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COJIEPYKAHUE
MMOSICHUTEJILHAS 3ATIMCKA

COJEPXXAHUME OBYUEHNM A
10 xnacc
11 xnacc

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 10 BMOJIOT' M
HA YPOBHE CPEJJTHEI'O OBIIIET'O ObPA30OBAHUA

JIn4HOCTHBIE PE3YJILTATHI

MeranpeameTHble pe3yabTaThl

[IpenmeTHbIe pe3ybTaThl

TEMATHUYECKOE IINIAHUPOBAHUE
10 kmacc

11 xnacc

IIOYPOUYHOE ITNTAHUPOBAHUE

10 xnacc

11 knacc

HEPEYEHbB (KOANDPUKATOP) ITPOBEPAEMbIX TPEBOBAHMUI K PE3YJIbTATAM
OCBOEHMA OCHOBHOU OBPA30BATEJIbBHOU ITPOI'PAMMEBI CPEJTHEI'O OBIIEI'O
OBPA30OBAHNMA U SJIEMEHTOB COJAEPXXAHNA 110 BUOJIOI' NN

[Iposepsiembie Ha EI'D 1o Onosioruu TpeGoBaHUs K pe3yIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON IPOrpaMMBbl CpeTHEero o01iero 00pa3oBaHus

[lepeuens aneMeHTOB coaepxkaHusl, posepseMbix Ha EI'D no 6uonorun
YYEBHO-METOJNYECKOE OBECIIEHEHUE ObPA30BATEJIBHOI'O ITPOLECCA



MHNOACHUTEJIBHAS 3ATINCKA
Pabouas mporpamma no yyeOHomy npenmety "buosorus” (manee - 6uonorus) yriyOn€HHOTO
YPOBHSI Ha YPOBHE CpeJIHET0 00I1ero oOpa3oBaHus pa3padoTaHa HA OCHOBE
1) ®enepanbHoro 3akona ot 29.12.2012 N 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanun
(c m3menenusmu oT 19.12.2023 r. Ne618-D3 « O BHeceHun n3MeHennii B denepanbHbIil 3aKOH
«O0 obpazoBanuu B Poccuiickoit denepanun»);
2) Ilpukaza Munobpuayku Poccun ot 17.05.2012 N 413 «O6 ytBepxkaeHUH (eneparibHOro
rOCyAapCTBEHHOTO 00pa30BaTEeNLHOTO CTaHzapTa CpEIHETO o01ero
obpazoBanus»(3apeructpupoBas 07.06.2012 Ne24480) , mpukaza MuHHuCTEpCTBA
npocemienuss Poccuiickoit @enepaunn ot 12.08.2022 Ne 732 «O BHECEHMM H3MEHEHUH B
(benepanbpHBINA TOCYIaPCTBEHHBINH 00pa30BaTEebHBIA CTAHIAPT CPEAHETO OOIIETO 0Opa30BaHUS
(3apeructpupoBan 12.09.2022 Ne70034) ¢ nocneAHUMHU U3MEHEHUSMH, BHECEHHBIMH MPUKA30M
Munuctepcrsa npocseienus PO ot 12.02.2025 Ne93)
3) Ilpuxaza Munucrepcrsa npocselenus Poccuniickoit @enepanuu ot 18.05.2023
Ne371 «OO0 yTBepxknaeHuu ¢enepanbHON 00pa30BaTeIbHOW MPOTPaMMBbl CPEIHETO OOILEro
oOpa3zoBanus» (3apeructpuposan 12.07.2023 Ne74228), npukaza MuHHCTEpCTBA MPOCBELICHUS
Poccuiickoit ®enepanuu ot 19.03.2024 Ne 171 «O BHeceHMM W3MEHEHHH B  HEKOTOPHIC
npuka3sl MuHucTtepcTBa npocBelieHus: Poccuiickoit deaepanuu, kacaromuecs QenepaibHbIX
00pa3oBaTeNbHBIX MPOTPAaMM HAYAJIBHOTO OOIIEro o0pa3oBaHUs, OCHOBHOTO OOIIEro
oOpa3oBaHus U cpeaHero obuiero oopasopanus (3apeructpuponat 11.04.2024 Ne77830),
4) npuxa3a MunucrepctBa npocsemienus Poccuiickoit @enepanuu Ne 1028 ot 27.12.2023 «O
BHECEHUU U3MEHEHUH B HEKOTOpbIE NMpHKa3bl MuHKCTEpCcTBAa 00pa3oBaHus U Hayku Poccuiickoi
@enepaunt M MuHucTepcTBa npocBenieHus  Poccuiickont  @enepanuu, Kacarouuecs
(denepanbHBIX  TOCYJapCTBEHHBIX  O0pa30BaTEIbHBIX  CTAaHAAPTOB  OCHOBHOTO  OOILIEro
oOpa3oBaHUs U cpeHero oduero oopasosanus (3apeructpuponat 02.02.2024 Ne77121),
5) mpuka3za MunucrepctBa npocsemenus Poccuiickoit ®enepaunn Ne 62 or 01.02.2024 «O
BHECECHMM W3MEHEHUN B HEKOTOpbIE IpuKa3bl MUHHCTEpCTBAa NpocBelleHns Poccuiickon
®deneparun, Kacaromuecs (eaepanbHbIX 00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOTO U CPEIHEro
obmero oOpaszoBanusi (3apeructpupoBan 29.02.2024 Ne77380) ¢ yueroM H3MEHEHHH,
BHECEHHBIX npukazamMu Munnpocsenieus ot 09.10.2024 Ne 704, or 08.10.2025 Ne 729, or
10.11.2025 Ne 808 st oOyqaronuxcst
6) OOII COO MKOY- Opzapiackoit COIIT Ne2
7) lonoxenuss o pabodeld mporpaMMmMe YYeOHBIX NPEAMETOB, Y4YEOHBIX KypCOB, yUEOHBIX
MonyJiel, KypcoB BHeypouHOil nesrenbHocTd MKOVY — Opapeakoit COLI Ne2, npunsTOoOM Ha
NeAarorndeckoM cosete (MpoTokoid oT 22.12.2025r. Ne 3), yTBEp>KIECHHON AUPEKTOPOM ILIKOJIbI
(mpukaz ot 22 .01. 2026 r. Ne 17);
8) IlocranoBnenus I'nmaBHOrO rocynapcTBEHHOro caHuTapHoro Bpadya P® ot 28.01.2021
r.Ne2.«O06 ytBepxaeHuu canutapubix npasui u HopMm CanlluH1.2.3685-21» «'uruennueckue
HOPMATHUBHI ¥ TPEOOBaHMS K 00ECTICUCHHIO 0€30MmacHOCTH U (Min) O0e3BpeHOCTH ISl YeJIOBeKa
(aktopoB cpenbl oouTanus» (BMecte ¢ CanlluH 1.2.3685-21. CanuTtapHble mpaBuiia U HOPMBL. . . )
u Canurapueix npaBuin CII 2.4.3648-20 "CaHuTapHO-31IMJEMHOJIOTHYECKHE TpeOOBaHUA K
OpraHu3alysiM BOCIUTaHUS M OOY4YeHMs, OTAbIXa W O3J0POBJIEHUS JeTed M Mojojexu',
YTBEP’KACHHBIMU  I[TOCTAHOBJIEHMEM [ J1aBHOrO TrOCYJapCTBEHHOTO CAHUTApHOTO  Bpaua
Poccuiickoit deneparuu ot 28 centsiops 2020 r. N 28.
9) Konuenmuu npenojgaBanust yueOHoro npeamera « buonorus» u 0OCHOBHBIX MOJIOKEHUI
(benepanpHO paboyeil NporpaMMbl BOCIIUTAHUSL.

Cornacho ®I'OC COO yuebHbili mpeamer «buonorus» yriayOnE€HHOTO YpOBHS H3yuYeHUS
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(10-11 knaccer), SBASIOTCS criocoboM auddepeHnranuu o0yuyeHus: Ha YPOBHE CPEIHEr0 00IIero
o0Opa3oBaHMs U MpPHU3BaH O0ECIEYUTh MPEEMCTBEHHOCTh MEX/Iy OCHOBHBIM OOIIMM, CPEeIHUM
00IIKM, CpeTHUM NPO(ecCHOHATBHBIM U BBICIIUM 00pa3zoBaHueM. B To jxe BpeMs 3TOT yueOHbIN
MpeiIMeT JOKEeH ObITh OpPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHHe 00pa3oBaTelbHbIX,
BOCIIUTATEIbHBIX M PA3BHUBAIOLIMX 3334, CBA3AHHBIX C MpodopUeHTanuei o0ydaromuxcs u
CTUMYJHpPOBAaHUEM UHTEpeca K KOHKPETHOM 00JacTh HayyHOro 3HAHUS, CBS3aHHOTO C
Ouosiorueit, MeAMMHOMN, SKOJIOTHEH, ICUXOJIOTUEH, CHOPTOM MITM BOCHHBIM JICJIOM.

[Iporpamma 1o yue6HOMY TipeaMeTy "buonorus" maér mpeacTaBieHUE O IEIN U 3a7adax
u3yueHus yueoHoro npeamera «bruonorus» Ha yriyOnEHHOM ypOBHE, ONpeeNseT 00s3aTebHOe
(MHBapUaHTHOE) MPEIMETHOE COAEpXkKaHHe, €ro CTPYKTYpHUpPOBAaHUE IO pa3jesiaM U TeMa,
pacrpenieneHue 1o KiaccaM, peKOMEHIyeT IMOC/Ie0BaTeIbHOCTh U3yUeHHsl yUeOHOro MaTtepuasia
C yu€TOM MEXIIPEJIMETHbIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro Impolecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMOIOTUM pea30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO 0OOLIero oOpa3oBaHMs,
Onmaromapst 4eMy IpPOCMAaTpUBAECTCS  HANpaBIEHHOCTh Ha  TOCIEAyIoLee  pa3BUTHE
OMOJOrMYECKUX 3HaHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHME E€CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, FKOJOTHUECKOTO MBILIUICHUS, MPEICTaBICHUNA O 3A0pOBOM 00Opa3e KU3HM, Ha
BOCIHTaHHE OEpEeKHOT0 OTHOLIEHHWS K OKpYyXarolled mnpupojaHoil cpene. B mporpamme mno
OMOJIOTMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUPYEMBbIM JUYHOCTHBIM, METAIPEIMETHBIM U HPEIMETHBIM
pesyabTataM oO0y4deHHs U B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOM
NEeSTENIbHOCTH OOYy4YalolUXCsl M0 OCBOEHHUIO COJEpKaHUS OMOJIOrHYecKoro oOpa3oBaHUS Ha
YpOBHE CpeaHero oo1ero oopazoBaHusl.

VY4eOnblii npeamer «buonorus» Ha ypoBHE cpeHEro o0iero oOpa3oBaHUs 3aBepLIAECT
O6uosiornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YIiIyOJeHue 3HaHUN
o0ydJarommxcsi O J>KMBOW TPHUPOJAE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOW OHOJIOTHH,
SMOPHOJIOTUH U OHMOJIOTUM PA3BUTHUS, TEHETUKU, CENIEKIUH, OMOTEXHOJIOTHH, IBOJIOLHUOHHOTO
YUEHHUS U IKOJIOTHH.

Nzydenue yuebHoro npenmera «buonorus» Ha yriayOGIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY OOy4YaromuXcsl K IMOCJIEAYIOIIEMY IOJYyUYEHHUI0 OMOJIOTMYeCKOro oOpa3oBaHMs B
By3aX W OpraHU3alUAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro cojepKaHus
COCTaBIJIIET CHUCTEMa OHWOJOTMYECKMX 3HAHWH, MOJYYCHHBIX MPH H3YYCHHH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/IelioB OHONOTMHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 knaccax 3Tv 3HaHUS NOIy4aroT pa3BuTue. Tak, paciivpeHsl U yriyOaeHbl
OMOJIOTMYECKHE 3HAaHUS O PACTEHUSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIHHO BKIFOUYEHBI OHOJOTHYECKHE CBEICHUS
MPUKIATHOTO W TOUCKOBOTO XapaKTepa, KOTOPble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccunn. Bo3MokHa Takke MHTETparisl OMOIOTHYECKUX 3HAHUHU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOTYYCHHBIMU 00yJaIOIIUMUCS TIPH U3yUeHUHU (HU3UKHU, XUMUH,
reorpaduy 1 MaTEMaTUKH.

CrtpykTypa mporpammbl Mo ydeOHOMy mpeamery "buonorus" oTpaxaeT cUCTEMHO-
YPOBHEBBII M HBOJIONHOHHBIA TMOAXOMBI K W3ydeHUIo Ouosoruu. COTIacHO MM, H3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbBIE AJISl )KUBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3alINU,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHEHHUs OHMOJIOTHYECKOTO pPa3HOOOpas3Hs
wianetel. Tak, B 10 kiacce m3ydaloTcs OCHOBBI MOJEKYJSIPHOM M KJIETOYHOH Ouonoruu,
SMOpHOJIOTUH U OMOJIOTUM PA3BUTHUS, TEHETUKU U CEJIEKLUHU, OMOTEXHOJOTUU U CUHTETHYECKON
OHMOJIOTHH, aKTyalIM3UpPYIOTCS 3HaHUS oOydarolmuxcs Mo OOTaHHWKE, 300JIOTMH, aHATOMUH,
¢uznonornn venoseka. B 11 kimacce M3y4aroTcs SBONIONMOHHOE YYCHHE, OCHOBBI SKOJIOTHUU U
y4eHue o ouocdepe.

VYuebublii mnpenver «buonorus» npu3BaH 00ECHEYUTh OCBOEHHE OOYYaIOUIMMHUCS
OMOJIOTMYECKHX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBW, JIEKAINIMX B OCHOBE



COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAaHUH O CTPOEHUH, MHOr00Opasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMyJsALUWU, OHOLEH03a, IKOCHCTEMBI, O BBIJAIOIIMXCS
HAYYHBIX JOCTIKEHHSIX, COBPEMEHHBIX HCCIIECJIOBAHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ouosornueckux 3HaHWM. J{7s pa3BUTHS M MOJJEepKaHUS MHTEpeca o0yyaroumxcs K OMojoruu
HapsIy CO 3HAYMTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEpKaHUU MPOTrpPaMMBbI 110
OMOJIOTUH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHWSI M PA3BUTHUS TOW WM WHOU
o0nacTi OUOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOC)KHBIX YUEHBIX B PELICHHE BaXKHEHIINX
OMOJOTrMYECKHUX U 3KOJOTHYECKUX MPOOIIEM.

Henb nzydenus yueOHoro nmpeamera «buonorus» Ha yriayOn€HHOM ypOBHE — OBIAJICHHUE
0o0y4JaloIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBbHOM OpraHU3aluy >KHUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHre YMEHUH UCIONIb30BaTh 3TH 3HAHUS B (POPMHPOBAHUHU HHTEpeca
K ompenenéHHON 00macTi MpoPeCCHOHAIBHON ACSITEIBHOCTH, CBA3aHHOW C OMOJOTHEH, W K
BBIOOPY yueOHOTr0 3aBe/IeHHs VI IPOIOJKEHUsT OMOJIOTHYECKOT0 00pa30BaHuUsI.

Joctrxenue nenu u3ydeHus ydeOHoro mpenmera «buosorus» Ha yriyOJ€HHOM YpPOBHE
o0ecreynBaeTcsl peLIeHUeM CIeIyIoInX 3a/1a4:

OCBOCHHE  OOYYaIOIIMMHUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HaHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHsX, KOHLEMIMAX, TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHiax,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHUHU,
MHOTro00pa3uu U 0COOEHHOCTSIX OMOJOTMYECKUX CHUCTeM (KJIETKA, OPraHu3M, MOIYJISALUs, BUJ,
OouoreorieHo3, Omocdepa); O BBIJAIOIMIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICIOBAHUSIX B
OMoJIOruu;

O3HAaKOMJIEHHE  OOydYaromMxcsi €  METOJAAMM  IIO3HAHHUS  JKUBOM  INPUPOABIL:
UCCIIEI0BAaTEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJICKYJIIPHOM U KJIETOUYHOM OMOJIOTHH,
SMOpHOJIOTUH U OUMOJIOTUU PAa3BUTHUS, TEHETUKU U CEJIEKLIUHU, OMOTEXHOJOTUU U CUHTETHYECKON
OMoJIOTMH,  TMAaJEOHTOJOTMH, OKOJOTMM);  METOJAAMU  CaMOCTOSTENIbHOTO  MPOBEACHUS
OMOJIOrMYECKUX HCCIIEeIOBaHUM B JsiabopaTopuu U B Ipuponae (HaOmoJaeHHe, H3MEpPEHUE,
9KCHEPUMEHT, MOJICTUPOBaHKE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHMSMH: CaMOCTOSITEIbHO HAaXOJWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TI0Ib30BATHCS OMOIOTHMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIbHO-
SKOHOMHYECKUMH U SKOJOTHYECKMMHU MpoOJeMaMH 4YelOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOEM JEeATENIbHOCTH I10 OTHOLIEHUI0 K OKpYy)Karolled HpHUpPOIHOM cpene, COOCTBEHHOMY
3I0pOBBI0O W 3I0POBBI0  OKPYXKAIOIIUX JIIO/IeH; OOOCHOBBIBAaTH H  COONIOAATH MeEphl
NpOoQUIAKTUKN WHPEKITMOHHBIX 3a00JIeBaHuUil, TpaBUia MOBEIEHHUSI B MPUPOJEC M O00ECTIeYeHNUs
0e30MacHOCTH COOCTBEHHOM JKHU3HENEATETHbHOCTH B UPE3BBIYAWHBIX CUTYalUSX MPUPOTHOTO U
TEXHOT€HHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAay4HbIE OTKpPBITHS B o0iacTu
OHOJIOTHH;

pa3BUTHE y 00YYarOIUXCsl WHTEIUIEKTYyalIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH M COBPEMEHHBIMHU HCCIEAOBAHUSMU B OHUOJOTHH,
pelaeMbIMi €10 IpoOJieMaMu, METOA0JIOTMEH OMOJOrMYecKOro HCCIEAO0BaHUs, MPOBEACHUS
JKCIIEPUMEHTANIbHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTHYEeCKMX 3aJad, MOJAETUPOBAHUS
OMOJI0rMYeCKUX O0OBEKTOB U MPOLIECCOB;

BOCIHTAHUE Y OOYYarOIIMXCsl LIEGHHOCTHOTO OTHOIICHHS K >KMBOW MPUPOJAE B LIEJIOM H K
OTIENbHBIM €€ OO0beKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJOTHYECKOH, TEHETHYECKOU
TPaMOTHOCTH, OOIIeW KyJbTYphl MOBEACHHUS B MPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYUYHBIX
3HAHHIA;

npuobpereHre 00y4arIMMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHUPOAOINOIb30BaHUN
(cobmroneHne mpaBWJl MOBEACHUS B IMPUPOJE, OXpaHbl BHUAOB, AKOCHUCTEM, OHochepsl),
COXPAaHEHUU COOCTBEHHOI'O 370POBBS U 3J0POBBS OKPYKAIOIIUX JIOAEH (COOMO/IeHUsT Mep
npoduIakTUKd  3a0ojeBaHWi, oOecriedeHne ~ OE30MACHOCTH  KU3HEACSITCILHOCTH B



Ype3BbIYANHBIX CUTYaLUsAX MPUPOJIHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAHUS
OHMOJIOrMYECKUX 3HaHUN U YMEHUH B MOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOTO BbIOOpa OOYYAIOUIMMHUCA WHAMBHIYaTbHOMN
o0pa3oBaTeNbHON TpaeKkTOpUH, CHOCOOCTBYIOUIEH mocienymomeMy MNpodecCHOHATIbHOMY
CaMOOIIPE/ICIEHNIO, B COOTBETCTBUM C WHAWBUIYAIbHBIMU MHTEpECaMM M TMOTPEOHOCTAMU
peruoHa.

