBI BOSHUKHOBEHHSI MyTaIlUH,
poiib GaKTOPOB-MYTareHOB

CpaBHHMBAThH BUJIBI MyTaIlUi; BBISBISTH
NPUYHHEI

HaCJIe/ICTBEHHON N3MEHUYUBOCTH, UCTOYHHUKH
MYTareHOB B OKpY»KaroIei cpesie (KOCBEHHO)
XapaKkTepu30BaTh BHESACPHYIO
HACJIE/ICTBEHHOCTh

Y I3MEHYMBOCTh

28. I'eneruka
yesaoBeka (1 4)

['enernka uenoseka Kapno

THI YesloBeka OCHOBHBIC METOIbI
TCHETHUKH YCJI0BEKA: TCHEAJIOTHUCCKHM,
OJIM3HEIOBBINA, IIMTOTCHESTUYECKUH,
OMOXUMHYECCKHUI, MOJICKYJIIPHO-
reHeTnueckuii CoBpeMeHHOe
OnpeAeIeHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUITUPOBAHUE, B TOM

yuciie ¢ nomoubio I1[P

aHanuza HacnencTBennble 3a001eBaHus
YyeJIOBEKa: TCHHEIC

00se3HH, 00JIE3HU C HACJICACTBEHHOM
MPEAPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE 0O0JIE3HU
ComaTHyecKue U TeHEepaTUBHbIC

PackpriBaTh conep:kaHue TEPMUHOB U ITOHATHIA:
KapHUOTHUIT YEJIOBEKA, ITATOTCHETUYECKUIM METO/I,
IreHEaJOTHUCCKUI METO, OMOXUMUUCCKUI
METOI,

OJIM3HEIIOBBIM METO/I, HACJIEICTBEHHBIE OOJIE3HU
(MOHOTEHHBIE, C HACIISICTBCHHOM
MIPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE),
MEIMKO-T€HETHYECKOE KOHCYJIbTUPOBAHUE
[TepeuncnsaTh 0COOCHHOCTH N3YUYEHUS TCHETUKH
YeJI0BeKa; MPUBOJAUTH IPUMEPHI
HACJIEJCTBEHHBIX

3a00JIeBaHUH YEJIOBEKA, XapaKTepU30BaTh
METO/IbI UX MPO(UIAKTUKH; 00O0CHOBBIBAThH
3HAUYCHUE MEIHKO-TCHETHYCCKOTO
KOHCYJIbTUPOBAHUS

BrISBISTE M cCpaBHUBATH MEXTY COOOM




myTtanu CTBOJIOBBIE

kietku [IpuHImnel 310poBoro oopasza
YKU3HH, TUATHOCTUKH, MPOPUIAKTUKH U
JICYEHHS TEHETUYECKUX O0JIe3HEH
Menuko-reneTnaeckoe
KOHCYJIbTUPOBAaHUE 3HAUECHUE M€
JTUIIMHCKOW F€HETUKH B IIpe
JOTBPAILICHUU U JICUCHUU T'e
HETHYECKUX 3a00JIeBaHuil ue

JIOBEKA

JlemoHcTpanuu:

Tabauywr u cxemor: «Hacie

JIOBaHUE pe3yc-pakTopar,

«I'eHeTHKa rpymnm KpoBu»
llpakmuueckas paboma Ne 2.
«CocTaBiieHHe U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKa»

JAOMHWHAHTHBIC 1 PCUCCCUBHLIC ITPU3HAKH
YCJIOBCKA

CocTtaBnsaTh n AHAJIM3UPOBATH POJOCIIOBHLIC
YCJIOBCKA

Tema 7. Cenexkuusi opranu3moB. OCHOBBI 0M0TeXHO0J10THH (3 4)

29. Cesiekuus Kak
Hayka u npouecc (1

4)

Cenekius Kak Hayka M IIpoIecc
3apoKAeHUE CEIEKITUU

1 JOMECTUKAILUS Y YeHHe

H U Bagsusnosa o nieHTpax
MIPOUCXOXK]IEHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHUIM

[{leHTpbI TPOUCXOKIEHHUS TOMAIITHUX
*KUBOTHBIX COpT,

1nopojia, ImTaMm

JleMoHCTpaUM:

Ilopmpemuwvi: H 1 BaBunos

PackpsiBaTh coliepkaHuE TEPMUHOB U MIOHATHM:
CEeJIeKLHsI, COPT, MOPOAA, IITAMM,
JIOMECTHUKAIHUS,

WJIU OJIOMAIIIHUBAHUE, LICHTPHl MHOTOO0pa3us U
MIPOMCXOXKICHUS KYJbTYPHBIX PACTCHUN U
KUBOTHBIX, THOPUIU3AIUS, NCKYCCTBEHHbBIN
oTOOp

Ha3piBaTh U cpaBHUBATh OCHOBHBIE 3TAIIbI
Pa3BUTHS CEIICKLIMU

N3narate yuenne H U BaBunosa o uenTpax
MIPOUCXOXKJICHUS KYJbTYPHBIX PACTCHUN;




Tabauywl u cxemvl: KapTa
«enTpsl MHOTOOOpA3US U
MPOUCXOKICHUS KYyJIbTYPHBIX
pacteHui», «Ilopoasl nomamn
HUX JKUBOTHBIX», «CopTa
KYJIBTYPHBIX PACTCHUI»
ObopyoosaHue: MyIsSKA
IJIOJI0B U KOPHETUIOJIOB TUKUX
¢GbopM U KyJIBTYpHBIX COPTOB
pacteHuit; repoapuit
«CenbCKOX035ICTBEHHBIE PACTEHUS»

pasinyath LEHTPHI HA KapTe MUPA, CBA3LIBATH
UX MECTOIIOJIOKEHUE C 0OYaraMu
BO3HUKHOBEHUS IPEBHEUINX UBUIIN3ALIAN
CpaBHUBATh COpTa KYJbTYPHBIX PACTCHHI,
MOPOABI IOMAITHUX KUBOTHBIX U UX JUKHUX
MPEJKOB

OreHnBaTh POJIb CETEKINK B 00ECIICUYCHUN
MIPOIOBOJILCTBEHHON O€30ITaCHOCTH
YyeJIOBEUYECTBA

30. MeTOABI U TOCTH
JKEHMsI CeJIEKIIUU pac
TeHUH U )KNBOTHBIX

(1)

CoBpeMEHHBIE METOBI CEJICKIUN
MaccoBblil 1 HHIUBUIYaIbHBIH OTOOPHI
B CEJICKLIUU

paCTEHUI U )KUBOTHBIX

Ouenka 3kcrepbepa binzko
POACTBEHHOE CKPELIMBAHUE —
uHOpUMHT YncTas TuHUS
CkpenmBaHie YUCThIX TUHUN
['eTeposuc, uinm rudpuHast

cuiia HeposctBeHHOE CKpelMBaHue —
ayTOpuauar OtaanéuHas rTuOpuIu3aus
ueé

ycrexu McKyCcCTBEHHBIN MyTareHes u
MOJIyYEHHE MOJUTLTONAO0B JlocTHKEHUS
CEJICKLIMU PACTEHUH, )KUBOTHBIX U
MHKPOOPTAHU3MOB

JdeMoHCTpanuu:

Ilopmpemuwi: I B MuuypuH,

I' J1 Kapneuenko,M @ MBaHOB

PackpsIBaTh coliepKkaHuE TEPMUHOB U IIOHATHM:
MCKYCCTBEHHBIA OTOOP, MacCOBBIN 0TOOD,
WHIUBUTyaJIbHBIN 0TOOD, SIKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEIIUBAHUE, YUCTAs
JIMHUS, TETEPO3HUC,

HEPOJCTBEHHOE CKPEIIUBAHNE, UCKYCCTBEHHBIN
MYTareHe3, MOJIUILIONIbI

CpaBHuBath (OpPMBI HICKYCCTBEHHOTO OTOOpa
(MaccoBOro ¥ UHAUBUIYATIbHOTO), BUJIbI
rudpuau3anuu (OIM3KOPOJICTBEHHON U
OTHAJIEHHOM ),

CIIOCOOBI MOTYYEHUS TTOJIUTIIIONIOB

[TpuBOIMTE MPUMEPHI JOCTHIKEHUM CEIICKIIUU
pPacTeHUN U JKUBOTHBIX




Tabauywl u cxemol: «OTHaNEHHAS
rudpuanszanusy, «Pa

0oThI akagemuka M @ MBa
HOBay, «llomumnonaus»
Obopyodosanue: MyJSIKA

TIJI0JIOB U KOPHETUIOIOB JTUKHUX
GhopM U KyJIbTYPHBIX COPTOB
pacTeHun

31. BuorexHoJsiorust
KaK oTpacjib Npou3
BojacTBa (1 4)

buoTtexHonorus kak oTpacib
MPOU3BOJICTBA | 'eHHAs! MHXKEHEPUS
DTarnbl co31aHUsI PEKOMOUHAHTHOM
JHK u tpanc

