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IHHOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OMOJOTMH TEOPETUUECKYI0 OCHOBY JJIs
OTIpe/IeNICHHs] TOAXOA0B K (OPMUPOBAHUIO COJEPKAaHUS Y4EOHOro MpeaMera
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COJEp)KaHUs, pPe3yJbTaToB OOy4YeHUs U
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
MPUHIIAINAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHEro
obmrero oopazoBanus B Poccuiickoit @enepannn, a TakyKe MOJI0KEHUS O CieupuKe
Oouosiornu, €€ 3HAYCHUHW B TIO3HAHUM SKUBOM TMPUPOABI M OOECIEeUCHUU
CYIIIECTBOBAHMSI YEJIOBEYECKOTro obOmecTBa. COriacHO Ha3BaHHBIM TOJIOKCHHSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aéT npecTaBieHue o Lemsax, 00 001Iei crpaTeruu
00y4eHUsl, BOCIUTAHUS U Pa3BUTHS 00yJarOLMXCA CPEICTBAMU yUeOHOT0 TpeIMeTa
«buonorus», onpenensier o0s3aTebHOE TPEAMETHOE COIEpKAHUE, €r0 CTPYKTYPY,
pacnpeneneHie Mo pasjeiaam U TeMaM, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3Y4YCHHS yUeOHOTO Marepuaja ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3eM, JIOTMKM 00pa30BaTEIbHOrO IMpOIECca, BO3PACTHBIX OCOOCHHOCTEM
00y4Jaromuxcs.

B nporpamme 1o 610I0THHU TakKe YIUTHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMbBIM
JUYHOCTHBIM, METANpEeJAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHUs B
dbopMupoOBaHUHU OCHOBHBIX BUJIOB y4eOHO-TI03HAaBaTEILHOMN
NeSITeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
MPOCMATPUBAETCSl HAMNPABJICHHOCTh HA pa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpPUEHTALIMI JIMYHOCTH, SKOJIOTUYECKOT0 MBIIUICHUS, IPEICTABICHUI O 3JJ0POBOM
o0Opa3e XKM3HM M OCPEKHBIM OTHOIIICHHUEM K OKpPY)KAIOIICH NPUPOTHOU Cpene.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHUHM KUBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MOBCEAHEBHOM KU3HU JIJISl PEIICHUSI TPUKIIAAHBIX 3a/1a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYIHTUPOBAHUSI, 00OCHOBAHUS YKOJIOTUUECKH 11€TIECO00Pa3HOTO
MOBEJICHUSI B OKPYXKAIOILIECH MPUPOJHON CPEAE, aHAIM3a BIUSAHUSA XO3SMCTBEHHOMN
JEATEIbHOCTU YEJIOBEKA Ha COCTOSTHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
Ycunenne BHHUMaHHUS K TMPUKIATHON HAMPABICHHOCTH YYeOHOrO mpeamera
«buonorusy NpoANKTOBaHO HEOOXOIUMOCThIO 0OECTIEUEHHUST YCIOBUH JIJISl pelISHUSI



OJTHOM M3 aKTyalbHBIX 337a4 HIKOJHHOTO OMOJIOTMYECKOro o0pa3oBaHusl, KOTOpas
npeanonaraeT GopMUpOBaHUE y OOYUYaIOLIUMXCSl CIIOCOOHOCTH aAalTUPOBATHCA K
M3MEHEHUSM TUHAMHYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpeaHero oOuero oO0pa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecneunBaeT (OpMUPOBAHHE y OOYYaAIOIIUXCS TMPEACTABICHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  NJIsi: TIO3HAHWUSA  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHpOBaHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOIO M 0Oe€30macHoro oopasa
KHU3HHU, SKOJIOTUYECKOTO MBINIJICHHS, IIEHHOCTHOT'O OTHOIICHUS K YKHBOW MPUPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMONIOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIMX  3a/Jady  CcpenHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenne 6uonoruu obecreunBaeT yCiIOBUS A (POPMHUPOBAHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
MPECTaBICHUAMH U3 APYTUX YU€OHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpa¢puu. Ha3BaHHBIE TOJOXKEHUS O NpeJHA3HAUEHMM Y4e€OHOro Ipeamera
«buonorus» CcOCTaBUIM OCHOBY JMJIsi OMNpEACNCHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHUs, IMPEJCTaBICHHOIO B MpOrpaMMe II0
Oounosoruu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3MLIMHA KyJIbTypOCOOOPAa3HOrO TIOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OOydYarommecss JODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyJIbTYpbl, OIpPEACISAIONINe aJeKBaTHOE TIOBEACHUE
YeJIOBEKa B OKpYKarouled MpUpOAHON cpene, BOCTpeOOBAaHHbBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT JIEMEHTHI COICP)KAHUS, KOTOPhIE CIIY>KaT OCHOBOMW JJIsi (POPMHUPOBAHUS
NPEJICTaBIICHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
IEHHOCTHBIX  OpPUEHTAMSIX  JHMYHOCTH,  CHOCOOCTBYIOIIMX  T'YMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHUS.

CTpykTypupoBaHHE COACpKaHHMS y4eOHOro Marepuajga B Mporpamme IIo
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIOLIMU. B COOTBETCTBHUHU C 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorus
BBIJICJICHBI CIIEAYIOUINE COoAepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosbl
Hay4YHOTO TO3HaHUsM», «KieTrka kak Owonormueckas cuctema», «OpraHusM Kak
Oounonornueckas cucremay, «CucreMa W MHOrooOpazne OpPraHW4YecKOro MHUpay,
«DBOJIOLUS KUBOU MTPUPOJIBI», «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTI.



Lens usydenusi yuebHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHWE  OOYYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allMyi SKUBBIX CHUCTEM pPAa3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUUA B OTHOIIEHHMH OOBEKTOB
YKUBOU TIPUPOJIBI ¥ PEIICHUS PA3TMYHBIX JKU3HEHHBIX TIPOOJICM.

Joctiwkenue nenu u3ydeHus yueOHoro mpenmera «buosorus» Ha 6a30BOM
ypoBHE 00€CIIeYnBaETCs PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYAIOIMMHUCI CHUCTEMbl 3HAHUU O OHOJIOTHYECKUX TEOPHSIX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBujaX, CIyXKalluX OCHOBOU
U1t OpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTHHE MHUpa, O
METO/IaX HAYYHOTO TMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOECHHOCTSIX KUBBIX
CHUCTEM PA3HOT'0 YPOBHSI OPTaHM3AINH, BBIIAIOIMIUXCS OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS IO3HABATENbHBIX, WHTEIUICKTYyaJbHBIX W
TBOPYECKHUX CIIOCOOHOCTEH B Mpollecce aHallM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IUIANIOB, UACH W TOIXOM0B K M3YyYEHUIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3allNY;

CTAaHOBJICHHE Yy OOydJammmxcs oOmeld KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MUpa KUBOUW MPUPOJIbl HA OCHOBAHWU 3HAHWM U OTIBITA, MOTYYCHHBIX PU U3YUCHUN
Ouojoruu;

dbopMupoBaHue y OOy4alOIUMXCSd YMEHUM WJUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHUUA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI M arpoOOHOTEXHOJIOTHI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUSI YEJIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOJIMMOCTH OEPEKHOI0 OTHOLIEHUS K HEeM, COOTI0IEHUST STUYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIICTOBAHMM;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHWUW [JIs1 TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, AJ11 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOM JKM3HU JIJIS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEILHOCTH MO OTHOIICHHUIO K OKPY>Kalollen cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a0071€BaHUM.

B cucreme cpennero obmero odpazoBanus y4eOHbId npeaMer «buonorusy,
n3y4aeMblii Ha 0a30BOM YPOBHE, SIBJISIETCSI 00s13aT€NIbHBIM YYEOHBIM MPEIMETOM.

st uzydenust Ouonoruu Ha 6a30BOM YpOBHE CpeIHEr0 00111ero oopa3oBaHus
orBonutcs 68 yacos: B 10 knacce — 34 gaca (1 yac B Heaenmo), B 11 kimacce — 34 yaca
(1 wac B HezeIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorun B GopMUpPOBAaHUHM COBPEMEHHOM HaydHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, {x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK MIpeaMeT u3ydeHust ouonoruu. OTimyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
BUJIOBOM, YKOCHCTEMHBIN (OMOreoIeHOTHYECKH ), OMOChEPHBI.

JlemoHcTpanum:

Tabmuipl u cxembl: «OCHOBHbBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aluu
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMu4ecKuii COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKM. XHWMUYECKHE HJIEMEHTBHI: MaKpPO3JIEMEHTHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEPAIbHBIX BelIeCTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmMbie 1 3aMEHUMBbIE aMHUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHI — Ouosiornyeckue karanuszaropsl. CTpoeHne GpepMeHTa: aKTUBHBIMI
HeHTp, cyocrpatHas crneuuduurocts. Kodepmentsl. Butamunbel. OTimuuns
(epMEHTOB OT HEOPraHUYECKUX KaTaJInu3aTOPOB.

YrieBojsl: MOHOCaxapuibl (TJII0K03a, pud03a 1 1e30Kcupr003a), Tucaxapuibl
(caxapo3a, JakTo3a) W ToJMcaxapuabl (KpaxMayi, TJIMKOTeH, 1eJUTI0JI03a).
buonorunueckue GyHKIMHU YTriieBOJIOB.

Jlunuaer:  Tpuriuuepuabl, GocPomunuasl, crepouabl. [ uapoduibHO-
rugapodoOHbie cBoiicTBa. buomorudeckue QyHkuuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykjenHoBbIX KuchoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkmun PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YYCHUS KIIETKHU.

Krnetka kak nenoctHas xuas cucrema. OOIIue Npyu3HaKy KJIETOK: 3aMKHyTast
HapyxHass MmemOpana, moiekynsl JIHK kak renernueckuil ammapar, cucTema
CUHTE3a OeliKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
SYKApPUOTHUYECKOU KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEBHON, >KUBOTHOM H
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MHUTOXOHAPWUM, IUIACTHIBI.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

Snpo — perynsTopHbiil 1IeHTp KieTku. CTpoeHue siapa: sjepHas 00o0JiouKa,
Kapuoriasma, XpOMaTuH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

Hunarpammel: «PacnpeiesiecHue XUMAYE€CKUX 3JIEMEHTOB B HEKUBOU MTPUPOIE,
«PacmpenenieHne XUMHUYECKHUX 3JIEMEHTOB B 5KUBOM TIPUPOJIE.

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnorel. [JHK», «Ctpoenne mMonekyssi



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE I MPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTaaIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPE aMUJIa3bl WM KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrUU B TOHHMMAaHUU
MeTabom3Mma.