OOmiee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4YEHHE OMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE
cpemanero obmiero oOpasoBanmsi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 vaca (3 gaca B Hefienio).

OTb6op opraHu3zallMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs]  OHOJIOTHH
OCYILIECTBIIICTCS. C YUETOM CIELU(PHUKH €ro COJEpXKaHWs M HalpaBIEHHOCTH Ha MPOJOJDKEHHE
OMOJI0rMYecKoro oOpa3oBaHMsl B OpraHU3alUsAX CPEIHEro Npo(eCcCHOHATBLHOTO W BBICIIETO
o0Opa3oBaHUsl.

OO0s13aTeNbHBIM YCIOBUEM MpPH OO0y4eHMHM OMOJOTHMU HAa YIiayOJIEHHOM YPOBHE SBIISETCS
npoBe/ieHUe JIabOpaTOpHBIX M MpakTHYecKuX pabor. Taxke ydacTHe o0OydaroUmMxcsi B
BBIMIOJITHEHUH TPOEKTHBIX M  y4eOHO-HCCIIEOBATEIbCKUX paboOT, TeMaTHKa KOTOPBIX
ONpEACIAETCS YUUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUabHO-TEXHUYECKUX PECYPCOB U
MECTHBIX TIPUPOIHBIX YCIOBHIA.

COJEPKXAHUE OBYYEHUSA

10 KJIACC

ConepxaHnve MpPOrpaMMbl, BBIICJIEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemMenHasi OUONOTUSI — KOMIUIEKCHas Hayka. KpaTkas wictopusi pa3BUTHs OHOJIOTHH.
buonornueckne Hayku M u3ydaemMble UMHU TpobOiembl. DyHIaMEHTAlbHbIC, MPHUKIATHBIE U
MOMCKOBBIE HAyYHBIE UCCIICIOBaHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (POPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHue OWOJIOTMM B IMPaKTHUYECKON
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEIbCKOM XO34WCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TPUPOJIBL.

JdemoncTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apsei, I'.
Mennens, B. U. Bepuanckuii, U. II. IlaBnos, M. WM. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckmit, [Ixx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuisl u cxembl: «CBsi3b OMOJIOTUU C APYTUMHU HayKamuy, «Crucrema OHOJIOTHYECKHX
HAYK».

Tema 2. ’KuBble cucTeMbI U UX H3YYEeHHE

JKubie cucteMbl Kak peaMeT u3ydeHus: ononaorud. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTh, = CaMOOpraHW3alus, CaMOBOCIPOU3BEICHHUE, Pa3IPaKUMOCTbh,
M3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alvyd JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUOBOM, 3KOCHUCTEMHBIN (OroreoneHOTHYECKHil),
ouocdepusiid. [Ipormeccsl, mpoucxoAsiiye B KUBbIX cucTeMax. OCHOBHBIC NMPU3HAKU YKUBOTO.
Kuznp kak dopma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromniye >KUBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aIUu.

N3yuenne xuBbix cucteM. MeToasl Ouonornueckoil Hayku. HaGmronenue, msmepeHue,
SKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [loHATHE O 3aBUCHUMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. HyneBas



runore3a. [ToHusTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazopoc B Ononorndeckux naHHbIX. OleHkKa
JIOCTOBEPHOCTH MOJIyYEHHBIX pe3yibTaToB. [IpHUMHBI HCKaXKEHUS Pe3yNbTaTOB SKCIIEPUMEHTA.
[lonsATHE CTATUCTHUECKOTO TECTA.

JdemoHcTpauuun

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «DBHOJOTMYECKHE CHUCTEMBD»,
«CBoiicTBa KUBOW MaTepun», « YpOBHU OpraHu3alliu KUBOI pupoab», «CTpoeHne KUBOTHON
KIETKW», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHHU3May,
«buoreonieno3y, «buochepay, «MeToIbl H3yUSHHS ) KUBOU MPUPOJIBD.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE AJIs IPOBEACHHS HAOMIOACHNH, U3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «lVcrosnb30BaHHE pa3IMYHBIX METOJOB IPH M3YYEHHH >KHUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku

Krnerka — cTpykTypHO-(QyHKIIMOHANBbHAS €AMHULIA KUBOro. VcTopus OTKPBITHS KJIETKH.
PaGotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHbIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

Metoabl MOJEKYJISPHOM M KJIETOYHOM OHOJOTMU: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOoJ  MEYEeHbIX aToMOB, auddepeHranbHoe UeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yueHue purcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kondghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoncTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IIneiinen, P. Bupxos, K. M. bap.

Tabmuuel u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBII MHUKpOCKOm», «lcropus
Pa3BUTHUS METOJI0B MUKPOCKOITUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENApaThl PACTUTEIbHBIX, )KUBOTHBIX H
OakTepuaTbHBIX KIETOK.

IIpakTnueckas padora «l3yueHue MeTOJIOB KJIETOYHOM Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepenuanpaoe nentpudyruposanue, [11IP)».

Tema 4. Xumndeckas Opranu3anus KIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMHUKpPOJIEMEHTHI. Boaa u €€ ponb
KaKk pAacTBOPUTENS, peareHTa, y4YacTH€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETYJIALHNN.
MuHepasibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi poiib. Poiib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buomorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykrypbl OenkoBoil Moiyekynbl. [lepBuunast cTpykrypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIMN 0€KOB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AUCAXapHJIbl, OJUrocaxapuibsl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUS M (U3NKO-XMMHUYECKHE CBOMCTBAa YrieBojoB. buonorndyeckne ¢GyHKIUA
YIJIEBOJOB.

Jlummapl.  [mapodumeHO-THApOPOOHBIE  cBoiicTBa.  Krnaccupukamuss — TUIMUAIOB.
Tpurnuuepuasl, hochonunuabl, BOCKH, cTepouibl. buonornyeckue GpyHkuuu aunuaos. O6mue
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIyITPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykneoTuabl.
[punnun komriementapHoctu. [IpaBuno Yapradda. Crpykrypa IHK — nBoiinas crnmpainsb.
Mecronaxoxaenue u ononorndeckue ¢pynkmmu JHK. Bugst PHK. ®@ynkuun PHK B kinetke.

Crpoenue moiekyibsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢yakiuun  AT®. BoccraHOBIIGHHBIE TIEPEHOCUYMKH, WX (GYHKIUU B KIETKe. [[pyeue
HYK1eo3uompugochamol (HT D). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.



CrtpykTypHast Ouonorus: OMOXMMHYECKHEe W OMOPU3MYECKUE HMCCIEAOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMoneKkyn. Mooeruposanue cmpykmypsvl u  @QyHKYui
buomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanudeckuti cunmes OUOMONEKYI U
UX HeNnPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toptpertsr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, @. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHie XUMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuipl u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAbI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTyphl O€TKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJI YIJIEBOJIOB», «CTpOeHHE MOJICKYJI
MnuaoBy, «HykiienHoBsle KUCIOTHD, «CTpoeHHE MONIEKYIIbl ATD».

O6opynoBaHue: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapykeHue OEIKOB C MOMOUIbIO KAU€CTBEHHBIX PEAKLIUII».

JlaGopaTtopnas padora «VccienoBaHue HYKJIEHHOBBIX KHCIIOT, BBIJIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u pyHKINHU KIETKH

Tumbl KIETOK: 3YKapHOTHUECKass M IMpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

Crpoenue mpokapuoTHueckod KieTku. Kietounas creHka Oakrtepuil U apxew.
OcoOeHHOCTH CTpOEHUs TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
pOJIb IPOKAPHUOT B OMOIIEHO3aX.

Crpoenre n QpyHKIMOHHUPOBAHUE dyKapuOTHUYECKOM KieTku. Ilna3smaruueckas MmeMOpaHa
(mnazmanemma). CTpykTypa Mjia3MaTudeckod MeMOpaHbl. TpaHCHOPT BeIIECTB dYepe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIM (quddys3us, obOneryéHHass audQysus), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcroptT). [lomynponunaemocts MemOpanbl. PaGorta
HaTpUH-KaJIMeBOro Hacoca. DHJIOIMTO3: MUHOLIMTO3, (harouuTo3. Dk3ouuTo3. Kierounas creHka.
CrpykTypa 1 (yHKIMU KJIETOUHOM CTEHKH pacTeHU, rpuoOoB.

Huromnazma. Ilutozomb. Ilutockener. JIBmwkeHue uToruiazMbl. OpraHoujbl KIETKH.
OnHomeMOpaHHbIE OpraHOUbl KJIeTKH: 3HjomIazmarndeckas cetb (DIIC), anmapar [Nonbrxw,
JU30COMBI, WX CTpOeHHE W (QyHKIMH. B3amMOCBS3b OJHOMEMOpaHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHYJSIpHOTO peTuKyiayma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [Inmankuili  (arpaHyssipHBI)
SHAOIUIa3MaTHUeCKuii peTukyiayM. CekpeTopHas pyHkuus anmnaparta [onbmku. Moouguxayus
benxoes 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I'onvodcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[losnyaBTOHOMHBIE OpraHOMJIbl KJIETKH: MUTOXOHJIPHUM, TIJIACTUIBL. [Ilpoucxoowcoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u
(GYyHKIMM MUTOXOHAPHA W TulacTHX. llepBUYHBIC, BTOPHYHBIE M CIOXHBIC TUIACTHIIBI
(hOTOCHHTE3UPYIOIIUX  DYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIMIACTBHl  BBICIIMX
pacTeHui.

HemeMm6pannbie opranouzsl kinetku CtpoeHne u QyHKIMH HEMEMOPAHHBIX OPraHOUIOB
KIeTKu. Pubocombl.  IIpomesicymounvie  guramenmol. MuxpopumaMeHTsl. AKmunogvle
Muxkpoguramenmol. MBbIIIEUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIeMmoK.
MuxkporpyOouku. Knetounsii neHtp. CTpoeHME U JBUKEHUE JKIYTUKOB M PECHHYEK.
MuxkpotpyOouku rutoriasmel. Llentpuons. benku, accoyuupogantvle ¢ MukpoguiameHmamu u
Mmurpompybouxamu. Momopmvle 6eaxu.

Anpo. OGonouka siapa, XPOMATUH, KApUOILIA3Ma, SAPBIINIKH, UX CTpOeHHE U (DYHKIUU.
Snepublii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(ha3HOM



aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHAa — THCTOHBI. /[unamuxa s0epHoll
060n104KU 8 Mumose. floepHulii mpancnopm.

Knerounsle  BkmroueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  DYKapuoT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOI).

JdemoncTpanuu

[Toptpetsr: K.C. Mepexkoscknui, JI. Maprymmuc.

Tabmuupl u cxembl: «CTpoeHHE SYKApHOTHUECKOM KIeTkn», «CTpoeHHe >KUBOTHON
KJIeTKn», «CTpoeHne pacTUTENbHON KIeTK», «CTpoeHre MUTOXOHIPUMNY, «Snpo», «CtpoeHue
IPOKAPUOTUYECKOUN KIIETKHY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >XMUBOTHBIX
KJIETOK, MUKPOTIpenapaThbl 0aKTepUaIbHBIX KJIETOK.

JlaGopatopHas padora «/3yueHne cTpoeHHs KIETOK pa3InYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yueHne CBOWCTB KIETOUHOH MEMOPaHBD».

JlaGopaTtopnas padora «lccrenoBanue Imia3mMoiin3a M ACIJIa3MOJIM3a B PACTUTEIBHBIX
KIIETKaX».

IIpakTHyeckast padora «/3yueHne NBUKEHUS IATOIUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMPeBPALCHHE JHEPTHH B KJIEeTKe

AcCUMWISIIIMS U TUCCUMWIISILIUS — JABE CTOPOHBI MeTabonu3Ma. Turmbl oOMeHa BEIIECTB:
aBTOTpOGHBIH U  rerepoTpodHbId. YyacTue KucIopoga B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe obOecrneueHue kietku: npespanieHne ATd B oOMeHHBIX Ipolreccax.
@depMeHTAaTUBHBIN XapakTep peakUuid KIETOYHOro Meraboiusma. DepMeHTh, UX CTPOCHHE,
cBoiictBa u MmexaHusMm jeiictBus. Kodpepmentol. OTinuus (EepMEHTOB OT HEOPraHMYECKHX
KaTaJn3aTopoB.  beiku-akTuBaTOpsl U OEJIKU-UHTMOUTOPHL.  3aBUCHUMOCTb  CKOPOCTHU
(hepMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHMYECKMX BEUIECTB B KieTke. PoTOCUHTE3. AHOKCUCEeHHbIU U
okcueenHvlll omocunmes y oaxmepuu. Ceemocoduparowue nuemMeHmsl U NUSMeHMbl
peakyuonroz2o yeumpa. Ponb xyopomiactoB B mpoiecce GorocuHTe3a. CBeTOBas M TEMHOBas
dazel. Domoovixanue, C;, Cy.. u CAM-munvr hpomocunmesa. IIpoayKTUBHOCT (POTOCHHTE3RA.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (HOTOCHHTE3A.

Xemocunte3.  PaznooOpaszue  OpraHM3MOB-XEMOCHUHTETHUKOB:  HUTPUDUIHMPYIOLTHE
OakTepuH, sxene300aKTepun, cepodaKkTepun, BOJOPOJHbIE OaKTeprH. 3HaU€HHE XeMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUS U MX MCIIOJIb30BaHHE
Ye0BeKOM. AHa’pOOHbIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJOTMHM M BO30YIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpreTuueckoro obmeHa. IloaroToBuTeNnbHBIA 3Tarl.
['mukonus — 6ecKucIopoaHOEe pacIeINIEHUE TIOKO3bI.

buonoruueckoe okuciaeHHE, MU KIETOYHOE AbIXaHue. Ponb MUTOXOHIpHH B IpoLeccax
Oouosornvyeckoro okucieHus. lluknmueckue peakunu. OKuHcIUTETbHOE (GOChHOpPHUIMPOBAHHE.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomownnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro IMyTH OOMEHa BEMIECTB TIepea  aHadPOOHBIM.
O PexTUBHOCTH IHEPreTHIECKOr0 0OMEHa.

JdemMoHcTpanuu

[Moptpersr: [Ix. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. DOurensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

TaGmuuel 1 cxembl: «POTOCHHTE3», «IDHEpreTuyeckuii odmen», «buocuHTes Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBON MUKPOCKOII, 000PYJJOBaHUE JJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHbBIX MUKPOIPENapaToB.

JlaGopaTtopHass pabora «V3ydyeHue KaTaJUTUYECKONW AaKTUBHOCTH (epMeHTOB (Ha
IpUMEpe aMUJIa3bl WK KaTanaas3bl)».



JlaGopaTtopnasa paGora «l3yueHne (EpMEHTATUBHOIO pACUICIJICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U JKUBOTHBIX KJIETKaX».

JlaGopaTopHas pa6ora «CpaBHEeHHUE MPOLECCOB (POTOCUHTE3a U XEMOCHHTE3a.

Jlaboparopnasi pabora «CpaBHEHHE TIPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacnencrBeHHass nHGOPMAaLMs U peaju3anus eé B KiIeTKe

Peakuuu marpuuHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B pEaKLUsAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneacTBeHHONW uHpopMmanuu. ['eHeTHYecKuil KoJ, ero CBOMCTBA.
Tpanckpunuus — matpuusblil cuHTe3 PHK. [IpuHIUMIB TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCT,
AHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTtHeix PHK B GmocunTtese Genka. YcnoBus
6uocunTe3a 6enka. Konuposanue aMmuHokucnot. Posis pubocom B Onocunrese Oenka.

Cospemennvie npeocmagnenusi o cmpoenuu 2eHos. OpraHuszaiys reHoMa y MpoKapHoT U
9ykapuoT. Perynsuus akTUBHOCTH TI'eHOB y mpokapuoT. ['mnore3a omepona (®. XKakoO, XK.
Mano). Monekynsipuvie Mmexanusmvl dKcnpeccuu 2emos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHble (OPMBI )KU3HU U oOsMratHele napasutel. CTpoeHHe MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneuwnwviti yuxn JIHK-cooepocawjux
supycos, PHK-cooepaicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasad,
unmezpasa.

Bupycubie 3abosieBaHusi yenoBeka, KHMBOTHbIX, pactenuid. CIINJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccugog («bigdata») cmpyxmypHuix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konbuos, J[. . IBanoBCKui.

Tabmuubprt u  cxembl: «buocuHTe3 Oenka», «['eHetmyeckuiri koa», «Bupycem,
«baxtepuodarm».

IIpakTnyeckas padora «Co3znaHue MOAEIN BUPYCaA».

Tema 8. JKusHeHHDBIH MUK KJIETKHA

Knerounsnii mukn, ero mepuoasl u perymsiius. Uarepdaza um muro3. OcoOeHHOCTH
IpolleccoB, MpoTekaroumx B uutepdase. [loaroroska kinetku k aeneHuto. IIpecunrernyeckuit
(MOCTMUTOTUYECKUH), CUHTETUYECKHH M MOCTCUHTETHYECKUH (IPEMUTOTHUECKUN) MEPHOIbI
uHTep(Da3bl.

Marpuunsiii  cunte3  JHK -  pemmmkammsa.  Ilpunanuner  perumkanun — JJHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CUHTE3, aAHTUIIAPAUIEIBHOCTh. MeXaHu3M
permukammu  JIHK.  Xpomocomsl. Crtpoenume xpomocoM. Temomepsl u  Telomepasa.
XPpOMOCOMHBIN HA0Op KIETKH — KapuOTHN. JIMIIOMAHBIA W TaruIOWIHBIA HaOOPHI XPOMOCOM.
I'omonornuneie xpomocoMsl. [1010BbIE XPOMOCOMBI.