TeHHBIX opraHu3mMoB Kierounas
nHKeHepus Kierounsie

KyJbTypbl MUKpPOKIIOHATIBHOE
Pa3MHOKEHUE PACTEHUN
KiioHnpoBaHKe BBICOKOIIPOTYKTHBHBIX
CEIBCKOXO3SIIICTBEHHBIX OPTaHU3MOB
DKOJIOTUYECKHUE U STUYECKUE TTPOOTIEMBI
['MO — renernuecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI
JlemoHncTpanum:

Tabnuywvl u cxemor: «OOBEKTHI
OnoTexHoJorun», «KierouHsie
KYJBTYPhI U KIOHUPOBAHUEY,
«KoHncTpynpoBanue

Y TIEPEHOC TEHOB, XPOMOCOMY

PackpsIBaTh coliepkaHue TEPMUHOB U IIOHATHM:
OMOTEXHOJIOTHS, KIIETOYHAsI MHKEHEPHUsl, TEHHAs
VH)XEHEPUsl, KIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (reHeTH4ecKu
MOAUGDUITUPOBAHHBIE OPTAHU3MBI)
Xapaktepu3oBaTh OMOTEXHOJIOTHIO KaK OTPACIb
MPOM3BOJCTBA, OCHOBHBIC TOCTUKEHHUS
OMOTEXHOJOTUH B 00JIACTU MPOMBIIIICHHOCTH,
CEIIbCKOTO

XO35IMCTBA U MEAUIIUHBI

ITepeuncnsiTh U XapakTepu30BaTh OCHOBHBIE
METOJIbI ¥ IOCTHXKEHUSI OMOUH)KEHEPUH
OO6CyX1aTh IKOJOTUUECKUE U ATHUSCKHUE
aCIEeKThl HEKOTOPBIX UCCIEAOBaHMI B 00JIaCTH
OoroTexHoJIOTUH (KIIOHUPOBAHHS,
HMCKYCCTBEHHOI'O OIJIOJIOTBOPEHU,
HANpaBJICHHOTO U3MEHEHHUS TEHOMA U CO3aHUS
TPAHCTEHHBIX OPTraHU3MOB)




11 KIIACC 1 4 B Henes1o, Bcero 34 4, u3 HUX 2 4 — pe3epBHOE BpemMsl

Tembl ypoxkoB
U KOJHMYECTBO YacoB

OcHoBHOE coepKaHue

Iliianupyemblie BUAbI y4eOHOM
AEATEJbHOCTH 00y4aI0IIUXCH

Jlara

Tema 1. DBosonnonHasi oumosorrus (9 4)

1. IBosaronns u
METObI e¢é u3yueHus

(1)

[IpennockuIKu BO3SHUKHOBEHUS
ABOJIIOIIMOHHON TEOPUH
DBOJTIOIIMOHHAS TECOPUS U €€

MecTO B Onosoruu BnusHue
ABOJIFOIIMOHHON TEOPUU HA

pa3BuTHE OMOJIOTUU U APYTUX

HayK

CBueTeNHCTBA IBOIIOIUHT
[TaneonTONOTHYECKHUE:
MOCJICIOBATEILHOCTh MOSIBJICHUSA
BUJIOB B MAJICOHTOJIOTHUECKOMN
JICTOTIUCH, TIepEX0IHbIC (Pop

MbI buoreorpaduueckue:

CXOJICTBO | pasznuuue ¢ayH u

(b10p MaTEPUKOB U OCTPOBOB
DMOpHOJIOTUUECKHE: CXOACTBA

U pa3nuus SMOPHOHOB Pa3HbBIX BUJIOB
MTO3BOHOYHBIX
CpaBHUTEIHLHO-aHATOMUYECKHUE: :
TOMOJIOTUYHbBIC, aHAJIOTHYHBIC,
pyAUMEHTapHbIE

OpraHbl, aTaBU3Mbl MOJIEKYJISIPHO-
OMOXHMHYECKHE: CXOJCTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX
METa0OJMYECKUX MYTEeH Y BCEX JKUBBIX

PackpeiBaTh copepKaHle TEPMUHOB U MOHSATHUH:
ABOJIIOLIMSL, IEPEXO/IHBIE (POPMBI,
(uoreHeTHYECKUE PAAJIbl, BUBI-3HAEMUKH,
BUJIbI-PEITUKTHI,

3aKOH 3apOJIbIILIEBOTO CXO/ICTBA,
OMOreHEeTUYECKUI

3aKOH, TOMOJIOTUYHBIC ¥ AHAJIOTUYHBIE OPTaHbl,
pYJIUMEHTapHbIE OpPTaHbl, aTABU3MBI
[lepeuncasiTh OCHOBHBIE ITAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOpUHU

XapakTepru30BaTh CBUCTEIHCTBA IBOJIOINN:
NaJeOHTOJIOTMYECcKue, Onoreorpapuyeckue,
IMOPHUOJIOTUYECKHUE, CPABHUTEILHO-
aHATOMUYECKHUE, MOJIEKYJIIPHO-OMOXUMHUECKHE
[TpuBOIUTH MpUMEPHI NEPEXOTHBIX POPM
OpraHU3MOB, (DUIIOTEHETHUECKUX PSIOB
[TpuBoauTH GOPMYIUPOBKHU 3aKOHOB
OMOTeHETUYECKOTO U 3apO/IBIIIEBOIO CXOCTBA




OpTraHU3MOB
JleMoOHCTpauM:

llopmpemuwi: K Jlunnen, K b Jlamapk, U
Hapsun,B O KoBanesckuit, KM bap, O
['exkenb, ® Mroutep

Tabnuywvl u cxemor: «Pa3BuTne
OpPraHWYECKOro MUpa Ha 3eMJIe»,
penbedHbie TaOIUIBI «3apObIITN
MTO3BOHOYHBIX )KUBOTHBIX),
«APpXEONTEPUKC

Obopyoosanue: duoreorpapuieckas
KapTa MUpPA; KOJuIeKIus «DopMbl
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX U
pacTeHuily; BiIaKHbIC MpenapaThl
«Pa3BUTHE HACEKOMOIO»,

«Pa3BuUTHE JIATYIIKN

2. McTOpHUS pa3sBUTHSA
npeacTaBJaeHui 00
oo (1 49)

OposonmonHas teopus U Jlapsuna
[IpeanochbuIKM BOSHUKHOBEHUS
JTapBUHU3MA J[BIKYIIME CHITBI
HBOJIIOIIUHU BUJIOB TIO
JapBuny(M30BITOYHOE PA3MHOKEHUE
IpU OTPAHUYECHHOCTH PECYPCOB,
HeonpeeaEHHas U3BMEHUYUBOCTh, O0pb0a
3a CyLIECTBOBAHUE, €CTECTBEHHBIN
oTOO0D)

CuHTeTHYEeCKasI TEOPHS DBOJTFOITUN
(CTD) u €€ oCHOBHBIE

TIOJIOKEHUS

JlemoHcTpanum:

PackpsIBaTh coliepkaHue TEPMUHOB U MIOHATHM:
CHUCTEMATHKA, €CTECTBEHHBIM U UCKYCCTBEHHBIN
oToop

XapakTepu30BaTh OCHOBHBIE ABOJIFOLIMOHHBIE
WJIeHU, KOHLIETILIUA U TEOPUU; CPABHUBATH
B3I Ha Bu 1 3Bomonuio K JIunues, JK b
Jlamapxka, Y /lapsuna

OuenuBaTth BKJa] JIMHHES B pa3BUTHE CUCTEMa
TUKHU U OOBSICHATH IPUHIIUIIBI OMHAPHOU
HOMEHKJIaTypbl

XapakTepu30oBaTh COJICPKAHUE U 3HAYCHHUE
sBoronOoHHON KoHnenuuu JK b Jlamapka
OneHnBaTh €CTECTBEHHO-HAYYHBIE U COLIMAIBHO




llopmpemuwi: K Jlunuen,

K b Jlamapk, Y lapsun

Tabauywl u cxemor: «llomynsuumy,
«Kapra-cxema

MapuIpyTa myTeiecTBus

Y Jlapsunay, «@opmbl 60pLOBI 32
CYILIECTBOBAHHEY,

«EctecTBeHHBIN 0TOODY,
«MHorooOpa3ue cCopToB pacTeHUN»,
«MHoroo6pasue nopo/1 )KUBOTHBIX)»

