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HHOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke mporpamMmbpl MO OUOJOTHH TEOPETUYECKYIO OCHOBY ISl OIPEICICHHUS
MOAXOJIOB K (OPMUPOBAHUIO COJIEpKaHUsT y4eOHOTO mpeamera «BHOJOTUsS» COCTABHIM:
koHuentyanpHble nojoxkeHuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, CONEpIKaHus,
pe3ynbpTaToB 0Oy4deHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
00X MEMSIX W MPUHIUIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHETO
obmero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crienu(uKe OMOJIOTHH,
e 3HAYCHWU B IO3HAHWU KUBOW TMPHUPOJBI M OOECIIEYCHUU CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorslacHO Ha3BaHHBIM TTOJIOKEHHSIM, OIIPEICIICHBI OCHOBHBIE (DYHKITUH ITPOTPAMMEI I10
Oouosiorun u €€ CTPyKTypa.

[Tporpamma no Guosioruu Aa€T MpeIcTaBlIeHUE O 1eNsX, 00 001Iel cTpaTeruu ooydeHus,
BOCIIUTaHUSI W pa3BUTUA OOydaroIMXcsl cpencTBaMu ydeOHoro mnpeamera «buonorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COACpKaHWe, €ro CTPYKTYpY, pacIpelelieHHe 110
pa3zgenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBATeIbHOCTh M3Y4YeHHUs y4yeOHOro marepuana ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTHKM 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mnporpamme 1o OHOJIOTHMH TakXe YYUTHIBAIOTCS TpPeOOBaHUSA K TUIAHHPYEMBIM
JTUYHOCTHBIM, METAINPEAMETHBIM M TPEIMETHBIM pe3yiabTaTaM o0ydeHus B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATETHHOCTH/YICOHBIX NEHCTBUI 00YJarOITUXCS O
OCBOEHHIO COJICPIKAaHUs OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme mo 6uosiorum (10—11 kmaccel, 6a30BbIN ypOBEHb) peain30BaH MPHUHIIUI
MPEEMCTBEHHOCTH B HW3YYeHHH OHWOJIOTHH, Onarojaps dYeMy B HEH NpoCMaTpUBaeTCs
HATPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPCHHUS, IICHHOCTHBIX OpPUCHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIIIUICHHS,
NPEJCTAaBICHUNA O 3J0pOBOM 00pa3e KH3HH W OCpEKHBIM OTHOIIEHHUEM K OKpYXKaromen
npupoHoH cpene. [Toaromy Hapsay ¢ U3ydeHrueM 00IIeONOTIOTMUECKUX TEOPHH, a TAK)KE 3HAHUN
O CTPOCHHWH >KMBBIX CHUCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX HPOTEKAIONUX B HUX
MIPOIIECCOB B IIPOTPaMMe TI0 OMOJIOTHH YIeJICHO BHUMAHUE HCIIOJIb30BAHUIO TIOJTYYCHHBIX 3HAHU T
B TIOBCEAHEBHOM MH3HHM Ui DPEHICHUs NPUKIAIHBIX 33734, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JICBAaHWIA  YENOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHHMS 3KOJOTMYECKH 1eJIECO00Pa3HOTO MOBEACHUS B OKPYXAKOIIEH MPUPOIHOU cpele,
aHaM3a BJIMSHUS XO3SWCTBCHHOUM JIEATEIBHOCTH 4YEJIOBEKA HAa COCTOSIHME NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHEC BHUMAaHHS K MPHUKIAJIHOW HANpPaBJICHHOCTH Y4eOHOTO
npeamera «bruoJIOTUs» TPOJIUKTOBAHO HEOOXOIUMOCTBIO 00CCIICUEHHS YCIOBUU JUTS PEIICHUS
OJTHOM U3 aKTyaJIbHBIX 3aJla4 IIKOJBHOTO OMOJIOTHYECKOTO 00pa30BaHusl, KOTOpas MPEAIoJiaraet
dbopmupoBaHre y OOyYaromUXCs CHOCOOHOCTH aJalTHPOBAThCS K W3MEHEHHSM TUHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buosoruss Ha ypoBHe cpeaHero oOmero obpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOydaromUXcsi NPEACTaBIEHUH O HaydHOM KapTUHE MUpa,
pacuupsieT 1 0000IaeT 3HaHUs 0 )KMBOM MpUpPOJE, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHM3alM M DHBOJIIOLMHU, CO3MAET YCIOBHS Ul IO3HAHUS 3aKOHOB JKMBOH IPUPOIBI,
¢dopmupoBaHus (YHKIIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe3o0macHoro obpasza
YKU3HHU, DKOJIOTUYECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHue OWOJIOTHS MMEET TAaKKe JUId pEHICHUS BOCHMTATENBHBIX U
Pa3BUBAIOIINX 3aJa4u CpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3yuenue
Onosoruu 0becneunBaeT yciaoBUs s (POpMUPOBAHMS MHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIHOHHBIX



U UHQOPMALMOHHBIX HABBIKOB, JCTETUYECKOH KyJIbTYpbl, CIIOCOOCTBYET HHTErPAIlH
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4EOHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHAa3HAYeHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUIS OTIPEACICHHUS TIOX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0
COZIepKaHMs, IPEICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OT10op comeprkanus yueOHOTO pemeTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUHN KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYyYaroUIuecs AOJKHbI
OCBOUTbH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (GOpMUPOBaHUSI OOIIEH KyJIbTYphl, ONPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHocTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHUMAIOT JJIEMEHTHl COJEp)KaHMs, KOTOpPhIE CIYy)KaT OCHOBOW i  (pOpPMHUPOBAHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAYyYHOW KapTUHE MHUpa W IEHHOCTHBIX
OPHUEHTALMUIX TUYHOCTHU, CIOCOOCTBYIONINX T'YMaHU3AIMH OUOJOTHYECKOTO 00pa30BaHMUs.

CtpykTypupOoBaHHUE COJIEp)KaHUsI Y4eOHOro Marepuajiia B MporpaMMe MO OHOJIOTHHU
OCYIIECTBJICHO C YU4ETOM TMPUOPHUTETHOTO 3HAYEHHUS 3HAHWU 00 OTIIMYUTEIBHBIX 0COOCHHOCTSX
YKUBOW IPUPOJIBL, O €€ YPOBHEBOW OPraHMU3aLMU U 3BOJIIOLIMH. B COOTBETCTBUY € 3TUM B CTPYKTYpE
yueOHoro npeamera «buosorus» BblAeNneHbl CleAyIole coepKaTesbHble JUHUU: «buonorus
Kak Hayka. MeTo/ibl HaydyHOTO Mo3HaHusA», «KieTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIOLUS
YKUBOU IPUPOIB», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE — OBIJIAJCHHE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpraHU3alliU >KHUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCI0JIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIbI U PELICHUS PA3INYHBIX KU3HEHHBIX MTPOOIIEM.

Joctmxenne uenu uzydeHus ydeOHoro mpenmera «buosorusi» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a]1au:

OCBOCHHUC O6y‘IaIOIHI/IMI/ICH CHCTEMBbl 3HAHUA O OHOJIOTHMYECKHUX TEOpHUAX, YUYCHHUAX,
3aKOHax, 3aKOHOMCPHOCTAX, I'MIIOTE3ax, IIpaBUIax, CIYyXKalluX OCHOBOM JUIA (bOpMI/IpOBaHI/IH
HpeI[CTaBJ'IeHI/Iﬁ (6] CCTCCTBCHHO'HaquOﬁ KapTUHC MHpA, O MCTOAAX HAYYHOI'O IIO3HAHMH,
CTPOCHHHU, MHOFOO6pa3I/II/I U 0COOEHHOCTSX JKUBBIX CHCTEM pa3Horo YypOBHA OpraHu3alvu,
BbIAAIOIIHUXCA OTKPBITUAX U COBPEMCHHBIX HUCCIICIOBAHUAX B 6I/IOJIOFI/II/I;

(1)OpMI/IpOBaHI/Ie y O6yanOH_II/IXCSI IMMO3HABATCIIbHBIX, WHTCJUICKTYAJIbHBIX W TBOPYCCKHUX
CIIOCOOHOCTEH B nponecce aHajini3a NAaHHBIX O ITYTAX PA3BUTUSA B OHoJI0THHU HAY4YHBbIX B3IJIA0B,
HeH U TOAX0J0B K HN3YYCHHIO JKHUBBIX CUCTCM PA3HOT'O0 YPOBHA OpraHu3aliuu;

CTaHOBJIEHHE Yy oOydJarommuxcss oOuie KynbTypbl, (QYHKIHOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLIEHUBATDH SIBICHHS OKPYXKAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHHUH U ONBITA, MOJYYEHHBIX MPU U3Yy4EHUU OMOJIOTHH;

(bOpMI/IpOBaHI/IC y 06yqa101111/1xc;[ YMCHI/Iﬁ HWIUTIOCTPpUPOBATE 3HAYCHUC OMOJIOTHYCCKHUX
3HaHUU B HpaKTI/IIICCKOﬁ ACATCIIBHOCTU YCJIOBCKA, PpPa3BUTHU COBPCMCHHBIX MCIUIMUHCKHUX
TEXHOJIOTUH U an06HOTCXHOHOFHﬁ;

BOCIIMTAaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM JKHUBOW IPHPO/IBI,
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS AITUYSCKUX HOPM IPH MPOBEICHUN
OMOJIOTHMYECKUX UCCICAOBAHMIA;



OCO3HAHUE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU JUIsl OBBILIEHUS YPOBHS 3KOJIOIMYECKOMN
KYJIBTYPBI, 7151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHWI B MOBCEIHEBHOW >KM3HU IS OLECHKH
MIOCJIEJICTBUI CBOEH JAEATEIbHOCTH IO OTHOLIEHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAHHE U COOITIOICHUE Mep TTPO(UITAKTHKY 3a00JIEBaHUH.

B cucreme cpennero obuiero oopazoBanus «buosorus», uzyyaemas Ha 6a30BOM YpOBHE,
SIBIISIETCSL  00s13aTEIBLHBIM y‘Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpCIIMCTHOfI oOJlacTu
«ECTCCTBGHHO-Hay‘-IHI)Ie IMpECAMCTBID).

J1st u3ydeHus: OMooruu Ha 6a30BOM YPOBHE CPEIHEro 00IIero oopa3oBaHUsl OTBOJIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kimacce — 34 gaca (1 yac B Hefeno).