Henenne kierkn — Muto3. CTaguum MHUTO3a UM MPOUCXOJALIME B HUX MpoOLecChl. THUIbI
muto3a. Kapuokunes u nurokunes. buonoruueckoe 3HaueHre MUTO3a.

Perynsiiuss mMutoTHueckoro nukina kiuetku. [Iporpammupyemasi kineToyHas rubeinb —
aromnTo3.

Knerounoe aapo, xpoMocoMmsbl, (pyHKIIMOHANIbHAS TeHOMUKA. Mexanusmsl nponughepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugposas xiemxa» — buoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmunpl U cxembl: «KU3HEHHBIM HHUKI KIETKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Penmukanust JJHK».



Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpenaparsl: «MHUTO3 B KIETKaxX KOpEIIKa
TyKay.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jla6opaTopnas paGora «HaOmoneHne MuTo3a B KJIETKaX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpaszue  opraHu3smMoB.  OJHOKJIETOUHBIE,  KOJOHUANIbHBIE,
MHOT'OKJIETOYHBIE OPTAaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIACSATEIbHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKIIETOUHbIE BOJIOPOCIH, Ipyrue npoTucTsl. KojsoHuaabHbie
OpraHU3MBI.

B3anMocBsI3b 9acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak exuHoe neioe. I'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBareibHasi, IOKPOBHAs,
IpOBOJAINAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOEHUs, QYHKUUH M pPacHOIO0KECHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeloBeKa. THUNBl JKMBOTHBIX TKAaHEW: AIUTEIUANIbHAs,
COEIMHUTEINIbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHUs, (PYHKIMH U pacHOOKEHUs
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble 1 reHepaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIUU OpraHoOB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy kHblil 1 BHyTpeHHUN ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS
KOCTEH.

JIBikeHue OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHUIHOE,
KTYTHUKOBOE, PECHUYHOE. [I[BM)KEHHE MHOIOKJIETOYHBIX PACTEHUM: TPONM3MBI M HACTHM.
JIBM>KeHME MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKA: MblllleuHas cuctema. Pedekc. CkeneTHble
MBIIIIIBI U UX padora.

IIuranue opranusmos. IloriomieHue BOJbI, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BELICCTB
pacreHusmu. [IuTaHue >KMBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE IHUIIEBAapEHUE.
[InTanue MO3BOHOYHBIX XUBOTHBIX. OTHENbl NMUIIEBApUTEIBHOrO Tpakrta. [InmeBapurenbHble
kenesbl. [IumeBapurenbHas cucrema 4eaoBeKa.

Jlbixanue opranu3moB. [Ipixanue pacteHuid. Jlprxanue xuBoTHbIX. Jngdy3us ra3os yepes
MOBEPXHOCTh KiIeTkU. KokHOoe nbixanue. [[pixarenpHas moBepxHoOCTh. JKabepHoe M JIErOUHOE
IpIxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIIO)KHEHHE
CTPOCHHsI JETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4YelIOBeKa. MexaHusm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONHUTaOMMX. Perynsanus nsixanus. [{pixarenbHblie 00bEMBI.

Tpa"cnopT BemecTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBl pacTeHu. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M ueinoBeka. Cepale, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHS  KPOBEHOCHOM  CHCTEMbI
NO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranusmoB. Breinenenue y pacreHuil. BelieneHue 'y  JKHBOTHBIX.
CokpaturenpHble Bakyonau. Opranbsl BblaeneHus. PuibTpanus, cekpenuss U oOpaTHoe
BCAChIBaHME KaK MEXaHMU3MbI pPabOThl OpraHoB BblAeaeHHs. CBSA3b MMOJIOCTU TeNa ¢ KPOBEHOCHOU
U BBIJICIUTEIBHON CUCTEMaMHU. BplieseHne y NO3BOHOYHBIX XMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHkuuoHUpoBaHUe HeppoHa. OOpa3zoBaHKHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOUHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna. Cpencrsa naccuBHON U
XUMHYECKOM 3aiuThl. DUTOHIUIBI.



3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMMmyHHast cuctema denoBeka. KileTOuHbII W TyMOpalbHbII HMMMYHHTET.
Bpoxnéuuplii M npuoOpeTéHHbIM crneunpuueckuif  UMMYHUTET. Teopusi KIOHAIbHO-
cenexktuBHOro umMmmyHnurera (I1. Dpmux, ®@. M. Beprer, C. ToneraBa). BocnanutenbHpie OTBETHI
opranu3MoB. Poiib BpoXIEHHOTO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHA.

PaznpaxumMocTh W perynsiuus y OpraHu3MoB. Pa3gpaXxumocTs y OJIHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apaxuMocTe M peryisuus y pacTeHuidl. PocToBble BelecTBa M HMX
3HAauYEHUE.

HepBHast cucrema u peduexTopHas peryisius y >KUBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbHas perynsuuss M 3HIOKPMHHAs CUCTEMa JKMBOTHBIX M uenoBeka. JKesessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiCTBHE TOpMOHOB. B3anMOCBS3b HEpPBHOW H
9HIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpanuu

IToptper: U. I1. I1aBios.

Tabmuupl U cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHucTeMbl OpraHoB
NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMmblx», «TKaHH pacTeHUil»,
«Kopuesbie cuctembl», «Ctpoenue crtedias», «CTpoeHHe IMCTOBOM IIACTHMHKM», «TkaHu
KUBOTHBIX», «Ckener yenoBeka», «llumeBapurenvHas cucrema», «KpoBeHocHas cucremay,
«/pixaTtenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpblleuHas —cucremay,
«BpinenurenbHas cucrema», « DHIOKpPUHHAS cucTeMay, «CTpoeHne MbIiby, «MMMyHUTETY,
«Kumeunononoctusle», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHUCTEMBI I103BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue Tuianapun», « BHyTpeHHee CTpOCHHE O0KIEBOTO
uyepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema nTuipy, «HepBHas cuctema MIEKONMMTAIOIINXY,
«HepBHas cuctema uenoBekay, «Peduexcy.

O6opynoBaHHe: CBETOBOM MMKPOCKOI, MHUKpOIpENapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIIpenapaThl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, )KUBBIE
9K3EMIUIAPbl KOMHATHBIX PAaCTEHUM, repOapuu pacTeHU pa3HbIX OTAENIOB, BIa)KHbIE MIPenapaThl
KHBOTHBIX, CKEJIEThI TI03BOHOYHBIX, KOJUIEKIIMN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YellOBeKa,
o0opysoBaHUE [ JIEMOHCTpAallMd [IOYBEHHOIO U BO3AYIIHOIO TIMTAHUS PACTEHUH,
pacuieruieHuss Kpaxmana ¢ OenkoB TmoA JeiictBueM (QepMeHTOB, 00OpyAOBaHUE MAJs
JIEMOHCTpPALIMU OTIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUU, MOJEIIH TOJIOBHOTO MO3Ta PAa3IMYHbIX )KUBOTHBIX.

JlabopaTropHnasi pabora «/3yueHue TkaHel pacTeHUID.

JlaboparopHasi padora «/3yueHue TKkaHel )KUBOTHBIX).

JlabopaTtopnasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHN3MOB

®opMBI pa3MHOXKEHUSI OPTaHU3MOB: Oecrosioe (BKJII04asi BEreTaTUBHOE) U TI0JIOBOE. Buibl
0ecroIoro pa3MHOKEHUS: TOYKOBaHUE, CIOPYJISIIHS, (pparMeHTalus, KIOHHPOBAaHHUE.

[lonoBoe pasmuHoxkenue. [lonoBble kieTku, winm ramersl. Meio3. Craguum Mmeiosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbpIci Meiio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponbimieBoe  paszButhe. [‘ameroreHe3 'y KUBOTHBIX. [lojoBbIe  Kele3bl.
OO6pa3oBanue W pa3BUTHE TOJIOBBIX KIETOK. CrepmaTtoreHe3 um oorene3. CTpoeHue MOJOBBIX
KJIETOK.

OmtotoTBOpeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OILIOOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.



WnpuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOrus — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — 00Ha u3 enaguvlx npoobaem smopuonocuu. Konyenyus mopghozeros
u mooenu mopghocenesa. Ctaaun sMOpHOreHe3a )KMBOTHBIX (Ha MpUMepe JATyIKH). J{pobieHue.
Tunsl apoGnenus. [emepmunuposannoe u Heoepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOTICHUS MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JUCTKU (TaCTpPyJISAIU).
3aknagKka OpPraHOB W TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BIHMsHHUE 4YacTel
pa3BUBAIOIIETOCSA 3apojbllia (dMOpHOHANBHAS HMHIYKIMS). 3akiajka IJlaHa CTPOCHHS
JKMBOTHOTO KaK pe3ylbTaT HEpapXWYECKUX B3aUMOJAEWCTBUM TeHOB. BnusgHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3THMYHBIX (PAKTOPOB OKPYIKarOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe
pa3ButHe. Pas3Butne ¢ meramopdo30oM y OEClO3BOHOYHBIX U I03BOHOYHBIX >KUBOTHBIX.
bruonornyeckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. PaKTOpbl pEryjsiMM pocTa XHUBOTHBIX M uenoBeka. Craaun
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSl y JKMBOTHBIX M 4ejoBeka. llepuonpl OHTOreHesza 4YelnoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHUECKUE MPOLIECCHI.

Pa3smHoxenue u paszButue pacreHuil. I'amerodur u crnopodput. Meio3 B KU3HEHHOM
mukine pacreHuil. OOpazoBaHue crop B Ipouecce MeiHos3a. [‘ameroreHes y pacTeHHIA.
OmnofgoTBOpeHHE M pa3BUTUE PACTUTENBbHBIX OPraHW3MoB. J[BOWHOE OIIOIOTBOPEHUE Yy
IIBETKOBBIX pacTeHUi. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBI PETyJIsLUN OHTOTEHE3a Y PACTEHUM U JKUBOTHBIX.

JdemoncTpanuu

Hoptpersr: C. I'. HaBamun, X. llIneman.

Tabnuuel u cxembl: «BereratuBHoe pa3MHOXKeHUe», « TuUIlbl 6eCIONOro pa3MHOKEHU,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXKEHHE »HBIVIEHB», «Pa3MHOXEHHE THUAPBIY,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKM W CIIEPMATO30UIa»,
«OcHoBHBIE cTaguu OHTOTreHe3a», «lIpsmoe u Hempsimoe paszBuTHe», «Pa3BUTHE MaiCKOTO
Kyka», «Pa3zButue capanum», «Pa3zButue narymkmn», «/IBoiiHOE OIJIOOTBOPEHHUE Y LBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OIHOJOJBHBIX M ABYJOJBHBIX pacTeHUi», «KU3HEHHBIN LUK
MOpPCKOM  KamycTeD», <«JKu3HeHHBIM w©uKI Mxa», <OKU3HEHHBI LMK AOPOTHHUKAY,
«OKM3HEHHBIN UK COCHBDY.

ObopynoBaHue: CBETOBON MHUKPOCKOII, MUKPOIIPENapaThl sIMIEKIETOK U CIIEPMaTO30UI0B,
Mozelb «LIMKII pa3BUTHS JIATYIIKI.

JlabopaTtopHass pabGora «II3yueHue CTpOCHMsS TOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas padora «BpIgBICHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH IO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKa — HAYyKa 0 HAC/IEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

Hcropusi craHoBieHHS W pa3BUTHS TeHETHKH Kak Hayku. PaGoter I'. Mennens, I'. nme
@®pusa, T. Moprana. Ponb oredecTBEHHbIX Y4Y€HBIX B pa3BUTHM TeHetuku. Pabotsr H. K.
Konbrosa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OcCHOBHBIE T€HETUYECKUE NOHATHS U CUMBOJBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, YMCTas JIMHUS, TUOpUAbI, reHOTUN, (QeHoTun. OCHOBHbBIE METOJbl TE€HETHUKH:
rUOPUA0IOTMUECKUN, IUTOJIOTHUYECKHM, MOJIEKYJISIPHO-T€HETHUECKUH.

JlemoHCcTpamumn

[Toptpersr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Peconckuii.

Tabmuuet u cxembl: «MeTobl TeHETHKI», «CXeMbI CKpEIIUBaHUS.

JlaGopaTopHas pa6ora «/[po3o¢uia kak 00BEKT FeHETHYECKUX MCCIIEIOBAHUI.



Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3axkoH MeHzgens — 3aKOH eIUHOOOpasus
ruOpuoB nepBoro nokojeHus. IlpaBuno nomuHupoBaHus. Bropoi 3akoH MeHpaens — 3aKoH
PACHICIUICHUA ITPU3HAKOB. HI/ITOJ'IOFI/ILIeCKI/Ie OCHOBBI MOHOFI/I6pI/I)IHOFO CKpCIIUBaHUs. I'mmoresa
YHCTOTHI TAMET.

AHanmm3upyromee — ckpenuBaHue.  IIpoMeXyTOUHBI ~ XapakTep  HACJIEOBaHUA.
Paciuennenue npu3HaKkoB IpU HEIIOJIHOM JTOMUHHUPOBAHUU.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO

HacJeI0BaHus MPU3HAKOB. L{UTOMIOrH4YecKrne OCHOBBI TUTHOPUIAHOTO CKpPEIIUBAaHUS.

CueruienHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHNE
T€HOB, HAPYLICHUE CLECIUICHUS MEXAY FreHaMu. XpOMOCOMHAas TEOpUsl HACIEICTBEHHOCTH.

'enetuka mona. XpOMOCOMHBIM MEXaHHU3M OMNpeeNieHusl Moia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBli M TreTeporaMeTHbId IOJ. [eHeTudyeckas CTPYKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanne Mpu3HaKOB, CLETUICHHBIX C ITOJIOM.

I'enotun kak wnemoctHas cucreMa. Ilnenorponuss — MHOKECTBEHHOE IEHWCTBHE TI€HA.
MHOXeCTBEHHBIN ajuienn3M. B3auMmopeicTBue HealleNbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eHeTnyecknii KOHTPOJb DPAa3BUTHsS PACTEHUW, >KUBOTHBIX M YEJIOBEKa, a TakKkKe
(U3MONOTHYECKUX MPOLECCOB, IOBEIEHUS W KOTHUTHBHBIX (QYyHKUMHA. [eHernueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO35SMH — MMapasuT» U «XO35iUH —
MHUKpoOHOM». ['eHeTHuecKue acieKThl KOHTPOJIS U U3MEHEHUS HaclIe[ICTBEeHHONW MH(OpMaIu B
IIOKOJICHUSIX KJIIETOK M OPTaHU3MOB.

Jdemoncrpauuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBelii U BTOpoil 3akoHBI MeHens», « TpeTuil 3akoH Menaens»,
«AHanuzupylollee ckpeuBanue», «Henomnnoe nomunupoBanuey, « ClienyieHHOE Hacle0BaHNe
NPU3HAKOB Yy Apo3oduisy, «I'eHetuka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisn,
«Kapunotun nruns», « MHOKECTBEHHBIN aJUIEIN3M», « B3anMoienicTBre reHoB.

OO6opynoBaHue: MOJeNb sl JEMOHCTpAllMU 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOro
IIOKOJICHUS] M PACIICIUICHUS INPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb U JEMOHCTPALMK CLEIJICHHOIO HACIEA0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/Ipozopumnar.

IIpakTnueckass padora «lI3yyeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPELIMBAHUSA Y
JPO30(UITBD».

IIpakTnueckass padora «lI3yueHne pe3ynbTaToB JUTMOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opmupoBaHuu (eHoruna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHBbIE NPU3HAKUM. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MomudukanoHHas U3MEHYUBOCTh. Ponb cpeibsl B (OpMHPOBAHUM MOIU(UKATMOHHON
u3MeHunBocTd. Hopma peakuuu npusHaka. BapuannonHsld psn ¥ BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIUGUKAIIMOHHON NU3MEHUYMBOCTH.

'enotunuueckass u3MeH4YUBOCTh. (CBONCTBA TI'€HOTHUIMYECKONM W3MEHYMBOCTU. Buiel
TFeHOTUIINYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTal[HOHHASL.

KomOunatuBHasi m3MEHUUBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. PojIb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHMU M€HETUYECKOTO pa3HOo00pasus
B IIpE€/IEIIax OJTHOTO BHJA.

MyTtanuoHHas W3MEHYMBOCTb. Buabl MyTauuid: TI'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CroHTaHHbIE W UWHAYLUUPOBAaHHbIE MyTalUH. SIAepHble M LMTOIUIA3MATUYECKUE MYTAILUU.
ComaTtnueckue M 1oJOBble MyTauMu. lIpUumHBl BO3ZHMKHOBEHMsS MyTauMi. MyTrareHsl U HX



BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOT'O Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacienctBeHHoW wusMeHunBoctd (H.W. BaBunos). BhesnepHas H3MEHUHMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuka u 3NUEHOMUKA, POJb INULEHEMUYECKUX (PaKmopos 6 Hacie0o8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUSMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubr u cxembl: «Bunmbl m3meHumBOCTHY, «MoOaM(pUKAIMOHHAS W3MEHUYHUBOCTDHY,
«KomOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meiio3»,  «OmmomorBopenue»,  «['eHeTnueckue
3a00J€BaHUs YeIoBeKay, « Buasl MyTaruiiy.

O6opynoBaHue: XUBbIe U repOapHble JK3EMIULSIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(dboTorpadun) >KHBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnass pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOM
U3MEHYHUBOCTH. [locTpoeHre BaprallmOHHOTO psAla U BApUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Myrtanuu y Apo30¢Guiibl (Ha TOTOBBIX MHUKPOIIPEapaTax).

Tema 14. I'eHeTHKA YeJiOBeKA

Kapuotun uenoBeka. MexayHapoJHas NOporpamMma HCCIEAOBaHUS T€HOMa 4YeJIOBEKa.
Metoapl U3y4eHHUs] TEHETUKH YEJIOBEKA: T€HEATOTHYECKUN, OJM3HEIOBBIN, ITUTOTEHETUYECKUM,
MNOMYJIALIUOHHO-CTATUCTUYECKUH, MOJIEKYJsipHO-reHeTnYeckuil. COBpEMEHHOE OmpenesieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ momoibio [11P-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ eHHbIE B XpOMOCOMHBIE 0OJIE3HH YEJIOBEKA.
bonesnn ¢ HacneACTBEHHOW MPEApacOIOKEHHOCThI0. 3HAUYCHUE MEIAUIIMHCKONW TEeHETHKH B
NPEIOTBPAlICHUH M JICUCHUU TeHETHMYECKUX 3a00NIeBaHUN YenoBeKa. MeIuKo-TreHEeTH4eCcKoe
KOHCYJIbTHpOBaHKE. CTBONOBBIC KIETKHU. [I0HATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
UCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

'enetnueckue ¢akTOphl MOBBINICHHONW YYBCTBUTEIIBHOCTH 4YENOBEKA K (DU3UYECKOMY U
XMMHUYECKOMY 3arps3HEHHUIO OKpYXKarollew cpenbl. l'eHeTmdeckas NpeapacroyioKEHHOCTh
YEeJI0BEKa K MAaTOJOTUSIM.