Tunsl oOMeHa BeriecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poibs dhepmMeHTOB B
oOMEeHEe BEelIECTB U MPEBPAILICHUHN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. BiausHue ycinoBuit cpeapl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €r0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTaIlbl SJHEPreTHUEeCKOro ooMena. [ mmkomms.
Bpoxenue u ero Buabl. KucinopogHoe oOKuCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPPEeKTUBHOCTD FHEPTETUUECKOTO0 OOMEHA.

Peakimuu wmarpuunoro cuHTte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanust reHeTudeckol MHPoOpManuMu B KIETKE. ['€HETUYECKUM KOJ M €ro
cBoiictBa. Tpanckpunuusa — Marpuunsblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amMuHOKUCIOT. Ponb pubocoMm B
OunocuHTe3e OenKa.

Hexknerounsie Gpopmbl xu3Hu — BUpychl. Uctopus oTkpbsiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyautens CIIM/a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipoCcTpaHeHHs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mmojaensb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. WuTepdaza u MuUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PAa3MHOXKEHUS W WHIMBHIYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOKEHMSA: [JEJIEHUE HaJaBOE, IIOYKOBAHME OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHHUE JUIS CEJICKIINH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cranuun Mmeiio3a. I[Ipouecchl, mpoucxosdmme Ha CTaausx Meiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['amerorene3 — mpouecc 00pa3oBaHUS MOJOBBIX KJETOK Y JKUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Y UBETKOBBIX pAaCTeHUI», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yesnoBekay, «OCHOBHBIE CTaJIUU OHTOI'€HE3a».

ObopynoBanue: MHKPOCKOTI, MHKPOIIpENapaThl «CriepmMaTo30uibl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpeIlIKa JIyKa», MarHuTHas MOJAENb-alIUIMKauus «JlelneHne KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble U IpakTU4ecKne padoThI:

JlaGoparopnast pabora Ne 3. «HaOmromeHwe MuTO3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U DMOpPUOJIOTHMH B CTAHOBJICHUW TEHETHKU. BKIam pPOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
IUTOT€HETUYECKUA, MOJEKYJSIPHO-TeHETUYECKHi1). (OCHOBHBIE T'€HETHYECKUE
NOHATH. ['eHeTuUecKas CHMBOJIMKA, UCIIONIb3yEMas B CXEMaX CKPELIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs NPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3akoH eAuHooOpa3usi THUOPUIOB IEPBOTO
nokosieHus1. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PACIICIUICHHS TPU3HAKOB. [ 'nnoresa
4uCTOTHI raMeT. [loaHoe 1 HenmonHoe TOMUHUPOBAHME.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
npu3HakoB.  lluToreHernyeckre  OCHOBBI ~ JTUTHOPUIIHOTO  CKPEIMBAHUS.
AHanm3upymouiee cKkpemuBanue. Mcnonp30BaHne aHAIM3UPYIOLIETO CKPEIMBAHUS
U1 OTIpEeICTICHUS] TEHOTUIIa OCOOM.

CuerieHHOe HacienoBanue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEOBAaHUIO reHoB. Hapyienue cluemnieHns FeHOB B PE3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKNE KapTBhI.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMoOcOoMBI. ['omMoramernsle M rereporaMeTHnle oOpraHusMmbl. Hacienosanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepucTuka
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapuanimoHHBIN psii 1 BaprallMOHHAs KpUBas.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, wiM TEHOTUIIWYECKAas, HM3MEHYMBOCTHb. KoMmOuHaTHBHas
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSIAOB B HacineACTBeHHOU naMeHunBocty H. . BaBumnosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJIIPHO-TEHETUYECKHUI. CoBpeMeHnHoe OMnpeAeICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, NCHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[1I1P-anamu3a. HacmencTtBenHble 3a00jieBaHMS 4YeElIOBEKAa: TI'EHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne UM reHepatuBHble MyTauuu. CTBOJNOBbIE KIETKH. |IpHHIMITBI
3I0pOBOTr'0 00pasa >KU3HH, TUAarHOCTUKHU, MPOMUIAKTHUKN U JICUEHUS T'€HEeTHUYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
TF€HETUKHU B NMPEAOTBPAICHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHMI YeoBeKa.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Ta6muib! u cxembl: « MOHOrHOPHIHOE CKPEIIMBAHKUE U €70 LIUTOT €HETHYeCKast
OCHOBa», «3aKOH paclIeNJICHUS U €r0 HUTON€HETUYECKasi OCHOBA», «3aKOH YHUCTOTHI
rameTy, «lurubpuaHoe ckpenuBanue», « L{uromoruueckre 0CHOBBI TUTHOPHIHOTO
CKpeluBaHusa», «Melno3», «B3auMoaeincTBie aJuIeNbHBIX TEHOBY, «I eHeTnYeckue
KapThl PaCTCHUH, )KUBOTHBIX M 4YEJIOBEKA», «l'€HeTHKa monay, «3aKOHOMEPHOCTH
HACIEAOBaHUs, CLEIUICHHOTO € moJIoM», «KapuoTumel 4yenoBeka W KUBOTHBIX),
«Buael u3meHuuBoCcTH», «MonudukanroHHas U3MEHUMBOCThHY», «HacnemoBanue
pe3yc-pakropay, «I'eHeTuka rpymni KpoBu», «MyTanmoHHasi ”3MEHUYUBOCTHY.

OobopynoBanue: Mojenu-anuMkanun  «MOHOTHOPUAHOE CKpEIIMBaHHUEY,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKpomnpenapar «/pozoduiia» (Hopma, myrauuu GopMbl
KPBUTLEB U OKPACKH Tema), repOapuit «I opox moceBHOW.



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

JlabopatopHast pa6ora Ne 5. «l3yueHue pe3ysibTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BapUALMOHHOTO PSAJa U BAPUALMOHHON KPUBOM.

Jlabopatopnas pabota Ne 7. «AHanmu3 MyTtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaktuueckas padbora Ne 2. «CocraBjieHHWE UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT MH.

Cenekiusi Kak Hayka W MpoliecC. 3apOoKICHUE CENEKIIMU U JIOMECTUKAI[USI.
VYuenne H. Y. BaBusosa o 1ieHTpax MpoUCX0KIEHUS U MHOr000pa3us KyJIbTypPHBIX
pacteHuid. LIeHTphl MPOMCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHBbIE METO/IbI CeIeKIIMU. MaccoBbIi M UHIUBUIYAIbHBIN OTOODPHI B
CEJIEKIMM pAaCTEHUM U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOPOACTBEHHOE
CKpemuBaHue — WHOpuauHT. Yucrtas nuHus. CKpellMBaHHWE YHCTHIX JIMHUH.
I'erepo3uc, wim rubpunHas cuna. HepolCTBEHHOE CKpenIMBaHUE — ayTOPHIMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MickyccTBeHHBIM MyTareHe3 U NoJdy4eHue
MTOJIMIUIONJIOB. [IOCTHKEHNS CEIEKIMN PACTEHNN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpUs. OTalbl
co3nanust pekomOuHantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepus. KiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KrnonupoBanne BBICOKONPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okojornyeckue M 3Tudeckue  mnpobimembl. MO  —  reHeTuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

IToprpers: H. . Basunos, U. B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHoB.

Tabmuier u cxembl: kKapTa «LleHTpbl TPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «llopoabl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. ®@. liBanoBay,
«llomumnongus», «OOBEKTBI OMOTEXHOJIOTUM», «KIleTOUHBIE KYyJIbTYpbl H
KJIOHUpPOBaHUE», « KOHCTpynpoBaHUE 1 MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJISDKH TUIOI0B U KOPHEIUIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuil «CeabCKOX03SICTBEHHBIC PACTCHUS».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Oxckypceusi «OCHOBHBIE METOAbI M JOCTHXKEHUSA CEJCKIIMU PACTEHHM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,



COpTOHCHBITaTCHBHLIfI Y4aCTOK, B  TCINIMYHOC XOBHﬁCTBO, Ha60paTOpI/II-O
AI'POYHUBCPCUTCTA NJIN HAYUYHOI'O IICHTpa)».

11 KVIACC

Tema 1. DBomronoHHast OMOIOTUsl.

[IpennochblyIku BO3HUKHOBEHUWSI JBOJIOLMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMOJOrMU. BiusiHue 3BOIOLIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOrUU U APYTUX HAYK.

CBuperenscTBa H3BONONMHU. [laneoHTonorndeckue: MOCIeA0BATEIbHOCTD
MOSIBJIGHUSI BUJOB B MAJICOHTOJIOTMYECKOM JIETOMHCH, NEPEeXOaHbIe (DOPMBIL.
buoreorpagpuueckue: cxoncTBo U pazinuuue ¢payH u (aop MaTepuKoB U OCTPOBOB.

OMOpHONOrUYeCKre: CXOJICTBA M PA3NIU4YUsi SMOPHOHOB pPAa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOIMYHbBIEC, AHAJIOIMYHBbIE,
pYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKHX MyTed y Bcex
OpPraHU3MOB.

OpomononHass Tteopusa Y. JlapBuna. Ilpenmoceuiky  BO3HMKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CHJIBI 3BOMIOLMH BHAOB 1O JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE IPU OTPAaHUYEHHOCTH PECYpCOB, HEONPEAENEHHAs N3MEHUYHUBOCTD,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunreruueckas Teopus 3Bosonnu (CTI) u €€ OCHOBHBIE MOJIOXKEHUS.

MukposBosonus. [lomynsauus Kkak efuHKIA BUAA U SBOJIOIUH.

JBrxyiue cuibl ((pakTopbl) SBOMIOLNUU BUJIOB B MpUpoAe. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAasE M3MEHYUBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
re”oB. M3o0isnus 1 Murpanus.

EctrectBennbii 0oT00p — HampaBngomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[TpucrocoOneHHOCTh OpPraHu3MOB Kak pe3yabTar 3BoJiouud. llpumepsr
MIPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOp(O3bl U UANOATANTALIUH.

Bun wu  BugooOpazoBanme. Kputepum Buma.  OcHOBHbIE  (OpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MaxkposBomtonusi. DopMbl  3BOMIONUM:  (UIETUYECKAs, JAWBEPreHTHas,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOIUY.

[IpoucxoxaeHue OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenquanusanus. AJanTUBHAS paguarus.

JlemoHcTpanum:

[Toprpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, . Mromnep, A. H. Cesepiios.