COJEPKAHUE OBYYEHUA
10 KUIIACC
Tema 1. buoJsiorusi kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTrUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B

(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAHUS )KUBOW MTPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, ONIMCAHNUE, U3MEPEHHUE,
KJ1acCU(pUKaIus, MOJIEIUPOBaHHE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:
IMoprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

[Ipaktnueckas pabota Ne 1. «Mcrnosp30BaHue pa3iMUHBIX METOJOB MPU H3Y4YEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBpie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTIMYMe >KHBBIX
CHCTEM OT HEOPraHHYECKOW TIPUPOJIBI.

CpoiicTBa OWoOcHCTEeM M WX pa3HOOOpa3ue. YPOBHH OpraHu3alMd OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabnauiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPraHHU3alMH >KUBOU
MIPUPOIBI».

O6opynosanue: mozens Mosekyinsl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUUN COCTaB KJICTKH. XHUMHYECKHE OJICMCHTBI: MaKpO3JIEMCHTHI,
MHUKPOIJICMCHTEI. Bonman MUHCPAJIbHBIC BCIIICCTBA.

OyHKIIMM BOJABI M MUHEPAJIBHBIX BEIIECTB B KiIeTke. llojmep:kaHue OCMOTHYECKOTO
Oajiauca.

Bbenku. CocTaB u cTpoeHne 0enkoB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHnMebie
U 3aMEHHMMbIE AMHHOKHUCIOTHL. AMUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAS, TPETUYHAS WU UYETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. bronorundeckue QyHKIUN OEIKOB.



@epMeHTbl — OuosorHueckue Karanu3atopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrtparnas  crnenuduuHocts. Kodepmentsl. Butamuubsl.  Orimums  (GEepMEHTOB  OT
HEOPraHMYeCKUX KaTalln3aTOPOB.

YrieBopl: MOHOCaXapu ikl (TJIFOK03a, pr003a 1 Ie30KCHpr003a), Iucaxapuibl (caxaposa,
JAKTO3a) W TmoJimcaxapuabl (Kpaxmaj, TIUKOTeH, IeJUI0J03a). buonorunueckue ¢GyHKIUU
YIIIEBOJIOB.

Jlumuapl:  Tpurmmuepuasl, (pocommmuapl, crepounsl. ['mapodmibHO-THAPO(GOOHBIE
cBoiictBa. buonornueckne Qpynknun nunuaoB. CpaBHEHHE YIIeBOJOB, OSIKOB U JMIUAOB KaK
HCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorer: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuun JIHK. Crpoenne n ¢ynxunuum PHK. Buner PHK. AT®: crpoenue u

(GyHKIMH.

[uronorusa — Hayka o kieTke. Knertounass teopust — npuMep B3aMMOJEHCTBUS HJIEH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUYEHHUS KIETKH.

Knetka kak nenoctHas xuBas cucrema. O01iye npu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, moJsiekynsl JIHK kak renernueckuii anmapar, cuctema cuHTe3a Oelka.

Tunel KJIETOK: »yKapuHoTHYecKass W Mpokapuotuueckas. (OcoOEHHOCTH CTpOEHUs
MpoKapuoTHIecKoi kieTku. Kinetounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMUKC, UX (PYHKIIHH.
[Tnasmatudeckass MemOpaHa, e cBoiicTBa W ¢yHKiuu. llurommazmMa u e€ oOpraHoubl.
OnnomemOpannbie opranou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou bl KIETKH: MUTOXOHIPHUH, IacTu bl [IporcxoxaeHrne MUTOXOHAPH U muacTui. Buabt
wiactug. HememOpaHHbIe OpraHOUIbI KIETKUA: PUOOCOMBI, KJIETOYHBIH IEHTP, LEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHouA0B KIIETKU. BkitoueHus.

SAnpo — peryasTopHslii eHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KaproriazMma,
XPOMATHH, SIPBHIIIKO. XPOMOCOMBI.

TpaHcropT BEIIECTB B KJIETKE.
JdemoHcTpanum:

Hoptpersl: A. JleBenryk, P.I'yk, T.lIBann, M. Illneiinen, P. Bupxos, Jlx. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

ﬂHar[}aMMHZ «PacnpeneHeHHe XHMHYECKHUX DIIEMEHTOB B  HEXKHBOH pupoac»,
«PaCHpeI[eJ'ICHI/Ie XHMHYECKUX 2JIEMEHTOB B "KMBOM IIpUPOACH.

TaOmuuel u cxembl: «lleproguueckas Tabnuna XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Genkay, «CTpoeHue MoJiekyisl Oenka», «CTpoeHne gepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenune monexynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KIeTkn», «CTpoeHHE XUBOTHOM KIETKHW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKApPUOTHYECKOH KIETKN», «CTpOeHHE Apa KIETKNY, «YTIIEBOIBD, «JIUIUIbD).




O6opynoBaHue: CBETOBOM MMKPOCKOI, 00OpyAOBaHHE Ui IMPOBEJCHHsS HAOIIOJCHUH,
M3MEPEHUH, HKCIIEPUMEHTOB, MHUKPOIIPENapaThl PAaCTUTENbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Jlaboparopuast padora Ne 1. «M3ydeHre KaTaIUTUYECKOW AKTUBHOCTH (PEPMEHTOB (HA
IIpUMEPE aMuUIa3bl WK KaTajaasbl)».

Jlaboparopuass padota Ne 2. «M3ydeHue CTpOEHUS KIETOK pPACTEHHH, >KUBOTHBIX H
6aKTCpI/II\/JI Mo MUKPOCKOIIOM HAa I'OTOBBIX MUKpOIIpEIIapaTtax U uX OMMMUCAHUCH .

Tema 4. JKuzneaeaTeJbHOCTh KJIECTKH.

OOmeH BemiecTB, WJIM MeTa0OIM3M. AccuMWISIIMS  (TUTaCTUYECKU OOMEH) U
JTUCCUMUIISIIINS (SHEPTETHUECKUN 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MmeTadboauzma. Poib
3aKOHOB COXPAaHEHUs BELIECTB U SHEPTUU B MIOHUMAaHUHN MEeTa00Iu3Ma.

Tunsl oOmeHa BemecTB: aBTOTpOGHBIN U rerepoTpodHbii. Pons GpepmenToB B 0OMeHe
BEIIECTB U MPEBPAILLEHUU SHEPTUN B KIIETKE.

®dotocunre3. CperoBas u TemMHOBas (a3pl ¢doTocunHTe3a. Peakmmm ¢oTocHuHTE3A.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BriusHue ycinoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIKe OakTepun. 3HAYCHUE XEMOCHHTE3a JUIsl JKU3HU Ha
3emute.

DHepreTudyecknii OOMEH B  KJIeTKe. PaciieruieHue  BEIIeCTB,  BBIJICICHHE |
AKKyMYJIMPOBAaHHUE PHEPTUU B KJIETKE. DTalbl YHEpreTHueckoro ooMena. ['nukonms. bpoxenue u
ero Buabl. KucClIopojHOEe OKHCICHHE, WIM KICTOYHOe jbixaHue. OKHUCIUTEIbHOE
dhochopummpoBanue. DPPEKTUBHOCTh SIHEPTETUIECKOTO OOMEHa.

Peakiun wmarpuunoro cuHTe3a. ['enermueckas uHdopmanus u JHK. Peamuzamms
reHeTUYecKoi MHQpopMaluu B KieTke. ['eHeTHueckuil KoJ U ero CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasuuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsle ¢opmbl xku3Hu — BHUpychl. Mcrtopus otkpeitus BupycoB (/I
W. ViBanoBckuil). OCOOEHHOCTH CTPOCHMS M JKM3HEHHOIo IMKJIa BUPYcoB. bakrepuodaru.
bone3nu pacteHuii, )KUBOTHBIX U UE€JIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMmyHoaepuimra
yenoseka (BUY) — Bo3Oynutens CIIM{a. OOpaTHas TpaHCKpHIILUS, peBepTa3a M HMHTErpasa.
[Ipo¢unakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHU.

JdeMoHcTpanum:
Hoptpersl: H. K. Konbuos, 1. U. Usanosckuit, K. A. Tumupszes.
Tabmuiet 1 cxemsl: «Tumbl  muTanusy,  «Mertabomuzm»,  «MHUTOXOHIPHSY,

«QHepreTuueckuit ooMen», «Xiopornact», «Dortocunte3», «Ctpoenune JITHK», «Ctpoenue u
¢dbyHKMOHMpOBaHWe reHa», «CuHTe3 Oenka», «[eHernueckuit  kom», «Bupyce»,




«bakrepuoparn», «Ctpoenme wu xku3HeHHbld 1wKn Bupyca CIIHM/la, Oakrepuodaray,
«Peruukanus JTHK».

Ob6opynoBanue: monenu-anminkanuu «Y asoenne ITHK u Tpanckpumnuusy, «buocunres
6enka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNE U HHAUBUAYAJTbHOC PAa3BUTUE OPraHU3MOB.

Knerounslii muki, uau >KU3HEHHbIM LUK KieTku. MHTepdaza u mwmros. Ilpoueccsl,
nporekamomue B uHrepdaze. Pemnmukanus — peaknus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HAaOOp — KapuOTUIl. JIUTUIOMAHBIA M TalJIOMIHBIM XpOMOCOMHbBIE
Habopel. Xpomatuel. LluTonornueckre OCHOBBI pa3MHOKEHUS U UHAMBUIYaJIbHOTO Pa3BUTHUS
OpraHMU3MOB.

Jenenne knetku —muto3. Craauu muto3sa. [Iporiecchl, mpoucxoasiine Ha pa3HbIX CTATUSIX
MUTO3a. BUOJIOrHYEeCKUI CMBICII MUATO34.

[Iporpammupyemasi rubesb KIETKH — arornTo3.

@opMBl  pa3MHOXKEHHUS OpraHu3MoB: Oecrmojioe U TmosoBoe. Buapl Gecrnosoro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHMPOBAaHHWE OPraHU3MOB, €r0 3HAYEHHE s
CEJIEKIUH.

ITonoroe Pa3MHOKCHHC, €0 OTIINYUA OT Oecmosioro.