AKOHOMHUYECKHE TIPEAMOCHUTKH BO3SHUKHOBECHHUS
ABOIIOLMOHHON Teopun U JlapBuna
PackppiBaTh cofeprkaHne dBOTFIOITMOHHON
teopun Y /lapBuHa; cpaBHUBaTh
HEONPEAEIIEHHYIO U ONPEACTIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
HMCKYCCTBEHHBINH 0TOODP, (hOpMBI OOPHOBI 32
CYILIECTBOBAHUE

OnuckIBaTh MOJIOKEHUSI CHHTETUYECKON TEOpUU
sBostonuH (CTD) v 00BACHATH €€ 3HAUCHUE IS
OHMOJIOTHH

3. BUA: KPUTEPUH U
CTPYKTYpA.
Honyasuus

KaK 3JIeMeHTapHasi
eIMHNLA BUIA

24)

MukposBoronus

[Tomynsanust Kak eTuHUTIA

BUJIA U SBOJIIOIIUU

JlemoHcTpanum:

Tabauyvt u cxemoi: «llomynsuumny,
«MyTarnmoHHas U3MECHIUBOCTbY
Obopyoosanue: MAKPOCKOTI,
MuUKkpornpemnapar «J[pozoduna» (HopMma,
MyTaluu GOpPMBI KPBIJILEB M OKPACKH
Tela),

Moaenb-anrukanus «[lepexkpécr
XPOMOCOM)

Jlabopamopnas paboma Ne 1.
«CpaBHEHME BUJIOB 110
MOP(OJIOTUIECKOMY KPUTEPHIO)

PackpriBaTh conep:kaHue TEPMUHOB U MTOHATHIM:
MHUKPOIBOJIIOIHUSA, BUI, KPUTEPUU BUJIA, apea,
MOMYJISIUs, TeHODOH, MyTaIlM1, KOMOUHAIINT
TE€HOB

XapaxkTepu3oBaTh BUJI KAK OCHOBHYIO
CHUCTEMATHYECKYIO €IUHUILY U LEIOCTHYIO
OMOJIOTHYECKYIO CHCTEMY.

Boinensats kputepun Buaa (MOpQoIoTUYECKUid,
(bu3noNornYecKuil, OHOXUMHUCCKHUH,
FeHETUYCCKUM, SKOJIOTUYECKHUI,
reorpauyecKuii) u

MPUMEHSITh KPUTEPUH JIJIs1 ONTUCAHUS
KOHKPETHBIX BUOB

XapaxkTepu3oBaTh MOMYJISIUIO KaK
CTPYKTYPHYIO

€JMHUILY BUJIa U SBOJIIOIIUU

OnuchIBaTh MOMYJISIUIO 0 OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa




4. JIBuakyniue CHibl
(371eMeHTapHbIE
(¢akTopsbI) 3BOTIOLUA

(1)

JBrxymiye cuiibl ((hakTophl)
HBOJIIOIIMYU BUJIOB B IPUPOJIE
MyTannoHHBIM IpOLIECC U
KOMOMHATHBHASA N3MEHUYUBOCTD

[TonynsiurOHHBIE BOJHBI U JPEii( TeHOB

N3onsuus u Murpanust
JlemoHcTpanum:

Tabauywl u cxemvl: «JIBUOKyLIUE CUIIBI
HBOJIFOLIUN

PackpriBaTh conep:kaHue TEPMUHOB U ITOHATHIM:
KOMOHMHATHUBHAS U3MEHUYNBOCTH, MyTallUH,
MYTAlFOHHBIN ITPOLECC, TOMYJIALIMOHHBIE
BOJIHBI,

npetid reHOB, N30JISIIHS, MUTPALlUU
XapakTepu30BaTh EMEHTApPHbIE (PAKTOPHI
ABOJIFOLIMU: MYTal[MOHHBIN ITpoLIECC,
KOMOMHATHBHAs N3MEHUUBOCTb,
HOMYJISILIMOHHBIE BOJIHBI, Ipei( reHoB,
W30JIS1 1S, MATPALIHS

VYcraHaBIMBaTh NPUYMHHO-CIIEACTBEHHBIE
CBSI3U MEKJ1y MEXaHU3MOM U PE3YIBTATOM
JEUCTBUS JIBHKYIIMX CUI (3J€MEHTAPHBIX
(hakTOpOB) FBOJIOIUU

5. EcTecTBeHHBIH OT
Oop u ero popmsbl

(14)

EcrectBennsbIit oTO0p —
HaIpaBJIsomui (akTop BOJIOIHUH
@OpMBbI ECTECTBEHHOTO

otOopa

JlemoHncTpanum:

Tabauywvl u cxemol: «kEcTecTBEeHHBIN
otbop», «bopb0a 3a cyiecTBOBaHUE)

PackpeiBaTh conep:kaHue TEPMUHOB U ITOHATHIA:
€CTECTBEHHBII 0TOOp, Ooprbda 3a
CYILIECTBOBAHUE

OnuceiBaTh MEXaHU3M JICHCTBUS €CTECTBEHHOTO
otOopa XapakTepu3oBaTh (OPMbI
€CTECTBEHHOT'O

oTOopa (IBMKYIIUMA, CTAOMITU3UPYIOIINA,
JTU3PYNTUBHBIN) U CPAaBHUBATh UX MEXIY COOOM
XapakTepuszoBaTh 00pb0Y 3a CYIIECTBOBAaHUE U
CpaBHHBATh €€ BUBI (MEKBHIOBAS,
BHYTPHUBHI0Bas, 00pb0a ¢ HeOJaronpusiTHBIMU
dbakTopamu

BHEIIIHEN CpeJibl)

6. PesyabTaTnl
IBOJTIOIHM:

[Tpucnoco6IeHHOCTh OPTaHU3MOB KaK
pe3yabTart 3BoJtonuu [Ipumepsl

PackpsiBaTh cojiepkaHUE TEPMUHOB U MIOHSATHM:
MPUCTIOCOOJICHHOCTh, TOKPOBUTEIIHLCTBEHHAS U




MPHUCIOCO0IEHHOCTD
OPraHu3MoOB M
BH1000pa3oBaHue

(1 1)

MPUCIIOCOOJICHUI Y OPraHU3MOB
Apomoph o3l 1 uaroaganTauu Bus
u BupooOpa3oBanue Kpurepun Buna
OcHOBHBIE POPMBI

BUJI000pa3oBaHusl: reorpaduyeckoe,
HKOJIOTUYECKOE

JdeMoHCcTpanuu:

Tabauywl u cxemor:
«[IpucnocobaeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue»,
«DKOJIOTUYECKOE BUI000PA30BAHUE)
Obopyodosanue: KOJIEKIUS
«IIpuMepsbl 3aUTHBIX TPUCTIOCOOICHUN
y JKHBOTHBIX);

KOJUIEKIIUSA HACEKOMBIX C
pa3-TMYHBIMH TUTIAMHU OKPACKH; Ha0Op
IUTOZIOB U CEMSTH

Jlabopamopnas paboma Ne 2.
«Ornurcanue Nprucrnoco0IeHHOCTH
opraHusMa u €€ OTHOCH

TEJILHOTO XapaKTepa

IpeoCTeperaoias okpacka, MaCKUpOBKa,
BHUJ1000pa30BaHUE

OnuceIBaTh MEXaHU3M BOSHHUKHOBEHUS
MPUCIIOCOOJICHUH Y OpraHu3MOB

BBIABIATH 110 N300paKEHUSIM, HA KUBBIX U
(UKCUPOBAHHBIX MpeTapaTax MPUMEPHI
MIPHUCTIOCOOTICHHOCTH PACTCHHUH U KUBOTHBIX K
YCIIOBUSIM

Cpelibl OOMTaHus, JOKa3bIBaTh OTHOCUTEIBLHYIO
1eJ1ec000pa3HOCTh MPUCTIOCOOIEHUM
XapakTepu3oBaTh CIIOCOObI U MEXaHU3MBbI
BH1I000pa30BaHUs; OMMCHIBATh U CPABHUBATH
OCHOBHBIC (DOPMBI SIKOJIOTHIECKOTO U
reorpau4eckoro

BHUJ1000pa30BaHUSs

7. HaTIpaBJICHUS M Iy
TH MAaKPO3BOJIIOLHMHU
(2 9)

MaxkponsBosronus

dopMbI 3BOJTIOIHH: PUIETHYECKAs,
JIMBEPreHTHAs, KOHBEPTreHTHas,
napasuiesibHas

HeoGpaTtumMocTh 3BOJTIOIIUN
[Tpoucxoxaenue ot
HEeCIEeIMaTu3UPOBAHHBIX MPEIKOB
[Iporpeccupyromas crienuain3anys
AnanTvuBHas paaraius