Tabmuiet u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apo/IbIiiu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTtepukcy», «Dopmbl  OOprOBI 32
CylIecTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOroodpasue COpTOB pacTEHHUII»,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «llomymsamuu»,  «MyrannoHnHas
U3MEHUMBOCTB», «ApoMopdo3bl», «Hanoanantauum», «OOmas aereHepanus»,
«/IBmxymue cunel 3Bomonun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «lIpucnocobieHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000pa30BaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKPAaCKH,
HAOOp MJIOOB M CeMsH, Koyekuus «lIpumepsl 3alIMTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MoJelb «OCHOBHbIE HANpPaBIICHUS 3BOJIONUN», 00BEMHAS MOJIEIb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekiusi «DopMbl COXpaHHOCTU
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmoxenb ammmkanus «llepekpéct
XpOMOCOMY», BIaXKHbIE Npenaparsl «Pa3BuTre HACEKOMOroy», «Pa3BUTHE JATYILIKNY,
Mukpomnpenapat «Jlpo3odunay (Hopma, myTarmu GOpMbI KPbUTHEB U OKPACKH TEIA).

JlabopaTopHble U MPaAKTH4YECKUE PA0OTHI:

JlaboparopHast pabora Ne 1. «CpaBHeHuE BUJOB IO MOP(OIOTHYECKOMY
KPUTEPUIO».

Jlabopatopnas padota Ne 2. «Onucanue Mpucnoco0JIeHHOCTH OpraHru3Ma u e
OTHOCHUTEJIBHOT'O XaPAKTEPay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE KU3HM HA 3eMuie.

JlonayuHble TpencTaBiICHUS O 3apOKACHHUM >KU3HU. HayuyHble ruUmoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 W naHcnepMmus. XUMUYecKas
HBOJIOLMSA. AOHMOT€HHBI CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BoMoIMU. HavanbHbie 3Tansl
ouonornueckoil s3pomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLMS.
POopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam U nepuopam. Karapxei. Apxelickas u
nporepo3oiickass 3pbl. llameo3olickas 3pa u €€ mNepuoabl: KEeMOPHUUCKUH,
OPJIOBUKCKHM, CUITYPUNCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa U €€ epUOAbl: TPUACOBBIN, FOPCKHM, METOBOM.

KaitHo3oiickass 92pa ®u €€ Tepuoibl: TaJICOr€HOBBIA, HEOTE€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCcTUKa KIMMaTa M IeoJIOTMYECKHUX IpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEILHOTO M >KMBOTHOrO MHpa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBIIEHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



Cucrema OpraHMYecKOro Mupa Kak oOTpaxkeHue -HBoJIoUuU. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBoIOLMA YeIoBeKa. AHTPONOJIOTUs Kak HayKa. Pa3BuTue npeacTaBieHuil o
IMPOUCXOKIACHUN YeloBeKa. Meroabsl u3ydeHUsi aHTpororeHe3a. (CXonacTtsa u
pa3iauyMs 4eIoBeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YEIIOBEKA.

JBrkyiue cuibl (hakTopsl) anTporniorenes3a. HaciencrsenHas n3MEHYUBOCTh
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HH, M3TOTOBJICHHE OPYIU
Tpy/a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMU U BETBU HBOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeIoBeK
ymenbi, Yenosek npaAmoxomdmui, YenoBek HeaHAepTanbCKui, Yenosek
pa3yMHbIil. Haxogku ucCKOmaembIX OCTAaTKOB, BpPEMs CYILECTBOBAHHs, OOJACTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYIHSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpasuiickasi),  HeErpo-aBCTpajoujHasi  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3maTcko-amepukaHckasi).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEYECKUX pPAC K YCJIOBHSAM CYHIECTBOBaHUA. EJMHCTBO 4YeIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmipl U cxeMmbl: «BosnukHoBenne COJIHEUHON cucTeEMBI», «Pa3BuThe
opraHuueckoro Mwupa», «PactutenbHas kietka», <OKUBOTHas  KJETKay,
«IIpokaprornueckas kieTrka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA U UEIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHeumue moam», «peBHue moam», «llepsbie
COBpPEMEHHBIE JTIOJIN», «HeT0BeUeCKHe pach».

O6opynoBanue:  mympku — «lIpoucxoxnenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTablla, KPOMaHbOHIIA), CICHKU WIH
M300paKEHUS KaMEHHBIX OpPYAHWH TEPBOOBITHOTO 4YelIOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOmna), TeoxXpoHoJoruueckas Ttabnuna, kouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne MCKOMAaEMbIX OCTaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKIIUSIX.

DKcKypeust «IBOJIOIHUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeTUECKU My3el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.



DKoJorus Kak Hayka. 3ajaudl U pasfieibl 3KOJOTUU. MeTOoIbl AKOJIOTHYECKUX
UCCJIEOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOMTaHUST OpPraHMW3MOB: BOJIHAs, HA3€MHO-BO3IYILHAs, IMOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Kriaccupukanus 3SKOJOTHYECKUX (PaKTOPOB:
abuoTHyeckue, OUOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DoTonepuoausm.
[IpucnocoOnenust  OpraHM3MOB K  JICUCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonorunueckre puTmsl.

buotndeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHITNS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmbl. llapazutusm, koomepanusi, MyTyaausM,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHEe OMOTUYECKMX B3aMMOJCHCTBUN MJIsl CYIIECTBOBAaHUS OPraHU3MOB B
PUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomyasinquu. OCHOBHBIE MOKa3aTeld
MOMYJSIUMU: YHUCIEHHOCTb, IUJIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTH, IPUPOCT,
Murpanus. JJnHaMuka YuCcICHHOCTH MONMYJIALUY U €€ PETryIIsIus.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuubl U cxembl: kapta «IIpupoanbie 30HbI 3emin», «Cpeabl oOUTaHUs
opranu3MoBy», «@Poronepuoausm», «llomymsamuny, «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTHU NOMYJISUUU HHPY30puu-Tyhenbkny», «[lumessie nenm».

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckine 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlaGopartopHas pabora Ne 4. «BausiHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padora Ne 2. «[loacuér mioTHOCTH MOMYJSIIIUN pa3HbIX BUJIOB
pacTeHUN».

Tema 4. Coo01ecTBa H YKOJI0rH4eCKHe CHCTEMBI.

CooOuiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBasi). Buabl-momuHantel. CBsI3U B
OuoLEeHo3e.

DKoyloruyeckue cucteMbl (dkocucTembl). Ilonsitue 00 »dKocucremMe U
ouoreorneHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (muuieBbie) ypoBHU 3KOcUCTEMBI. [TunieBbie nenu u ceti. OCHOBHBIE
MOKa3aTesid 3KOCHUCTEMbI: Ouomacca, MPOAYKLHUSA. DKOJIOTMYECKHUE NHUPaMUIbL:



OPOAYKIMU, YMCIEHHOCTH, Oumomacchl. (CBOMCTBA 3KOCHUCTEM: YCTOMYHMBOCTB,
camoperyJsinus, pazsurue. CyKueccus.

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCUCTEMA XBOMHOIO
WIH [IAPOKOJUCTBEHHOTO JIECa.

AHTpOIIOr€HHbIE ~ KOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUYCHHUE arpOIKOCHUCTEM M YPOOIKOCHUCTEM.

buopa3nooOpasue kak ¢(aktop ycToWuyuBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3eMIie.

Yuenue B. . Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemectBo u ero (ynkiuu. OcoOeHHOCTH OMocdepbl Kak
rno0anbHOM SKOCUCTeMBbl. J[MHamMuueckoe paBHOBecue M oOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTs! BeliecTB U OMOre0OXMMHUYECKUE LUKIIbI AJIEMEHTOB (yriepoja,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMiu. AHTpONIOreHHbIe U3MEHEHHs B Orocdepe.
['moGanbHbIE YKOTOTHYECKHE TPOOITIEMBI.

CocyiecTBoBaHue NpUpoAbl U yenoedecTBa. CoxpaHeHre OnopazHooOpasus
KaKk OCHOBa YCTOWYMBOCTH Ouoceprl. OcCHOBa palMOHAIBLHOIO YIIPaBICHUS
MPUPOJAHBIMH PECYpPCAMU U MX UCIOJIb30BaHUE. J{OCTH>KeHHsT OMOJIOrMU U OXpaHa
IPUPOJIBIL.

JlemoHcTpanum:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsbl: «llumessle nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKojJorMyecKas MNUPAMUIAY,
«buocdepa u gyenosek», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA
XBOMHOro Jjeca», «buoueHo3 Boaoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOr€HHBIE BO3JECHUCTBUS HA IPUPONY», « BaKHEUIIME NCTOYHNUKY 3arPsI3HEHUS
BO3/yXa U TPYHTOBBIX BOA», «[louBa — BakHelIIas cocTaBisiomias Ouocgeps»,
«®DakTopel  gerpaganuu  nouB»,  «llapHukoBblit  addexT»,  «DakTOphI
palMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenune xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopor azora B IpUpoIe».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepoapuit
«PacturenbHble coob1IecTBa», Koekuun «bruonenos», «Bpenurenn BaxxHeUIIux
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYp», TepOapUH U KOJUIEKI[UU PACTEHUIN U KUBOTHBIX,
IpUHAJIEKAIINE K Pa3HBIM 3KOJIOTHYECKUM I'PyIIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit  ®@enepauun, H300paKEHHUS] OXPaHSIEMBbIX BHJIOB pACTEHUH U
KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOIPAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUs Npeamera «buomorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKICHHM JUYHOCTM HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPUCYLIIUMH CUCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpeaMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEJIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUJIaAMH M HOPMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3MIMU JIMYHOCTH, MaTPUOTU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHHS yuyeOHoro mpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHIICKOrO OOIIECTBA, pacIIMpPEeHUE >KU3HEHHOI'O
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YYaOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 0053aHHOCTEN, YBAKEHHE 3aKOHA
Y TIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3IaHUU YUEOHBIX
IPOEKTOB, PpEUIEHWW Yy4eOHBIX U TIO3HABATENbHBIX 3aJlad, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUSA JIIOJIEH C Pa3HBIMH YOCKICHUSIMH, KyJbTYPHBIMU IIEHHOCTSIMH U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TyMaHUTAPHON U BOJIOHTEPCKON I€STEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb POCCUICKON IPaXKIaHCKON UIAEHTUYHOCTH, TAaTPUOTHU3MA,
YBaXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepenl PoauHol, ropgoctu
3a CBOM KpaM, CBOWO PoauHy, CBOWM f3BIK M KyJNbTYpy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

ujeiiHas yoeXI€HHOCTb, TOTOBHOCTh K CIYK€HHUIO W 3ammte (OrTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHNS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOT0 HApOa;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JJUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS LEHHOCTEN CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MHpY, BKJIIOYash ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;



MOHUMAaHUE YMOIIMOHATLHOTO BO3CUCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
IMOIMOHATBHOI0 0J1ar ONMmoJIyYus:

MMOHUMAaHUE U PeasTi3alus 3/J0pOBOr0 U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
MUTaHuE, COOJI0/IEHNE TUTUEHUYECKUX MPaBUII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM
3aHATHI W OT/AbIXa, peryisipHas (Qusuyeckas aKTUBHOCTB), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YTPOKAIOIINX 30D OBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/lY, OCO3HAHUE LICHHOCTU MacTEPCTBA, TPY0I00HUE;

FOTOBHOCTh K AKTUBHOW JAESATEIBHOCTH TEXHOJOTMYECKOM M COIUAIIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIIEHUE K TPUPO/I€ KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIeCTBOBaHUS,

MOBBIIIIEHNE YPOBHS OKOJOTHYECKON KyJNbTYPhI: MPUOOPETEHUE OIbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKM HX BO3MOXHBIX IOCIEIACTBUNA  JUIs
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTB UCIOJIH30BATh IPUOOPETAEMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
U yMEHHS TpU  pelIeHHH 1polJieM, CBA3AHHBIX C  PalMOHAJIbHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTHBHOE HENPUATHE JEHCTBUM, IPUHOCAIINX BPEJ OKPYKAIOIIEH IPUPOIHOM
cpene, YMEHHE IMPOrHO3MPOBATh HEOJArONpPUSTHBIE SKOJOIMUECKHE MOCIEACTBUS
MPEATPUHUMAEMBIX JEUCTBUM U NTPEAOTBPAILATD HX;

HaJIM4ue Pa3sBUTOIO HKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTMYECKOU KYJIbTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JEATEIBLHOCTHU DKOJIOTHYECKON
HaITPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIbTYpPHl KaK CpEICTBA
B3aMMOJCUCTBUS MEXY JIFOIbMU U ITIO3HAHUS MUPA;

NOHMMaHHUE creuu(UK OHOJIOrMM Kak HayKd, OCO3HAaHHUA €€ poyd B
(OpMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JIaHUU IEJIOCTHOTO
MpPEICTaBIeHUd 00 OKpYXKaroUIeM MHUpPE KaK O €IUHCTBE MPUPOAIbI, YEJIOBEKa U
obmiecTBa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM MU pelIeHUU MpolseM
COXPaHEHHMS IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU ISl COBPEMEHHOM LMBUIIM3ALUU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MNpoOJeMbl  pa3BUTHSA
YeJI0BeUEeCTBa, MOMCKA MyTeH BbIXO/A U3 IJI00ATBHBIX IKOJIOTHYECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAMOHAILHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IMOJIYyYEHUU OHOJIIOTMYECKUX 3HAaHUM B LEJAX
MOBBIIIEHUST OOIIEeH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKIMOHAJIbHOM IPpaMOTHOCTU oOydaroumxcs, (GopMupyemMon
MpU U3Y4ECHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJOB ITIO3HAHHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS MJIs aHaiu3a u
OOBSICHEHHUS SBIIEHUW OKPYXKAIOIIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS
pelieHus Tpo0JieM B peabHbIX )KU3HEHHBIX CUTYAIIUsX;

OCO3HAaHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBISATh
IIPOEKTHYIO U UCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBUYAIbHO U B IPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K AaKTHUBHOMY IIOJYYCHHIO HOBBIX 3HaHUKW 1O OWOJIOTHH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSI yueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAUYWMbIe i1  (OPMUPOBAHMS MHPOBO33PEHUS] OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAyUYHbIE TIOHSITHUS, OTPAKAIOITUE
I[EJIOCTHOCTh HAy4yHOW KapTWHBI MHUpa W CHEUU(PUKY METOIOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, YHEPrUsl, SBJICHUE, MPOIIECC,
CUCTEMA, Hay4yHbIM (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHS,
HccieioBanne, HaOoIeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHEIC
yueOHble JeMCcTBUA (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISATUBHEIC),
oOecrnieunBaromye GopmMupoBanre GyHKIMOHAIHLHON IPaMOTHOCTH U COLIUATBLHOM
KOMIIETCHIIMK ~ O0YYaromMXcsi, CHOCOOHOCTh OOY4YaloIMXCS  HCIOJNb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIE JEUCTBUS B MO3HABATEILHONW U COLIMAJIbHON MPAKTHKE.

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbLHBIMU yueOHbIMU MO3HABATEIbLHBIMU
AeCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CPaBHEHUS, KIacCu(pUKAIK, 0000IIEHNs), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C JPYTUMHU MOHSITUSIMH);

ONpENEATh eI JeITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3yJbTaThl IEATEILHOCTH C MOCTABICHHBIMHU LIEIISIMHU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS 111 OOBSICHEHUS! (PAKTOB U SBJICHHI
YKUBOM TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHHU), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITH CXEMHO-MOJIETbHBIE CPEICTBA JJIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€M W OTHOIIEHWH B M3y4yaeMbIX OHOJIOTHUYECKHX OOBEKTaX, a TakKKe
MPOTUBOPEUUMA PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IUIaH pEIICHUs NPOOJEMBbI C Y4ETOM aHaU3a UMEIOIIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH padOTY B YCIOBHUSX PEATBHOI0, BUPTYAJILHOT'O
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHIE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpoOJieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepPIpeTalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YUCIIE IPU CO3JaHUM YUE€OHBIX U COLIMAJIbHBIX TPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIAITh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3MpOBATh 3ajaady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHA 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISTh IEJICHANIPABICHHBIM TOUCK TEpeHoca CPEelCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBbHYI0 U IPAKTHUUYECKYIO 00JacTu
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMaIK (TeKcTe yueOHOro
nocoOus, HAy4YHO-TIONYJSAPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBapsX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHBIX BUAOB U (OPM IPEJCTABICHUS, KPUTHUECKH OIIEHUBAThH
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PATUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ounonoruyeckoit uHpopmManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAy4YHBIA s3BIK B KadyecTBe CpeAcTBa mpu paboTte ¢
Oouonornueckol uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (usnueckue Hu
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJAJI€Th ~ HABBIKAMU  PACIIO3HABAHWSA U 3allUThl  HWHPOpPMALMH,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JAUCKYCCUU IO CYIIECTBY 00CyXkaaeMoil TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJja4uM, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYalluH,
YMETb CMAr4aTh KOH(QIMKTBI U BECTH NIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOIIECHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (popMe (GOopMYyJIMpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUN OUOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUS TPYIIOBBHIX (OPM B3aUMOACHUCTBUS MPH PEIICHUH YUeOHOW 3a1a4H;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OPUHUMATh IETH  COBMECTHOM  JESITENbHOCTH, OpraHW30BbIBAaTh U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJISATh IUIAH JICMCTBUU,



pacnpenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KAUECTBO CBOET0 BKJIAJ1a M KAKI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITH MHULIMATHBHBIM.

OgyaieHre YHUBEPCAIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOrMUECKUE 3HAHHS i1 BBIABICHHUS MpoOIeM H UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX W MOCTYIKax IO OTHOLIEHUIO K JKUBOW MHPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABIISITH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEKOLTUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JieJIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMIIMH B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B AESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMU  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCIOIBL30BaTh NMPUEMBI pedIieKCUU N7l OLEHKU CUTYyallud, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJU3€ pPe3YJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl M APYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M apryMEHTBl JAPYTMX M[PH AHAIM3E PE3YJIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI AEHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEILHOCTU MO IMOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CHUTYyalUAX, & TAKXKE B pealbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoinorweil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO F0JaM 00y4YEeHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMU B CHCTEME HAYYHOTO
3HAaHUS €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPA U HAYYHOI'O MHUPOBO33PEHUSA, O BKIIAJIE POCCHUCKHX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOM
IPAMOTHOCTH Y€JIOBEKA I PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILICHUE YHEPTUH),
roMeoctas (caMOperyJysiiusi), ypOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACAEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHAs J0TMa MOJIEKYJsIpHOM Owuonoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o 1eHTpax MHOrooOpasus u
MPOUCXOXKIEHUSI KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
NPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHWUW, OPraHU3alMsl U IPOBEICHHE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3YJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IMOHSATHM, TEOPUM U 3aKOHOB, YMEHUE JIE€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJTYYEHHBIX PE3YJIHTATOB;



YMEHHME BBLACIATH CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IIPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M NPEBPAIICHUS SHEPIUM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTUYEecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, Pa3MHOKEHUS, WHIWBUIYAIbHOIO pa3BUTUS  OpraHusma
(oHTOTEHE3);

YMEHUE MPUMEHSITh NOJyYEHHbIC 3HAHUS AJI1 OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C 1Lenblo obOecriedeHus Oe30MacHOCTH CBOEro 370POBbS U 3J0POBbSA
OKpYKaroUIUX JII0AeH, COOMI0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHUE pelmaTh 3JIEMEHTApHbIE TE€HETHYECKHE 3aJadyd Ha MOHO- U
IUTUOPUIIHOE CKPELMBAaHUE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIIATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M MpaKTHYECKHE pabdoThl, COOIIOAATH
npaBuiia pu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 00OPYOBAHUEM;

YMEHHUE KPUTUYECKH OLEHUBaThb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBA MAacCOBOM MH(pOpPMAIMK, HAYYHO-TIONYJIIPHbIE
MaTepuanbl), ATUUYECKHE aCHEeKThl COBPEMEHHBIX HCCJEIOBaHUN B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOJIOTMYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOYHHUKOB, I'PAMOTHO
WCITIOJIb30BaTh OHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOeHHs ydueOHoro mpeamera «buonorus» 6 11
Kacce TOIDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUUCKUX M
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCcKpbIBATh COICpKaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHITHI: BU/,
MOMYJISIUsS, TEHO(POH, DBOJIONHUS, ABUXKYIIUE CHIbI ((aKTOpbl) SBOJIOINUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MNUTaHUS,
AKOJIOTHYECKasl mupamMua, OuoreoreHos, ornochepa;



YMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuu (PBOJIIOLIMOHHAs Teopust Y.
JlapBrHa, CHUHTETHMYECKass TEOpUs OHBOJIIOLMU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAaNpaBJICHUW U
nyreit sBomonru A. H. CeseprioBa, yuenus o 6mocdhepe B. M. Bepuanckoro),
OTIpeNeISITh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
OINKCAaHUE JKMBBIX CUCTEM, MPOLECCOB M SIBICHUH, OpraHu3alus U IMPOBEJICHUE
OMOIOrMYECKOr0 IKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BEISIBICHUE 3aBUCUMOCTH
MEXJy HCCIECIYeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJNYYEHHBIX pE3YJIbTaTOB,
UCTIOJIh30BAaHHBIX HAYYHBIX TOHATHNA, TEOPUA W 3aKOHOB, YMEHHE JENIaTh BBIBOIBI
HA OCHOBAHMH TOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, MONYJSALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLIEHTOB,
OMOreoIeHO30B ¥  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHMs, MPUCIIOCOOIECHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA JHEPrUU B OKOCHUCTEMAaX, AHTPOMOTCHHBIX H3MEHEHUU B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BEILIECTB M OMOr€OXHMHYECKUX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHATh NOJyYEHHbIC 3HaHUS AJI OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, ISl NPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C LeNblo obOecriedeHus Oe30MacHOCTH CBOETO 3JI0pPOBbS U 3/10pOBbS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIIen
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MPUPOIONOIb30BAHUS;