Meiio3. Cragun Mmeiiosa. Ilporecchl, nmpoucxoasmue Ha craausx menosa. [loBenenue
XpoMocoM B Meiio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

I'ametorenes — mpouecc O6pa3OBaHI/IH IMOJIOBBIX KJIIECTOK Y JKMBOTHBIX. IlonoBeie keJe3bl:
CCMCHHHUKU U SIMYHHKH. 06pa30BaHHe W pa3BUTUC IIOJIOBBIX KJICTOK — I'aMCT (CHGpMaTOSOI/I,Z[,
ﬂﬁueKJ’[eTKa) — CIHEpMaTOrcHe3 M OBOI'CHES. OcobeHHoCTH CTPOCHUA ﬂﬁHeKHeTOK n
CIICPMATO30U/I0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS.

WunuBuayansHoe pa3Butue (OHTOreHe3). DMOpHOHANBHOE pa3BUTHE (SMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHA Yy MO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE, TacTpyJsaius,
opranoreHe3. IlocTaMOpuoHanbHOE pa3BUTHE. THITBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE,
HerpsMoe (JIMYMHOYHOE). BimsiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATH BPOKIEHHBIC YPOJICTBA.

Poctu pa3BUTHC paCTeHHﬁ. OnTtorenes HIBCTKOBOI'O paCTCHUsA: CTPOCHUC CEMCHU, CTaAUN
pa3sBUTUA.

JdeMoHcTpanum:

TaOnuuet u cxembl: «POpMBI pa3MHOKEHUSI OPraHU3MOBY, «J{BOIHOE OIJIOOTBOPEHHE Y
LIBETKOBBIX PACTEHMII», «BererarnBHOE pa3sMHOXKEHUE pacTeHUI», «/leneHne KiIeTku 6akTepuii»,
«CTpoeHHe NOJIOBBIX KIETOK», «CTpoeHne xpomocombsl», «KieTouHblil mukm», «Pemnmkanus
JHK», «Muto3», «Meio3», «IIpsmoe u Henpsmoe pa3BUTHE», «I aMeTOreHe3 y MIeKOIUTAOIIHNX
U 4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOICHE3a.




O6opynoBaHue: MEKPOCKOT, MHKpompenaparsl «CrepMaTo30HIbl MIJICKOMTUTAIOIIETOY,
«Slinexnerka MiaekonuTarmero», «Kapuoknunes B KJI€TKaX KOPEIIKa JIyKay, MarHUTHast MOJIEIb-
ammumakanus «Jlenenue kietkn», moaens JIHK, moaens metadazHoi XpOMOCOMEI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Jlaboparopuas padota Ne 3. «HabmoneHre MUTO3a B KJIIETKaX KOHYMKA KOPEIITKa JTyKa Ha
FOTOBBIX MUKPOIIpEIapaTax».

Jlaboparopuass pabora Ne 4. «/3ydeHWe CTPOCHHSI TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIperiapaTax.

Tema 6. HacieacTBeHHOCTh M H3MEHYHBOCThH OpraHusmMoB.

IIpenmer w 3amaum reHetwkd. Mcropus pa3BuTus TeHETUKU. Ponp muTosiorum u
SMOPHOJIOTUH B CTAHOBJIEHUW I'€HETUKU. BKIIa pOCCHICKUX 1 3apyOEKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETHKHA (THOPUAOJOTUYECKUN, IUTOTCHETHUYECKUH, MOJIEKYISPHO-
reHeTudecknii). OCHOBHBIC T€HETUUECKHUE TOHATH. [ eHeTH4YecKass CHMBOJIMKA, UCTIOJIh3yeMasi B
CXeMaXx CKpEeIIHBaHUM.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  TPU3HAKOB,  ycTaHOBiIeHHble  [. Mennenem.
MonorubOpuaHOe CKpenrBanue. 3aKoH eAMHO00pa3us THOPUIOB MepBoro NokoJieHus. [Ipasuio
JTOMHUHHUPOBAHUS. 3aKOH paclielyieHus Mpu3HakoB. ['mmore3a uncToThl ramer. [lonHoe u
HEMOJIHOE IOMUHUPOBAHUE.

JlurnOpugHoe CKpeIMBaHWE. 3aKOH HE3aBHUCUMOTO  HACIICJIOBAHWS  IPU3HAKOB.
[{uTtoreHeTH4YECKNE OCHOBBI IUTHOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOM.

CuerieHHOe HacliemoBaHMe Tnpu3HakoB. Pabdora T. Moprana mo CHETUICHHOMY
Hacje0BaHUIO TeHOB. HapyllieHue crerieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHaSI TEOpHUs HACIICACTBCHHOCTHU. I'eneTnueckue KapThblI.

I'eneTuka momna. XpOMOCOMHOG OIIPCACIICHUC I10JIa. AYTOCOMLI " ITOJIOBBIC XPOMOCOMBI.
I'omoramerHnele u I'STCPOraMCTHBIC OpPraHHU3MBI. Hacnenosanue IMIPU3HAKOB, CHCIINICHHBIX C
II0JIOM.

W3MeHnunBOCTb. BHibl HI3MEHUNMBOCTH: HEHACIEICTBEHHAs U HaclleACTBEeHHas. Posb cpesbl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON M3MEHYMBOCTH.
Bapuanumonnslif psa v BapuanvonHast kpusas. Hopma peakiuu npusHaka. KonmuecTBeHHble n
Ka4yeCTBEHHbIE MIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBenHas, Uil TeHOTUIHYECKAs, U3MEHYHMBOCTh. KoMOMHATHBHAS N3MEHUYNBOCTbD.
Meiio3 u mONOBOM mTpollecC — OCHOBA KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMoOHHAas
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YactoTa U
MPUYMHBI MyTaluii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenuuBocTy H. 1. BaBunosa.

BHCHZ[epHaH HaCJICACTBEHHOCTb U UBMCHYMUBOCTD.



I'eneruka uenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbl T'€HETHUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUH, OMOXMMHYECKUN, MOJCKYJISPHO-
reHetudyeckuid. CoBpeMEHHOE OIpe/eeHue TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCeHOTUIIUPOBaHKE, B TOM uucie ¢ nomomneto I1I[P-anammsa. HacnenctBennsie 3a0oieBaHUS
YeloBeKa: TeHHble 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEApacIioOKEHHOCTHIO,
XpoMOcOoMHBIE Oosie3Hu. Comarnueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa >KU3HU, JUATHOCTUKH, TPO(PUIAKTUKN U JICYCHHUS TEHETHUYECKUX
Oose3nell. MennuKO-TeHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUYEHUE MEAWIMHCKOW TE€HETHKH B
MPEAOTBPAILCHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YEJIOBEKa.

JdemoncTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabauie! u cxembl: « MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 LIUTOIC€HETUYECKask OCHOBAY,
«3aKOH paCIIEIUIEHUss U €ro IMTOTEHETHYeCKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeuuBanue», «lluTomornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIMBAHUAY,
«Meiio3», «B3aumoneicTBuE aluIeIbHBIX T€HOBY, «[ €eHeTHYeCKne KapThl pACTEHHM, d)KUBOTHBIX 1
gyenoBeka», «['eHeTHka mona», «3aKOHOMEPHOCTH HACl€OBaHUs, CLEIUIEHHOIO C IOJIOMY,
«KapruoTunsl uyenoBeka M JKMBOTHBIX», «Buasl wu3mMeHunBocTH», «MoaudpukannoHHas
n3MeH4YuBOCThY», «HacnenoBanue pesyc-hakropay, «I'eHeTHka rpynmn KpoBu», «MyTanuoHHas
U3MEHYHUBOCTBY.

O6opynoBanue: MoJenu-aniuiukanu  «MoHorubpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHUpOBaHHUe», «urulOpunnoe ckpemmBanue», «llepexkpéct Xpomocom», MHUKPOCKON U
MuKporpenapat «/[po3odunay (Hopma, myranmuu GOpMbI KPBIIILEB U OKPACKH Teja), repdapuit
«"opox MoceBHOW».

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaboparopHas padorta Ne 5. «M3yyenue pe3yabTaTOB MOHOTUOPUTHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UITbI HA TOTOBBIX MUKpOIpEnapaTax.

Jlaboparopnas padota Ne 6. «M3yyenne MoaubuKalmOHHOW H3MEHUYNBOCTH, TIOCTPOCHHE
BApPHUAIIMOHHOTO PAJIa U BAPUAIIIOHHOMN KPUBOI.

JlaGoparopuas pabota Ne7. «AnHanu3 wMyrauuid y JApo30QHIbI Ha TOTOBBIX
MUKpOTpernaparax».

[IpakTuueckas padbota Ne 2. «CocTaBieHre U aHATTN3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cenexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka W Ipolecc. 3apoXkKICHHUE CEIEKLIUU M JoMecTukanus. Yuenue H.
W. BaBwiioBa 0 ILIEHTpax HPOMCXOXAECHUS M MHOrooOpasusi KylIbTypHBIX pacTeHHid. LIeHTph
IIPOUCXOXKACHNS TOMAIIHUX KUBOTHBIX. COopT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METO/bI CeNIeKIMU. MacCOBBIM M MHIUBUAYAIbHBI OTOOPBI B CENEKIUH
pacteHuil u kMBOTHBIX. OlLIeHKa 3KcTepbepa. bIM3kopoAcTBEHHOE CKpeIUBaHUEe — WHOPHIMHT.
Yucras muaust. CKpeluBaHie YMCThIX TUHUN. ['eTeposuc, unu rubpuaHas cuia. Hepoacrsennoe
ckpemuBanue — ayrOpuaunr. OtmanéHHas rubOpumusanmuss U e€ ycmexu. VICKycCTBEHHBIH



MyTareHe3 M INOJy4YEHHE [OJIUIUIONI0B. JIOCTHIKEHUs CEJIEKUMHM pACTeHMH, >KUBOTHBIX U
MHUKpPOOPIraHHU3MOB.

buorexHonorust kak oTpacib HpPOM3BOJACTBA. ['€HHAas HH)KEHEpUs. OTalbl CO3/aHus
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Kierounas wunxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiioHupoBaHue BBICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHEe M 3Tudyeckue mnpodisempl. MO —
F€HETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpanuu:

IMoprpetsr: H. U. BaBunos, 1. B. Muuypum, I'. /I. Kapneuenko, M. ®@. lBaHoB.