JdemoncTpauuu

Tabmuupl u cxemsl: «Kapuotun udenoBeka», «MeToabpl U3ydYeHHs] TEHETHKU UYETOBEKAY,
«"eneTnueckue 3a00€BaHUS YETTOBEKAY.

[IpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHOWY.

Tema 15. Cenexuusi oprann3mMoB

JlomecTukanus U cenekius. 3apoXkJeHUEe CeNeKIMH U JoMmecTukauuu. Yuenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooopasus KyJabTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/JIaHMH COPTOB pacTeHUW U mopox >KUBOTHBIX. CopT, Mmopona, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HacleACTBeHHOM m3MmeHunBocTh H. M. BaBuiioBa, ero 3HaueHue ais
CEJIEKIIMOHHOM paboTHlI.

MeTtobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIA M WHAMBHIYalIbHBII.
Dtanbl KOMOMHAIIMOHHOW cenekiuu. VcnbiTaHue mpou3BoAuTeNed mo moroMctBy. OTOOp MO
TEHOTHUITY C IMOMOIIBIO OIIEHKH ()EHOTHIIa TOTOMCTBA U OTOOP MO T'EHOTHUITY C TIOMOIIBIO aHANN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeleKIIMOHHOW paboThl. PanuanuoHHbIl H
XUMHYECKHA MyTareHe3 KaK WCTOYHHK MYyTalWid Yy KyJIbTYPHBIX (OPM OPTraHHU3MOB.
Hcnonb30oBaHWe TE€HOMHOTO pENakTUpPOBaHHWS M MeTogoB pekoMOuHaHTHbIX JHK mns
MOJTYYEHHS UCXOAHOTO MaTepUalIa JIJIsl CEJICKIUH.

[lonyuenne monumuionnoB. BuyTpuBumoBas rubpuauszanus. bauzkoponcTBeHHOE
CKpelIMBaHue, Ui MHOpuAUHT. Hepo/icTBeHHOE CKpellMBaHUe, WK ayTOpuuHr. ['erepo3uc u
ero mnpuyuHbl. Mcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas ruOpuUaU3aus.
[Ipeononenue Oecruionus MEXBUAOBBIX THOpUIOB. JIOCTHXKEHUSI CEJNEKIIMHM PpACTEHUH U
YKUBOTHBIX. «3e1€Has pegontoyusy.



CoxpaHeHHE M H3Y4YEHHE TI'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHMH M UX JMKHX
ponuyelt A co3aHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYNIbTYp. M3)yueHue,
coxpanenue u ynpasieHue 2eHemudecKUMu pecypcami CenbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUST CYWEeCmB8YIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM CO8PEMEHHBIX Memo008 HAYYHbIX UCCIeO008AHUL, Nepedosbix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdemoncTpanuu

[Toptpersr: H. M. BaBwiios, 1. B. Muuypum, I'. /1. Kapnieuenko, II. II. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEICTBEHHONM HW3MEHUYHMBOCTH», «METOIBI CENEKIUW»,
«Otnanénnas rubpuanszainus», «MyTtareHesy.

JlabopaTopHas padora «/3ydeHHe cCOpPTOB KyJbTYpHBIX PACTEHMH M IOPOJ TOMAIIHUX
KUBOTHBIX).

JlabopaTropHasi padora «/3yueHne METOJIOB CEJIEKIIUN PACTEHUID.

IIpakTuyeckas padora «[IpuBHBKa pacTeHUIN».

Ikckypeusi «OCHOBHbBIE METOJbI M JTOCTMIKECHUS CENIEKIUM PACTeHUI M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIH yYacTOK, B TEIIMYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUsl M CHHTeTHYeCKasi OMO0JIOr U

OOBeKThl, HCHOJb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIC KYJbTYpHI,
MUKpPOOPraHU3MbI, HX XapakTepucTuka. TpaauluoHHas OHUOTEXHOJIOTHA: XJeOoleueHue,
HOJY4YEeHHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpoouonornueckuit cuures. OObEKThI
MUKpPOOHOJIOTHYeCKUX TexHoaorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

CozpaHue TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHHs T€HOMOB C II€JIbIO MOJYyYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEp KaIINX
HE BCTpEYarolInecs B MpUpoJie ONOCHHTETUYECKHE MTYTH.

Knerounas unnxxeHepus. MeTolbl KyJabTypbl KJIETOK M TKaHEH PACTEHHH M YKUBOTHBIX.
Kpunobanku. Comaruueckas rubpuau3zanus M coMaTHuecKuil smOpuoreHes. lcmonb3oBaHue
TatiOnJI0B B CEIEKUMU pacTeHuil. [lonyuenue moHoKIOHANbHBIX anmumen. FHcnonvsoeanue
MOHOKIOHANbHLIX U NOJNUKIOHANLHLIX aHmumen 6 meouyutre. VICKycCTBEHHOE OIIOZOTBOPEHHUE.
PexoHCTpyKIMs SIWLEKIETOK M KIOHUPOBAaHUE KUBOTHBIX. MeToJ TpAaHCIUIAHTALMK SAEp
KIETOK. TexHonozcuu 0300po6ieHUs, KYIbMUBUPOBAHUS U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHAsI U TeHHass MHXKeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHPOBAHUE
pexomOuHantHeiXx JIHK. Cosoanue mpanceennvix opeanuzmos. JIoCTHXKEHHS] U TEPCHEKTUBBI
XpPOMOCOMHOW U TEHHOM WHXEHEPUU. ODKOJIOTUYECKHE M HTHUYECKHE MpOoOJIIeMbl TeHHOU
WHXEHEPUH.

MenunuHackue 6uorexnonoruu. [loctreHomuas nudposas meauiuaa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHaTN3, TEHOIEHTPUYECKUI aHAIHM3 MPOTEOMA YEIOBEKa /ISl OLCHKH COCTOSHHS
ero 310poBbs. Mcmonp30BaHHME CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3D-
OuommKkeHepusi s pa3pabOTKu  (QyHAaMEHTAIbHBIX OCHOB MEIWIUHCKUX TEXHOJOTHH,
CO3/aHHUA KOMIUIEKCHBIX TKAaHEW COYeTaHHEeM TEXHOJOTHH TpEXMEPHOro OMONMPUHTHUHTA U
ckaddomarHTa I PeUIeHUs 3a7a4 ePCOHATN3UPOBAHHON METUIIIHEI.

Coznanue BEKTOPHBIX BaKLUMH C LETbI0 OOecreueHUs KOMOMHHPOBAHHOW 3alllUThI OT
Bo30yauteneii OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIeprKalIiX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YeIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuet u cxembl:  «Vcnonp3oBaHME  MHUKPOOPIaHU3MOB B MPOMBIIIJICHHOM
IIPOU3BOACTBEY, «KileTouHas uHKeHepUs», «I €eHHass HH)KEHEepUs».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.



IIpakTnyeckas padora «llomyuyeHne MOJIOUYHOKHUCIIBIX TPOLYKTOBY.
IKeKypens «buoTexHomorus — BaxKHeas mpou3BoIUTENIbHAs CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaeHne u pa3BUTHE IBOJIOLMOHHBIX NpPeICTABJIeHUH B 0M010TMH

OpomonmonHas teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
" Hay4Has aesatesnbHocTh Y. [lapBuHa.

JBrwxyne cuiael 3Boimtonuu  BunoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTH
Pa3MHOXKEHHSI OPraHM3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Oophba 3a CyIlecTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernueckoid Teopuu 3Bostounu (CTI). HelrpanbHas Teopus SBOIOLMH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHS. 3HAUEHHE HBOJIOLMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoncTpanuu

[Moptpetsr: Apuctrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krobe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonzaeitn, . K. benses.

Tabmuupl u cxembl: «Cucrema xuoid nmpuponsl (o K. Jlunnero)», «JlecTHuma »KuBbIx
cymiectB (o Jlamapky)», «MexaHusm (opMUpOBaHHUS MPUCIIOCOOIEHUH Yy pacTeHudl u
#UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectBust Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBaHue», «llopoxel romy6Geit», «MHorooOpasue
KyJbTYpHBIX (popMm kamycThl», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX
BuoB (mo Y. [lapBuny)», «Cxema COOTHOLICHHS IBIKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MuxkposBoaonust 4 €€ pe3yJbTaTbl

[Honmynsuus kak snaeMeHTapHas eAuHHUIA SBOMIONMH. COBpEMEHHBIE METO/bl OLIEHKH
TeHETUYECKOro pa3Hoo0pasus U CTPYKTYpbI NOMy Ui, Mi3MeHeHue reHooH1a MOMyJIsIUN KakK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapnau, B.
Baiin6epra.

DOnemeHTapHble (QakTOpbl (IABWXKYILIHME CHJIbI) HBOJIIOUMHU. MyTallMOHHBIM MpoIiecc.
KomOunatuBHas u3aMeH4nMBOCTb. Jlpeiid reHoB — cilyyaiiHble HEHANpPaBJICHHbIE W3MEHEHMS
4acToT ayuiesied B momyssinusx. DdQexT ocHoBatens. Igdgexm Oymuvliouno2o eopaviuiKa.
CHuoicenue eenemuuecko2o paznoobpasus: npuyumsl u cireocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. M3omamus  mOMyIISIAN:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMonorudeckas (penpoayKTUBHAS).

EctectBennsiit otO0op — HampaBistomuid ¢akTop sBomonnu. DopMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIUHN, CTaOWIM3UPYIOUUH, pa3pbiBatoiuii (au3pyntuBHbii). [lomoBoit oTOOp.
Bo3HMKHOBEHME U 3BOJIIOLUS COLIMATILHOTO MTOBEACHUSI )KUBOTHBIX.

[IpucnocobaeHHOCTh OPraHU3MOB KakK pPe3yjibTaT MHUKPOAIBOIIONMHM. BO3HUKHOBEHME
npucnocoOieHnit y opranu3smMoB. Apomopdo3sl u uauoaganrtanun. Ilpumepsr mpucrnocodaeHnit
y OpraHum3MoB: Mopdosnornyeckue, QU3HOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTENBHOCTD MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ysibTaT MHUKPOIBOJIOLMH.
M3onmsaumst — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cnocoObl BUA00Opa30OBaHUS:
ajionaTpudeckoe  (reorpauyeckoe), CHUMIATPUUECKOe (PKOJIOTHYECKOE), «MIHOBEHHOE»
(monumonau3anus, rudbpuanszanus). JmuTebHOCTh BOTIOIMOHHBIX IPOLIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponp 3BOnrOnMOHHON Ouonoruu B pa3pabOTKE HaydHbIX METOJOB COXPaHEHHUS
6uopazHooOpazus. MUKPOIBOJIIOLMS W KO3BOJIOLUS MAapa3sUTOB U MX X035€B. MeXaHU3Mbl
(hopMUpOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JemoHcTpamun



[optpetsr: C. C. YeTBepukos, . Maiip.

Tabmuis! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «llomynaiunoHHast CTPyKTypa BHJIa»,
«Cxema mposiBlIeHHs 3akoHa Xapau—BaiinOepra», «JIBWXKyIiue CHIBI  SBOJIIOLUNY,
«OKoyornyeckas M30JSALMS TMOMyJSUil ceBaHCKOM ¢openn», «['eorpaduyeckas uzoIALUSA
JMCTBEHHHIIBI CUOMPCKOM M JTMCTBEHHMIIBI JaypcKkoiy, «IlomyssiioHHbIe BOJIHBI YUCIEHHOCTH
XUITHUKOB H JKepTB», «(CxeMa NeUCTBUS €CTeCTBEHHOro otbopa», «®DopMmbl OOpbOBI 3a
CYLLIECTBOBaHHEY, «MHycTpuanbHbIil MEJTaHU3MD, «Kussle HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAs! OKpacka »KHBOTHBIX», «lIpeaympexnaromias okpacka 3>KUBOTHBIX),
«®Duznonoruueckue agantanun», «IIpucrnoco6iIeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCThY,
«Kpurepun Buma», «Bunpl-nBoitHukn», «CTpykTypa Buaa B mnpupoge», «CrnocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TpPEX  BUIOB  JIAHIBIIICH,
«OKosoruyeckoe BHUI000pa3oBaHKEe BHUAOB cHUHUL, «l[lomummounsl pacrenuit», «KamyctHo-
penedHblit THOpHI.

OGopynoBanue: repOapul pacTeHHUM, KOJJICKIIMM HACEKOMBIX, Uydesa MTHI[ B 3BEper C
OpUMEpaMHU Pa3InYHbIX NPHUCIIOCOOJIECHHUM, uydyena NTUL] U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BplsiBIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

Jlaboparopnasi paGora «lIpucrmocobiseHuss OpraHu3MOB W WX OTHOCHUTEIbHAs
EJIeCO00Pa3HOCThY.

Jla6opaTopHas padora «CpaBHEeHUE BII0B 10 MOP(OIOTrHIECKOMY KPUTEPHIO).

Tema 3. Makpo3sosonusi H €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBorouy. [laneonTonornyeckue METO bl M3YUEHUS SBOTIOLUH.
Ilepexoaubie popMbl U GUIIOreHETUYECKHE PsI/IbI OPTaHU3MOB.

buoreorpaduueckue Meronpl usydeHus osBomonuu. CpaBHeHue ¢uopsl U (payHBbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emau. BUapl-sHAEMUKHN U PETUKTHI.

OMOpPHOIOrHYECKHEe U CPaBHUTEIbHO-MOP(POJOTHYECKHUE METOJIbl HM3YYEHMsSI IBOJIIOLIMH.
I'enernueckue MeXaHHM3Mbl IBOJIIOLMM OHTOI€HE3a M IOSIBICHMS 3BOJIIOLUOHHBIX HOBIIECTB.
['oMosiornuHble ¥ aHaIOrMYHbIE OpraHbl. PyuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKysipHO-
reHeTHYecKrue, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKHe METOJbl  H3YyYEHHUs  SBOJIIOLUHU.
['omonornunsie rensl. CoOBpeMEHHbIE METO/IbI TIOCTPOEHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XpPOMOCOMHBIE MyTallU1 U YBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBwWia) dBOMONMU. [Ipunyun  cmeHvl  YHKYULL.
HeoGpatumocTs 3BotoLMU. AanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIOLIUH.

JdemoHcTpauuu

[optpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuuer u cxembl: «DUITOTEHETHYECKHUIA PSIJT JIOIMAAN», «APXEONTEPHKCY, «3BEpO3yObIe
amepel», «Crerouedans», «Punnogure», «CeMeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emuny, «Jpeiid koHTHHEHTOBY», «Penmukthl», «HadambHble cTaguu 3MOPHOHAIBHOTO
pa3sBUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  aHAJIOTUYHBIE  OPraHb»,
«PynumeHTs», «ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI YelOBEKa W MIMMIaH3e», «l1aBHbIE
HalpaBJIEHUS 3BOIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HMCKOMAeMBIX OCTAaTKOB OpPraHH3MOB,
MYJISDKA TOMOJIOTMYHBIX, aHAJOTHMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBIX.

Tema 4. IIpoucxoxnaeHue u pa3BUTHE KU3HU Ha 3eMJie

Hayunble rumorte3bl NpPOUCXOXKJIEHUS >KU3HU Ha 3emiie. AOHOreHe3 W IaHCIEpPMUSL.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJICHUM >KU3HU (KpealuoHu3M). ['umoresa HOCTOSHHOTO
camMo3aposKJIeHus KU3HU U e€ ornposepxkenue onbitamu @. Penu, JI. Cnannannanu, JI. [lactepa.
[IpoucxosxaeHne >ku3Hu U acTpOOUOJIOTUSI.

OcHoBHbIE ATanbl HEOpraHUUecKo# »Botonnu. [InanerapHas (reosiornyeckas) BOJIIOLHUS.
XumHuuecKasi 3BOJIONMS. AOMOreHHBIH CUHTE3 OPraHMYECKMX BEIIECTB M3 HEOPraHUYECKUX.



Onmbit C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMmepoB. KoauepBarHas
runore3a A. M. Omnapuna, rumote3a nepBuuHoro OynboHa JIk. XomnzaeiHa, reHeTuyeckas
runoreza . Mémnepa. Pubosumbr (T. Yek) u rumoreza «vupa PHK» VY. T'mnbepra.
®dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

Hcropus 3emnnm u metonsl €€ wusydeHus. lickomaemble OpPraHM4ecKHUE OCTAaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTENbHAasE W aOCOJIOTHAsT  TE€OXPOHOJIOTHS.
I'eoxpoHOnOrMYecKas mKaia: S0Hbl, 3pbl, IEPUOJBI, SIIOXH.

HauaneHbie aTanel opranndeckoil 3Boaronnu. [losBiieHHEe M HBONIOLUS NMEPBBIX KIIETOK.
Oomonust MeTabonu3ma. Bo3HuMkHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHMKpPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emuie coobmiectB. Crpomaromutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIOIMOHHOE MPOUCXOKIECHHE BUPYCOB.
[IpoucxoxaceHUEe  MHOIOKIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  I'PYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BBICIIUX pacTeHUd. OCHOBHBIE apoMop(}o3bl pacTeHUH.
Brixon pactenuit Ha cymry. IlosiBieHHMe CHOpPOBBIX pAacTEHHMH W 3aBOEBAHME HMM CYLIM.
Cemennble pacTenus. [IponcxoxkaeHne HBETKOBBIX PACTEHUH.

OcHOBHbBIE 3Talbl 3BOMIOLUM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — NOSBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpI0BbIE
KUBOTHBIC. JKU3Hb B BOJIE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne ampuOuil 1 penTHIIHA.
[Ipoucxoxxaenune miekonurarommx u ntul. [Ipunnun ximouyeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3emiie 110 3paM U NeproJaM: apxel, IpoTepo30i, aneo30i, ME30301,
KaiiHOo30M. OOmias xapakTepuCTHKa KJIMMara M reojiornyeckux mpoueccos. llosBienue u
pacLBeT XapaKTepHBIX OPraHU3MOB. YTJIe0OOpa30BaHHE: €ro YCJIOBUS M BIMSHHE HA Ta30BbIH
cocTaB aTMOc(ephl.