YMEHHE pellaTh 3JIEMEHTApHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepEeHOCca BEIECTB U IHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE pPaldoThI, COOIIOAATH
npaBuja npu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBATh M HHTEPHPETUPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3NIUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOPMAIINH, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011as Onosiornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

ChopMHpPOBaHHOCTh 3HAHHWI O MECTE M POJU OMOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B  (OPMHUPOBAHUH
COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHBI MHUpPAa M HAy4HOI'O
MHUpPOBO33PEHHsI; O BKJIAJE POCCHICKMX M 3apyOeXKHBIX YYEHBIX-
OMoNIOroB B pa3BUTHE OMOJIOTUM; (YHKIMOHAIBHON IPaMOTHOCTH

YCJIOBCKA MJId pCIICHUA )KU3HCHHBIX 3aaa4

YMeHue packpelBaTh COAEpKAaHUE OMOJOIMUECKUX TEPMHUHOB U
MOHATHI: )KU3Hb, KJIETKA, OPraHu3M; MeTabom3M (0OOMEH BEIIeCTB U
MIPEBpAIlCHUE SHEPruu), TOMEOCTa3 (CamMoperyJisiius), ypOBHEBas
OpraHu3alus )KUBBIX CUCTEM, CAMOBOCIIPOHU3BEACHHE (PEIPOAYKIINSA),

HaACJICACTBCHHOCTb, UBMCHYUBOCTb, POCT K Pa3BUTUC

YMmeHue — uznaraTb  Ouoyiorndyeckue — Teopud  (KIETO4Has,
XpOMOCOMHasl, MyTalloHHas), 3akoHbl (I'. Mengens, T. Moprana,
H.J. BaswioBa) u yuyeHus (0 IEHTpaXx MHOrooopasus u
MPOMCXOXKIEHUST  KyJnbTypHbIX  pactrenuid H.M.  Baswmiosa),

ONpCACIATh T'paHULbI UX MPUMEHUMOCTHU K JXUBBIM CUCTEMaM

VYMeHue BIafieTh METOJAaMH HAayyHOro IIO3HAaHUS B OHOJIOIHH
(HaOyr0JleHne M OIMCAaHUE JKUBBIX CUCTEM, MPOLECCOB M SIBJICHMIA;
opraHu3alMs M MpOBeAEHHE OHOJIOrMYECKOro 3KCIEePUMEHTA,
BBIIBIDKEHUE  TUIOTE3bl;  BBIIBJICHUE  3aBUCHUMOCTH  MEXAY
HCCIIENYEMBIMU BEIIMYUHAMU, 0o0BsicCHEHHE ITOJTYYE€HHBIX
pE3ynbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATUH, TEOPUH U
3aKOHOB; yMEHHME JejaThb BBIBOABI HA OCHOBAHUMU IOJY4EHHBIX

pE3yIbTaTOB)

10 KVIACC

Kon
NMpoBEPsIEMOT0
pe3yJibTara

1

2

3

4

5

YMeHHne BBIIENATH CYLIECTBEHHBIE NPU3HAKU BHUPYCOB, KIIETOK
INPOKAapuOoT MW OJYKApuOT, OAHOKIICTOYHBIX H MHOI'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIeCTB U
MPEBPAIICHUS DHEPTHMH B KIETKE, (OTOCHHTE3a, IIACTUYECKOrO U

OQHCPreTUICCKOro 06MeHa, XCMOCHHTC34a, MHTO34, Meﬁoaa,




OINIOAOTBOPCHUA, PA3MHOXCHUA, HWHAUBUAYAJIBHOI'O  Pa3BUTHUA

opranusMa (OHTOT€HE3)

YMeHue NpUMEHSITh TIOJy4YeHHbIC 3HAHUS ISl OOBSICHEHHS
OMOJIOTUYECKUX TIPOIIECCOB U SBJICHUM, ISl IPUHATHS MTPAKTHUIECKUX
pEelICHH B TOBCEIHEBHOW IKWU3HM B Iemax oOecreueHus
0€30MacHOCTH CBOETO 30POBBSI U 3JI0POBbSI OKPYKAIOIIMX JFOIEH,
COONIIONIEHUsT HOPM TPaMOTHOTO TIOBEAEHUS B  OKpYXKarolen
MPUPOAHON cpelie; TMOHUMaHHWE HEOOXOIUMOCTH MCIOJIb30BAHUSA
JOCTUKEHUNW COBpPEMEHHOW OuoJorMM W OMOTEXHOJIOTMH IS

palOHAIIBHOIO IPUPOAOIOJIb30BaAHUS

YMeHue pemaTth 3JeMEHTapHble T€HETUYECKHUE 337ladyd Ha MOHO- U
TUTHOPUIHOE CKPELIMBAHKE, CIIETUICHHOE HACIEA0BAHUE; COCTABIIATh
CXeMBbl ~MOHOTHOPHIHOTO  CKPEIIUBAHHS I  TIpeACKa3aHus

HaCJICAOBAaHUA ITPHU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJHATh JIAOOPATOPHBIE W TPAKTUYECKUE paboThl,
coOroaTh MpaBwia Mpu paboTe ¢ y4yeOHBIM M J1aOOpPaTOPHBIM

00opy0BaHUEM

YMeHHne KPUTUYECKU OLEHUBATh U UHTEPIPETHPOBATH HH(DOPMAIIHIO
OMOJIOTHYECKOTO  CONEepP)KaHMS, BKIIOYAIONIYI0 IICEBJIOHAYYHBIC
3HaHUS W3 Pa3IMyHbIX UCTOYHMKOB (CMMU, HayyHO-mOmymnsipHbIE
MaTepHalibl); 3TUYECKHUE aCHEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B

OMOJIOrNH, MEAUIIMHE, OMOTEXHOJOTHH

10

YMeHue co31aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIICHNS,
00006111351 O 0JIOrMYECKYI0 HH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB,

I'PaMOTHO HCIIOJIb30BaTh MOHSATUHHBIN annapaTt OMoJIoruu

11 KJIACC

Kon
NpPOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pazoBaHusA

CchopMupoBaHHOCTh 3HAHUI O MECTe U PONU OUOJIOTUU B CHCTEME
HAyYHOTO 3HAaHUS ©CTECTBEHHBIX HAyK, B  (OPMHUPOBAHHUH
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHMHBI MHpPAa M HAy4HOIO
MHUPOBO33PEHHSI; O BKJIAJ€ POCCHICKMX M 3apyOeKHBIX YYEHBIX-
OMONIOrOB B pa3BHTHE OWOJIOTHH; (YHKIMOHAJIBHOH TPaMOTHOCTH

YCJIOBCKA MJIA pCIICHUA ) KU3HCHHDBIX 3aaa4




VYmMmenue pacKpbiBaTb COJCPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

MOHATHI: BUJI, TIOMYJISALNS, TeHOPOH, BOJIIOLHMS, IBHKYIINEC CHJIIBI

(dakTopsl) SBOJIIOIIUH, NP CIIOCO0IEHHOCTh OpraHU3MOB,
BHUJI000pa3oBaHUE,  JKOJOTMYEeCKHe  (aKTOpbl,  IKOCHUCTEMA,
MPOAYLEHThl,  KOHCYMEHTBI,  PEIYyLUEHThl, IeNu  NUTaHusi,

AKOJIOTHYECKas MIpaMuIa, OnoreoreHos, ouocdepa

YMeHue uznarate OM0JI0rM4ECKUE TEOPHH (3BOMIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETMYECKass TEOpUsl  DBOJIOLMUHU), 3aKOHbl U
3aKOHOMEPHOCTH (3apoasiieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasyieHu# u nytei 3somonuu A.H. CeBepuosa, yueHus
o Ouochepe B.M. Bepuanckoro), ompeaeniatb TpaHUIBI HUX

MNPUMCHHUMOCTH K KMBBIM CUCTCMaM

YMeHHne BIQZeTh METOJaMH HAydyHOrO TIO3HAHHWS B OHOJIOTHU
(Habmo/ieHe W ONMUCAHUE KXUBBIX CHCTEM, IPOLIECCOB M SIBJICHUM;
OpraHu3anus W TPOBEACHHUE OMOJOTUYECKOr0 OKCIECPUMEHTA,
BBIBIDKGHUE  TUIOTE3bl;  BBISIBJICHUE  3aBHCHMOCTH  MEXKIY
UCCIICY EMBIMH BEIIMYMHAMH, 0o0BsICHEHHE MOJTY9ICHHBIX
pe3yJbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX IMOHATHH, TEOpUH U
3aKOHOB; yMEHHE J€JaTh BBIBOABI HAa OCHOBAHHH ITOJYYEHHBIX

pe3yIbTaTOB)

YMeHHe  BBIICITATH CYIIECTBCHHBIE  TPU3HAKU  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, TOMYJAIHUA, TMPOAYIECHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOTE€OIEHO30B W  DKOCHUCTEM;
O0COOECHHOCTH MPOLIECCOB HAaCJIEICTBEHHON U3MEHUYHMBOCTH,
€CTECTBEHHOI0 0TOOpa, BHI000pa30BaHMsI, IPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBHS IKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBEI,
MepeHoca BEIIECTB W IMOTOKa DJHEPrud B  DIKOCHUCTEMaXx,
AHTPONOI€HHBIX W3MEHEHUH B DSKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U OMOr€OXMMHUYECKUX LIUKIIOB B Orochepe

YMeHue NpUMEHSITh TOJyYEeHHbIC 3HAHUS Uil  OOBSICHEHHS
OMOJIOTUYECKUX TIPOIIECCOB U SBJICHUM, ISl TPUHATHS MTPAKTHYECKUX
pelIeHHiI B TOBCEIHEBHOW KW3HM B MeIIx oOecreueHus
0€30I1aCHOCTH CBOETO 3/10POBbS U 3/I0pPOBbSI OKPY)KAIOLIMX JIIOJIEH,
COONIOZIEHNsT HOPM TPAaMOTHOTO TIOBEACHHUS B  OKpY)KaroImei
MPUPOTHON Cpefe; MOHMMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JNOCTMDKEHHH  COBpEMEHHOW  OWOJOTMM  JUIsl  paliOHAJILHOTO