Tabmuubl 1 cxeMbl: kapta «LIeHTpbl MPOUCXOXKIACHUS W MHOT000pasusi KyIbTYpPHBIX
pactenuit», «Ilopoasl moOMaNTHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OtnanéHHas
rubpunmsamus», «Pabotel akagmemuka M. @. MBanoBa», «[lomummonmusy, «OOBEKTHI

onotexnonoruny, «Kierounsie KynbTypsl UM KIOHHpOBaHUE», «KOHCTpyHpoBaHWE W MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU IIJI0JI0B U KOPHEIIONOB JAUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuit, repOapuii «CenbCKOX03sIHCTBEHHBIEC PACTCHHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Dkckypeusi «OCHOBHBIE METObl U JOCTHUKEHHS CENIEKIIMU PACTeHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

COJEP)KAHUE YYEBHOTI'O IIPEJIMETA
11 KIIACC

OpranusMm — eMHOE 1IeJI0e.

KuznenestenbHOCTh Opranusma. Perymsuust gyHkumii opraHu3zma, roMmeocTas.

PasmHoxxenne  opranusmoB  (Gecronioe M moso0Boe). Cnocobbl pazsmMHONCEHUsL Y
pacmenuti u xcusomusix. UHOUBUAyalbHOE pa3BUTHE opraHu3Ma (oHTOoreHes). I[lpuuuHsb
HapyIIeHU pa3BUTHS. PernpoayKTUBHOE 3710pOBbE YEIOBEKA; MOCIEICTBUS BIUSHUS AJIKOTOJIS,
HUKOTHHA,  HApKOTHMYECKWX  BEIIECTB HAa  OSMOpUOHAIBHOE  pa3BUTHE  4YelOBEKa.
Kusnennvie yukivt pazHvlx epynn opeaHu3mMos.

I'eneruka, MeToAbl TEHETUKH. [ eHeTHueckas TEPMHHOJOTHS W CHUMBOJIMKA. 3aKOHBI
HacnencTBeHHocTH . Mennens. XpoMocomMHasi Teopus HacieacTBeHHOCTH. Onpeenenre mnona.
CueruieHHOE C TO0JIOM HaclleJIOBaHHUE.

I'enetuka uenoBeka. HacnenctBeHHbie 3a0071€BaHUs YETOBEKA U UX MPEIYPEKICHHE.

DTUYEeCKHUE acTeKThl B 001aCTH MEIUIIMHCKOM T€HETUKH.

I'enotun u cpena. HenacnencreeHHast 3MEHUYUBOCTh. HacneicTBeHHAs: N3MEHUYUBOCTb.

Myranuu. MyTareHsl, UX BIHSHHE Ha 3JJ0POBbE UEIOBEKA.

Jlomectukanust U cenekuus. MeToapl celeKnud. bHOoTeXHOIoTHs, €€ HalpaBlICHUS U
NEPCIEeKTUBHI pa3BUTHSL. buobezonacnocme.

Teopus 3BoIOLUN



Pa3BuTne »BOMIOLMOHHBIX UAEH, 3BotonMoHHas Teopus Y. JlapBuna. CuHTETHYECKAs
Teopust 3BoJOIMM. CBHUIETEIBCTBA SBOJIOLUMU KUBOM TPUPOAb.. MUKpPOIBOMIONUSA U
MakpolBoitouus. Bup, ero xputepuun. llonmynsums — sieMeHTapHas €JUHMIA SBOJIIOLUU.
JIBMKYIIHE CUIIBI SBOJIIOIMH, UX BIUSHUE HA TeHOGOH I momyssiiiy. HarpaBiieHus SBOJIIOIHN.

MHoroo6pa3ue OpraHM3MOB KaK pe3ylbTaT O3BOJIONHMH. [IpUHIHMIEI KiIaccu(UKaIum,
CUCTEMAaTHKa.

PazButue xxu3Hu Ha 3emiie

['unoTe3b! npoucxoxaeHus KU3HU Ha 3emiie. OCHOBHBIE 3TaIlbl 3BOJIIOIMN OPraHUYECKOTO
Mupa Ha 3emiie.

CoBpemMeHHbIE MpEACTABIEHUS O MPOUCXOXKICHUM YEJIOBEKa. OBOJIOLUS YelIOBeKa
(anTpomorenes). JIBIKyIlME CHIJIBI aHTpOIOreHe3a. Pachkl yenoBeka, MX HPOMCXOXKJIEHUE H
€/IMHCTBO.

OpranusMsl ¥ OKpyXarolas cpea

[IpucnocobaeHnst OpraHu3MoB K JEHCTBUIO HKOJIOTUYECKUX (DAKTOPOB.

buoreoneno3. Dxocucrema. PasHooOpasue skocuctemM. B3auMoOTHOLIEHMS MOMYIISIIHMA
pa3HbIX BHAOB B 3KocucTeme. KpyroBopoT BelIECTB M IOTOK BSHEPrUH B HSKOCUCTEME.
YcToiuuBOCTh M JUHAMUKa SKocucTeM. [locrnencTBust BIMSHUS AEATEIBHOCTH 4YelloOBeKa Ha
skocucteMmbl. CoxpaHeHne 6MopazHo00pa3us Kak OCHOBA YCTOMUMBOCTH 3KOCHUCTEMBI.

Crpykrypa 6uocdepnl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChEpHI.

Kpyzoeopomur sewyecme 6 buocgepe.

I'moGanpHBIC aHTpOTIOTEHHBIE H3MeHeHusI B onocdepe. [IpobiemMpl yCTOWYNBOTO pa3BUTHSI.

Ilepcnexmuswl pazsumus OUOIO2ULECKUX HAVK.

ITPNe 1 «Pemenue reHeTUUECKHX 3a/1a4 TI0 MOHOTHOPUIHOMY CKPEITUBAHHIO)

ITPNe 2 «Penienune reHeTUUECKHUX 3a/1a4 10 TUTHOPUIHOMY CKPEITUBAHHIO)

IIP Ne 3: «Penrenne 3K0I0rM4ECKUX 3a1a9)»

JIPNe 1. M3yuenne MopdhoJIOTHUECKOTO KPUTEPHsI BUA.

JIPNe 2. 3yueHune sKOJIOTUYECKUX HUII Pa3HBIX BUJOB PACTCHHM.

JIPNe3. MoaenupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOAAIIUX B 3KocucTeMax. Th



[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA IIPOI'PAMMBLI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiaMBaIOTCS TpPeOOBAaHUA K pe3yiabTaTaM OCBOCHUS
00yJaromuMuCs MPOrpaMM CpeHEro o0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MNpECAMCTHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3ylbTaTOB OCBOCHHS TpeameTa «buosiorwsy BBIIEICHBI
CIIENYIONINE  COCTABJISIIONIME: OCO3HAHWE OOYYAIOUIUMHCS  POCCHMCKON  TpaKTaHCKOH
HUJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOMPEICICHUIO,
HaJU4YMe MOTHUBAIIMM K OOYYCHHIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOXKJICHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEW W MCTOPHUYECKUX TPAJUIIMA Pa3BUTH
OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTH M CITOCOOHOCTH 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
NESTETHHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHOJOTHYECKOTO
00pa3zoBaHusl, HATMYHE YKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh IIEJIM M CTPOUTH
’KM3HEHHBIE TUIaHBL.

JInyHOCTHBIE pE3yabTaThl OCBOEHUA IpeaMeTra «bHoNorus» IOCTUTarOTCsS B €IUHCTBE
y4eOHOM M BOCIHTATENBHON JEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJBTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU TMOBEACHUS U CIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHsI BHYTPEHHEU IMO3ULMMU JIMYHOCTH, MMATPUOTHU3MA,
YBOKECHUSA K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TPyAa M CTApLIEMy IOKOJIEHUIO, B3aWUMHOIO
yBOKEHUSA, OEpeKHOTr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALMOHAJIBHOrO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH Cpelie.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS y4eOHOTO mpenMeTa «buoorus» A0IKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHONW BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHMEHTAllMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJICHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM  POCCHHMCKOTO  OOIIEecCTBa,
paciIMpeHUe KU3HEHHOTO OIbITa M ONBITA JESITEIBHOCTH B IIPOLIECCE PEANTM3alMM OCHOBHBIX
HaIPaBJIEHUI BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YHCJIE B YACTH:



1) IpakaIaHCKOIro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIUK OOy4Jaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEM, yBa)K€HUE 3aKOHA U
IIPaBOIIOPSIJIKA;

TOTOBHOCTH K COBMECTHOI TBOp‘-ICCKOfI ACATCIIBHOCTHU NIPpHU CO3JaHHUN y‘lG6HBIX IPOCKTOB,
peuICcHNN y‘IC6HI:vIX " IIO3HABAaTCIbHBIX 3a/1a4, BBIIIOJTHCHU N OMOJIOTMYCCKUX OKCIICPUMCHTOB;

CIIOCOOHOCTh  OMPEENSTh COOCTBEHHYIO TO3HUIIMI0 [0 OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YyMEHHE YYHUTBIBAaTh B CBOUX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKJICHUSMH, KYIbTYPHBIMU IIEHHOCTSIMU U COLMAIIbHBIM
IOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHUS YYCOHBIX,
MMO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBaXWUTEIHLHOTO OTHOIICHHS K MHEHHIO

OTIIOHEHTOB NP 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEPKAHUS;

TOTOBHOCTH K TYMaHUTApHOMN U BOJOHTEPCKON NEeSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:
c(OpMUPOBAHHOCTh POCCUNCKOMN TPaKJAHCKOM WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU meper PoauHOMN, ropaoctu 3a CBOW Kpaii, CBOIO

PO,Z[I/IHy, CBOM SI3BIK U KYyJIbTYpPY, HIPOIJIOC U HACTOALICC MHOI'OHAIITMOHAJIBHOT'O HAPOJa POCCI/II/I;

HEHHOCTHOC OTHOLICHHUC K MPUPOAHOMY HACJICIUKO W IIAMATHUKaM IPUPOIbI,
JocTtuxkeHusM Poccuu B HAYKC, HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTD OLICHHUBATh BKJIA[] pOCCHﬁCKHX y‘IéHLIX B CTAHOBJICHUC W Pa3BUTHUC
6I/IOJ'IOFI/II/I, MMOHMMAaHUS 3HaYCHHS OMOJIOTUH B TIO3HAHUU 3aKOHOB MMpUpPOAbI, B )KU3HU YCIIOBCKA U

COBPEMCHHOT'O O6IJ_ICCTB8.;

uzaelHas yoex 1IEHHOCTb, TOTOBHOCTb K CITy’KE€HHIO U 3auute OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