MaccoBble BBIMUPAaHHsS — JKOJOTMYECKHE KpU3UChHI mpouutoro. IIpuumusl u ciaeacrBus
MaccoBbIX BbIMHUpaHH. COBpeMEHHBIH SKOJIOIMUECKUi Kpu3Hc, ero ocodeHHoctu. IIpobnema
COXpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpemeHHas cucTteMa opraHndeckoro mupa. [IpuHIUMNIBI KIacCU(pUKAUU OPTaHHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Pequ, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [TacTtepa mo u3yueHuto
camo3apoxxaeHus: xu3zHu», «Cxema omnbita C. Muiepa, I'. FOpu», «3rtanel HeopraHudeckon
aBOMIIOLIMMY, «I'eoxXxpoHosornyeckas mkana», «HavanbHble 3Tanbl OPraHUYECKON BOJIOLUNY,
«Cxema o00pa3oBaHHsI DJYKapHOT IyTéM cHUMOHMOTeHe3a», «CucremMa 3>KUBOW MPHUPOIBD),
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PunHnopuTe», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOrOKJIETOYHBIE BOOpocHn», «Mxm», «llanmopoTHukn», «l'0l0CcCEeMEHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS JKUBOTHOIO MHpay,
«ApomMopho3sl  KHBOTHBIX», «IIpocteiimmey», «KumeunononoctHsiey, «Ilmockue dwepBu»,
«HieHucroHorue», «PbI10B, «3EeMHOBOJIHBIEY, «IIpecMmbikaroniuecs», «IItnnpm,
«Munekonuraronuey, «Pa3BuTue KM3HM B apXeWckoul ope», «Pa3BuTme KU3HH B
IIPOTEPO30MCKOM 23pe», «Pa3BuTue JKM3HM B MAJCO30HMCKOM 3pe», «Pa3Burhe XU3HU B
Me3030ickoil 3pe», «Pa3BuTue XKU3HM B KailHO30HCKOM 3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOTI0 MUPA».

O6GopynoBanue: rTepOapul pacTEHUU pPa3IUYHBIX OTJIEJOB, KOJJIEKIIMH HACEKOMBIX,
BJIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOKHX, CKEJIETBHI
IIO3BOHOYHBIX JKMBOTHBIX, 4ydejga NTUL WU 3BEpEH, KOJUIEKIMU OKAMEHEJIOCTEH, II0JIE3HBIX
MCKOIAEMBbIX, MYJISIKH OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.



Bupryanbnasa jgadoparopHas pabdora «MoaenupoBanue onbiToB Muinepa—tOpu 1o
M3YUYEHHUI0 a0MOTE€HHOTO CHHTE3a OPTaHUIECKUX COCTMHEHHUI B TIEPBUYHON aTMOChepe».

JlabopaTtopHas palora «l3ydueHne W oOmnucaHME HCKOINAEMBIX OCTAaTKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTnuyeckass padora «l3yueHne ocoOEHHOCTEH CTPOEHUS pPACTEHHH pa3HBIX
OTJIEJIOBY.

IpakTnyeckas padora «/3yueHne ocoOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej0BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJIOTruU. MeTobl aHTPOIIOIOTHH.

CraHOoBJIEHHE TPEACTABICHUI O MPOMCXOKIECHUHM YeIOBeKa. PelnuruosHble BO33pEHHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonmcTBo yenoBeka ¢ OKMBOTHBIMH. (CuHcTeMaTHUeCcKOe TOJOXKEHHE YeJIOBeKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKA C IKMBOTHBIMHU: CpPaBHHUTEIbHO-MOpP(QOIOTHYecKue,
sMOpuosoTHYecKre, (HU3UOJIOTO-OMOXUMUYECKHE, ToBeAeHUYeCKne. OTIWYus YeIoBeKa OT
KUBOTHBIX. [IpMOX0KI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTue rojoBHOrO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

HBwxymue  cwibl  (pakTopbl)  aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolieHre OMOIOTMYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauU aHTpororeHe3a. Pannue yesnoBexooOpa3Hble 00€3bsHbl (IPOKOHCYJIBI)
Y paHHHE TOHTHU/IbI — OOLIMe IPEIKU YEI0BEKOOOPa3HbIX 00€3bsH U JII0I€H. ABCTPATIONUTEKU —
JBYHOTHE NpEeAKu Jroaei. YenoBek yMenblid, NepBble M3rOTOBIEHUS Oopyauid Tpyzaa. Yemosek
IPSIMOXOJSIIMM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenoek reinenboeprekuii —
00K TpeIoK HeaHIePTAIbCKOTO YeIOBEKa 1 YelIoBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUn
KAaK BHJ JIFOJECH XOJOJHOTO KiIMMara. YemoBeK pa3syMHBIH COBPEMEHHOIO THIA, JIE€HHUCOBCKUHI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u naneoreHOMuKa.

DBOJIOLUS COBPEMEHHOIO uesioBeka. EcTecTBeHHbINI OTOOp B MOMYJNALHMAX YEIOBEKA.
MyTanoHHbIi npouecc U noauMopdusm. IlonynsiroHHble BOIHBI, Apeiid reHoB, MUTpaLus U
«3(pdexT ocHOBaTEND» B MOMYJIALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBporeouHas (eBpaszuiickas),
aBCTPAJIO-HETPOMIHAsA (PKBaTOpHallbHAs), MOHIOJION/IHAs (a3MaTCcKo-aMepuKkaHckas). Bpems u
IyTH paccelIeHUus 4YeloBeKa Mo IuiaHere. EauHCTBO  yenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOseHHOCT,  uYeaoBeKa K  pa3HbIM  YCIIOBUSIM
OKpy’Karolien cpensl. BausHue reorpaduueckoi cpeisl U apeiida reHoB Ha MOP(OIOTHI0 U
(hbU3HMOIOTHIO YeTIOBEKa.

MexauCuUUIUIMHApHbIE  MeToAbl B (U3MYecKoil (OMOJIOTMYecKoil) aHTPOIOJIOTHH.
OBOJIOMOHHAsA  aHTPOIIOJIOTUS U TAJCOAHTPOIOJIOTHUS  YEJIOBEYECKUX  MOIMYJIALHUM.
buocoumaneHple  uccleqOBaHMS ~— NPUpPOAbI  uenoBeka.  MccienoBanue — KORBOJIOLNU
OMOJIOrMYECKOI0 U COLUATBHOIO B YEJIOBEKE.

JlemoHcTpamumn

[Toptpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuet u  cxembl: «Mertoabl aHTpomosnorun», «['OlMOBHOW MO3r yeloBeKay,
«YenoBekooOpa3Hbie 00€3bsiHB, «CKENeT uYeloBeKa M CKeNleT IMUMITaH3e», «PymuMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOIEHE3a», «ODBOJIOLUOHHOE [JPEBO UEIOBEKay,
«ABcTpanonuTek», «4eaoBek ymemnblit», «HeaoBek NpAMOXOASAIINi», «JleHUCOBCKUI YEIOBEK»
«Heanpepransup», «KpomanboHus», «lIpenkn denoBekay, «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pacpl yenoBekay.

OO6opynoBaHue: MyJIsSKM OKaMEHeNoCTel, MpeIMeTOB MaTepUallbHOW KyJIbTYphl MPEIKOB
qeloBeka, pernponykiuu  (hororpadum) KapTHH ¢ MHUQPOJOTHUICCKUMU H  OUOIEHCKUMU
CIOKETaMH IIPOUCXOKICHUS YeloBeKa, (poTorpaduu HaX0A0K MCKONAEMbIX OCTAaTKOB YEJIOBEKa,
CKEJIET YeJIOBEKAa, MOJIEIb Yepela 4YelOoBEeKa M Yepelna IMMMIIaH3€, MOJEIb KUCTH YEJlIOBEKa U
KHCTH IIMMIIaH3€, MOJIEIN TOPCa IPEIKOB YEJI0BEKA.



JlaGopaTopnass paGora «VI3yueHue OCOOCHHOCTEH CTpOCHHSI CKeJeTa uYeloBeKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM.

IIpakTnyeckas padora «/3ydueHne 7KOJIOTHYECKUX aJaNTalli YEIOBEKay.

Tema 6. OJkxojgorussi — Hayka O B3aMMOOTHOLICHUSIX OPraHuU3MoOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaIolIel cpeaou

3apoxaeHue W pa3Buthe HKoioruu B Tpyaax A. 'ymbGomsara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBs3b
9KOJIOTHH C APYTUMHU HayKaMH.

Mertoap! skonoruu. [loneBbie HaOIrOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: NPUPOIHbBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpY Karolleld cpefbl: JOKaIbHBIM,
PErnOHANbHBIN U TTI00aTBHBIN.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJOTMYECKOE MHUPOBO33pEHHUE Kak
OCHOBa CBA3€H uenoBeuecTBa C MNpupofoid. DPOpMHUPOBAHUE 3KOJOTMYECKOW KYJIbTYpPBHl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[optpetsi: A. I'ym6oabar, K. @. Pynwe, H. A. CeBepuos, 2. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuupsl u cxembl: «Paznensl skonorum», «Metoasl 3koaorun», «CxemMa MOHUTOPUHTA
OKpYXKarolleH cpesb».

JlaGopaTopnas padora «/3yueHne METOI0B SKOJIOTUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa 00MTAHUSA

Okosnoryueckre (GakTopbl U 3aKOHOMEpHOCTH MX JeictBus. Knaccudukanus
9KOJIOTUYECKUX  (akTopoB: abuoTWyeckue, OHOTHYECKHE, AaHTpororeHHsle.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKosiornyeckux (axtopos. [Ipasuno munumyma (K. Hlnpenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

Abuotnyeckue gaxtopsl. CBeT Kak 3konoruueckuil ¢pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpPa Ha OpraHU3Mbl. ODKOJOTMYECKUE TPYIIbl PACTEHUH M JKUBOTHBIX I10
OTHOIIIEHUIO K cBeTy. CUTHaIbHAs POk cBeTa. DOTONEPHOIU3M.

Temmneparypa Kkak skojorudeckuit Qaxtop. [leiicTBue TemmepaTypbl Ha OpraHU3MBI.
[ToiiknunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Bnaxxnocte kak skosoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOIAEPKaHUIO
BonHOrO Oamanca. Kiaccudukamms pacTteHMid 1O OTHOIIEHWIO K Boje. [IpucmocoOnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl OOMTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs, TIIyOWHHAs
NOJMNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XHMHUYECKHE OCOOEHHOCTH cpel OOUTaHUsA
opranu3moB. [IpucnocoOnaeHust OpraHu3MoB K KU3HU B pa3HbIX CpeAax.

buonornueckue purMmbl. BHennue u BHyTpeHHUE pUTMBL. CyTOYHbBIE U TOAMYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIOBUMN KU3HU.

XKuznennsie Gopmbl opranusmoB. [lonsatue o xu3HeHHOW (opme. KuzHeHHBbIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
XKuzHneHHole (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Bugsl OMOTMUYECKMX  B3aUMOJEHCTBHMHA:  KOHKYpPEHIHS,
XMILHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusMm, koomnepanus, MyTyajin3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxjeOHHMUYecTBO). Herpoduueckwe  B3aUMOACHCTBUS  (TONHMYECKHE,
(dopuueckue, (abpuueckne). 3HaUYCHUE OMOTHYCCKUX B3aMMOJACUCTBHNA JIJISi CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIUI KOHKYPEHTHOTIO HCKIIIOYEHHUS.

JdemMoHcTpanuu

TaGmuuel u cxemsbl: «IJKkosornyeckue (paxkropb», «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
IPYIIbl )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeMI0KpOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHbBIE
KHUBOTHBIEY, «DU3HONOTHYECKHE aJanTaluu >KUBOTHBIX», «Cpeabl OOUTAaHUS OpPraHU3MOBY,



«buonoruyeckue putMby, «KuzHeHHbIe HOPMBI pacTeHU», « KuzHeHHbIE (OPMBI ) KUBOTHBIX),
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOrO Jyecay, «llenn nmutaHusy,
«XuiaudectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmuzm.

O6GopynoBanue: repbapud pPacTEeHW W JKUBOTHBIX, MNPHUCTIOCOOJICHHBIX K BIHSHHIO
Pa3IUYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOdapuu  CBETONIOOMBBIX, TEHEMIOOUBBIX W
TEHEBBIHOCIMBBIX PACTEHUMN, CBETOIIOOMBHIC, TECHEITIOOMBHIE M TEHEBBIHOCIHMBBICE KOMHATHBIC
pacTeHusi, repObapuM W KOJUIEKIIMU TEIMJIOMIOOUBBIX, 3MMOCTOWKHX, MOPO30YyCTONUMBHIX
pacTeHMii, 4Yydena MNTULl U 3Bepei, repOapuu pacTeHHi, OTHOCSIIMUXCS K TUrpoduTam,
kcepoduram, me3oduTraM, KOMHATHBIE PACTEHHS MAHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
0oOHTaOIMMX B Pa3HBIX Cpenax, repObapuu M KOJUICKIIUHU PACTCHHUH U KMBOTHBIX, 00JIaarOIINX
yepTaMu TPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHHM JKU3HH, Tepbapuu u
KOJUICKIIUA PACTCHUN M KUBOTHBIX PA3JIMYHBIX KU3HCHHBIX (OPM, KOJUICKIIMH >KUBOTHBIX,
YYaCTBYIOUINX B PA3IMYHBIX OMOTHYECKHX B3aUMOACHCTBHSIX.

JlabopaTropnasi padora «BrisiBieHHe MpUCTIOCOOICHNI OPTaHU3MOB K BIIUSHUIO CBETaY.

JlaGopaTopnass paGora «BbIsBICHHE MNPUCTOCOONECHUI OpPraHU3MOB K BIHUSHUIO
TEMITepaTypbD».

JlaGopaTopnass padora «AHaTOMHYECKHE OCOOEGHHOCTH PACTEHU U3 Pa3HBIX MECT
o0UTaHUAY.

Tema 8. Ikos10rusi BUA0B M NOMYJISIIHI

DKOJIOTHYECKUE XapaKTePUCTUKH TomyJisnun. [lomymsanus kak OMONOrHYecKas CUCTEMa.
Ponp HeogHOpomHOCTH cpenbl, (U3MYECKUX OaphepoB M OCOOEHHOCTEW OWOIIOTHH BHJIIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOUN CTPYKTYPHI MOMyJIsAuii. OCHOBHBIC MMOKA3aTEH MOIYJISIUH:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas W IOJIOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIIHSL.

DKoyloruyeckasl CTpykTypa nomyssiinud. OneHka 4YMCIEeHHOCTH nomyisiuuu. nHamuka
NOMyJISAUA U €€ perysiius. buotnueckuit moTeHman nonyasiaui. MoaenupoBaHue TUHAMHUKA
nonyysiuud. KpuBble pocta uyucineHHoctu nonyisuuu. Kpusbsle BbbDKuBaHus. Perymsus
YUCJICHHOCTH TOMYJISIIUI: pojb (AKTOPOB, 3aBUCSIIMX W HE 3aBUCSIIMX OT TUIOTHOCTH.
DKOJOTHYECKHe cTpaTeruu BUAOB (1- u K-ctparerun).

[Tonsatue 00 »sKonorMyeckoil Huime Buga. Mecrtoobutanne. MHoOroMepHass MoOJETb
akosiornyeckor HumM JIx.M. XarunHcona. Pa3zmepsl sxonornueckoit Humu. [loreHuansHas u
peanu30BaHHAS HUIIIN.

Bun kak cucrema nomynsuumid. Apeanbl BUAOB. Buabsl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTHYECKHE YKBUBAJICHTEI.

3aKOHOMEPHOCTU TMOBEJIEHHUS M MUIpPALMM >KUBOTHBIX. bHOJornueckue MHBa3UU
qyKEepPOJHBIX BUIOB.

JdemoHcTpauuu

[Toptper: Ix. M. XatunHCOH.

Tabmuiel 1 cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKHU monmyasuny, «IIpoctpancTBenHas
CTpyKTypa monyisauun», «Bo3pactHpie mnupamuasl nomyisiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3IMUHBIMM OpraHu3Mammuy», «Mopenb skosorudecko Humu JDx. .
XaT4nmHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIEKINN KUBOTHBIX.

JlaGopaTopuas pa6ota «IIprcmocoOaeHusI CeMsSIH PaCTCHUN K PacCEIICHUIO.

TeMa 9. DK0JI0rus cO000MIECTB. JKOJOTHIECKHE CHCTEMBI.

CooOuiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Dxocuctema Kak OTKpweiTas cucrema (A. JIx. Tencnum). DyHKUHOHATBHBIE OJIOKH
OpPraHM3MOB B SKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHH.
Tpodudeckue nenu U cetu. AGMoTHYecKue OJIOKH 3KocucTeM. [10YBBI M HITBI B 9KOCHUCTEMAX.
KpyroBopor BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.



OcHOBHBIE MTOKa3aTeIN 3KOCUCTeMbl. bromacca u mpoayKuusi. DK0JIOrH4ecKue MUpaMuIbl
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIecCHW. [lepBUYHBIE M BTOPWUYHBIE CYKIECCHH U WX
OpUYMHBI. AHTPOIIOTEHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOIIecTBoO.
buopasHoobpasue u noaHoTa KPyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanble 3KOCHUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nNyCmbliHb.

AHTpONOTeHHBIE  JKOCUCTEMBL.  Arposkocuctema. ArporeHo3. Paznuuusa wmexay
AQHTPOIIOTEHHBIMH W IPUPOIHBIMH SKOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas ¢uiopa u dayna.
CuHaHTpomnu3auus ropojackod (¢ayHsl. buonornueckoe #  XO34HWCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHHS  OCHOBHBIX  B3aMMOJCHCTBUIA  OpraHM3MOB B
sKocucTeMax. Ponv kackaomoeo s¢hghexma u 6udos-30uuxamopos (Kiouesvix 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. llepeHoC HHEPruM U BELIECTB MEXAY CMEXHBIMU
9KOCUCTEMAaMU. YCTOMUMBOCTD OPraHM3MOB, MONYJSILMMA H  HKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JCHCTBUH.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmausi. MeToI0IOTUsI MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX YIKOCHUCTEM.

JdemoncTpauuu

[Toptper: A. [Ix. Tencnn.

Tabmuuel u cxemsl: «CTpykTypa OnoleH03a», « IKocHcTeMa IIMPOKOIMCTBEHHOTO JIECa,
«OKocucTeMa XBOMHOTO Jieca», «DyHKIMOHANBHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemiectB B 3Kkocucteme», «llemm mnuTaHus (macTOWINHAs, JETPUTHAS)»,
«OKosornyeckas mupaMujia ynucen, « JKojJorudyeckas nupamuga 6uomMacco», « IK0JIOruyecKas
nupammuia sHeprum», «OOpazoBaHue Oosota», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca mocliie moxapa», «IJKocucTema o3epa», «ArporeHo3», «KpyroBopor BemiecTB U HOTOK
SHEpruu B arporeHosey, «IIpumepsl ypooskocuctem».