PackpsIBaTh cojiepkaHuE TEPMUHOB U MIOHATHM:
MaKpOdIBOJIIOIUS, (hUIIOTEeHE3, OMOJIOTHYEeCKUI
nporpecc u perpecc, apoMopdo3s,
UIMoaJanTanus,

oO1as Aerenepanus, aanTUBHAs pagralys
Xapaktepu3oBaTh (POPMbI IBOJIOLIMH
BoisBiiats apomopdo3bl U nAKOATANTAuU Y
PacTeHUN U JKUBOTHBIX

CpaBHuBaTh OMOJIOTHYECKUN TPOTPECC U




JleMoHCTpanum: Ouonoruueckuii perpecc, apoMopdos,

Ilopmpemsi: A H CeBeprio UIM0aJaNTallUI0 U OOIIYIO JIETEHEPALINIO
Tabauywl u cxemovl: «KApoMopdo3bD», BhISIBISITE B3aUMOCBSI3U MEXKAY MYTIMHU U
«Mmnoanantarumny, «O01mas HaIpaBJICHUSMU BOJIIOIIUN Yy PACTCHUHN U
JIeTCHEPAIIHS YKUBOTHBIX

Obopyoosanue: monenb «OCHOBHbBIE
HaIpaBIICHUS dBOJIOLNNY; 00bEMHAS
MOJIeTTh

«CTpoeHue roJIOBHOTO MO3ra
MTO3BOHOYHBIX)

Tema 2. Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 3emuie (9 9)

JloHay4dHbl€ PECTABICHUS O
3apOoXKJACHUM XKU3HU HayuHble
TUIIOTE3bl BO3SHUKHOBECHUS
JKU3HH Ha 3emJie: abMOreHes u
Ma”cnepMuss XumMuyeckas
SBOJIIOINS AOMOTEHHBIM CUHTE3
OpraHUYECKUX BEILIECTB U3

e HEOPTaHUYECKUX DKCIEPUMEHTATBHOE 9
3emJie M1 MeTObI eé . OMOJIOTUYECKON IBOJTIOITUU
MOATBEPKACHUE XUMUYECKOUN SBOJIIOIIUU

usyueHus. I'mnoresnt . N3narath coliepaHue ruroTe3 U Teopui
HauanbHble Tarnbl OM0JIOrM4ecKon
NMPOUCXOKACHUS BO3HUKHOBEHUS KM3HU HA 3eMJIe
sposronnu [ mmoreza PHK
JKM3HM Ha 3emuie (2 1) (kpearmoHn3Ma, CaMOTPOU3BOIBLHOTO
Mupa @opmMupoBaHre MEMOPAHHBIX
3apoXkKaeHUs (CIIOHTAHHOTO),
CTPYKTYp U BO3HUKHOBEHHUE
nancnepmuu, runore3sl PHK-mupa)
npoTokieTku. [lepBbie KIETKHU U UX
OnuceiBaTh 3KkcniepuMenTsl C Muinepa u
sBOTIONMST DOPMUPOBAHUE OCHOBHBIX
I' FOpu 1o mosry4eHUI0 OPraHNYeCKUX BEIIECTB

TPYIIN KUBBIX OPTAaHU3MOB ..

13 HEOPraHUYECKUX MYyTEM aOMOTEHHOTO
JlemoncTpanum:

CUHTE3a

Ilopmpemuwi: ® Penu, JI [lactep,

PackpbIBaTh cofiepkaHne TEPMUHOB U IIOHATHIA:
KpealnoOHU3M, a0MOTE€HE3, BUTAIN3M,
NaHcIepMusi, 00033, KOAalEepBaThI,
POOMOHTHI, CHMOMOTEHE3

XapakTepu3oBaTh METO/IbI H3yUYEHHUS
HCTOPUYECKOIO IIPOILIOTo 3eMIH

8. UcTopus Ku3HM HA ITepeuncnsiTh OCHOBHBIE ATAbl XUMUYECKOU U




C Munnep, A U Onapun, I FOpu

Tabauywl u cxemol: « BO3HHKHOBEHUE

ConHeyHnoM cucteMbl», «Pa3Burue

OpraHU4ecKOro Mupa», «PacturenbHas

KJIeTKa», « KMBOTHas KJIETKa,
«IIpokapuoTnyeckas KJIeTKa»

9. OcHOBHBIE YTAaIlbI
IBOJIIOIHH
OpPraHuYecKoro Mupa
Ha 3eM.Ie,

pa3BHUTHE KU3HH 110
IpaM M nepuoaam

(2 9)

PazButHe xu3HN Ha 3emiie

1o 3pam u nepuojiam Karapxei
ApxelcKasi ¥ IPOTEPO30MCKast 3PbI
[Taneo3orickas

apa U e€ mepuoibl: KEMOPHUICKUHA,
OpPIOBHUKCKHUH, CUITYPUHUCKUU,
JICBOHCKUH, KAMEHHOYTOJIbHBIN,
MIEPMCKUI

Me3so3o1ickas 3pa u €€ nepu

OJ1bl: TPHUACOBBIN, FOPCKUH,
MEJIOBOM

KaliHo3oickas 3pa u €€ nepuosl:
11aJI€OreHOBBINA, HEOTCHOBBIN,
AHTPOITOI€HOBBIN
XapakTepucTrUKa KiuMara u
re€OJIOTHYECKHX MPOLIECCOB
OCHOBHBI€ 3TaIlbl FBOJIIOLNHT
PACTUTEIBHOTO U dKUBOTHOTO
Mupa Apomopdho3bl y pacTeHUIN U
KUBOTHBIX [losiBIEHUE, paclBeT U
BBIMUPAHUE

IPYII KUBBIX OPraHW3MOB
JdeMoHCTpanuu:

Tabauywst u cxemol: «Pa3ButHe

PackpeiBaTh conep:xkaHue TEPMUHOB U
HOHSITUI: 0H, 3pa, Iepuo, apoMopho3bl,
UIM0aJanTaluu

3HaTh MOCIEA0BATEILHOCTD JOHOB: KaTapXew,
apxei, mpoTepo30ii, haHnepo3ou; 3p:
apxernckas, MpoTepO30iCcKas, MajIeo30MCcKas,
M€3030MCKasl, KAMHO30MCKAasl; IEPUOIOB:
KeMOpHUICKUI, OPTOBUKCKHIA, CUITypUNCKUI,
JICBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKHI, MEITOBOW, MaJI€OTE€HOBBIN
Y HEOT€HOBBIM, aHTPOITOI€HOBBIN
XapakTepru30BaTh OCHOBHBIE COOBITHS B
Pa3BUTHUH OPTAHUYECKOTO0 MUPA MO 3paM U
MepruoaaM reoJIOTMYeCKOM NCTOPUU; TaIlbl
Pa3BUTHUS PACTUTEIIBHOTO U )KUBOTHOTO MHpa
Boinensats rmaBHbie apoMop(o3bl y pacTeHu
1 KUBOTHBIX

CpaBHUBaThH MEXKAYy CO00M MpeacTaBuTeNen
CHUCTEMATHUYECKUX TPYIIIT OPTaHU3MOB,
BBISIBJISITH YEPTHI YCIOKHEHUS U
MIPUCIIOCOOJICHHOCTH K

YCJIOBUSIM >KU3HU




OpPraHU4ECKOro MUPA»,
TE€OXPOHOJIOTMYECKas Ta0JINIIA;
KoJutekusl «DopMbl COXpaHHOCTH
MCKOIIA€MBbIX )KUBOTHBIX U PACTCHHIN»
Ipaxmuueckas paboma Ne 1.
«M3yueHune uckomnaeMbIx
OCTaTKOB PACTEHUH U KUBOT

HBIX B KOJIJIEKIIUSAX)

IKcKypcus « IBOIIOLUA Opra
HUYECKOTO MHpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAyUYHbIN WU
KpaeBeIYeCKHl My3eil)

10. coBpeMeHnHas1 cu
cremMa
OPraHN4ecKoro
mupa (1 49)

CucreMa OpraHM4eCcKOro MUpa Kak
OoTpakeHue 3BOMOLMU OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPTraHU3MOB
JlemoHncTpanum:

Tabauywl u cxemol: «CoBpeMeHHas
CUCTEMA OPraHUYECKOT0 MUPay

PackpriBaTh conep:kaHue TEPMUHOB U MTOHATHIM:
CUCTEMAaTHKA, UCKYCCTBEHHAs! U €CTECTBEHHAs
Kjaccuukanus, OMHapHas HOMEHKIATypa,
NPUHIUI UEPAPXUIHOCTH

XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpraHU4eCcKOro Mupa

11. DBoaronus
yeJioBe
Ka (AHTpPOMoOreHe3)

(1 4)

OBoJIIOIMS YeI0BeKa AHTPONOIOTHS
Kak Hayka Pa3Butue npeacraBieHuii o
IIPOMCXOXKICHUH YeI0BeKa MeToibl
M3y4YE€HUs aHTPONOTEHE3A.