OCO3HAaHUC NYXOBHBIX LICHHOCTEH pOCCHfICKOl“O HapoJa;



c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO U TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILEro;
OTBETCTBEHHOE OTHOILIEHWE K CBOMM POJUTEISM, CO3JaHUI0 CEMbU Ha OCHOBE

OCO3HAHHOTO IMPUHATUSA LIGHHOCTGfI CEMENHOU KU3HU B COOTBETCTBUU C TpaguuusaAMU HaApOOd0B
Poccuu;

4) ICTETUYICCKOTO BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHMI;

ITOHUMAHUE SMOIIMOHAJIBHOI'O BOSJIefICTBHH JKHUBOU IprupoabI 1 e€ OEHHOCTH,

TOTOBHOCTb K CaMOBBIPXKXCHUIO B pPa3HbBIX BHJAaX HMCKYCCTBA, CTPEMIICHHUC MPOABIIATH
KadyecTBa TBOp‘ICCKOfI JIMYHOCTH,

5) puznyeckoro  BocnuTaHus, (OPMHUPOBAHHMSI  KYJbTYPbl  3I0pPOBbSI W
AMOLMOHAJIBHOTO (JIarONoJIy4us:

IIOHUMAHHUC U pCaJin3alusa 3JI0pOBOIo U 0e301acHOro 06pa3a KHU3HU (31[0p0Boe IIUTAaHUC,
CO6J'IIOI[€HI/I6 TUT'MCHUYCCKUX IIPaBUI U HOPM, C6aHaHCI/IpOBaHHBII>'I PEKUM 3aHATHH U OTAbIXa,
peryisipHas (1)1/131/1%01(3}1 aKTI/IBHOCTB), 6epe>I<Horo, OTBETCTBECHHOI'O MW KOMIICTCHTHOI'O
OTHOIICHHUA K CO6CTBCHHOMy (bHSquCKOMy " IICUXUYCCKOMY 310POBBIO;

NNOHUMAHUC [CHHOCTU TMpPaBUJI HHAUBHUAYAJIBHOI'O MW KOJUJICKTUBHOI'O 0e30macHoOro
MOBCACHUS B CUTYyallUAX, YIPOKAKOIIUX 3I0POBbIO U JKU3HU JIIOI[CI;'I;

OCO3HAHUE TOCJEICTBUN W HENPHUSATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHUS aIKOTOJIA,
HApPKOTHUKOB, KypeHUs);

6) TPya10BOT0 BOCIIMTAHHUSI:
TOTOBHOCTH K TPY/Y, OCO3HAHHE [[CHHOCTH MacTepCTBa, TPYI0JI00uE;
TOTOBHOCTh K  aKTHBHON  JEATEIBHOCTH  TEXHOJOTMYECKOH W COUHMAIbHOU

HaIlpaBJICHHOCTH, CIIOCOOHOCTH WHULIUHUPOBATDH, IUIAHUPOBATL U CaAMOCTOATCIBHO BBIIIOJHATH
TAaKYHO OCATCIIbHOCTD,



HMHTEpEC K pa3iudHbIM cepam mpodecCHOHATBHON NEATEIBHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiei mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JIOrNYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11€7I€CO00pa3HOE OTHOILIEHUE K MPUPOJIE KaK HCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIECTBOBAaHUS,

MOBBILLIEHUE YPOBHS HSKOJIOTUYECKOM KYNbTYpbl: IPUOOpPETEHHE ONbITa IJIAHUPOBAHMS
ITOCTYIIKOB Y OLICHKN UX BO3MOKHBIX IIOCIICCTBUMN JUIsl OKPY/KAFOIIEN CPE/Ibl;

OCO3HAaHHE TJI00aJIbHOr0 XapaKkTepa SKOJIOrHYEeCKUX MPoOeM U MMyTel UX perieHus;

CIOCOOHOCTH MCIOJIb30BATh MPHOOPETaeMble TIPH U3YICHUH OWOJIOTHH 3HAHUS U YMCHHUS
MPU PEIICHUN TPOOJIeM, CBSI3aHHBIX C PaAIllMOHATBHBIM IPHPOJIONIOIB30BAaHUEM (COOIOACHNE
ImpaBuJI MOBCACHUA B HNPHUPOAC, HAIIPABJICHHBIX Ha COXPAHCHHWE PABHOBCCHA B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChEpPHI);

AKTMBHOE HEMNpPUATHE JEHCTBUH, MPUHOCAIIMX BPEH OKPYXKAIOUIEH MPUPOIHOUN cpene,
yYMEHHE MPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJIOTMYECKHUE TMOCIEICTBUS MPearpUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIWM4YUEC Pa3sBUTOr0 SKOJOTHMYCCKOI'0 MBIIIJICHUS, JKOJIOTHYECKOM KYJIbTYpPbI, OIIbITA
ACATCIIbHOCTH 9KOJOTHYECKOM HaIpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHECA HMH B
HO3H3B3TGJ'IBHOI>1, KOMMYHHKaTHBHOﬁ U COIHaIbHOM IMPAKTUKEC, T'OTOBHOCTU K Y4YaCTHUIO B
HpaKTquCKOﬁ JACATCIIBHOCTH 9KOJIOTHYECKON HaIrpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHHUS, COOTBCTCTBYHOLICTO COBPECMCHHOMY YPOBHIO
pa3sBUTHUA HAYKH U 06IHGCTB6HHOI>'I IMPAKTUKHU, OCHOBAHHOT'O Ha JUAJIIOTC KYIbTYDP,
CHOCO6CTBYIOH_ICFO OCO3HAaHHNIO CBOCTO MECTA B MOJIMKYJIBTYPHOM MUPC;

COBCPHICHCTBOBAHUC SI3BIKOBOM U YUTATEIILCKOM KYJIBbTYpPBI KaK CPCACTBA B3aHUMO/ICHCTBUS
MCXKAY JIIOAbMHU W ITO3HAHUA MHUPA,

MOHUMaHHUe creunu(pUuKd OMOJIOTUU KaK HayKd, OCO3HaHMs €€ poiu B (POPMUPOBAHUU
PalMOHABHOTO HAYYHOI'O MBIIIJICHUS, CO3AaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolemM
MUpE KaKk O €JUHCTBE MpPUPOJbI, YeJoBeKa U oOIIiecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH MpodIeM COXpaHeHHs TPUPOTHOTO PaBHOBECHUS;

Y66)K,Z[éHHOCTB B 3HAYMMOCTH OHMOJIOTHHU JJIA COBpCMCHHOfI OUBUIN3alIUU: oOecreueHust
HOBOI'O YPOBHA Pas3sBUTHUA MCAWULIMHBI, CO3AaHUC TICPCIICKTUBHBIX 6HOT€XHO.HOI‘HI>1, CIIOCOOHBIX



pelaTh pecypcHble NpoOaeMbl pa3BUTUS YEJIOBEUECTBA, IIOUCKA MyTEH BbIXOJA U3 INI00ATBHBIX
HKOJIOTUYECKUX MPo0IeM 1 0OecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCTIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUM OMOJOTMYECKUX 3HAHUI B LEJSX MOBBILIEHUs 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, KaK COCTaBHOM dYacTh (PYyHKIIMOHAJIbHOU
IpPaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi mpu u3y4eHuu ONOJIOTHH;

IMOHMMAHHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCITIOJIB30BAaTh TIOJMy9aeMble 3HAHUS JUIS aHaiuu3a W OOBSCHEHUS SBIICHUN
OKPYXAIOIIEr0 MHpa M TMPOUCXOJANIUX B HEM HM3MEHEHMM, yMEHHE JellaTh O00OCHOBAHHBIC
3aKJIIOYEHUSI HAa OCHOBE HAyYHBIX (DAKTOB W MMEIOIIUXCS JaHHBIX C IEJbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITCIALHO HCIOJL30BATh OHMOJIOTHMYECKHE 3HAHUS I pelICHUs
HpO6J'I€M B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

OCO3HAHUE LIEHHOCTH HAayYHOU JESATENbHOCTH, TOTOBHOCTh OCYLIECTBISATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO AECSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJTYYCHUIO HOBBIX 3HAHUU 1[0 OWOJIOTHM B COOTBETCTBUM C JKU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yibTaThl OCBOCHHS yueOHOro rnpeaMera «buosjorusy BKIOYAIOT:
3HauYUMble JUIS  (OPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexTmpeIMeTHbIE) 00LIEHAYYHBIE TTOHSITHSI, OTPaXAIOIIHNE 1IeJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4yHbI (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUe, HAOIIOJCHHE, U3MEpPEHHUE, IKCIEPUMEHT M JIPYTHUX), YHHBEpCajIbHbIC
yueOHbIe JeHCcTBUS (IIO3HABATEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIHOHAIBHONW T'PAMOTHOCTH M COIIMANBHOW KOMIIETEHIIMU OOYdYarolIuxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIINHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4ueOHbIE ACWCTBHUS B TIO3HABATEIHHOU U
COIIMAIbHOW MPAKTHUKE.

MeTaHpeﬂMeTHLIe pe3yiabTaThl OCBOCHHA IIPOTpaMMBbI CPECIHETO O6H_ICFO O6pa30BaHI/I$I
AOJIKHBI OTpaKaTh:

OB.]'IaZ[eHI/Ie YHUBEpPCAIbHBIMHA y‘-lGﬁHLIMI/I NO03HABATEIbHBIMHU I€HCTBUSIMH:



1) 6a30BbIe JJOrHYeCKHe TeHCTBHA:

CaMOCTOSITEJIbHO (OPMYIUPOBaTh U aKTyaJIM3HpPOBaTh IHpoOieMy, paccMarpuBaTh e
BCECTOPOHHE;

HCII0JIb30BAaTh IpPU OCBOCHHWM 3HAHUN NPUEMBI JIOTMYECKOIO MBILUIEHHUS (aHAIU3a,
CUHTE3a, CpaBHEHUs, Kilaccudukanuy, o00OIIEeHUs), pPaCKPbIBATh CMBICI OHOJOTHYECKUX
MOHATHUH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU HOHATUIMHU);

ONpCAC/IAATE LCIIU ACATCIBHOCTH, 3aJaBasl IMApaMCTPbl W KPHUTCPUHU HUX JOCTUKCHUA,
COOTHOCHTD PE3YJIbTATBI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

HCII0JIb30BAaTh OMOJIOTUYECKUE MOHATHUS sl OOBsICHEHUS (DAKTOB M SIBICHUN KUBOU
MIPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCYXJIeHUS (MHAYKTUBHBIE, NEAYKTUBHbBIE, [0 aHaJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PacCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIFOYEHUS;