OOGopynoBaHue: repOapuy pPacTeHU, KOJUICKIIMM HACEKOMBIX, Yydelia NTHI[ U 3BEpeH,
repOoapuM KyJlIbTypHBIX U AUKOPACTYILIUX PACTEHUH, aKBapUYM KaK MOJIENIb SKOCUCTEMBI.

I[IpakTnueckas padora «/3yueHue u onrucanue ypoo3KOCHUCTEMBI.

JlaGopaTopHas padorta «/I3yueHne pazHOOOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

JKCKypeust «DKCKypcHs B TUIIMYHBIN OHoreorneHo3 (B ayOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIe UM B TEINIMYHOE X03SHCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKocucTeMa

buocdepa — obmeruianerapHast o0ojgouka 3eMiIM, TJe CYLIECTBYEeT MJIM CYLIeCTBOBasa
KU3Hb. PazButhe npencrapinenuii o onocdepe B tpyaax J. 3rocca. Yuenue B. U. Bepnanckoro o
6uochepe. O6mactu 6uocheps u e€ coctas. JKuBoe BemecTBo 6uochepsl ¥ ero PyHKINU.

3aKOHOMEPHOCTH CymiecTBoBaHU Ouocheprr. OcodeHHOCTH OMochepsl Kak Tio0anbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB H
OMOTEeOXMMHUYECKUE IUKITBI (YTriiepoa, a3oTa). PUTMHUYHOCTH sBIIeHMIA B Onocdepe.

3oHanbHOCTh Ouochepsl. [TonsTue o 6mome. OCHOBHBIE OMOMBI CYILIHM: TYHJIpPA, XBOHHbBIE
Jeca, CMEIIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOpbsi. Kitumar, pacTUTeabHbIN U 5KUBOTHBIN MUP OMOMOB CYILIH.

Crpykrypa ¥ QYHKOHS OJKHBBIX CHCTEM, OICHKAa HMX PECYpCHOrO IOTEHIMala |
ourochepHbIX PYHKIIHIA.



JdemoncTpanuu

[Toptpetsr: B. 1. Bepnaackuii, J. 3rocc.

Tabmuiet u cxemsl: «I'eochepsr 3emum», «Kpyrosopot azora B mpupome», «Kpyrosopor
yriepojia B nmpupojie», «Kpyropopot kuciaopoaa B npupoae», «KpyroBopoT Boabl B IPUPOIEY,
«OcHoBHBIE Omombl cymm», «Kinumartudeckue mosica 3emmw», «Tynapay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  necy, «Cremb», «CaBaHHa», «llycThiHSY,
«Tponmueckuii nec».

O6opynoBanue: repoapuu paCTeHUN pa3HBIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBeK 1 OKpYKAWOIIAs cpeaa

DKOJIOTHYECKUE KPU3UChI W WX TpUYHHBL Bo3geiicTBue denoBeka Ha Ouocdepy.
3arpsizHeHue BO3AymIHOW cpenpl. OxpaHa Bo3dyxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymenue mousel. OXpaHa MOYBEHHBIX peCcypcoB. MI3MeHeHHEe KiIMMaTa.

AHTpOIIOTEHHOE  BO3JCHCTBHE HA pACTUTEIBHBIA © KUBOTHBIM wmup. OxpanHa
PACTUTEILHOTO M UBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbl PUPOIbl. KpacHble KHHTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boTannueckue caabl U 300JI0THYECKUE
TIapKH.

OcHOBHBIE TPHUHIIUIIBI YCTOMUYMBOTO PAa3BUTHUS YEIOBEUYECTBA U MPHUPOABI. ParmonanbHOe
IPUPOJIOTNIONB30BAaHUE M COXpaHeHHe Ouojormuyeckoro paszHooOpazus 3emiu. OOmue
3aKOHOMEPHOCTH TTI00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSTHBIC TTOCIICACTBHSIL.

Pa3BuTHe METONOB MOHMTOPHUHIA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MPOLIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaroueli U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvie uHgopmayuonmvie
cucmemol, obecneyugarowue 0OCMYn K UHDOPpMAYUU HO COCMOSAHUIO OMOENbHLIX U008 U
akocucmem. OCHO8bL IKOpeabuUIUMayuu IKOCUCmeMm U cnocobo8 6opvobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus Mopckux u HazemMHbixX 9KOCUCTIEM.

JdemoncTpanuu

Tabmuplt u  cxeMbl: «3arpsizHeHue artMmochepsl», «3arpsi3HeHue Tuapocheps,
«3arpsHenne mouBbl», «[lapHukoBwlE  AhdexT», «Ocobo oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOJEIH YIPaBIIEMOT0 MUPAY.

Oo6opynoBanue: Qororpaguu OXpaHsSEeMbIX pacTeHUH U IKUBOTHBIX KpacHoll KHuUTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBAaHHS K pPE3yJbTaTaM OCBOCHHUS OO0YUYaIOIIUMHUCS
IpOrpaMM CpeTHETo 00IIero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOTPAMMBI 1O OMOJOTUM BBIICICHBI
CIIEAYIOUIME  COCTAaBIIAIONINE: OCO3HAaHHE OOy4YalOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
WJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH W CaMOOMIPEIENIECHHUIO,
Hanuyue momugayuu K OOyUEHUIO OWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPECHHHX
yOEXKIEHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPATUIIANA Pa3BUTHUSA
OHMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHDb OOYYAIOIIUXCS PYKOBOACTBOBATHCSA B
CBOEM  JESATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTO  OOpa3OBaHUS, Haauuue NPABOCO3HAHUS  DKOJOTHUECKON  KYJIbTYPHI,
CnOCOOHOCMU CMABUMb UENH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMbI 10 OMOJOTHH JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCIHUTATEIHHOU JEATEILHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHHUCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMU B
oOuiecTBe MpaBUJIaMUd U HOPMaMHU IMOBEAECHUS M CIIOCOOCTBYIOT IpOLECcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHUsI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTapleMy IOKOJIEHHIO, B3aUMHOIO
YBOXKECHHS, OEpPEe)KHOT0  OTHOWIEHUS K  KyIbTYpHOMY  HACJIEOUI0O U TPaJULUsAM
MHOTOHAIlMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoAe U OKPY-KarolIel cpee.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHHS y4eOHOTo mpeaMeTa «buonorusy» MTOMKHBI OTpa)kaTh
TOTOBHOCTb U CIOCOOHOCTH OOyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
NO3ULMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHUX
yOeXIEHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIMpeHNnEe >KU3HEHHOTO OMNbITa U ONbITa ACSITENIBHOCTH B MPOLECCE peann3alld OCHOBHBIX
HaIpaBJIeHUI BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOTr0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH  O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBak€HHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH JESITEIHLHOCTH NPU CO3JaHUN YYEOHBIX MPOEKTOB,
pellIeHnr YYeOHbBIX U TO3HABATENbHBIX 3314, BHITIOJTHEHHH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YyMEHHE YyYMUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJCH ¢ pasHbIMU YOEKICHUSAMHU, KyIbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MOJIO’KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHS Y4eOHBIX,
[O3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATETLHOCTH;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON IPAXKJAHCKONU UJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOM 53bIK U KYJIBTYPY, IPOLLJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;



[ICHHOCTHOE OTHOILICHME K MPUPOJHOMY HACIEIUI0 M TNaMATHUKAM IPHUPOJIHI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIOCOOHOCTh OIICHHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OMOJI0T MY, TOHUMAaHHsI 3HAY€HUsl OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeitHast yoe:xx 1I€HHOCTh, TOTOBHOCTD K CIIyK€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIa/Ja B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM PpOAMTENSM, CO3JaHHUIO CEMbHM Ha OCHOBE
OCO3HAaHHOI'O NPHUHATHA LIECHHOCTEH CEMEMHOM XU3HU B COOTBETCTBUU C TPAAMLMSIMH HAPOJOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

JCTETHYECKOE OTHOIIEHHE K MHUPY, BKJIHOYAsl ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOLICHHUH;

NOHUMAaHKE YMOLIMOHAJILHOTO BO3/EUCTBUS KUBOUM NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSIBISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

S) ¢musuyeckoro BocnUTaHUs, (OPMHPOBAHHMS  KYJbBTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

NOHMMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HHU (30pOBOE MUTAHMUE,
coOI0ICHNE TUTMEHUYECKUX MpaBWJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHass (u3nueckass aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3HMUECKOMY U IICUXHUECKOMY 3/10pPOBBIO;

NOHMMaHME IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011acHOrO
MOBE/ICHUS B CUTYaLIUSAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHE TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEONCHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

6) TpyA0BOro BOCIIMTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00HE;

TOTOBHOCTh K aKTUBHOM JESITETbHOCTU TEXHOJIOTHMUYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBINOJHATH  TaKylO
NeSITeNIbHOCTD;

MHTEpEC K pasnuuHbIM cepaM MpodhecCHOHAIBHONW esTeTLHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOpP OyayIieii mpodeccruu u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEU
KHU3HU;

7) IKOJOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU IeIecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYyIlIECTBOBAaHUS,

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE OMNbITAa IIAHUPOBAHUS
IOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI /Il OKPY>KAIOILEN CpeIbl;

OCO3HaHHUE T1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IeM U MyTel UX pelieHus;

CIIOCOOHOCTh MCNOJIb30BaTh NPUOOpPETaEMbIE NPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuu MnpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM TMPUPOIOIOIb30BaHUEM (COOMIOIeHNE
IpaBWJI MOBEJIEHUS B NPHUPOJAE, HAIPABICHHBIX HAa COXPAHEHHWE PABHOBECUS B JKOCUCTEMaX,
OXpaHy BHUOB, SKOCHCTEM, Onochepsl);



AKTUBHOE HEINPUATHE JIEUCTBUM, MPUHOCAIIMX BpEI OKPYKAOILIECH IPUPOJHOW cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPeIIpUHUMAEMBbIX
JEHUCTBUN U NIPEAOTBPAILATh UX;

HaJW4yue Pa3BUTOrO HKOJOIMYECKOTO MBILIUICHUS, 3KOJOTUYECKOW KyJIbTYpHI, OIIbITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HMHU B
M03HABaTEIbHON, KOMMYHHMKAaTUBHOW M COLIMAJIbHOW MNpAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOH JEATEIbHOCTU YKOJIOTHYECKOM HAIIPaBIEHHOCTH;

8) HEeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM TMpaKkTUKHU, OCHOBAHHOIO Ha JHallore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIbTYpPbI KaK CpeACTBa B3aUMOICHCTBUS
MEXy JIFOJIbMU U II03HAHUS MUDA;

MOHUMaHME creuu(UuKy OUOJIOTUM KaK HayKH, OCO3HaHMsI €€ poiu B (HOpMHUPOBAHHUU
PaLMOHATILHOIO HAYYHOTI'O MBIIIJICHUS, CO3aHUHU LIEIOCTHOTO MPEJCTAaBICHUS 00 OKpY’KarolieM
MUpE Kak O €IMHCTBE IMpPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS IPUPOHOTO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIi COBPEMEHHOW HUBWIM3ALMU: 00eCHeUeHUs
HOBOTO YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 II00aNbHbBIX
9KOJIOTUYECKUX MPpo0sIeM U obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PALlUOHATIBLHOMY
UCIIOJIb30BAaHUIO IIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B IIEJSAX MOBBIIMICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIPAMOTHOCTH, KaK COCTaBHOM YacTU (PYHKIIMOHAIbHOU
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoi npu U3ydeHun OUoIoTuH;

NOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHUS, MCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHUS Ui aHaluu3a M OOBSCHEHUS SBICHUN
OKpPY’XaloIIero MUpa M MPOUCXOJSAIMIMX B HEM H3MEHEHUH, yMEHHE JellaTb 0O0OCHOBaHHbIE
3aKJIIOYEHHUsT Ha OCHOBE HAy4yHBIX ()AaKTOB M MMEIOLIUXCSH JAHHBIX C LENbI0 IMOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
npo0JieM B peaIbHBIX )KU3HEHHBIX CUTYAILIMSIX;

OCO3HAaHHE LIEHHOCTH HAay4HOH NEATENBHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOECKTHYIO U
UCCJIEIOBATENBCKYIO JAESITEIbHOCTh NHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMA TO OHOJOTMH B COOTBETCTBHH C JKH3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOECHUS ydeOHOro mpeamera «buonorus» BKIHOYAIOT:
3HauYuMBble JUId  (POPMHpPOBAHUS MHMPOBO33PEHMSI OOYyYAlOIIMXCS  MEXKIUCUUIUIMHAPHBIC
(MexnpeaMeTHbIE) 00LEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAyYHOU KapTUHBI MUpPa
U crienu(uKy METO/I0B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax (BELIECTBO, SHEPIus,
sIBJICHHE, IpOLecC, CUCTEMa, Hay4HbIM (akT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, UCCIe0BaHKNe, HAONIONEeHNE, U3MEPEHUE, SKCIEPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
yueOHble NeiicTBUs (MO3HABaTelbHbIE, KOMMYHHUKATUBHBIE, PErYJISITUBHBIE), 00eCIeUnBaIOLIIe
(dopmupoBanre (HyHKIIMOHAILHOW I'PaMOTHOCTH M COLMAIBHOW KOMIETEHIIUH O0YYaroIIuXCs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWSA W YHUBEpPCAIbHBIE y4yeOHBbIC ACWUCTBUS B IO3HABATEIBHON U
COLIMAJIbHOW IIPAKTHKE.



B pesynprare wu3ydyeHuss OHMONOTMM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHHs Y
obyyaromerocst 0yayT copMUpOBaHBI MMO3HABATEIIBHBIC YHHBEPCAIbHBIC YUeOHBIC ICHCTBUA,
KOMMYHHKATHBHbIE YHHUBEpCaJbHbIE YyueOHble JI€HCTBHSA, pETYJSATUBHbIE YHHBEpCaJbHbIC
y4eOHbIe JeMCTBHSI, COBMECTHAS I€ATEIbHOCTD.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOEHHsI MPOTPaMMBI CpeiHero oOIiero oOpa3oBaHuUs
JIOJIKHBI OTPaKaTh:

OByageHne YHMBEPCAJIbHBIMH YU4eOHBIMH IO3HABATEIbHBIMH 1CHCTBUSIMH:

1) 0a30BbIe JJOrnYecKue AeHcTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U AaKTyaJIM3UPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAaHUM NPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, KilaccuUKaK, 0O00OIEHHUs), pPacKpPhIBaThb CMBICI OHOJIOTHYECKHX
MOHATUHN (BBIIEIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMU MOHITUIMH);

ONpeAeNATh LENH JeATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUHM HX JOCTHIKECHMS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA JUId OOBsACHEHUS (AKTOB M SBJICHUN >KUBOU
HOpUPOABI;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIC, JEIyKTUBHbIE, IO AaHAJOTUH),
BBISBIISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBJICHHUAX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IIPUMEHATH CXEMHO-MOJEIJIBHBIE CPEACTBA Ul MPEICTABICHMS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHWU B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMUHBIX HHHOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabatbIBaTh IUJIaH PELIEHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepUaIbHbIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATHh COOTBETCTBUE PE3YJITATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBMSIX pEaJbHOrO, BHUPTYaJbHOIO U
KOMOMHUPOBAHHOTO B3aMMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HUCCIeA0BATENbCKUE eiiCTBHS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOW IEATEIbHOCTH, HaBbIKAMU
pazpetieHusi mpobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB
pelIeHNs IPaKTUYECKHUX 3a]]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB ITO3HAHUS;

UCIIONB30BaTh PA3MYHbIE BUABI ACSITENHHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUA, €ro
UHTEPIIPETALNH, PEOOPA30OBAHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHWCIE TpPU
CO3/1aHUU YUEOHBIX U COIIMAIBHBIX IPOEKTOB;

(hopMHUpPOBATH HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUYEBBIMHU
MOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENIbHON NESITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUYMHHO-CIIEACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3a/Jady, BbIABUIaTh
TUMNOTe3y €€ pelleHHs, HaxXxOAuUTh apryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE peUIeHHs 3aJadyd pPe3yJabTaTbl, KPUTHUYECKU
OLIEHUBATb UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISATh LIEJICHAIIPABJICHHBIN MOUCK IEPEHOca CPEICTB M CIOCOOOB JIEHCTBUS B
po(heCcCHOHATBHYIO CPEeAy;

YMETb MEPEHOCUTHh 3HAaHUS B  I[I03HABaTEIbHYIO M  IMPAKTUYECKYH0  00JacTu
KU3HECATEIIbHOCTH;



YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJEH, Ipeajaratb OpUTHHAJIbHBIE IMOAXOAbI U PpELICHHs, CTaBUTH
npoOJIeMbl U 3aJ1auu, JOITyCKAIOIUE aJbTePHATUBHBIC PELICHHUS.