CxoJcTBa U pa3Iuyus YETOBEKA U
JKUBOTHBIX CHCTEMaTHYECKOE
MOJIOKEHUE YeJIOBEKA
JdeMoHCTpanuu:

Topmpemuwi: Y [lapBun

Tabauywl u cxemor: «CpaBHEHUE
AHATOMUYECKUX YepT

PackpsIBaTh cojiepkaHuE TEPMUHOB U MIOHATHM:
AHTPOIOJIOTHS], aHTPOIIOTEHE3, YEJIOBEK
pasymusIiii (Homo sapiens), mpssMoxoxIeHue,
BTOpAasi CHTHAJIbHASI CUCTEMA

[lepeuncnsaTh 3a7a4M aHTPOIIOJIOTHH, ITAIIbI
CTaHOBJICHUSI U Pa3BUTHSI ITPEACTABIECHUN O
ITPOUCXOKICHUH YeJloOBeKa. l3maratb OCHOBHbBIE
nojoxxeHust reopuu Y JlapBruHa, KpUTUUECKH
OLICHUBATh HEHAYYHYIO

UH(GOPMALIUIO O POUCXOKICHUH YEJIOBEKA




CTPOCHHMSI YeJIOBEKa U
YEeJI0BEKOOOPa3HbIX 00€3bIH
Obopydosanue: CAETKA WIH
N300paKECHHS] KAMEHHBIX

Opyaui IepBOOBITHOTO YEJI0

BeKa: KaMHH-YOIIEePHI, pyOmiia, ckpedia

3HaTh CHCTEMAaTHUECKOE MOJI0KECHNE BHIA
Homo sapiens, nepeuucisate ero Mop¢oJioro-
aHATOMUYECKHUE MTPU3HAKU PA3HOTO YPOBHS
(Tum, KJacce, OTPSA U JIp )

YcraHaBIMBaThH YEPTHI CXOJCTBA U PA3TUUMI
YyeJIOBEKA U JKUBOTHBIX

OOBSCHSTH U OLICHUBATH 3HAYCHHUE HAYUYHBIX
3HAHUW O IPOUCXOKICHUHN YEIOBEKA NSt
MMOHMMAaHHS MECTa U POJIM YeJIOBEKa B MPUPOJIC

12. [IBmeKyue CuJIbl

(paxTopsI)
aHTponoreHesa (1 4)

JIBrkymne cuiibl ((hakTopsbl)
aHTpororene3a HacnencreenHas
W3MEHYHMBOCTh M €CTECTBEHHBIN OTOOD
OO61ecTBeHHBIN 00pa3 KU3HHU,
U3TOTOBJICHUE OPYIUl Tpya,
MBIIICHUE, PeUb

JlemoncTpanum:

Tabauywl u cxemwl: «CpaBHEHUE
aHATOMHYECKUX YePT CTPOCHUS
YeJIoBEeKa M YeJI0OBEKOOOPa3HbIX
00e3bsIHY,

«OCHOBHBIE M€CTa
MaJICOHTOJIOTHIECKUX HaXOIO0K IMPETKOB
COBPEMECHHOTO YEJIOBEKa»
Obopyodosanue: MyIsiKU
«ITponcxoxaeHue yemoBeka
(maIeoHTOIOTMYECKUE HAXOIKH )»

PackpriBaTh conep:kaHue TEPMUHOB U MTOHATHIA:
(bakTOpBI aHTPOTIOTEHE3a, TPYIIIOBOE
COTPYAHUYECTBO, p€Yb, OPyAUNAHAS
JESITEIbHOCTb, MOJIMMOP(PHU3M
XapakTepu3oBaTh JIBIXKYIIUE CHIIBI ((haKTOPHI)
aHTPONOreHe3a: ONOJIOTHYECKUE U COLTUANIBHBIE,
CpPaBHUBATH UX MEXITY COO0M




13. OcHOBHBIE
CTAauu
IBOJIIOIIMH YeJI0BEeKa

(1)

OCHOBHBIE CTaIUM U BETBU

HBOJIIOLINM YEJIOBEKA: aBCTPAIIONUTEKH,
Yenosek yMenbIi,

YenoBek mpsAMOXOIAIINH,

YenoBek HEaHIEPTAIBCKUN,

UenoBek pa3yMHbIA COBPEMEHHOTO THIIA
Haxoliku uckonmaeMbIX OCTaHKOB, BpeMs
CYILIECTBOBAHMSI, 00JIACTh
pacrmpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KH3HH,

opyaus

JlemoHcTpanum:

Tabauywl u cxemol. «OCHOBHBIC MECTa
MaJCOHTOJIOTHYECKUX HAXOOK MPEIKOB
co

BPEMEHHOTO YEJIOBEKaY,

«JlpeBHeimme moamny,

«/peBHue moan», «Ilepsbie
COBPEMEHHBIE JIIOIN»

Obopyoosanue: MynsiKu
«IIponcxoxaeHue 4enoBeKay

PackpeiBaTh copepkaHle TEPMUHOB U MIOHSATHI:
aBCTPAJIONUTEK, YEITIOBEK YMEIIbIHA, YEITOBEK
MPSAMOXOAIINN, HeaHIepTasiell, KpOMaHbOHETI,
HEOJIUTUYECKAs PEBOJIOIHNSI, IIEPBOOBITHOE
HCKYCCTBO

XapakTepru30BaTh M CPAaBHUBATH MEXTY COOOH
OCHOBHBIC CTaMH 3BOJIIOIMH YEJIOBEKA:
XPOHOJIOTUYECKHN BO3PACT, apea
pacnpocTpaHeHUS,

00BEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU U
opyaust Tpyaa (GI0CThI aBCTPAIONUTEKA,
MUTEKAHTPONa, HEaHIepTalblla, KPOMaHbOHIIA);
CJICTIKU WJIM U300paxKeHUsI KAMEHHBIX

Opyauii IepBOOBITHOTO YEJI0

BeKa: KAMHHU-YOMIEPhI, pyouiia, ckpediia

14. YenoBeueckue
pacbl U NPUPOAHBbIE
AJANTALNH Y€JI0BEKa

(14)

Uenoseveckue pacbl OCHOBHbBIE
OOJBIIIHE pachl: €BPOIICOUTHAS
(eBpaswuiickas), HerpoaBCTpaJIOUHAS
(’KxBaTOpHUAJIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi)

YepThl IPUCIIOCOOICHHOCTH
MPEICTABUTENIEN YEIIOBEUYECKUX

pac K yCIOBUSIM CYIIIECTBOBAHUS
EnnHCTBO yenoBeuecknx

PackpsIBaTh cojiepkaHuE TEPMUHOB U MIOHATHM:
packl, pacoreHes, Couual-1apBUHU3M, PACU3M,
MeTHCalus

XapakTepu3oBaTb U CPABHUBATH
IIPEICTABUTENIEN

YEJI0BEYECKHUX PAC, PACKPHIBATH IPUYHHBI U
MEXaHHU3MBbI PACOTEHE3a, NEPEUUCIIATD U
MPUBOAUTH MPUMEPHI IPUCTIOCOOTEHHOCTH
YEJI0BEKA KYCIOBUAM CpPEJibl, IPUMEPHI




pac Kpurtuka counainbHOro
JapBUHHU3MA U pacu3Ma
JleMOHCTpauM:

Tabauywl u cxemol: «UemoBeueCKHue
pach»

MPUCIIOCOOUTEIBHOTO

3HAYEHUS PACOBBIX MPU3HAKOB

Jloka3biBaTh equHCTBO BUa Homo sapiens,
HAYYHYIO HECOCTOATEIHHOCTh PACOBBIX TEOPHil,
uJei COIMAIbHOTO TapBUHU3MA U pacu3Ma

Tema 3. Opranusmsli
U OKpY:Kaoas
cpena (5 v)

15. OkoJy0rus Kak
Hayka (1 4)

DKonorus Kak Hayka 3a1a4u

Y pa3aeibl 3KOJI0Tuu MeTo bl
DKOJIOTHYECKHUX HCCIICIOBAHUMI
DKOJIOTUYECKOE MUPOBO33PEHHE
COBPEMEHHOI0 YeJIOBEKa
JlemoHcTpanum:

TIopmpemoi: A T'ym60aB1T,

K @ Pynbe, O I'ekkenb
Tabauywl u cxemwl: KapTa
«ITpupoaHbIe 30HBI 3EMIINY

PackpriBaTh cosepkaHiue TEpPMUHOB U MIOHATUH:
DKOJIOTHSL, ITOJIEBBIC HAOJIIOIEHHUS,
AKCIIEPUMEHTBI, MOHUTOPUHT OKPYKAOIIEH
Cpelibl, MOAEINPOBAHNUE, SKOJIOTHYECKOE
MHUPOBO33peHue. [lepeuunciste 3a1auun
3KOJIOTHUH, €€ pa3liesibl U

CBSI3U C APYTMMH HayKaMH

XapakTepu30BaTh METOAbI SKOJTOTHUYECKUX
HACCIeI0BaHUU

16. Cpeabl oOuTaHus
1 JKOJIOTHYECKHue
(paxkropsi (1 1)

Cpenbl oOuTaHMsI OPraHU3MOB: BOJHAS,
Ha3€MHO-BO3/1ylIIHAs, [IOYBEHHAS,
BHYTPHUOPTaHU3MEHHAs
Dkosiornueckue pakTopbl
Kinaccuduxanys 3K0JI0rH4eCKuX
(dhakTOpoB: abMOTUYECKHE, ONOTUIECKUE
Y aHTPOIIOTeHHbIE [lercTBrE
HKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHU3Mbl

JlemoncTpanum:

Tabauywl u cxemol: «Cpenpl 0OOUTAHUS
OpPTaHU3MOBY

PackpsIBaTh cojiepkaHuE TEPMUHOB U MIOHATHM:
cpena oOuTaHusl, SKOJIOTUYECKHUE (PAKTOPHI,
OMOJIOTUYECKHUI ONITUMYM, OIPAHUYHUBAOLTUI
(IumuTHpYIOUIMI) PakTop

XapakTepusoBaTh yCJIOBUS Cpel OOUTAHUS
OpraHU3MOB; KJIaCCU(PUIIUPOBATH U
XapaKTepU30BaTh IKOJIOTHUECKUE (HhaKTOPHI:
aOMOTHYECKHE,

OMOTHYECKHE U aHTPONIOTEHHbIE

OnuceIBaTh AEMCTBHE IKOJIOTHUECKUX (PaKTOPOB
Ha OpraHUu3Mbl

XapakTepu3oBaTb 0COOEHHOCTU CTPOCHHUS U




KU3HEJEATEIbHOCTH PACTCHUHN U )KUBOTHBIX
pa3HBIX Cpejl OOUTAHUS

17. abnoTnueckue
daxkrTopsi (1 1)

AlGuoTtnieckue HaKTOpPhI:

CBET, TEMIIEPATYpPa, BIAXKHOCTh
doTonepuoansm
[Ipucnoco6ieHust OpraHnu3MoB

K JIEHCTBUIO aOMOTUYECKUX
daktopoB buonoruueckue

PUTMBI

JlemoncTpanum:

Tabauywl u cxemol: «DoTonepUOTUIM»
JlabopaTopHble M MpPaKTHYeCKUe
padoThI:

Jlabopamopnas paboma Ne 3.
«Mopdonoruuaeckue 0COOEHHOCTH
pPacTEeHM U3 Pa3HbIX

MeCT OOUTaHUSD)

Jlabopamopnas paboma Ne 4.
«BiusiHME cBETa HA POCT U
pPa3BUTHE YEPEHKOB KOJIeyca

PackpbiBaTh copiep:kaHrue TEPMUHOB U TIOHATHIA:
abuotnyeckue GpaxTopsl, GOTOMEPUOIU3M,
OMOJIOTUYECKHUE PUTMBI

AHaNM3UpOBATH IEUCTBUE CBETA, TEMIIEPATYPHI,
BJIQYKHOCTH Ha OPTaHU3MbI U TIPUBOIUTH
pUMEPBI TPUCIOCOOIIEHHOCTU OPraHU3MOB
[TpoBoaUTH OMONIOTMYECKE HAOIIOECHUS U
oopMIIATE pe3yabTaThl MPOBEAEHHBIX
HaOIIOIEHUI

18. Buornueckue

(pax
TopkI (1 4)

buotnueckue (paxropsl Busl
OMOTHYECKUX B3aUMOIEHCTBHIL:
KOHKYPEHIUS, XUIIIHUYECTBO, CUMOHO3
U €ro

dbopwmsl [1apazutusm, koomnepanus,
MyTYyajau3M, KOMMEHCAIIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO)
AMeHcanu3M, HeUTpanu3M 3HauYCHHE

PackpeiBaTh conep:kaHue TEPMUHOB U TOHATHIA:
onotuyeckue GPaxkTopbl, XUITHUYECTBO,
napa3uTu3M, KOHKYPEHLIUS, MyTyallu3M,
cuMOM03, KOMMEHCAJIM3M, HaXJICOHMYECTBO,
KBapTUPAHCTBO, aMEHCAIN3M, HEUTPaAIU3M
XapaktepusoBaTh OUOTHYECKHE (DAaKTOPHI U
BU/IbI

B3aMMOOTHOUIEHUI MEX/1y OpraHU3MaMH;




OMOTHYCCKUX B3aUMOICHCTBHI
TSl CYIIIECTBOBAHMSI OPTaHU3MOB B
IPUPOIHBIX COOOIIECTBAX
JleMOHCTpaum:

Tabauyer u cxemor: «lluie

BBIC LICTIN

MPUBOJUTH PUMEPHI B3aUMHOMN
MPUCIIOCOOJICHHOCTH

OpraHU3MOB

CpaBHHBaTh MEX1y OO0 BUIBI OMOTHUECKUX
B3aMMO/JICHCTBUI OPTaHU3MOB

19. dkosoruueckme
XapaKTePUCTUKH BHIA
U nonyJasiuuu (1 49)

DKOJIOTUYECKUE XAPAKTEPUCTUKHI
nonyJyiaiuu OCHOBHBIE OKA3aTEIN
NOMYJIALUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTb, IIpU
pocT, murpanus Jlunamuka
YUCJIEHHOCTH TOMYJISIIIUU U

e€ peryJsnus

JleMmoHcTpanuu:

Tabauysr u cxemsr: «llomynsuumny,
«3aKOHOMEPHOCTH

pOCTa YUCIICHHOCTH MOMYJIALUN
UHGY30pUH-TY(DETHKI
Ipaxmuuecxas paboma Ne 2.
«I1oACYET TWIOTHOCTH MOMYJISALUNA
Pa3HBIX BUJIOB PACTCHUIN»

PackpbIBaTh cofiepKaHie TEPMUHOB U IIOHATHIA:
NOMYJISIINS, YACICHHOCTb, IJIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTD, IPUPOCT,
MUTpALMS], TMHAMHUKA YHCIEHHOCTH MOITYJISIIUU
XapakTepru30BaTh OCHOBHBIE MIOKA3aTeNn U
HKOJIOTUYECKYIO CTPYKTYpPY MOMYJIALINH;
OMKCHIBATH MEXAHU3MBI PETYIISLUN
YUCJIEHHOCTHU

NOMYJISALAN

Tema 4. CooOurecTBa M 3K0J10rHYecKre CUCTEeMBbI (9 4)

20. cooduecTBa opra
Hu3MoB (1 4)

Coo011ecTBO OpraHu3MOB —
o6uorieHo3 CTpyKTyphl OMOIIEHO3A:
BUJIOBAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas) Bubi-
noMuHAHTEL. CBsI3H B OMOLIEHO3€E
JdemoHcTpanuu:

Tabnuywl u cxemor: «lluieBsie 1eN,

PackpriBaTh conep:kaHue TEPMUHOB U MTOHATHIA:
OHOIIEHO3, DKOCHCTEMA, OMOreOIIeHO3, BHIbI-
JIOMUHAHTBI, SKOJIOTHYECKasl HUIIA
Xapaktepu3oBaTh OUOIEHO3 (COOOIIECTBO), €T0
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTPYKTYPBHI.