IIPUPOJIOTIOIB30BAHMS




VYmMmenue peaTb 3JICMCHTAPHBIC OMOJIOrHYECKUE 3aJa4du, COCTaBJIATb

CXEMBI IIEpEHOCca BEIIECTB U SHEPTUU B IKOcUCTeMaX (LeNy MUTaHUS)

YMeHue BBINOJHATH JIAOOpaTOpHBbIE M IMpaKTUYECKHEe paboThl,
cobsoiaTh MpaBuia Npu paboTe ¢ yuyeOHBIM U J1abOpaTOPHBIM

00opyI0BaHUEM

YMeHHne KpUTUYECKU OLEHUBATh U UHTEPIPETUPOBATh NH(OPMAIINIO
OMOJIOTMYECKOr0  COEp)KaHUs, BKIIOYAIOUIYI0 ICEBAOHAYYHbIC
3HaHHUS W3 pazIUYHbIX HcToyHUKOB (CMU, HaydyHO-TIOMyJsipHBIE
MaTepHabl); pacCMaTPUBATh II100ATbHBIC SKOJIOTHYECKHUE ITPOOITIEMBI
COBpEMEHHOCTH, (hOpMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO

8(0X35000%010)

10

YMeHue co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIIICHHUS,
0000111251 0¥ 0JIOTUYECK Y0 MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB,

I'paMOTHO HCIIOJIb30BATb MOHSITHHHBIN ariapar OuoJIoruu




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xax HayKa

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonorun B (opMupoBaHuM

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUPA. CucreMa OHOJIOTHYECKUX HayK

1.2

MeToapl MO3HAHUS )KUBOM NPUPOABI (HAOIOIEHUE, IKCIIEPUMEHT, OMHMCAHUE,
U3MEepeHue, KiIacCupUKalus, MOJAEIMPOBAHME, CTaTUCTUYEcKas o0paboTka

JTAHHBIX )

JKuBnIle cucTeMBl B UX opranusanusa

2.1

Kusble cuctemsbl (OUOCHCTEMBI) KaK MpeAMET u3ydeHust Ouosoruu. CBoiicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU OpraHuszani OGMOCHCTEM: MOJEKYJISPHO-T€HETUUYECKUM, KIETOYHBIMH,

OpPraHU3MEHHBIN, TOMYJISAIIMOHHO-BU0BOM, DKOCUCTEMHBIH, OMOoCchepHBIi

XUMHYECKHN COCTaB U CTPOCHHE KIIETKH

3.1

XAMHUYECKUM COCTAaB KJIETKA. XUMHUUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpOdJeMeHThl. Boma u  MuHepanbpHble BeniectBa. DOyHKIMU BOABI U

MHHCPAJIbHBIX BCIICCTB B KIJICTKC. HOZ[)IGP)KaHI/Ie OCMOTHYECKOr0 OajlaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3amenumble M 3aMEHUMBIE AMHUHOKHCIIOTBI. AMHHOKUCIOTHBIA COCTaB.
YpOBHU CTPYKTYpHI O€IKOBON MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YEeTBEPTUYHAs CTPYKTypa). XUMHUYEeCcKHe cBoicTBa OeinkoB. buonormueckue
(dbyHKIUH OEITKOB.

depMmeHThl — Onosornyeckue kataau3aTopbl. CTpoeHue GpepMeHTa: aKTHBHBIN
LEeHTp, cyOcrpatHas crneunpudHocts. Kodepmentsl. Butamunsl. OTianuuns

(epMEHTOB OT HEOPTraHUYECKUX KaTaTH3aTOPOB

3.3

VYrieBoasl: MOHOCaXapusl (TJIIOKO3a, prd03a U 1e30KCHpr003a), rcaxapu Ibl
(caxapo3a, JakTo3a) M TMOJHCAaXapuabl (Kpaxman, TJIUKOTeH, IeJIJIH0JI03a).
buonornueckue GyHKIMH YTIIEBOIOB.

Jlumunel:  TPUTTUIEPUIBL,  cTepouabl, ¢Gochomunuasl. [ 'uapodpuiabHO-
ruapodoOHbIe cBoiicTBa. buonornyeckue ¢yHknuu nunuaoB. CpaBHEHUE

YriieBoaos, 0OENIKOB U JIMITA 0B KaK UCTOYHUKOB SHCPIruun




3.4

Hyxneunosie kucnotsl: JIHK u PHK. HykiieoTu sl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Ctpoenune u pynkumu JIHK. Crpoenue um ¢ynkuuu PHK. ATOD:

CTpoeHue U QYHKIIHH

3.5

HuTonorus — Hayka o kiierke. Kiierounas reopus. MeTonbl U3ydeHus: KIETOK

3.6

Knerka kak nenoctHas >xuBasi cuctema. O01ue npu3Haky KJIETOK: 3aMKHYTas
HapykHasg mMemOpana, mosiekyssl JIHK kak renermueckuil ammapaT, cuctema

cuHTe3a Oenka

3.7

Tunel k1eToK: sykapuoTHueckas U mpokapruoTuueckas. OcoOEHHOCTH CTPOEHUS
npokapuotuueckoid kietku. Kierounas creHka Oaxtepuil. CTpoeHue
YKapUOTUYECKON KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENBHOM, KUBOTHOW H

rpUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTE€HKA, IJIMKOKAJIMKC, UX
¢yukuuu. [1nasmarnueckas MemOpaHa, €€ cBoiicTBa U pyHKUMHU. [{uTonnasma u
e€ opra"ouabl. OJHOMEMOpaHHbIE OPraHOM/bl KJETKU: 3HJOIIa3MaTHYEeCKas
cerp (OIIC), anmapat T'onbmxu, au3zocoMbl. [loyaBTOHOMHBIE OpPraHOMAbI
KJIETKA: MUTOXOHAPUH, IIacTuisl. IIponcxokieHre MUTOXOHAPUN U MIACTHI.
Buapl minactua. HememOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOYHBII

LIEHTP, PECHUYKHU, )KI'YTUKU. DYHKIMH OPraHOMI0B KJIETKU. BKiroueHus

3.9

SAnpo — perynsaTopHblii LeHTp KieTku. CTpoeHue sjpa: saepHas o000JouKa,

KapuoImjasMa, XpOMaTHH, AAPBIIIKO. XpOMOCOMLI

3.10

TpaHcnopT BEeHIECTB B KIIETKE

)KI/BHCI[e}ITGJIBHOCTB KIICTKHU

4.1

OOMmeH BewlecTB, WM MeTaboaM3M. AcCUMUIAIUS (IIJIaCTUUECKUH OOMEH) u
JUCCUMMIIALMS (PHEPreTHUeCKUil 0OMeH) — JIB€ CTOPOHBI €IMHOI0 Ipolecca
Mmerabonu3ma. Turbel 0OMeHa BellecTB: aBTOTPO(HBINH U rerepoTpodHsblid. Ponb

(epMEHTOB B OOMEHE BEIECTB U NPEBPAILlEHUU S3HEPTUU B KIIETKE

4.2

dotocunTe3. CBeToBas U TeMHOBas (ha3bl poTocuHTe3a. Peakimuu GpoTocuHTE3A.
DddexTuBHOCT PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A I JKU3HU Ha 3emiie.
BnusiHue ycnmoBui cpeibpl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIMICHHS €ro
IPOJYKTHBHOCTH y KYJIBTYPHBIX PaCTCHHIA.

XeMocuHTe3. XeMOCHHTE3Upyolue OakTepuu. 3HAUEHHE XEMOCHHTe3a IS

JKU3HU Ha 3emiie

4.3

DHepreTruecknii oOMeH B KieTke. PaciiernyieHue BeIIecTB, BBIIEICHHE HU
AKKyMYJMPOBAHHE OHHEPrUUM B KJIETKE. OJTambl SHEPreTHYeckoro oOMeHa.
I'mukomus. bpoxenue u ero Buabl. Kuciaopognoe okucieHue, UiM K€ TOYHOE

npixanue. DPPEeKTUBHOCTh SIHEPreTHYeCKOro oOMeHa




4.4

Peaknmu MarpuuHoro cuHTe3a. [eHermyeckas wuHpopmanus u JIHK.
Peanmuzanus reHerrndeckoi nHopmanuu B KieTKe. [ eHETMUECKHi KOJl M €ro
cBoiictBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancsius — OnocuuTes

oenka. KonupoBanue aMuHOKHCIIOT. Poiie prbocom B OnocuHTE3e O enka

4.5

Heknetounsle ¢opmbl xu3HU — BUpYychl. Mctopus oTkpbiTHs BUpycos (..
MBanoBckuit). OCOOCHHOCTH CTPOEHHUS U >KU3HEHESTENbHOCTH BHUPYCOB.
Bbaktepnodaru. bone3sHu pacTeHHil, XKUBOTHBIX M YEIOBEKa, BBI3BIBAEMEIC
Bupycamu. Bupyc ummyHnonedpunnra yenoseka (B1UY) — Bozoyaurens CITM a.

[TpodunakTika pacnpocTpaHeHHs BUPYCHBIX 320 0JICBaHUN

PasmuoxeHue n HUHAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

5.1

Knerounslii UMK, WM >KU3HEHHBIH LMKI KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mpoTekatonme B uHTepdase. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crtpoenue xpomocomM. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JIMnIOuaHBIA M TalUIOWIHBIA ~ XpOMOCOMHBIE  HAOOpbhl.  XpOMAaTHIbI.
[uronornuyeckue OCHOBBI pPAa3sMHOXKEHUS M HMHAMBUAYAJIbHOTO pPa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — murto3. Craguu mutosa. Ilpoueccsl, npoucxonsmue Ha

Pa3HBIX CTaAUAX MHUTO3a. buonorumyeckuii CMBIC MUTO3a

5.2

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrionoe W mojoBoe. Bunabl 6ecmoiioro
pa3MHOXKEHUS: JEIeHHE HaJBOE, MOYKOBAHME OJHO- U MHOI'OKJIETOYHBIX,
copoodOpa3oBaHue, BEreTaTuBHOE pa3MHOXKEHHUE. UckyccTBeHHOE

KIIOHUPOBAHUEC OPraHnU3MOB, €TI0 3HAYCHHUC OJIS1 CCIICKIINH

5.3

[TonoBoe pa3mMHO)KEHUE, €TO OTIMYHS OT OECIOJIOrO.
Meiio3. Cranum wmeioza. Ilpomeccel, mpoucxonsume Ha cCTagusx MeHo3a.
[ToBenenne xpomocom B menose. KpoccuHrosep. brHonormdyeckuit CMbICI U