MIPUMEHSTh CXEMHO-MOJICJIBHBIC CPEACTBA IS MPEJCTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUN B W3YYaeMBIX OHMOJOTHYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHIeHHs] TPOOIEMbI C YUETOM aHaN3a UMEIOIINXCS MaTepUaibHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIEATEIBHOCTH, OIIGHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISM,
OIICHUBATh PUCKHU ITOCIICACTBUH NCATEIHHOCTH;

KOOpAMHUPOBATL W BBIIIOJIHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O H
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

pa3BUBaTh KPCATUBHOC MBIIJICHUEC IIPU PCIICHNUH JKU3HCHHBIX HpO6J'IeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE AeiiCTBHS:

BJIaJACTh HaBbIKAMU y‘IC6HO'I/ICCH€I[OBaTeJ'ILCKOI71 n HpOCKTHOﬁ JACATCIIBHOCTH, HaBbIKaMH
pa3speuICHuA Hp06J'IeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCETOJI0B
peuICHUA MPAKTUYCCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX METOJ0OB ITO3HAHU A,

HCIIOJIb30BATL PA3JIMYHBIC BUIABI ACATCIIBHOCTHU IO IIOJIYYCHUIO HOBOT'O 3HAHUA, CTO
HUHTCpHpCTAllUY, Hp606pa30BaHI/II-O U MMPUMCHCHHUIO B y‘le6HHX CUTyaludaXx, B TOM 4YHUCIIC TIpU
CO3JaHuHn y‘ICGHBIX 1 CONHAJIBHBIX ITPOCKTOB;

(bOpMI/IpOBaTL Hay‘lHBIﬁ THII MBIIIJICHUS, BJIAACTh HaquOﬁ TepMHHOHOFHCﬁ, KIIOYCBBIMHA
HOHATUAMHU U MCTOJJaMU,

CTaBHUTb H (I)OpMyJIHpOBaTB COOCTBEHHBIE 3aga4u B O6pa3OBaTCJIBHOI>'I JACATCIIBHOCTU U
JKU3HCHHBIX CUTYyallUuAX;



BBIABJISITH IIPUYMHHO-CJICACTBEHHBIE CBSA3M M aKTYaJIUM3UpOBATh 3aady, BbIJBUIATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh ApIYMEHTHI IS JOKA3aTelIbCTBA CBOUX YTBEPXKACHUM, 3aaBaTh
rapaMeTpsl U KPUTEPUU PELLICHMUS;

AHAJIM3UPOBATE IIOJYYCHHBIC B XOA€ PCHICHUA 3aJjadu pPE3ylibTaTbl, KPUTHUYCCKHU
OLCHUBATDb UX NOCTOBCPHOCTDL, ITIPOTHO3UPOBATHL UBMCHCHHEC B HOBBIX YCIIOBUAX]

JAaBaTb OUCHKY HOBBIM CUTyallUsM, OLICHHUBATDH HpHO6p€TéHHBIﬁ OIIBIT,

OCYIIECTBIISITH IEJICHANPABICHHBIA MOUCK TEPEHOCA CPENICTB M CHOCOOOB JICHCTBHS B
poheCcCHOHANBHYIO CPENY;

yMETh TE€PEHOCUTh 3HAHWsA B TIO3HABATENBHYIO M  TMPAKTHYECKYI0 00JacTu
KU3ZHEICSITCIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIC WJEH, TpEAjaratb OPUTHHAIBHBIE TOJIXOJbI W PEIICHUS, CTaBUTh
poOJIEMBI M 337]a91, TOTTYCKAIOIINE AIbTePHATUBHBIC PEIICHHMS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3JTUYHBIX MUCTOYHUKAX MHPOpManmu (TEKCTe y4eOHOTo mocoous,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHbIX, B MHTepHeTE), aHaIM3UpOoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpMm
MPEJCTABICHHS, KPDUTUICCKU OIICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTHBOPEUUBOCTH;

(dbopMynupoBaTh 3amnpockl W MPUMEHSATh Pa3IMYHbIE METOJbl MPU IMOUCKE U OTOOpe
O6uosnoruueckoi nHGopMaIul, He0OOXOIUMOM JIIsl BHITIOJIHEHUST y4eOHBIX 3a/1ad4;

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BAHUA I/IH(l)OpMaI_II/IOHHO'KOMMyHI/IKaTI/IBHBIX TeXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OPMY TIPEACTABICHUS OUOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BAaTh HAYYHBIA $I3bIK B KaueCTBE CpPEACTBAa MpuU padoTe ¢ OMOJIOTHYECKOM
uH(popMaluen: NPUMEHITh XUMUYECKUe, (PU3NYECKUE U MaTeMaTHYeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpPY, HCIOIB30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;

BIIQJICTh HAaBBIKAMHM pAClO3HABaHHWS W 3allUThl WHpOpMAIKK, HWH(GOPMAIMOHHON
0€3011aCHOCTH JINYHOCTH.

OBnaneHne YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMHA JEeHCTBUSIMM



1) o6meHue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCEX cdepax >KU3HH, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WIH JUCKYCCHU TI0 CYIIECTBY OOCY)KJaeMOM TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3HIBAThH
CYXJEHUS OTHOCHUTENIbHO BBIMOJHEHUsI Npe/ularaéMoi 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUHI JAPYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHUH);

pacrno3HaBaTh HeBepOaJIbHbIE CpeACTBA OOIIEHHS, NOHMMATh 3HAYEHHE COLUAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIIMKTHBIX CUTYAIMH, YMETh CMSATYaTh KOH(PIUKTHI U
BECTHU IIEPETOBOPHI;

BIIQJIETh PA3TUYHBIMU CIIOCOOAMHU OOIICHUS U B3aMMOJICUCTBHS, TIOHUMATh HAMEPECHHS
JIPYTUX JIIOJIEH, MPOSIBIATh YBAXUTEILHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (popme

(hopMyTUPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3J1araTh CBOIO TOYKY 3PCHHS C HCIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:
MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHON paOOTHI MPU
perieHun OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUSI TPYITIOBBIX

(dhopM B3aMMOICHCTBHS MIPU PEIICHUN YIEOHOM 3a/1a4u;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

INpUuHUMATb LCJIN COBMECTHOM ACATCIIBHOCTU, OPraHMU30BbIBATH W KOOPIAWMHHPOBATH
HeﬁCTBHH o €€ IOCTHIXKEHMIO: COCTABIATH IJIaH HeﬁCTBHﬁ, pacrupeacisiTb PoJin C yLIéTOM MHEHHHN

Y4aCTHUKOB, 00CYXAaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KQ4e€CTBO CBOETO BKJIA/1a U KaXKJOTO YYaCTHHKA KOMAaHJIbl B OOIIMI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npempiiaratb HOBBLIC ITPOCKTbI, OUCHUBATL HIACH C IMO3WIMKM HOBHU3HLI, OPUI'MHAJIbLHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIAThL IMO3UTHBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTYyAlUAX,
MPOsBJIATE TBOPYCCTBO U B006pa)KeHI/Ie, OBITh HMHUIIMAaTUBHBIM.

OgiajieHne YHHBEPCATbHBIMU PETryJISITABHBIMY JIHCTBUSIMH:
1) camoopranu3amnusi:

HCIIOJIB30BaTh OHOJOTMYECKUE 3HAHUS JJIs1 BBIABJICHHUA HpO6HCM U UX pCHICHUA B
JKHU3HCHHBIX U y"Ie6HbIX CUTYyalluiX;



BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX
JNEUCTBUSIX U MOCTYNKaX MO OTHOILICHHWIO K >KMBOM IPHUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXAIOIUX;

CaMOCTOSITEJILHO OCYIIECTBJISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U

JKU3HCHHBIX CUTYyalHuAX,

CaMOCTOSTEJIBHO COCTABIIATh IIJIAH PELIEHUs IPOOIEMBI C YUETOM UMEIOILINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH ¥ MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;
paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUI;

JIeN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATH (DOPMUPOBAHUIO U TIPOSBICHHUIO IIUPOKON SPYIUIIMH B Pa3HBIX 007IaCTIX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHTyallUsIM, BHOCHUTb KOPPCKTHUBBLI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PEIYJIIBTATOB LECJISAIM;

BJIaJ€Th HAaBbIKaAMU [MO03HABaTEIILHOM pe(i)HeKCI/II/I KaK OCO3HAaHHUs COBEpIIaCMbIX ,HCfICTBHfI
1 MBICJIIMTCIIBHBIX IIPOLECCOB, UX PE3YIILTATOB U OCHOBaHI/Ifl, HCIIOJIB30BaTb HpI/IéMBI pe(bneKch
JJIs1 OICHKH CUTyalluu, BBI60pa BCPHOI'O PCIICHM,

YMETb O€HUBATh PUCKHU X CBOCBPEMCHHO IIPHMHUMATh PCIICHUS 110 X CHUKCHUIO,

NPpUHUMATL MOTHBBI U apTYMCHTBI APYI'UX IIPU aHAJIN3C PE3YJIbTATOB ACATCIIbHOCTH,

3) npunsiTHe cedsl M APYIUX:

MIPUHUMATh ce0s, MOHUMasi CBOM HEOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX [P aHAIN3€E PE3YJIbTATOB JESITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3sBUBaTh CIIOCOOHOCTh TOHUMATh MUD C MO3UIUU APYTroro 4CJ0BCKaA.



HPEIMETHBIE PE3YJIBTATDBI

[IpenmertHbie pe3yabTaThl ocBoeHHs mporpamMmmbl COO mo 6uosnoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT Crier(HUUecKre Uit y4eOHoro npenmera «buonorusy HaydHble 3HAHHSA, YMEHUS U
CTIOCOOBI JNEUCTBUN 110 OCBOEHHIO, MHTEPIPETALNH
1 ipeoOpa30BaHUI0 3HAHWUMN, BUJIBI IEITEILHOCTH IO TTOJYYSHHIO HOBOTO 3HAHUS M IPUMEHEHHUIO
3HAHUW B pa3jIMYHbIX YYEOHBIX CHUTyallMsIX, a TAaKKE B PEAIbHbIX >KU3HEHHBIX CHUTYyallUsX,
CBSA3aHHBIX ¢ Ouosorueil. B mporpamme mnpenMeTHble pe3yiabTaThl MPEJICTABJICHBI MO TOAAM
00y4eHusl.