3) padora c undopmanmeii:

OPUEHTUPOBATHCS B PA3IUUHBIX MCTOYHMKAX HH(opMaruu (TeKcTe y4eOHOro mocoowus,
Hay4YHO-TIONYJISIPHON JUTEepaType, OMOIIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
6a3ax JaHHbIX, B VIHTepHeTe), aHAIM3MPOBaTh MH(POPMALHUIO pa3IUYHBIX BUAOB U (opMm
MIpe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

(dbopMyIHpOBaTh 3aMpoChl U NPUMEHATh pPa3IUYHBIE METOABI NPU TOUCKE M OTOOpe
Ouo0rnueckoi HHpopMauu, He0OX0IMMOM JJIsl BHITTOJIHEHUS! YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BaHUS PA3IUUYHbBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpEICTaBICHUS OHOIOTHYECKOM
nHpopmanuu (cxeMsl, rpaduKy, JUarpamMmbl, TaOJIUIbI, PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAY4HBIN S3bIK B KauecTBE CpPEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHbopMaluel: NPUMEHITh XUMUYEeCKue, PU3NYECKue W MaTeMaTHUYeCKHE 3HAaKU U CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIONb30BaTh M NpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJIAJCTh HABbIKAMU PpACHO3HABaHUS M 3allMThl MHpOpPMALUUH, HH(POPMALIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiagenne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o0menune:

OCYILECTBIIATh KOMMYHMKAIIUU BO BceX c(epax >KU3HM, aKTUBHO Yy4acTBOBAaTh B JUANIOTe
WIM JUCKYCCUU IO CYLIECTBY 00Cyk/IaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBATh
CY)KIEHHsSI OTHOCUTEIIBHO BBINIOJHEHMS MIpeIiaraéMoil 3ajadd, Y4MTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUH, YMETh CMITr4aTh KOHQJIUKTHI U
BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJCHCTBHS, MOHMMATh HaMepEHUs
JpYyTUX JIOAEH, MPOSIBIISATh YBAXUTEIHHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM SA3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

NOHUMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIMBUAYAIbHON pabOThl MpuU
peleHn OMOJIOrnYecKoi MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh NPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOACHCTBUS MPH PEIICHUH yUeOHOH 3a1auu;

BBIOMpPATh TEMATUKYy M METO/bl COBMECTHBIX JEMCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JIeHa KOJIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATh
JIEUCTBUA MO €€ JTOCTMKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, pACOPENCNIATh POIU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)/J0r0 y4aCTHHKA KOMaH/bl B OOIIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJjyiaraTb HOBbIE IIPOEKTHI, OLICHUBATh WAEHU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJEHHWE B pPa3JIUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU 1fiCTBUAMM:

1) camoopranmu3anus:



UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHS NpoOJIeM U HX pELICHHUS B
YKU3HEHHBIX U Y4EOHBIX CUTYaLUAX;

BBIOMpPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M MOCTYIKAX 0 OTHOWICHHIO K >KMBOM NPHUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENIbHO OCYILECTBISATh MMO3HABATEIbHYIO JIE€ATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATETBHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PelIeHHs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATbh MIPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHHUIO MIMPOKOM 3PYIUIIMH B PA3HBIX 00JacTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [TO3HABATEIBbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMbIX JE€UCTBUN
Y MBICJIUTEJIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJILTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTrHble pe3ynbTaThl OCBOEHHUS COJEp)KaHusl yueOHoro mpeamera «buosorus» Ha
yri1yOn€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecreueHue nNpoQuiIbHOro 00ydeHus: 00yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: CreUU(pUYEcCKre il OHONOTHM Hay4YHbIE 3HAHHS, YMEHUS W
CrocoObl JEHCTBUII 1O OCBOCHHIO, HHTEPHpPETAMU W MPeoO0pa3OoBaHUIO 3HAHUM, BUIBI
JESTEIbHOCTH 1O TOJYYEHUIO0 HOBBIX 3HAHUU W MX NMPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX, a
TaK)K€ B PEAbHBIX KM3HEHHBIX cuTyanusax. [IpeaqmeTHbie pe3yiabTaThl MPEACTABICHBI IO FO/1aM
U3YYEHHUS.

[IpenmeTtHbie pe3ynabTaThl OCBOeHMsI yueOHoro mpeamera «buonorus» B 10 Knacce
JIOJKHBI OTpakaTh:

c(hOpMUPOBAHHOCTH 3HAHHUM O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUHM 3aKOHOB TPUPOABI U
pelieHruu IpoodieM palioOHAIBHOTO MPUPOIOTIONbH30BAHMS, O BKJIa/1€ POCCUNCKUX U 3apyOeKHBIX
Y4€HBIX B Pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue
OMOJIOrMYECKHE TEPMUHBI U TOHATUS (KU3Hb, KJIETKa, OpraHu3M, MeTabojau3M, IrOMEocTas,
CaMOpEeTryJISIIHsl, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOr000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOTO MOKOJIEHUS, pACUICIUICHUs], YUCTOTHI raMeT, He3aBUCUMOI0 HacienoBanus ['. Menaens,



TOMOJIOTUYECKUX PSAAOB B HaclieAcTBeHHOW u3MeHunBoctu H. WM. BaBwioa), npUHIUIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAy4YHOT'O MO3HAHMS, UCHOJIb3yEMbIX B OMOJIOTHYECKUX
HCCIIEIOBAaHUSX KUBBIX O0BEKTOB (OMHUCAHKUE, U3MEPEHHE, HAOI0IEHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKA,
MPOLIECCOB  KU3HEACSITETbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHUi, >KUBOTHBIX U
4eJI0BeKa, OMOJOrMYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), PEBPALCHUs] SHEPTHH,
Opo’keHus, aBTOTPO(GHOr0 U TeTepoTPO(HOro TUIOB MUTAHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeToreHe3a, SMOpHOreHesa, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHAMBUAYAIbHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBHS TI'€HOB, T'€TE€pPO3HcCa,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIMBAaTh B3aMMOCBS3M MEXIY OpPraHOMAAMM KIETKH U HUX (QYHKIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLUUAMHU, MEXKAY OpraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KMBOTHBIX W 4YelOBEeKa M UX (QYHKIUSAMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
(GYHKIMAMH, MEXIy dSTanmaMd OOMEHa BEIECTB, dTalaMy KJIETOYHOI'O IMKJIA M YKU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOPUOHAIBLHOTO pA3BUTHUS, T'€HOTUIOM U (DEHOTHUIIOM,
(eHoTUNIOM U (paKTOpaMu cpesibl OOUTaHMS;

YMEHHE BBISBIISITH OTIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PAaCTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTBhI, OMOJOTHYECKYIO0 TEPMUHOIOTHIO U
CHUMBOJIMKY AJIs JJOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPy,

yMEHHE peliaTb OWOJOTMYECKHE 3a7aud, BBISIBISTH NPUYMHHO-CIEACTBEHHbBIE CBS3H
MEXIY HCCIEAYEeMbIMH OHOJIOTUYECKUMHU TpollecCaMH M SBJICHHUSMHM, JAeJaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBbIE M MPAKTHYECKHUE PaboThl, cOOMIOATh MpaBWiia IpU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYAOBAHHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, IMPOBEPATH HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
(dhopMynupys L1edb UCCIeA0BaHUs, aHAIM3UPOBATh ITOJIyYEHHbIE Pe3yJIbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCJEI0BATENbCKON paboTe Mo OHWOJIOTHH, SKOJOTHU U
MEIUIMHE, MMPOBOANMON Ha 0a3e HIKONBHBIX HAYYHBIX OOLIECTB, W IMyOJIMYHO IPEICTABIISATH
HOJY4YEeHHBIE Pe3yIbTaThl HA YYEHUUYECKUX KOH(EPEeHIUX;

YMEHHE OLIEHHBAaTh JTUYECKHE acCIeKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTu
OMoJIOTMHM U MeIUIMHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAalpaBIEHHOE
U3MEHEHHUE TeHOMa U CO3JaHhe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBISATh OCO3HAHHBIN BbIOOp Oyy1ei mpodeccuoHalbHON AEATENbHOCTU B
oOacTu OMOJIOTUH, MEAUIIMHBI, OMOTEXHOJIIOIMH, BETEPUHAPUH, CEIBCKOTO X0351UCTBA, MUIIEBON
INPOMBIIIJIEHHOCTH, YIIyONATh TMO3HABaTENbHBIH HMHTEPEC, HAIMpPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH TPOPECCHH W TPOJODKCHHE OWOJIOTHYECKOTO 00pa3oBaHUsS B
OpraHu3alUsIX CPEAHEro NPOPEeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B IO3HAHUU 3aKOHOB
IPUPOJIbI U PEUIEHUH HKOJIOTMYECKUX IMPOOJIEM YEJIOBEUECTBA, a TAKXKE B PEIIEHUU BOIIPOCOB
paLMOHATIBHOIO TPHUPOJIONONIB30BAaHUs, U B (OPMUPOBAHMU IIEHHOCTHOIO OTHOLICHHS K
npupojie, OOMIECTBY, YEIIOBEKY, O BKJIAJIE POCCUHCKUX M 3apyOCKHBIX YYEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUHY;

YMEHHE BIIAJIETh CUCTEMOH OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OINPENCICHUS U
IIOHUMaHME CYIIHOCTH OCHOBOIOJAraloIuX OWOJIOTHYECKUX TEPMHMHOB M TMOHATHHA (BUA,



sKocucTema, Ouocgepa), Ouomormueckue Teopuu (3BoitonoHHass Teopuss Y. JlapBuHa,
cUHTeTH4Yeckass Teopus sBomornuu), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBiIeHHSIX
sBomoiun, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTruyeckoro papHoBecus Jlx. Xapau
u B. BaiinOepra, 3apoapimueBoro cxoactsa K. M. bapa), mpasuia (Munumyma 1O. JluGuxa,
9KOJIOTUYECKOM MUpaMubl 3HEPrum), runoressl (runoresa «mupa PHK» V. I'unGepra);

YMEHHE BIAJIeTh OCHOBHBIMM METOJaMH HAy4YyHOTO TIO3HAHMSI, MCIONIb3yEMbIMU B
OMOJIOTUYECKUX HCCIIEAOBAHUIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHCaHHE, H3MEpEeHHeE,
Ha0JII0/IeHne, SKCIIEPUMEHT), CIIOCO0aMU BBISBIICHUS M OLICHKH aHTPOIOTEHHBIX M3MEHEHHUH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYLIECTBEHHbIE NpPHU3HAKU: BUIOB, OHOr€OLIEHO30B, SKOCUCTEM H
O6uocdepsl, CTAOMIM3UPYIOIIETro, MABIKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOTOo OTOOpa,
AJJTONATPUYECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHNs, BIUSHUS JIBUKYILNUX CUJI IBOJIOLUN
Ha TeHO(OH]] MOMYJISALUHN, TPUCTOCOOTICHHOCTH OPraHU3MOB K cpelle OOMTaHMs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHME YCTAHABIMBAaThb B3aUMOCBSI3M MEXAY IPOLIECCAMU D3BOJIIOLUH, ABMKYIIMMHU
CHWJIaMU aHTPOINOreHe3a, KOMIOHEHTAaMHU Pa3JIMYHbIX 3KOCHCTEM M MPUCHOCOOJICHUSMU K HUM
OpPraHHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTENbHBIE TPU3HAKU JKUBBIX CUCTEM, MPUCIOCOOIEHHOCTh BUI0B
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHMUYECKHMX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3EH
OpPraHU3MOB B cOOOIIECTBaX, aHTPOIIOI'€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HUCHOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIOTHYECKY0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTHYECKUX TpPYIIIH,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHHUsS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTU
COXpaHEHUsS MHOIroo0pasus BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOAbI U
4eJI0BEUECTBA;

yMEHHE pemiaTh OHOJOTMYECKHE 3a7aud, BBISIBISITH NPUYMHHO-CIEACTBEHHbBIE CBS3H
MEXIYy HCCIEeAyeMbIMH OHOJIOTUYECKUMHU TIpollecCaMu M SBJICHHUSMHM, JAeJaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBbIE U MPaKTHUYECKHe paboThl, cOONMI0ATh MpaBWiia MpU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 000PYAOBAHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
(dhopMynupys Liedb UCCIeA0BaHUs, aHAIM3UPOBATh ITOJIyYEHHbIE Pe3yJIbTaThl U JIEJIaTh BbIBOJIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIEIOBATENbCKOM paboTe Mo OWOJIOTHH, SKOJOTHU U
MEIWIMHE, MMPOBOANMON Ha 0a3e HIKONBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO TPEICTABIISATH
NOJY4YEeHHBIE PE3yIbTaThl HA YYEHUUYECKUX KOH(EPEeHIUX;

YMEHHE OLICHMBAThb THUIOTE3bl M TEOPUM O TMPOUCXONKIACHUM IKU3HU, YEJIOBEKa H
YeJ0BEYECKUX pac, O NMPUYMHAX, MOCIEICTBHIX M cHoco0ax MperoTBpallleHHs] TI100aJbHBIX
U3MEHEHUH B Onocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIN BbIOOP Oyy1ei mpodeccuoHalbHON AEATENbHOCTH B
o0jmacth  OMOJIOTMH, 3KOJOTUH, TPUPOAOIOJIB30BAHUSA, MEIUIMHBI, OHOTEXHOJIOTHUH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO34HCTBAa, MHUILEBOM HPOMBIIIJICHHOCTH, YIIyOnaTh
[IO3HABATEJIbHbIII MHTEpEC, HANpaBJIEHHbIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodgeccud U MPOJAODKEHUE OHMOIOTMYEecKOro o0pa3oBaHHs B OpPraHU3aLUSAX CpPEAHEro
po¢eCCHOHATBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpomexyTtounast arrectanuss no Ouosioruu (yriayOJIEHHBI YpPOBEHb) NMPOBOJUTCS IIO
MOJYJbHOM CHUCTEME B BUJIE 3aU€TOB IO MEPE MPOXOXKICHUS Pa3JesIoB pabodyel mporpaMMal.
PesynbTarsl oTpakatorcs B MoayibHbIX JucTax (IIpunoxenue 1)



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3uesion (uu¢posBbie)
n/n | W TeM NPOrpamMMbl Bcero Kontpoaeusie | Ipaxuieckue o0pa3oBaTte/ibHbIC
padoTsbI padoThI pecype
1 buosiorus kak Hayka 1
> JKuBble CUCTEMBI U HX )
U3y4eHue
3 buonorus knetku 2 0.5
4 XuMuyeckas opraHusanus 10 1
KJIETKU
5 Crpoenue u QyHKIUU 2 )
KJIETKU
OOMeH BelecTB U
6 [IPEBPAILCHUE DHEPTUU B 9 1
KJIETKE
HacnencrBennas
7 uHdopmanus u 9 0.5
peasinzanyus e€ B KIETKe
8 JKU3HEHHBIN HUKII KIETKH 6 1
9 Crpoenue u QyHKIUU 17 L5
OpraHHU3MOB
10 PasMHOXeHue u pa3BuTHe 3 15
OpPraHHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTU U ) 0.5
WU3MEHUYUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1

HaCJICACTBCHHOCTH




13 3aKOHOMEPHOCTH 6 1
M3MEHYUBOCTH

14 I'eneTnka yenoBeka 3 0.5

15 Cenexuusi OpraHu3MOB 4 1
Bbuorexuoinorus u

16 4
CUHTETHYECKAs] OUOJIOTHUSA

17 PesepBHOE BpeMst 1

OBIIEE KOJIMYECTBO 102 13

YACOB I10 [TPOTPAMME




11 KJIACC

Ne
n/n

HaumenoBanue pa3uesion
H TeM MpPOorpamMmbl

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uugposbIe)
o0pa3oBaTte/ibHbIE

pecypchbl

3apokaeHne U pa3BUTUE
9BOJIFOIMOHHEIX
IPEICTaBICHHUN B
OHoJIOTUH

MuxkposBontonus u eé
pe3yabTaThl

14

MakposBosronust 1 eé€
pe3ybTaThl

[Ipoucxoxnaenue u
pa3BHUTHE )KU3HU Ha 3emile

15

1.5

[IponcxoxneHne yenoBeka
— QHTPOIIOr€HE3

10

DKOJIOTHsl — HayKa O
B3aMMOOTHOIIICHUAX
OpPraHU3MOB U
HagOpraHU3MEHHBIX
CHUCTEM C OKpY’KaroIeu
cpenoit

0.5

Opranusmsl 1 cpesia
oOuTaHus

1.5

DKOJIOTHS BUIOB U
TIOMYJISIITUN

0.5

DKoJiorus cooOIIEecTB.
DKOJIOTHYECKUE CUCTEMBI

12

0.5

10

buocdepa — rinobanbHas
JKOCHCTEMA




YenoBek U OKpy Karomast

11 6
cpena
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME




[loypounoe maHupoBaHue (IMOYpOUHOE IUIAHMPOBAaHUE paboueil mporpaMMbl U3 00s3aTelIbHON YacTH yueOHOro IuUlaHa uMmeeT ¢opmy,
COTJIACHO KOHCTPYKTOPY paboumux mnporpamm (cailt «EquHoe comeprkanue obirero oopa3oBaHus»), BKIKOYAETCs B pabodyio mporpammy. [Ipu
9TOM 00BbEM yUeOHOTO BpEMEHH, 3aTpayMBaeMOro Ha IMPOBEJCHHE OLIEHOYHBIX IMPOLEAYp, He IoJkeH mpeBbimaTh 10% oT Bcero obobema
y4eOHOT'0 BpEMEHH, OTBOJAMMOTO Ha H3y4YEeHHE YICOHOTO MpeMeTa).

[loypouHoe miaHMpOBaHUE O Y4EeOHOMY Kypcy, Y4eOHOMY MOIYJIO, KypCy BHEYPOUHOH IESTEIbHOCTH COCTaBISETCS WHAMBHUIYaJIbHO
KaXIBIM YYHUTEIEM M MOXKET UMETh CBOIO (POpMY, OTIMYHYIO OT KOHCTPYKTOPA, SBISETCS MPUIOKEHHEM K pabovell mporpaMMe, Ha caT He
BBICTaBIISIETCS.