OOBSICHATH POITH KOMITOHEHTOB OHUOIIEHO32 B
HOJIICPKAHUH €T0 CTPYKTYPHI U




«bHOIIEHO3: COCTaB U CTPYKTYpa»
Obopyodosanue: MOJEH

anmurKanys « Tunmuaabie OMOIIEHO3BIY;
repbapuii «PacTutenbHbIe
coo0uiecTBay; KoJeKuus «bruouenos»

CYILIECTBOBAHUS
Ha ONPEACIEHHON TEPPUTOPUH

OOBSICHATH OMOJIOTUYECKHUIN CMBICT SIPYCHOCTH
Y JIUCTOBON MO3auKH

CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPOYHUUECKYIO
CTPYKTYPBI, CBSI3U MEXKY OpraHU3MaMH

21. DKocuCcTEMBI H
3aKOHOMEPHOCTH HUX
CyLIeCTBOBAHUA (2 1)

DKOJIOTUYECKHE CUCTEMBI (KO
cucrembl) [Tonarue 06 sxocucTemMe u
OHOreoIeHose

OYHKITMOHATBHBIC KOMITOHEHTBI
AKOCHUCTEMBI: TIPOYIICHTHI,
KOHCYMEHTBI, PEAYIICHTHI
KpyroBopot BeniecTs 1 moTok
SHEpruu B sKocucteMe Tpoduueckue
(nuIIEeBBIE) YPOBHU

sKocucTeMsbl [IumieBsie menu

u cetd OCHOBHBIE TTOKA3aTEIN
AKOCUCTEMBI: OroMacca, IPOyKITUs
OKOJOTUYECKUE TUPAMUJIBI:
POIYKIINU, YUCIICHHOCTH, OMOMAacChl
CaoiicTBa 3K0

CHUCTEM: YCTOUUYHUBOCTb,
caMOpEeryJIsIus, pa3BUTHE
Cykueccus

JdeMoHcTpanuu:

llopmpemuwr: A JIx Tencin,B H
CykauéB

Tabauywl u cxemwl: «lIpupoansie

PackpsIBaTh coliepKkaHuEe TEPMUHOB U IIOHATHM:
HKOCUCTEMA, OMOTEOIICHO3, TPOTYIICHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, TPOUYECKUE
YPOBHH, MUIIEBAs LIETb U CETh, YKOJIOTUYECKUE
MUpaMUJibl, OomMacca, TpoayKIHs, CYKIIECCHUs
XapaxkTepu3oBaTh CBOMCTBA IKOCUCTEMBI (€€
CIIOCOOHOCTH K JUTUTEILHOMY
CaMOTMOIJIEPKAHUIO, OTHOCUTEIBHO 3aMKHYTHIN
KPYTOBOPOT BEIECTB,

HEO0O0XOJIMMOCTh MOTOKA YHEPTHH )

CpaBHMBaTh NACTOMIIHBIE U IETPUTHBIC
MUIIEBbIC IIETH, TPOPUIECKHE YPOBHU
SKOCUCTEMBI

PaznuyaTte nupaMuibl IPOTYKIIMH, TUPAMUIBI
YUCJICHHOCTH U TTUPAMHUJIBI OOMACChI
CocTaBisTh UENH U CETH MTUTAHUS
IlepeuncnsaTs CBOMCTBA DKOCUCTEM:
YCTOMYHUBOCTb, CAMOPETYJISIIUSI, PA3BUTHE
(cykueccusn)

OnuceIBaTh MEXaHU3M NOAAECPKAHUS
PaBHOBECHS B IKOCHCTEMAX

XapakTepu30BaTh CYKIIECCUH, BBISIBIIATh




coobmiecTBay, «Llenu nmuTaHus,
«IKOJIOTMYECKAs] MTUPAMUIIA

MPUYUHBI U OOIIHE 3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

22. IlpupoaHnbie
3kocucrTemsl (1 4)

[IpuponHbIE SKOCUCTEMBI
DKOCHUCTEMBI PEK U 03EP

DKocucTemMa XBOMHOTO UiIn
HIMPOKOJIMCTBEHHOTO JIeca
JdeMoHCcTpanuu:

Tabauywl u cxemul: «IKOCUCTEMA
LIMPOKOJIMCTBEHHOT'O JIECaY,
«9KOocuCTEMAa XBOMHOIO JIECa»,
«bnonenos3 BogoémMay

Obopyoosanue: repdapun U KOJUICKIIUU
PaCTEHHI U )KUBOTHBIX,
NPUHAIIEKAIINX K Pa3HBIM
HKOJIOTUYECKUM TPyIIaM OJHOrO BHJIA

PackpriBaTh conep:kaHue TEPMUHOB U ITOHATHIM:
BOJHBIE 3KOCHUCTEMBI, OMOT€OLIEHO3HI,
(UTOIMIAHKTOH, 300MJIAHKTOH, OEHTOC, TYMYC
[IpuBOINTH MPpUMEPHI TPUPOIHBIX IKOCUCTEM
CBOEH MECTHOCTH

CpaBHUBATH HA3EMHBIE U BOJHBIE YKOCUCTEMBI;
OpraHu3MBbl, 00pa3yIolIne pa3Hble TPOPUUECKHE
YPOBHU

23. AHTPONIOTEeHHbIE
skocucrTemsl (1 4)

AHTPOIOTE€HHBIE IKOCUCTEMBbI
ATrpodKOCHUCTEMBI. Y POOIKOCUCTEMBI
buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpO3KOCHCTEM U
ypOodKOCHCTEM
buopaznooOpasue kak hakTop
YCTOMYUBOCTH 3KOCUCTEM
CoxpaHeHre OM0JI0TUYECKOTO
pazHooOpasus Ha 3emiie
JdeMoHCcTpanuu:

Tabauywl u cxemvl: KATPOLEHO3»
Obopyoosanue: KOIIEKIUS
«Bpeaurenu BaKHENIINX
CEIIbCKOXO3MCTBEHHBIX KYJIb

TYp»

PackpriBaTh conep:kaHue TEPMUHOB U MTOHATHIA:
aHTPOIOT€HHAS YKOCHCTEMA, arpO3KOCUCTEMA,
ypOoskocucTeMa, 6nopazHoodpaszue
XapakTepu3oBaTh arpo3KOCUCTEMbI U
ypOosKOoCcH

CTEMbI, 0COOCHHOCTH UX CYIIECTBOBAaHUS
[IpuBOANTH MPHUMEPHI AHTPONOTEHHBIX
HKOCUCTEM CBOEH MECTHOCTH, ONTMCHIBAThH UX
BHUJIOBOU COCTaB U CTPYKTYPY

CpaBHHBATh COCTaB U CTPYKTYPY HPHUPOIAHBIX
HKOCUCTEM U arpO3KOCUCTEM, arpO3KOCUCTEM U
ypOO3IKOCUCTEM




24. buocgepa —
rjo0ajabHan
IKOCHCTEMA
3emJuiu (1 4)

VYyenue B U Bepuanckoro o 6uochepe
I'panuiel, cocTaB U CTPYKTypa
o6unocdepsl XKuBoe BEMIECTBO U €T0
¢yskiu OcobeHnocTn ouocdepsl Kak
IJI00aJIbHON SKOCUCTEMBI
JluHamuyeckoe paBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe

JdeMoHcTpanuu:

Ilopmpemuwi: B U1 Bepnaackuu
Tabauywvl u cxemor: «O0ImAs

CTPYKTypa Ouochepsn»,
«PacnpocTpaneHune Knu3HU B
ouochepe», «O30HOBBIN IKpaH
onocdepb»

PackpriBaTh conep:kaHue TEPMUHOB U ITOHATHIM:
ouocdepa, KUBOE BEUIECTBO, JMHAMUYECKOE
paBHOBeCHE

OuenuBars Bkiaa B 1 Bepnaackoro B
co3gaHue yueHus o ouocdepe
XapakTepusoBaTh cocTaB 0nocdepbl, GyHKIIMH
’KUBOT0 BelecTBa Onocdepsl U onpeacssaTh (Ha
KapTe) 00J1aCTH €ro HauOOoJIBbIIIEro
pacnpocTpaHeHUs

[IpuBoAUTH MpUMEPHI IPOSIBIICHUS (DYHKIIHIMA
’KMBOTO BeIlECTBa Onocdepsl,
OMOTreOXMMHUYECKOH IeATETHPHOCTH YeJIOBEeKa
[lepeunciarb 0coOEHHOCTH OHMOC(epbl Kak
rJ1I00JIbHON SKOCUCTEMBI 3eMJITU

25. 3aKOHOMEPHOCTH
CylIeCTBOBAHMS
ouocdepsnt (1 4)

KpyroBopoTs! BemiecTs u
OMOreOXMMHUYECKHE LIUKIIBI AJ1e
MEHTOB (yriepoza, a30Ta)
3oHanpHOCTH OUochepsl OCHOBHbBIE
OMOMBI CyIIN

JemoHcTpanumn:

Tabauyer u cxemot: «KpyroBopot
yriiepoja B buocdepe»,
«KpyroBopoT azora B mpupoie»