[IpenmerHbie  pe3ynbTaThl OCBOeHMsI yueOHoro mpenmera «buonorus» ¢ 10
KJlacce NO0IKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIM OWOJIOTMHM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW T'PaMOTHOCTH YeJIOBEKa JUIs PELICHHs AKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEPKAHUE OMOJIOTHYECKHX TEPMUHOB M TMOHSITHN: KU3Hb, KJICTKA,
OopraHu3m, MeTabo0Ji3M (0OMEH BEIECTB U MPEBpaIleHUE SJHEPTUH ), TOMEOCTa3 (CaMOperyIsius),
YpOBHEBasi ~ OpraHM3allUsl  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHHE  (PENpOayKIHs),
HACJIEICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BUTHCE;

YMEHHME H3Jarath OWOJIOTHUYECKHE TeopuHu (KIETOYHas, XPOMOCOMHAs, MYTAallMOHHAas,
LEHTpaJbHAsl J0orMa MoOJIeKyIsipHor Ouosiorun), 3akoHbl (I'. Mennmens, T.Moprana, H.
. BaBunoBa) u yyenus (0 HEHTpax MHOT000pasus U MPOUCXO0KACHUS KyJIbTYpHBIX pacTenuid H.
. BaBunoBa), onpeaensTh TPaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHC BJIAACTh MCTOAAMU HAYYHOI'O IO3HAHHSA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie Hn OIIMCaHHuC
JKUBBIX CHCTCM, IIPOLOECCCOB H HBHGHHﬁ, opraHusanusa MW IPOBCACHUC OHOJOTMYECKOTO
OKCIICPUMCHTA, BBIIBUIKCHUC THUIIOTE3bI, BbIABJICHHUC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU
BCIMYMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TCOpI/Iﬁ " 3aKOHOB, YMCHHUC JICJIaTh BbBIBO/JIbI HA OCHOBAHUHU ITOJTYUCHHBIX PE3YJILTATOB,

YMEHHE BBIACIATH CYIIECTBEHHBIC NMPH3HAKA BHPYCOB, KIETOK MPOKAPHOT U DYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
NPEBpAIICHUs] SHEPTHU B KJIETKE, (POTOCHMHTE3a, IJIACTHYECKOTO M JHEPreTHYECKOro oOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKCHHUS, WHANBUAYATBHOTO Pa3BHTHS
opraHusma (OHTOT€He3);

YMEHHE TPUMEHSTh TOJy4eHHBIC 3HAHUS [UISl OOBSICHEHHs OMOJIOTMYECKUX MPOLECCOB U
SIBJICHUH, JUISl IPHUHATHS IPAKTUYECKUX PEIICHUH B MOBCEAHEBHOMN KU3HH C IIETBbI0 00eCTICUeHHSI
0€30TacCHOCTH CBOEro 3J0pPOBbS W 3/I0POBbSI OKPYXAIOUIMX JIOJCH, COONIOACHHS HOPM
IPaMOTHOTO TOBEACHHUS B OKpYXKaloUled NPUPOTHON cpele, NMOHMMaHHE HEOOXOAUMOCTH
UCIIOJIb30BAHUS JIOCTIDKCHUH COBPEMEHHON OMOJIOTMM M OMOTEXHOJOTUH Ul PaliOHaIbHOTO
MPUPO/IOTIONIL30BAHUS;



YMCHHUC pellaTb 3JICMCHTAPHBLIC TCHCTUYCCKHC 3aJa4ud Ha MOHO- U III/II‘I/I6pI/II[HOG
CKpCUIMBAHUC, CUCIIVICHHOC HACJICIOBAHUC, COCTABJIATH CXCMbI MOHOI‘I/I6pI/II[HOI‘O CKpCHIMBaHUA
JUIA IpEeACKa3aHrd HACIICJOBaHUA ITPU3HAKOB Y OPraHu3MOB;

YMEHHE BBITIOJIHATH JIAOOPATOPHBIC U MpPAKTHYECKUE PabOThI, COOIOAATh MpaBUIIA MPH
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYCCKH OICHWBATh W HHTEPIPETUPOBATH WH(POPMAIUIO OHOJIOTHYIESCKOTO
COJICpXKaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HMCTOYHHKOB (CpeacTBa
MaccoBOW MH(POPMAIUH, HAYYHO-TIOMYJIIPHBIE MaTepUajbl), STUUYECKUE aCIEKThl COBPEMEHHBIX
HCCJICIOBAHNUM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHHU;

yMEHHE CO03/1aBaThb COOCTBEHHBIC IMCbMEHHBIE W YCTHBIE COOOIIEHHs, 00001Ias
OMOJIOTMYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmerHbie  pe3ynbTaThl OCBO€HMsI yueOHoro mpeamera «buonorus» ¢ 11
Kalacce N0TKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE W POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJICPKaHIE OMOJIOTUIECKUX TEPMHUHOB U MTOHSTUH: BT, TIOMYJISIIUS,
reHo(OH I, SBOJIONMS, JBIKYIIHE CHIBl ((DakTOpbl) DBOJIIOIUH, MPHCTIOCOOJICHHOCTh
OpraHu3MOB, BHJI0O00pa30BaHME, OKOJOTHYECKHE (HAKTOPBL, OSKOCHCTEMA, IPOIYICHTHI,
KOHCYMEHTBI, PEIIyLIEHTHI, IIETIH MIUTaHHsI, YKOJOTHYECKas MMpaMua, OHOTeorieHo3, ouochepa;

yMEHHME Wu3jaraTth Ouosoruyeckue Teopuu (dBostounoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs ABOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojicrsa K.
M. bapa, uepenoBaHus TNIaBHBIX HampaBieHuil u nyrei sBomoonuu A. H. CeBeprioBa, yueHus 0O
o6uoctepe B. 1. BepHajackoro), onpenensiTh rpaHULIbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMCHHC BJIAACTh MCTOAAMU HAYYHOI'O IO3HAHHA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie Hn OIIMCaHHuC
JKUBBIX CHCTCM, IIPOLOECCOB H HBHGHHﬁ, opraHusanusa MW IPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIABUIKCHUC THUIIOTE3bI, BbIABJICHHUC 3aBUCUMOCTU MCKAY HUCCIICAYCMbIMU
BCIIMYMWHAMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ " 3aKOHOB, YMCHHUC JCJIaTh BBIBOJIbI HA OCHOBAHUHU IMOJIYUCHHBIX PE3YJILTATOB,

YMEHUE BBIJICIATH CYIIECCTBEHHBIC TPU3HAKUA CTPOCHUSI OMOJIOTHYECKUX 00BEKTOB: BUJIOB,
MOMYJISAIUN, TPOIYIICHTOB, KOHCYMEHTOB, pEIyIEHTOB, OHOTEONEHO30B U OIKOCHUCTEM,
OCOOCGHHOCTH  TPOIECCOB:  HACIEJACTBEHHOW  HM3MEHUYMBOCTH, E€CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JACHUCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3MbI, TIEPEHOCA BEIIECTB ¥ IOTOKA YHEPTHU B SKOCHCTEMAaX, aHTPOTIOTCHHBIX H3MCHEHUH B
IKOCHCTEMaX CBOEW MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OUOTCOXMMUYECKHX IIMKIOB B
ouocdepe;



yYMEHUE NMPUMEHATH MOJyYCHHbIE 3HAHUS JUIs OOBSICHEHUS! OMOJIOTMUYECKUX MPOILIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEITIbI0 00ecTied eHUs
0€30IaCHOCTH CBOErO 370POBbSI U 3JI0POBbSI OKPYXKAIOUIMX JIIOJCH, COOIIOfeHUS HOPM
IPaMOTHOIO MOBEJCHMUSI B OKpPY)KAIOWIEH INPUPOAHON cpelle, NOHMMaHUE HeoOX0IUMOCTU
HCIIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOM Onosioruu JUTS palMOHAIBHOTO
IIPUPOIOTIOJIB30BaHMS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3a/lauM, COCTaBIATh CXEMbI IEpeHOca
BEIIECTB M HEPIUM B IKOcHcTeMax (LENH MUTaHus);

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTU4YecKre paboThl, cOOMI0aTh MpaBuia MpU
paboTte ¢ yueOHbIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHUYECKU OIEHWBATH W HHTEPIPETUPOBATh MH(POpPMALIUIO OUOIOTHIECKOTO
COJIEpKaHUs, BKJIIOYAIONIYIO TICEBJOHAYUYHbIE 3HAHUS W3 Pa3IUYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJI0O0ATbHBIC
AKOJIOTUYECKHUE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UILHUIO;

YyMEHHE CO03/[aBaTb COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIeHus, 0000mas
OMOJIOTHYECKYI0 HH(POPMAIIUI0 W3 HECKOJBKMX HWCTOYHHUKOB, T'PAaMOTHO HCIIOJIh30BaTh
MOHATHIHBIN anmapaTt OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne Hasganue pasznena Koi-Bo yacos
1 buonorus xak Hayka. 2
2 JKuBble cucTeMbl U UX OpraHu3aLusl. 1
3 XHWMHUYECKUHI COCTAB U CTPOEHUE KIIETKU. 8
4 Ku3HenesTeNbHOCTh KICTKH. 6
) PasMHOkeHNE U MTHAMBUAYAIBHOE Pa3BUTHE 5
OpraHu3MOB.
6 HacnenctBeHHOCTh U N3MEHYMBOCTH OPraHU3MOB. 8
7 Cenexuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH. 3
8 PesepBHOE BpeMs. 1
Hroro 34
TEMATHYECKOE IIJNIAHUPOBAHHUE
11 KJIACC
HasBanue pasznena Kos-Bo wacos

Ne

(OpraHu3MeHHbBIH YPOBEHB 10
1

[ [omynsIMOHHO-BUI0OBOM YPOBEHB 8
2

[DKOCHUCTEMHBIN YPOBEHb 8
3

briocdepHbIit ypoBeHb 8
4

liToro 34
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHME JIJISA 10 KJIACCA