3HaYeHNE Meiio3a

5.4

["ameTorenes — npouecc 00pa3oBaHUsI MOJOBBIX KJIETOK Y )KUBOTHBIX. [ooBbIe
KCJIC3bl: CCMCHHHUKHU U ANYHUKU. O6pa3OBaHI/Ie " pa3sBUTUEC ITOJIOBBIX KJIIETOK —
rameT (crepMaTo30m I, SHIEKIIeTKa) — criepMaTorenes u oorene3. OcodeHHocTu

CTPOEHUS ANULIEKIETOK U criepMaTo3ouaoB. Omionorsopenue. [laprenorenes

9.5

NunuBuayanbHoe  pasBuTHe  (OHTOreHe3). OMOpHOHAILHOE  Pa3BUTHE
(amOpuorenes). Dtarnbl SMOPHUOHAIBHOT'O PA3BUTHSI Y IIO3BOHOYHBIX YKMBOTHBIX:
npobieHue, racTpyssiius, opranorenes. [loctambpuonanpaoe pazsute. TUIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHSL: MpsMoe, HempsiMoe (JTMYuHO4YHOe). BriusiHue
CpeZbl Ha Pa3BUTUE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE
ypOJICTBa.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHs: CTPOCHHUE

CEMCHH, CTaJIUU PA3ZBUTHA




HacneacTBeHHOCTh ¥ IBMEHUYHBOCTD OpraHu3MoB

6.1

[Ipeamer u 3aaum renetuku. Micropus pasBuTHs reHeTUKH. Bkinax poccuiickux
U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETHKHU
(ruOpuaOIOrHYECKUN, [UTOTCHETHUYECKUH, MOJICKYJISIPHO-TCHETHUECKUN).
OcHOBHbIE TeHeTHYeCKH e MOHATHS. [ eHeTn4yeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpelUBaHUI

6.2

3aKOHOMEpPHOCTH HAacCJIeI0BAHMS MPU3HAKOB, ycTaHOBiIeHHbIe ['. Mennenem.
MoHorubpuaHoe CcKpemuBaHue. 3aKOH eIuHOoOoOpa3usi THOPUAOB MEpPBOro
nokosjeHus. IIpaBuio JAOMUHUPOBAaHMS. 3aKOH pacIlelUIeHUs MpPU3HAKOB.
['unore3a yucrtotrel ramer. [lonHoe U HEeMoJIHOE JOMUHUPOBAHUE.

JuruOpuHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTr0 HAaCJI€0BaHMs IPU3HAKOB.
[{uToreHeTnueckne OCHOBBI JAUTMOPUAHOIO CKPELIMBaHUSA. AHAIU3UPYIOLIEE
cKkpemuBaHue. lcnosnb30BaHME — AHANU3UPYIOILETO  CKPELIUMBAHUSA IS

OIpeieJIeHHsI FeHOTUIIa 0co0u

6.3

CuenienHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuernjieHHOMY
HaclieloBaHUI0 TeHoB. HapylieHwe cremieHuss TeHOB B PE3yJbTaTe
KPOCCHUHIOBEpa. XpOMOCOMHasi TEOpHUsl HAacCJEICTBEHHOCTU. ['eHeTmueckue
KapThl.

['enetnka mona. XpOMOCOMHOE OIpeNesieHHe Moyia. AyTOCOMBI U TOJIOBbBIE
XpPOMOCOMBEIL. I"'omoramerHbele U réeTeporaMEcTHbhIC OPraHU3MBbI. HaCJ'IeIIOBaHI/Ie

IMPU3HAKOB, CUCIIJICHHBIX C ITOJOM

6.4

N3MeHYHNBOCTb. BI/I)II)I U3MCHYMBOCTHU: HCHACJICACTBCHHAA U HACJICICTBCHHA.
Ponb Cpeabl B HEHAaCIJIeJCTBEHHOMU N3MCHUYNBOCTHU. XapaKTepI/ICTI/IKa
MO}II/I(bPIK&III/IOHHOfI N3MCHYMNBOCTH. BapHaHHOHHBIﬁ psAad W BapuallMOHHAas
KpuBas. HopMa pPCaKuu IIpHU3HAKaA. KomnuecTBeHHBIE M KadeCTBEHHBIE

IIPU3HAKH U UX HOPpMA PCaKIIUU. CsoiicTBa MOHH(i)HKaHHOHHOfI NU3MCHYNBOCTHU

6.5

HacnencrBennasi, WM Te€HOTHUIMYECKAas, H3MEHYMBOCTHL. KomOMHATHUBHAs
W3MEHUMBOCTh. Melo3 W TOJIOBOM TIpolecC — OCHOBAa KOMOMHATHBHOM
W3MEHUMBOCTH. MyTalMoHHass HW3MEHYMBOCTh. Kiaccudukanus MyTaruu:
TFE€HHbIE XPOMOCOMHBIE, FeHOMHbIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHbie
(hakTOphl. 3aKOH T'OMOJIOTUYECKUX PSJIOB B HACJICICTBEHHOW W3MEHUYHMBOCTH

H.N. BaBuiosa

6.6

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TE€HETHKH
4eJoBEKa: reHeaIoTHIeCKHU, OJIM3HECIOBEIH, IIUTOT'€HETUY €CKHUIA,
OMOXMMUYECKUH, MOJIEKYIIpHO-TeHeTHuecknii. COBpeMEHHOE OIpeeNeHue
TeHOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUITMPOBAHUE, B TOM YHUCJIE C
nomompio [II[P-anamn3a. HacimencrBeHHBIC 3a00JICBaHUS YElIOBEKA: I'€HHBIC

0ose3HH, 00JIE3HU € HACIEACTBEHHOM NPEApacionokeHHOCThI0, XPOMOCOMHBIE




6one3nn. ComaTHuecKue M Te€HEpaTUBHbIE MyTalud. [IpUHIUIBI 37J0pOBOTO
o0pa3a JKU3HHU, JUArHOCTUKH, NPOMUIAKTHKHA M JICUCHUS TEHETUYECKUX
0OJIe3HEH. Meauko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIIMHCKONM TE€HETUKH B MPEJOTBpPAIleHUH U JICUEHUH T'€HETHYECKUX

3a200JI€BaHUIl YEI0BEKA

7 Cenekmus opraan3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuusi Kak Hayka W Tpolecc. 3apoKICHHE CEJIEKIIMU U JOMECTHUKAILIUS.
71 VYyenne H.M. BaBumoBa 0 1eHTpax MNPOUCXOXKICHHS W MHOTr000pas3us

KYJBbTYPHBIX paCTeHHﬁ. HeHTpBI MPOUCXOKIACHUA TOMAIITHUX )KHUBOTHBIX. COpT,

nopoja, ITaMMm

CoBpeMeHHbIE METOJbI CeleKIMi. MaccoBbIi U MHIWBHUYalbHBIH OTOOPHI B
CEJIEKIIMU PAcCTeHUil M XKUBOTHBIX. OleHKa 3KcTepbepa. biu3kopoacTBeHHOE
CKpemuBaHue — MHOpuUauHT. Yncras nuHus. CKpelBaHUE YKUCTHIX JUHUU.
7.2 I'eteposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUe — Ay TOPUIUHT.
Otnanénnass rubpuams3anus W e€ ycrnexu. VICKYyCCTBEHHBIM MYyTareHe3 H
NOJIyYEHUE MOJMUIIOUIOB. JIOCTHIKEHHSI CENEKLUMH PAaCTeHUM, >KMBOTHBIX U

MHUKPOOPraHU3MOB

buorexHosorust kKak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. Tarllbl
co3ganusi pexkomOuHantHOW JIHK um Tpancrennsix opranuzmoB. Kierounas
73 uHxkeHepus. Kierounele KyabTypbl. MHKPOKIOHAJIBHOE  pPa3MHOXKEHHUE

pactenuil. KiloHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIBCKOXO0351CTBEHHBIX

OpPraHu3MOB. DKOJOrH4eckne W sTudeckue mpobdinembl. MO — reHerndecku

MO}II/I(bI/IHI/IpOBaHHBIe OpPraHru3Mbl

11 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT CO/IePKAHUSA

1 DBOIIOLIMOHHAS OUOJIOrUs

DBOMIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa 3BONIONUH. llaseoHTONOrMYecKne: MOCIENOBATEIbHOCTD
MOSIBIIGHUSI BHUJIOB B MAJICOHTOJIOTUYECKOW JIETOMHCH, MEPEXOAHbIE (HOPMEI.
11 buoreorpaduueckue: cxomctBo W paznamume (ayH u GIOop MATEPUKOB U
OCTPOBOB. DMOpPHOJIOrMUECKHE: CXOJCTBA W PA3NIUYUS SMOPHOHOB pPa3HBIX
BUJOB  MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHYECKHE:  T'OMOJIOTHUYHBIE,

AHaJIOI'M4YHBIC, PYAUMCHTApPHBIC OprasHsbl, aTaBU3MBbI. MOJICKy.HSIpHO -




OMOXHMHYECKHE: CXOACTBO MCEXaHHM3MOB HACICACTBCHHOCTHM MW OCHOBHBIX

METa0OIMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OomonuonHass teopuss Y. Jlapuna. Ilpennocbuiku  BO3HHUKHOBEHHS
JapBUHM3MA. [[BIDKyIME CHIIBI ABOJIIOLMU BHAOB o JlapBuHy (M30BITOUHOE
Pa3MHOKEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEAEIEHHAS U3MEHYUBOCTb,

O6opb0a 3a cyIiecTBOBaHUE, CTECTBEHHBII 0TOOP)

1.3

Cunretnueckas teopust sBomonuu (CTD) M OCHOBHBIE €€ IOJIOXKEHUS.

Mukpossomonus. [Tonyanus kak eIMHUIA BUIA U 3BOJIIOLUN

14

JBuxymme cuibl ((hakTopbl) BOJIONUU BUIOB B Ipupoje. MyTalmoHHBIN
npouecc ¥ KOMOMHATUBHAs U3MEHUYMBOCTb. [lonmynsnnoHHbIE BOJIHBI U Apend
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — HampaBJstouil pakTop
aBorOLU. POPMBI ECTECTBEHHOI'O OTOODA.

IIpucnocoGaeHHOCTh OPraHuW3MOB Kak pe3yibTaT 53Boonuu. Ilpumepsr
HPUCIIOCOOIEHUH y OpraHu3MoB. ApoMopd 036l M UAMOAAANITALIUH.