PackpriBaTh conep:kaHue TEPMUHOB U MTOHATHIA:
LEJIO0CTHOCTh OMOCc(epbl, KpyrOBOPOT BEIIECTB,
OMOTeOXMMHUYECKHE ITUKITBI AJIEMEHTOB, 30HAIH
HOCTB Ouochepbl, OMOMBI

OnuceiBaTh KPyroBOPOT BEILECTB,
OonoreoxuMuye

CKH€ IUKJIBI 230Ta U yriiepojaa B buocdepe
OOBICHATH TPUUUHY 30HATBHOCTH OMOCheEphI
[lepeuncnsaTs U XapakTepru30BaTh OCHOBHBIE
OMOMBI CyITH 3eMJTU

80 Pabouas mporpamma
Okonuanue

Tembl ypoxkoB
U KOJIMYECTBO YacoB

OcHOBHOe coaepxkanue

Ilnanupyembie BUAbI y4eOHOM
NESITeJIbHOCTH 00y4al0IIUXCH




26. 4yeJ1I0Be4eCTBO B
ouocdepe 3emuu (1 4)

YenosedecTBO B Onochepe

3emiau AHTPOTIOTEHHbIE U3MECHEHUS B
ouochepe ['modaabHbBIE IKOJTOTUUECKUE
poOJIeMbI

JlemoHcTpanuu:

Tabauywl u cxemwr: «llpu

MEpHBIE AaHTPOIOTE€HHBIE BO3

NEUCTBUSA HA IIPUPOLY»,

«BakHeWmue NCTOYHNKHU 3arpsI3HEHUS
BO3/yXa U TPYHTOBBIX BO», «[louBa —
BAYKHEWILIAsE COCTABJISIONIAst OMocdepbl»,
«DaxkTopsl Aerpaganuy oYy,
«ITapauxoBsIit 3hPexT», «PaKkTophl
paguo akKTUBHOTO 3arps3HEHUS
ouocdepo»; Kpacnas kuura PO,
M300pKEHUS OXPAHIEMbBIX

BUJIOB PACTEHHI U )KMBOTHBIX

PackpriBaTh conep:kaHue TEPMUHOB U ITOHATHM:
aHTPOTIOTCHHBIE U3MEHEHUS, SKOJIOTUIECKHI
KpHU3HUC, TTI00aTbHBIC TPOOIEMBI
Xapaktepru3oBaTh ONMOC(hHEpPHYIO pOJIh YeTIOBEKA
[IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
W3MEHEHHH B Onocdepe

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3JIYIIIHOW, BOAHOU Cpebl, U3BMEHEHUS
KJIUMATa,

COKpallleHust OnopazHooOpaszus
®opMyaMpoBaTh COOCTBEHHYIO MO3ULIUIO IO
OTHOIIIEHUIO K TI00ATBFHBIM U PETUOHATBHBIM
HKOJIOTUYECKUM TIpoOIIeMaM, apryMEeHTUPOBATh
CBOIO TOUKY 3pEHUS

Ha3piBaTh MpUYWHBI TOSBIICHUS
PUPOIOOXPAHHOMN ITUKH, PACKPHIBATH
3Ha4YEHHE Mporpecca s MPEOAOTICHHS
HKOJIOTHYECKOTO KPHU3HUCa

27. cocyniecTBOBaHMe
NMPUPOABLI U YeJIoBeYe
crBa (1 4)

CocyuiecTBoBaHUE IPUPOIBI U
yenoBeyecTBa CoxpaHeHUE
O6ropazHo00Opa3us Kak OCHOBA
ycTorunBocTr 6mnochepsl Oc
HOBa PaIMOHAIBHOTO yIIPABICHUS
OPUPOIHBIMH PeCypca MH U UX
ucroJib3oBaHue JlocTHkeHUsT OMOJIOTHH
U oxpa

Ha MPUPOIBI

JdeMoHcTpanuu:

Tabauyvt u cxemwi: «buochep

PackpsiBaTh coliepkaHue TEPMUHOB U MIOHATHM:
paLMOHAIBHOE PUPOIOIIOIB30BaHUE,
YCTOWUYHUBOE PA3BUTHUE, KOIBOJIFOLIHS
XapakTepu30BaTh pallMOHAIBLHOE
HCIIOJIb30BaHUE

MIPUPOIHBIX PECYPCOB; OCHOBHBIE MTOJI0KEHUS
KOHIEMIIMU YCTOMYHUBOTO PA3BUTUS




Y4eOHo-MeToAuYeCKOe ¥ MATEPHAILHO-TEXHHYECKOEe 00ecneueHrne 00pa3oBaTeIbHOM IesITeJIbHOCTH

Tumn 0ObEKTOB U CPEJICTB

HaumeHnoBanne 0OBHEKTOB U CpCACTB

1.KauroneyaTHast IpoayKIIHsl.

JlonoJiHUTeIbHAS JIUTEPATYpPa AJIsl YUUTeJs:
[IpumepHas mporpamma 1o 6uosioruu (6a30BbIN YPOBEHB);
TpeOGoBaHus K OCHaIIEHUIO Y4eOHOTO Ipoliecca Mo OMOJIOTHH;
@denepanbHbIl NIEpeUYeHb YYEOHBIX MMOCOOM, JOMYIIEHHBIX K HMCIOJIb30BAaHUIO B y4eOHOM
nporecce Pabouas mporpamma ®I'OC; BUOJIOT'UA MockBa U3narenbckuii ieHTp BeHTana —
I'pad. 2012
Astopsr: 1.H. [Tonomapéaa, B.C. Kyumenko, O.A. Kopaunosa, A.I'. [Iparomuios, T.C. Cyxosa
buonorus: 5-9 knaccel : nporpamma. — M. :BenTana-I"pa¢,2012. — 304 c.
VYyeobnsle nzganus cepun «Tembl mkonasHOro Kypcay aBT. T.A. Koznosoii, B.1. CuBornasosa,
E.T. bpoBkunoii u ap. M.: [Ipoda;
«OnopHbIe KOHCTIEKTHI 110 Onosiorun». Mockba, « MHOPA-M», 2000
Cyxosa T.C. «buonorus. Tectsl. 6 -11 knaccsi». Mocksa, «/Ipoday», 2000

JlonoTHUTEILHAS JTUTEPATYPA A/l YYAIIUXCH:
AptamonoB B.U. Penkue u ucuesaronue pactenus (Ilo crtpanumam Kpachoit kauru CCCP):
Kn.1. — M.: Arponpomusgat, 1989. 383C.: um.
buonorus u anatomust: Yuusep. Duiuki. [k./ Coct. A.A. BopotHukoB. — MH.: Banes, 1995.
— 528c.: ni.
Bep3unun H.M. Tlo cnegam PoOuH30HA: KHUTa U1l yYalIUXCsl CpeJl U CT. IIK. Bo3pacTa. — M.:
IIpocsemenne, 1994. — 218c.
['y6anoB M. A. Duuuknoneaus npupoasl Poccuu. CrpaBounoe uznanue. M.: 1996. — 556c¢.
Ounukionenus nis aeteit. T 3. ['eorpadus. I'n. pea. M.Jl. Akcenosa. — M.: ApanTa +, 2001.
Ouuuknonenus mis aerer. T. 4. 'eonorus. — I'n. pen. M.JI. Akcenosa. — M.: ABanra +, 2001.
«5 mo3naro mup: Jlerckas sHuukinoneaus» noa penakuei E.M. Banosoii, 2000 rox;
«OHIuKIoneaus s aerel. buonorus» noxa peaakmuei M.J[. AxceroBoit - 2000 roa; — M.:
AsanTta +, 2001.




2.IleyatHpie mocooOus

I[I/II[aKTI/I‘IeCKI/Ie MaTCpHraJIbl: KapTO‘-IKI/I C 3a1aHUAMMU, TCCThI

3. Texuuueckue cpeacTna

PasﬂaTqume: MHUKPOCKOIIBI,
Imocyaa U NMpuHaAJIC)KHOCTH AJIA OIIBITOB.

HarypanbHbie 00bEKTHI:

I'epbapun: OcHoBHBIE TpyIIIIBI pacTeHni; CelbCKOX035HCTBEHHBIC PaCTCHUS
Komnexkmun: CemeHa U IIOIBI

Uyudena n03BOHOYHBIX KUBOTHBIX: COpoOKa

HaGops1 mymsixei: [1n0161, oBOIIHM, TprObI

4.9KpaHHO-3BYKOBBIE
nocoous.

Kommbrotep (HOyTOYK), TPOEKTOP, IKpaH

5.060pynoBaHue Kiiacca

Pa6oune CTOJIBI, CTYJIBA IJIA YU4alllUXCA, YIUTCIIA, TCMATHYCCKUC CTCHBI.