10 A xnacc
Jlara nposenenus
Ne | Tema ypoka [Lnan DakTt
1 | buosorus B cucrteme HayK. | Henens
2 | Meropl TO3HAHUS KUBOM MTpUpobl. [IpakTrueckas | 2 Hemens
pabota Ne 1 «Mcronp30Banme pa3InyHbIX METOI0B
IIPU U3y4EHUH OMOJIOTUYECKUX OOBEKTOBY.
3 | buonoruueckue CUCTEMBI, MPOIECCH U X M3YYCHHE. | 3 Hemems
4 | Xumuueckuii coctaB KIeTKu. Boga u MuHepanbHbie | 4 HEJens
COJIN.
5 | benku. CocraB u crpoeHue OEIKOB. 5 Henens
6 | depMeHTH — OMOJIOTHYECKUE KAaTaIH3aTOPEI. 6 Henens
JlabopaTtopHnast pabota Ne 1 «3yueHue
KaTaJIMTUYECKOW aKTUBHOCTH ()epPMEHTOB (HA
MpUMEpPEe aMUITa3bl WIIA KaTajaasbl)y.
7 | YraeBoasl. JInnuael. 7 Henens
8 | HyxiienHoBbIie KUCITOTHL. AT®. 8 Hemes
9 | Ucropus u MeToIpI M3y4eHUs KiIeTkH. Kietounas 9 Henens
TEOPUSL.
10 | KiteTka xax 1ieiocTHas KUBas CUCTEMA. 10 Henens
11 | Ctpoenue sykapuoTuueckon kietku. JlaboparopHas | 11 venens
pabota Ne 2 «M3yueHue CTpOCHHs KIETOK paCTEHUH,
YKUBOTHBIX, TPUOOB 1 OAKTEPHl 1101 MUKPOCKOIIOM
Ha TOTOBBIX MUKpPOIIPENapaTax 1 UX OMHUCAHUE.
12 | OOMeH BelecTB WM META00IU3M. 12 "Henens
13 | ®oTocuHTE3. XEMOCHUHTES. 13 "Henens
14 | DHepreTuueckuii 0OMeH. 14 "enens
15 | XKu3HeHHbIN MK KIIeTKU. Jlenenue kietku. Muto3. | 15 Hepens
JlaGopaTtopnas pabora Ne 3 «HaGmronenne MuTo3a B
KJIETKaX KOHUMKA KOpEIlIKa JIyKa Ha TOTOBBIX
MUKpOIpernaparax».
16 | buocunres Oenka. Peakiys MaTpu4HOTrO CUHTE3A. 16 nenens
Tpancnsanus — OuocuHTE3 OeIKa.
17 | KontponbHas pabota « Ku3HenesTensHOCTb 17 nenens
KIICTKI.
18 | Heknerouynsie (hOpMBbI )KU3HU — BHPYCHI. 18 Henens
19 | ®opmbl pa3MHOKEHUST OPTAaHU3MOB. 19 nenens
20 | Meiio3. 20 Henens
21 | O6pazoBaHKe U Pa3BUTHE MOJOBBIX KIETOK. 21 venens
OmnnonorBopenue. JlaboparopHas padota Ne 4
«3yueHne cTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax.
22 | UnguBuayalibHOE pa3BUTHE OPTaHU3MOB. 22 Henens
23 | 'eneTnka — HayKa O HACJIEJICTBEHHOCTH U 23 nHenens
W3MEHUYHUBOCTH.
24 | 3aKOHOMEPHOCTH HACTE0BaHUs IPU3HAKOB. 24 nenens

MOHOFI/I6pI/I,Z[HOC CKpCHIMBAHUC.




25

JurubpunHoe CKpeuuBaHue. 3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUs IPU3HAKOB.

25 uenens

26

CueruieHHOE HaclleI0BaHNUE TPU3HAKOB.
JIaGopatopHnas pabota Ne 5 «M3yueHue pe3yiabTaToB
MOHOTHOPUIHOTO W AUTHOPHUIHOTO CKPEUTUBAHUS Y
Ip0o30(QHIIBI HA TOTOBBIX MUKpOTIpEnapaTaxy.

26 uenens

27

I'eneruka nona. HacnenoBanue npu3HaKoB,
CLICTVIEHHBIX C MOJIOM.

27 "uenens

28

N3menunBocTh. HeHacineacTBEeHHAs H3MEHUYHUBOCTD.
Jlaboparopuas padota Ne 6. M3yuenue
MOTU(DUKAITUOHHONW U3MEHYUBOCTH, MIOCTPOCHHE
BAPUALIMOHHOTO Psifia U BApUALMOHHON KPUBOI».

28 Henmens

29

HacnencrBennas namenunBocTh. JlabopaTopHas
pabota Ne 7. «AHanu3 myrauuid y 1po30(duisl Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

29 uenens

30

T'eneTuka uenoBexa.

30 "Henensa

31

KonTtponpnas padota «HacneacTBeHHOCTD 1
W3MEHYUBOCTh OPraHU3MOB).

31 Henmens

32

Ceneknus Kak Hayka v IIpoIiecc.

32 Henmens

33

MeTo1bl ¥ JOCTUKEHHUS CENEKIINN PACTEHUN U
JKUBOTHBIX. BUOTEXHOJIOTHA KaK OTpacib
MPOU3BOJICTBA.

33 genens

34

KonTtponbHas padota «Cenekius OpraHi3MoB.
OcHOBBI OMOTEXHOJIOTHI.

34 uenensa




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHME JIUIA 11 KIIACCA

11 A kiace
Jlara nposenenus
Ne | Tema ypoka [Lnan DakTt
1 | Opranu3MeHHbIN ypoBeHb: 0o0LIas XapakTepucTuka. | 1 Hexens
Pa3zmHOKXEeHME OpraHn3MoB.
2 | Pa3BuTHe MoyIoBBIX KiIeTOK. OIJIOJOTBOPCHHE. 2 "Henens
3 | UaauBuayaspHOE pa3BUTHE OPraHU3MOB. 3 Henens
buorenernueckuii 3akon. [Ipaktuyeckas padora
«BbIsIBJIEHUE TPU3HAKOB CXOJCTBA 3aPO/IbITIEH
YeJIOBEKa U APYTUX MO3BOHOYHBIX KUBOTHBIX KaK
JTIOKA3aTeJIbCTBA UX POJICTBAY.
4 | 3aKkOHOMEpPHOCTH HaCJIeJOBaHUsI IPU3HAKOB. 4 nenens
MoHoru0puaHoe CKpeluBaHue.
5 | Henonnoe nomunuposanue. ['eHoTHn u peHoTHII. 5 Henens
AHanu3upyroniee CKpeMBaHue.
6 | JuruOpuaHoe ckpemmuBanue. 3aKOH HE3aBHCUMOTO | 6 HeIest
HacJe0BaHUs TPU3HAKOB.
7 | XpoMOCOMHasl TEOpHs HACIIECTBEHHOCTH. 3aKOH 7 Henens
Moprana. ['eneruka nosna. HacnegoBanue,
CIIETJIEHHOE C TOJIOM.
8 | 3akoHOMepHOCTH U3MEHUYNBOCTH. [IpakTHdeckas 8 Henend
pabora «PenieHne reHeTHYeCKUX 3a1a4.
9 | OcHOBHBIE METOIBI CENIEKIINK PACTEHUMN, )KUBOTHBIX | 9 Hemens
Y MUKpPOOPraHu3MoB. buotexHosorus.
10 | KonTponbHas padoTta «OpraHu3MEeHHBIN YPOBEHD. 10 Henemns
11 | [MonynAMOHHO-BHIOBOK YPOBEHB: 00IIast 11 "Henens
XapaKkTepUCcTUKa. Buabl 1 momysisium.
12 | PasBuTHe PBOJIOMMOHHBIX UIAECH. 12 Henena
13 | JABwxKyIue CUIIbI YBOJIIOIIUH, UX BIUSHHUE Ha 13 "Henena
reHO(OH ] MOMYJISIIIUHU.
14 | EcrecTtBeHHBIN 0TOOP KaK (haKTOP SBOJIOIHH. 14 nHenens
15 | MUKpPOSBOIIONHS 1 MAKPOIBOJIIOIHSI. 15 nepens
16 | HampaBieHust 3BOJIIOLIHH. 16 "Henens
17 | Ipunuumns! knaccudukanuu. CucreMaThka. 17 Henens
18 | KontponbHas padota «llomynsainoHHO-BHIOBOM 18 Henensa
YPOBEHbBY.
19 | DkocucTeMHBIN ypOBEHB: 00IIas XapaKTePUCTUKA. 19 nenens
Cpena obuTanus OpraHu3MOB. DKOJIOTUYECKUE
(hakTOpPHI ¥ UX BIMSHUE HA OPTAHU3MBI.
TonepantHocTh U afganTtanus. [IpakTuueckas padora
«BplIsiBIeHUE MpUCIIOCOOICHNH OPraHU3MOB K
BITUSIHUIO PA3IMYHBIX KOJOTHYECKHX (aKTOPOB
CpelibI».
20 | Dxonoruyeckre cooOIIecTBa. 20 Henens
21 | Buasl B3aUMOOTHOIIIEHUH OPraHU3MOB B 21 nenens
JKOCHCTEME. DKOJIOTMYecKasi HUIIa.
22 | BunoBasi U mpOCTPAHCTBEHHASI CTPYKTYPhI 22 uwenens

OKOCHUCTCMBI.




23 | IlumeBsle cBs3u B okocucteme. [IpakTndeckas 23 Henens
pabota «CocTaBieHIe MUIIEBBIX IETICH.

24 | KpyroBopoT BEILIECTB U IIPEBpallleHNe YHEPTUU B 24 nwenens
9KOCHCTEME.

25 | Dkonorudeckas cykieccus. [locneactust BiustHust | 25 Hepens
JeSATEITHHOCTH YEeJIOBEKA HA DKOCHCTEMBI.

26 | KontponpHas pabota « JKOCHCTEMHBIN YPOBEHbBY. 26 Henens

27 | buoctepHsblil ypoBeHb: 00IIast XapaKTePUCTUKA. 27 nenens
buocdepa — rmobdanpHas s3kocuctema. Yuenue B. 1.
Bepnajckoro o 6uocdepe.

28 | KpyroBoport BemecTB B Onocdepe. 28 nenens

29 | DBouronus 6uochepsl. 29 nenens

30 | [TpoucxoxaeHue KU3HU HA 3eMie. 30 Henens

31 | OcHOBHBIE ATAITBI BOJIOIUH OPTAHUIECKOTO MHPA 31 nenens
Ha 3emJie.

32 | DBoTIOLMS YeTIOBEKA. 32 "emensd

33 | Ponb yenoBeka B 6rocdepe. 33 Hemens

34 | KonTpossHas padorta «brochepHbslil ypOBEHbBY. 34 venens