Bunx w  BumooOpazoBanme. Kputepum  Buma. OcHOBHbIE  (POpPMBI

BHJI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe

1.5

MakposBomonusi. DopMbl  IBOMOLUU:  (QHUIETHYECKAs, UBEPreHTHasl,

KOHBEpreHTHasl, napasienbHas. HeoOpaTuMOCTh 3BOMIOLMH

Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMlie

2.1

JloHay4yHBIE TpPEACTABICHUS O 3apOXKIACHUM >KM3HU. HayuHble T'MIOTE3BI
BO3HUKHOBEHMsI ’KM3HM Ha 3emile: aOuoreHe3 M MaHCIEepMHs. XUMHYECKas
9BOJIIOLUSA. OKCIHEPUMEHTAJIbHOE IMOJITBEP)KJIEHUE XHUMHUYECKOH HBOJIOLMH.
Havanbhble atansl 6nonorndeckoi spomonuu. ['unoreza PHK-mupa. IlepBoie

KJIICTKH U UX 3BOJIFOIIMA. cDOpMI/I[)OBaHI/Ie OCHOBHBIX I'DYIIII )KUBBIX OPIraHU3MOB

2.2

PasButue xu3Hu Ha 3emiie 1o spaMm u nepuonam. Karapxei. Apxelickas u
nporepo3oiickas dpel. [lameo3oiickas »pa u e€ mnepuoAbl: KeMOPHilCKHA,
OpJIOBUKCKUW, CUIYPUUCKHAM, JI€BOHCKHUM, KaMEHHOYTOJIbHBIN, TMEPMCKHI.
Me3o3oiickas 3pa U €€ MepPUoibl: TPUACOBBIN, FOPCKUH, MEIOBOM.

KaitHo3olickass »3pa W €€ Tepuojbl: TMAJICOreHOBbIA, HEOr€HOBBIN,
AQHTPOIIOT€HOBBIN. XapaKTepUCTUKA KIMMaTa W T'€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3Tallbl BOIIOLMH PACTUTEIBLHOTO U KUBOTHOTO MU pa. ApoMop}o3bl
y pacTeHuid W *KUBOTHBIX. [l0osiBIEHME, pacBET U BBIMUPAHUE TPYIIM >KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHU4eCKoOro Mupa KaK OTpaXCHHUC 3SBOJJIIOIHNU. OCHOBHEIC

CUCTCMATUYCCKUEC I'PYIIIBI OPIraHU3MOB
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OBomonys 4yenoBeka. AHTPOMNOJIOrUs Kak Hayka. Pa3Butue mpencraBieHuil o
IPOUCXOXKJIEHUH 4YeloBeKka. MeToabl M3ydeHHs aHTpornoreHesa. CxonctBa u
pa3iauuus 4esIoBeKa U KUBOTHBIX. CHCTEMATHUECKOE TOJIOKEHUE YETIOBEKA.

JBuxymue cuiisl (pakTopsl) aHTpororenesa. HacinenctseHHas H3MEHYUBOCTD U
ecTecTBeHHbIM 0TOOp. OOLIeCTBEHHBIN 00pa3 >KU3HM, M3TOTOBJIEHHUE OPYIUil

TpYZJa, MBIIIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaJAMM U BETBU 3BOJIIOLMM 4YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMmenbi, YemoBek npsaMoxonsauui, YenoBek HeaHAepTanbCKkuil, YemoBek
pa3yMHBIH. HaXxonku MCKoOMaeMbIX OCTAHKOB, BpEeMs CyIlI€CTBOBaHUS, 00J1acTh

pacrpocTpaHeHusl, 00bEM I'OJIOBHOTO MO3ra, 00pas3 KU3HU, OpyIus

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE Pachl: €BpONeonIHAs (eBpa3uiickas),
HEerpo-aBcTpajionHas  (dKBaTopualibHas), MOHToONIoN/IHasg  (a3MaTCKo-
aMepukaHckas). UepTsl mpUCIOCOOJIEHHOCTH MPEICTaBUTENCH YEIOBEYECKIX
pac K yclnoBuWsIM cyulecTBoBaHus. EnumHCcTBO dYenoBeueckux pac. Kpurtuka

pacu3ma

Opranusmel 1 OKpyXKawiuas cpeaa

3.1

OKonorusi Kak Hayka. 3a/ladyd U pas3Zielibl IKOJIOTHU. MeTonbl IKOIOrHYECKUX
UCClieIOBaHUN.  DKojormueckoe  MupoBos3peHue. Cpensl  obuTaHUS

OpPraHu3MoOB: BOAHAs, HA3EMHO-BO3AYyIlIHAasA, TIOYBCHHAA, BHYTPUOPTraHU3MCEHHAas

3.2

Okonoruueckue ¢akropel. Knaccudukarus dKomormueckux — (HakTopos:
a0MOTHYeCKHEe, OMOTHYECKHE W aHTPOMOreHHbIe. JIeHCTBHE HSKOJOrHMYECKHX

(hakTOpPOB Ha OPraHU3MBI

3.3

Abuornueckue (GaxkTopbl: CBET, TeMIlepaTypa, BJaXHOCTb. doTonepuogusm.
[Tpucnocobnenns oOpraHu3MoB K JeHCTBUIO aOMOTHYECKUX (aKTOPOB.

buonoruueckue PUTMBIL

3.4

buotnueckue ¢akropsl. Buasl 6MoTHYECKUX B3aMMOAECHCTBUN: KOHKYpPEHLUS,
XUIIHUYECTBO, Mapa3suTU3M, MYTYaln3M, KOMMEHCaJIU3M (HaxJIeOHUUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HeHTpanmu3M. 3HadeHue OUOTUYECKHUX

B3aUMOJICH CTBHI JIJIsl CYIIECTBOBAHUS OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE  XapaKTepUCTUKH monyjsiuuu. OCHOBHbIE  IOKa3aTelu
MOMYJISILIUU: YUCIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTb, MPUPOCT,

MUrpamnus. Z[I/IHaMI/IKa YHUCJIICHHOCTHU IMONIYJISAIMHU U eé peryidanud

Coo0111ecTBa M DKOJIOTMYECKHUE CUCTEMBI




4.1

CoobmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasd,
NpPOCTpaHCTBEHHAs, Tpoduueckas (muineBas). Buasl-momuHaHThl. CBS3UM B

OHOLIEHO3E

4.2

DKoJoruyeckue cucteMbl (dkocuctembl). IloHaTtne 00 3KocucTeME |
onoreorenoze. DyHKIMOHANBHBIE KOMIIOHEHTBHI JKOCHUCTEMBI: MPOAYICHTHI,
KOHCYMEHTBI, penylneHThl. KpyroBopoT BemiecTB M MOTOK OSHEPrUH B
akocucreme. Tpoduueckue (MUIIEBBIE) YPOBHU IKOCHCTEMBI. [IHieBbIe ey u
cetu. OCHOBHBIE TOKa3aTeNd dSKOCUCTEMBI: Ouomacca, MPOIYKIHS.
DKOJIOTUYECKUE TMUPAMUIBI: MMPOAYKIIMH, YHUCICHHOCTH, OuoMacchl. CBOWCTBa

IKOCHUCTEM: YCTOMUNBOCTh, CAMOPErYJIsALus, pa3Butue. Cykueccus

4.3

[Ipupoansie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOIO MM
HIMPOKOIMCTBEHHOT O JIeCa.

AHTpOINIOT €HHBIE 9KOCHCTEMBL. ATpO3KOCHUCTEMBI. YpboskocucTeMsl.
buonornueckoe u X0351ICTBEHHOE 3HAYEHUE aIrPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue xkak Qaktop ycroiumBoctH dKocucteM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie

4.4

VYuenue B.M. Bepuanckoro o Ouocdepe. I'panuiisl, coctaB M CTPYKTypa
ouocdeprr. )KuBoe BemectBo U ero Gynkmuu. OcobeHHOCTH OMOChEphl Kak
rinobanpHON JKOcHCTeMBbl. JlMHaMH4YecKoe paBHOBeCcHE U OOpaTHasl CBSI3b B
ounocdepe. KpyroBopoTsl BemeCTB U OHOr€OXHMMHUYECKHUE ITUKIBI 3JIEMEHTOB

(yramepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenosedectBo B Onocdepe 3emian. AHTpOIOTeHHBIE U3MEHEHUS B Onocdepe.
['o6asibHBIE HKOTOTUYECKUE TTPOOIIEMBI.
OcHOBa palMOHANBHOTO YIPAaBICHHS NPUPOIHBIMH pECypcaMH M HX

HCITIOJIb30BaHHUC. HOCTI/I)KGHI/ISI OMOJIOTHH U OXpaHa IpUpPoOJbl




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOT'O

IMPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YUYEHUKA
* buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue /Ilox pen.
[Taceunnka B.B., Akninoneproe oo1iectBo «M3narensctBo «IIpocBenieHney

METOAUYECKHUE MATEPUAJIBI UISI YYUTEJISA
1. Buonorus B cxemax u tabnunax / FO.A.Cagosaunuenko, A.1O. Monmesa. — M.: Dkemo, 2019.
2. buonorus. EI'D u OI'D. Paznen «2Bomonust oprannyeckoro mupay. Teopus,
TPEHUPOBOYHBIE 3alaHUs: yueOHO-MeToandeckoe nocodue /A.A.Kupunenko. — 6-e uzf.,nom. -
PoctoB u//1: Jleruon, 2018.
3. buonorus. EI'D u OI'D. Paznen «Oxonorusy». Teopus, TpeHUPOBOUHBIE 3aJaHUS: yUeOHO-
MeTonuueckoe mocooue /A.A. Kupunenko. — 4-e uzn.,nom. - Pocros u//l: Jlernon, 2018.
4. buonorus. EI'D. Paznen «I'enetrkay. Teopusi, TpeHUPOBOYHBIE 3aJaHUS: yIeOHO-
MeTonuueckoe mocooue /A.A . Kupunenko. — 10-e uzn., mon. - PoctoB H//1: Jleruon, 2018
5. buonorust EI'D u OI'D « bonemoii cipaBounuk» Teopust.// A.A.Kupunenko. — 25-e
u3a.,aom. - Poctos u//1: Jlernown, 2025

IUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NHTEPHET
http://school-collection.edu.ru/- exunast Koyutekiwst HHPPOBBIX 00Pa30BATEIBHBIX PECYPCOB

www.bio.1september. ru — I'azeTa «buonorus» «IlepBoe ceHTAOPsI»;

WWW.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH;

http://college.ru/biologiya/ - oTkpsIThIit KOLTIEIK: Bronorust.;
http://www.darwin.museum.ru — rocyaapcTBeHHbIl JJapBUHOBCKHIT My3€i;
http://fcior.edu.ru - ¢penepanbHbIil IeHTp HHGOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB
(OLHOP);

WWW.MNr.goVv.ru - caift ¢ rocyJapcTBeHHON MHpopManne MuHucTepcTBa NpupoJHbIX
pecypcos P®;

www.nrc.edu.ru/est/r4/ - Buonoruyeckas KapTHHA MUPA.