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpobueie | Ipaxtiraeckue iyqeﬂnﬂ :)lﬁ[()bal;OBaTeJIbele
padoThl padoThI pecypesr
buonorus kak kKoMIuieKcHast
1 HayKa M KaK 4acTb 1
COBPEMEHHOTO OOIIIECTBA
2 JKuBble cCUCTEMBI U HX CBOMCTBA 1
3 VYpoBHEBas opraHu3anus KUBbIX 1
CUCTEM
4 HcTopust OTKpBHITHS U U3YUECHUS 1
kneTku. Knerounas teopust
Merozasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuyeckas pabora
5 «/3yueHue MeTo10B KJIETOYHOU 1 0.5
6uosioruu (xpomarorpadus, ’
anexTpodopes,
muddepeHraibHOE
ueHTpudyruponanue, [1LP)»
6 XUMHUYECKUN COCTaB KJIETKH 1
7 MuHepaJibHbBIE BEIIECTBA 1




KJIETKH, UX OMOJIOTHYECKasi pOJIb

Oprannueckue BenecTna
KIIETKU — OEIKH.
JlaGopaTtopHast pabota
«O6Hapy>xeHHe 6eJIKOB ¢
MOMOIIIbIO KAYeCTBCHHBIX
peakimm»

0.5

CBoiicTBa, K1accupukanus u
GYHKIH OEJIKOB

10

Oprannueckue BenecTna
KJICTKU — YTJIEBObI

11

OpraHuyeckue BeIecTBa
KIICTKU — JIUIINIbI

12

Hyxneunossie kucnotsl. JJHK u
PHK. JIabopatopnas pabota
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
pa3IMYHbIX OPraHU3MOB)

0.5

13

Crpoenue u Gpynkuun ATO.
Hpyrue nykineozuarpudocdarst
(HTD)

14

CexBenuponanue JIHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15

MeTobl CTPYKTYPHOM
OuoJIoTUH

16

Tunel KIETOK.
ITpokapuoTrueckast KJIeTka

17

CrpoeHue 3yKapruOTHIECKON
kietku. [Ipaktuueckas pabora
«3y4yeHune CBOMCTB KJIETOYHON
MeMOpaHbD»

0.5




18

IToBepXHOCTHBIN anmapar
KJIETKU

19

OnHoMeMOpaHHbIE OPraHOUIbI
kneTku. [Ipaktuueckas padota
«WzyueHne nBMKEHUS
OUTOILIa3MbI B paCTUTCIIbHBIX
KJIETKaX)

0.5

20

[ToyaBTOHOMHBIE OPTaHOUIBI
KJICTKU: MUTOXOH/IPHH,
riactubl. JlaboparopHas
pabora «MccnenoBanue
TUIa3MOJIN3a U JIETIa3MOJIN3a B
PACTHUTCIILHBIX KIICTKAX»

0.5

21

HemeMOpaHHbIE OpraHOUIBI
KJIETKH

22

Crpoenue u GyHKINHU s7Ipa

23

CpaBHHUTENIbHAS
XapaKTePUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabota «/3ydyeHue cTpoeHus
KJICTOK Pa3IUYHBIX
OpPTaHH3MOB»

0.5

24

AcCHUMUIIAIUS U JUCCUMIIIAIINAS
— JIB€ CTOPOHBI METa00IM3Ma.
Tunel oOMeHa BEILECTB.
JlaGopaTtopHnast pabota
«/3yueHune KaTaIuTUHYECKOU
aKTUBHOCTH (hepMeHTOB (Ha
IpUMEPE aMHIIa3bl HIIN
KaTaJiasbl)»

25

DepMEHTAaTUBHBIN XapaKkTep
peaKIuii KJI€TOYHOTO
MeTabonmm3ma. Jlaboparopras

0.5




pabora «13yuenue
(bepMeHTaTUBHOTO
pacUIeIUIeHHsI IEPOKCHAA
BOJIOPOJIA B PACTUTEJIbHBIX U
JKHUBOTHBIX KICTKaXx»

benku-akTuBaTopbl U GENKU-

26
UHTHOUTOPBI

27 ABTOTpOGHBIN THIT OOMEHa
BELIECTB

28 dorocuHTE3
XemocunTes. JlabopaTtopHas

29 pabota «CpaBHEHHE TIPOIIECCOB 0.5
(doToCcHHTE3a U XeMOCHHTE3a»
AnaspoOHbIe OpraHu3Mbl. Busbl

30 Oposxenus. JlabopaTopHas
pabota «CpaBHEHHE IPOLIECCOB
OpOJKEHWSI U IBIXaHUS»

31 AdpoOHBIE OPTaHU3MBI. DTaITbI
9HEpPreTU4ecKoro ooMeHa
OHeprust MEMOPaHHOTO

32 rpagueHTa npotoHoB. CuHTE3
AT®: pabora nporonHor ATO-
CHUHTA3bI

33 Peakuuu MatpuyHOro cuHTE3a

34 Tpa"ckpunuus — MaTpU4YHbINA
cunte3 PHK

35 TpaHcasuus u e€ sTamnbl
KoaupoBanue aMUHOKHCIIOT.

36 Posnb pubocom B 6GuocuHTE3E
Oenka

37 Opranuzanus resoma y

MPOKAPUOT U IYKAPUOT




38

MonekysipHble MEXaHU3MBbI
SKCIPECCUU T€HOB Y 3YKapUOT

39

Bupycsl — HekneTouHbIe
(GbOpMBI KUZHHU U 00JIUTATHBIE
napa3uthl. [IpakTuyeckas
paborta «Co3panue Moeau
BUpYCa»

0.5

40

BupycHrble 3a60neBanus
YEJI0BEKA, )KUBOTHBIX, PACTEHUN

41

HanorexHonoruu B OMOJIOTHH U
MEIUIINHE

42

JKU3HEHHEIN IUKIT KIETKA

43

Martpuunsiii cuares JTHK

44

Xpomocomsl. JTabopartopHas
pabota «M3ydyeHue XxpoMocom
Ha IOTOBBIX MUKpOIIpenapaTax»

0.5

45

Jlelenre KIeTKu — MHUTO3

46

Tunsl kierok. Kapuokunes u
nutokuHe3. JlJabopaTopHas
pabota «HabmroneHne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX
MHUKpOnpernapaTax)»

0.5

47

PGFYJ'IHI_[I/Iﬂ KU3HCHHOI'O IMKJIa
KJICTOK

48

Opr AdHHM3M KaK CANMHOC LICJI0C

49

Txanu pacrenuil. JlaboparopHas
pabora «3yueHue TkaHei
pPaCTEHUI»

0.5

50

TxkaHu )KMBOTHBIX U UEJIOBEKA.
JlaGopaTtopHnast pabota
«HM3yyeHne TKaHeu >KUBOTHBIX»

0.5




Opranbl. CucTeMbl OPraHoB.
JlaGopatopHas paboTa

51 0.5
«/3y4yeHune opraHoB IBETKOBOTO
pacTeHus»

52 Ornopa Tena opraHu3MoOB

53 JIBM>KEeHHE OPTraHU3MOB

54 [IuTanue opraHu3MoB
[InTaHne MO3BOHOYHBIX

55 JKUBOTHBIX. [InmeBapurenpHas
CUCTEMa YeJIOBeKa

56 J{pIxaHne opraHu3mMoB

57 JIpIxaHue 1mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

53 TpancmopT BemiecTB y
OpraHU3MOB
KposenocHas cucrema

59 MTO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

60 Brinenenue y opranusmMoB

61 3amura y opraHu3MoB

62 HMmMyHHas cucrteMa 4esioBeka

63 PaznpaxxuMocTh U perymsmus y
OpraHU3MOB
I'ymopanbHas perymnsus u

64 SHJIOKpUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKa

65 DopMBI Pa3MHOKEHUS
OpraHHU3MOB

66 [TonoBo€ pa3MHOXKEHUE

67 Meiio3

68 ["ameTorenes. OOpa3zoBaHue u 0.5




pa3BUTHE MOJIOBBIX KIIETOK.
JlaGopatopHas paboTa
«M3y4yeHne cTpoeHHs MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHUKpOTpenapaTax»

69

NuauBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

70

3akJiaJika OpraHoOB M TKaHEH U3
3apOJIBIIEBHIX JTUCTKOB

71

Poct u pa3zButHe KUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX )KHBOTHBIX)

0.5

72

PasMHOkeHUE U pa3BUTHE
pacrenuii. JlabopaTtopHas
pabota «CTpoeHne OpraHoB
Pa3MHOXKEHHUS BBICIIUX
pPaCTEHUI»

0.5

73

MCTOpI/Iﬂ CTaHOBJICHUA U
Pa3BUTHA TCHCTUKH KaK HAYKH

74

OCHOBHBIE ITOHATHUSA U CUMBOJIBI
reHetuku. JlabopaTopHas
pabora «JIpozoduna kak 00BEKT
TCHETUYCCKUX HCCIICIOBAHMID

0.5

75

3aKOHOMEPHOCTH HACJIECOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpemuBanue. [IpakTndeckas
pabora "U3yueHue pe3ynbpTaToB
MOHOTHOPH/THOTO CKPEIIUBAHUS
y apo3o¢puiinl"”

0.5

76

I{uTonornyeckre OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS




77

AHanmm3upymrolee CKpeuBaHue.

Henonnoe AOMHWHHUPOBAHUC

78

JIuruOpuiHoe CKpeIuBaHue.
[IpakTuueckas pabora
«M3y4eHue pe3ynbTaToB
JUTUOPUTHOTO CKPEIIUBAHUS Y
JIPO30(UITBDY

0.5

79

[uTonormyeckue OCHOBHI
JIUTHOPUIHOTO CKPEITUBAHMUS

80

CreIuieHHOE HACJIEI0OBAHUE
IPHU3HAKOB

81

XpoMOCOMHasi TEOpUst
HaCJICACTBCHHOCTHU

82

I'eneTuka nmona

83

I'enotun xak nemocTHas
CHCTCMA

84

I'eneTnueckuii KOHTPOJIb
Pa3BUTHS PACTEHUI, )KUBOTHBIX
U 4€JIOBEKa

85

M3MEeHYNBOCTD IPU3HAKOB.
Bujbl H13MEHUUBOCTH

86

MomudukanronHas
N3MCHUYHNBOCTH

87

BapuaunonHslii psa u
BapHUAIlMOHHAs KPUBasl.
JlaGoparopHas paboTa
«HccnenoBanne
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
n3MeHunBocTH. [loctpoenue
BAPHUAIMOHHOTO psAlla U
BAPUALIMOHHOM KPUBOI»

0.5




88

I'enoTunmueckas
n3MeHuYnuBoCcTh. KoMOMHATUBHAA
U3MEHYUBOCTH

89

MyTtanuoHHas K3MEHYUBOCTD.
[IpakTuueckas padora
«MyTtauuu y apo3odussl (Ha
TOTOBBIX MHUKpOIpEnapaTax)»

0.5

90

3aKOHOMepHOCTI/I
MYTAallMOHHOTI'O ITponecca.
ONUIreHeTHKA U SITUTeHOMMKA

91

I'eHeTnka yemoBeka.
[IpakTuyeckas pabora
«CocraBlicHHE U aHAIIN3
POJOCIOBHOMN

0.5

92

MeToasl MeqUITMHCKOMI
TE€HETUKHU

93

3HaueHnEe MEIUIIMHCKON
TeHETUKH B MPEAOTBPAIICHUN U
JIEUEHNUN T€HETUUECKUX
3a0071€BaHNH YeIOBEKA

94

OCHOBHBIE TIOHATHUS CEJEKIHH.
JlaGopaTtopHnast pabota
«3yueHue copToB KyIbTYPHBIX
pacTeHni 1 OPOJ TOMAITHUX
YKUBOTHBIX)»

0.5

95

MeToObl CENEKIIMOHHOMN
pabortsl. JlaboparopHas pabota
«3ydyeHune METOI0B CeICKIINH
pacTEHUI

0.5

96

JIOCTHXKEHMS CeICKIINU
pPacTeHUH U KUBOTHBIX.
[IpakTuyeckas pabora

«ITpuBHBKa pacTeHUID




97

CoxpaHeHnue, u3y4eHue u
UCIIOJIb30BaHUE FeHETUUYECKUX

pecypcoB

98

brotexHonorus Kak HayKa u
OTpacIb MPOU3BOJICTBA.
[IpakTuueckas pabora
«Wzyuenne 0ObEKTOB
OMOTEXHOJIOTHI

0.5

99

OcHoOBHbIE HanpaBICHUS
CHHTETHYECKOH OMOJIOTHH

100

XpOMOCOMHas ¥ TeHHas
WHXXEHEPHUS

101

Me,Z[I/II_lI/IHCKI/IC OHMOTEXHOJIOTHH

102

PesepsHbiit ypok. IloBTOopenue,
0000111eHHE, CUCTEMATHU3ALIUS
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

13.5




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bce
ro

Kountpoas
HbIe
padoTbI

IIpakTnyec
KHe
padoTbl

JlaTa
HU3Yy4YeH
us

DJIEeKTPOHHbIE
undposbie
o0pa3oBareJib
HbIe pecypchl

DBOJIIOIIMOHHAS
teopus Y.
[apBuna

JIBHoKyIIIME CUIIBI
SBOJIIOINY BUIOB
o Y. /lapsuny

Bopsba 3a
CYILLIECTBOBAHHUE,
€CTECTBEHHBIN 1
HCKYCCTBEHHBII
otbop

®opMupoBaHue
CUHTETUYECKON
TEOPUU
SBOJIIOLAA

OTanel
9BOJIIOI[HOHHOIO
mporiecca:
MHUKPO3BOJFOIUS
u
MaKpO3BOJIIOIHUS

[Momynsmus —
3JeMeHTapHast
eINHHULIA
SBOJIIOIUU

3aKkoH
TeHETUYECKOr0
paBHOBecus Jx.
Xapnau, B.
BaiinGepra.
JlaGopaTopHas
pabora
«BrigBienne
W3MEHUYUBOCTH Y
0co0el 0IHOTO
BHIA»

0.5

DOnemMeHTapHbIE
(bakTopbI
HBOJIIOLIMH

D ekt

OCHOBATCJIA.

O dekr

OyTBUIOUHOTO




TOpJIBIIIKA

10

Murparnuu.
N3omsamun
ITOIYJISALIMIN:
reorpaduyeckas,
Ouojoruyeckas

11

EcrecTBeHHBIN
otbop —
HAINPABJISIOLINI

bakTop
HBOJIIOIUH

12

[TonoBoli oTOOP

13

[TpucnocobaeHHO
CTh OPIaHU3MOB
KaK pe3yJbTar
MHUKPOABOJIIOLHH.
JIaGoparopHas
paborta
«3yuenune
apoMop$h030B 1
uAMOaIaNTalul y
pacTeHuil u
AKHBOTHBIX)»

0.5

14

IIpumepsl
MIPUCTIOCOOICHU I
y OpraHU3MOB:
MOP(OJIOTHIECKU
c,
(bU3HOIOTHYECKU
c,
OHMOXHUMHYECKUE,
MOBEICHYECKHE.
JlaGoparopHas
paborta
«IIpucnocobiienn
sl OpPTaHU3MOB U
170'¢
OTHOCHUTEIbHAs
1e7Ieco00pa3HOCT
b»

0.5

15

Bun, ero
KPUTEPUU U
CTPYKTYpa.
JIaGoparopHas
paborta
«CpaBHeHHE
BUJIOB T10
MOP(OJIOTHIECKO
MY KPUTEPHUIO»

0.5




16

CrtpykTypa B2

17

Bunoobpazoanu
€ KaK pe3yJibTar
MHUKPO3BOJIIOIIUU

18

CBs3b
MHUKPO3BOJIIOIIUN
u
SITHIEMHUOJIOTHH

19

MakposBosttonus.
ITaneonToornye
CKHE METOIBI
W3YyUYCHUS
ABOJIONHU

20

buoreorpaduuec
KHUEC METOAbI
W3yYCHUS
9BOJIIOIIMHN

21

DOMOpHOIOTHYecK
ue
CpaBHUTEILHO-
MOP(OJIOTHIECKH
€ METO/IbI
H3yYEHUS
IBOJIIOIMH

22

MonekysapHoO-
reHETHYECKHUE,
OHMOXHMMHYECKHUE
31
MaTeMaTHYECKHE
METO/IbI H3yUYCHUS
SBOJIIOLIUHU

23

O06mmue
3aKOHOMEPHOCTH
SBOJIIOLIUU

24

AnantuBHas
paguanusi.
HepasnomepHoct
b TEMIIOB
SBOJIIOLIMU

25

Hayunsie
TUIOTE3bI
MIPOUCXOXKACHUS
JKM3HH Ha 3eMiie

26

JloHay4HbIe
IIPEJICTaBICHUS O
3apOXKIACHUU
KU3HU

27

OCHOBHBIE dTaIbI




HEOPraHUYEeCKOMN
3BOJIIOLUHU

28

I 'ummoresnr
3apOXKICHUS
JKU3HUA

29

Uctopus 3emnu u
METOMBI €€
W3YYCHHUS.
JIaGoparopHas
paborta
«M3yuenue u
OIucaHue
HCKOIIAEMBbIX
OCTaTKOB
JPEBHUX
OpPraHHU3MOBY

0.5

30

Hauanbabie
JTaIllbl
OpraHNu4eCcKou
9BOJOIINHN

31

OBOJTIOLIMS
JYKapHOT

32

OcHOBHBIE ATarbl
ABOJIIOIIMH
PacCTUTEIHLHOTO
Mupa.
[IpakTnueckas
pabota
«3yuenne
0COOEHHOCTEMH
CTPOCHHUS
pacTeHuil pa3HbIX
OTJICJIOBY

0.5

33

OCHOBHBIE dTaIbI
ABOJIOLUU
YKUBOTHOT'O MHUpPa

34

DBOJIIOLIHS
YKUBOTHBIX.
[IpakTnueckas
paborta
«3yuenue
0COOEHHOCTEM
CTpOCHUS
ITO3BOHOYHBIX
YKUBOTHBIX)»

0.5

35

PaszButne xu3Hu
Ha 3emJie 1o 3pam
U MepUuoJiaM

36

MaccoBrslie




BBIMUpPAHUS —
JKOJIOTHUECKUE
KpPU3HCHI
IIPOLIOTO

37

CoBpeMeHHbIN
3KOJIOTUYECKHI
KpHU3HC, €T
0COOEHHOCTH

38

CoBpeMeHHast
cucreMa
OpPraHUYECKOTO
MUpa

39

OcCHOBHEBIE
CHCTEMAaTHYECKHUE
TPYIITIBI
OpraHu3MoB

40

AHTponosorus
— HayKa o
4EJIOBEKE

41

PaszButue
IIPEACTABICHUH O
IIPOUCXO0XKICHUHU
JelIoBeKa

42

MecTto 4yemoBeka
B CHCTEME
OpPraHHYECKOTO
MHpa.
JlaGoparopHas
pabora
«3yuenue
0COOEHHOCTEH
CTPOCHHSI CKeJleTa
YyeJIoBeEKa,
CBSI3aHHBIX C
MIPSMOXO0XKICHUE
M»

0.5

43

JIBIKyIIME CHIIBI
aHTPOIIOreHE3a

44

CooTHoIICHNE
OMOJIOTHYECKUX U
COIMAJIBHBIX
¢bakTopoB B
AHTPOTIOTCHE3e

45

OCHOBHBIE
cTaauu
aHTPOTIOTeHE3a

46

Tlaneoreneruka u
HaJIEOT€EHOMUKA




47

OBOITIOLMS
COBPEMEHHOTO
YyeJloBeKa

48

Yenoseueckue
pachl.
[TpakTnueckas
pabora
«3yuenue
3KOJIOTUYECKUX
aJanTamnuit
YEJIOBEKay

0.5

49

Mexaucuumninga
PpHBIE METOJIbI
AHTPOIIOJIOTHH

50

3apoxxIeHue u
pa3BUTHE
DKOJIOTHH

51

MeTtoap!
9KOJIOTHUH.
JlaGoparopHas
pabota
«3yuenne
METO/IOB
IKOJIOTUYECKUX
HCCIIEIOBAHUI»

0.5

52

3HayeHHue
DKOJIOTHYECKHX
3HAHUHN 1711
JeIoBeKa

53

DKOJIOTUYECKUE
(hakTOophI

54

AOuoTHveckue
¢dakropsl. Ceer
Kak
3KOJIOTUYECKHI
(hakTop.
JIaGoparopHas
paborta
«BbIsABIEHUE
MIPUCTIOCOOICHUI
OpPTraHU3MOB K
BIIMSIHAIO CBETA»

0.5

55

Abuotnyeckue
(baxTopsl.
TeMneparypa kak
3KOJIOTUYECKHUI
(bhakTop.
JIaGoparopHas
paborta

0.5




«BpIsBIEHUE
npUcrnocoOIeHni
OpPraHU3MOB K
BIIUSTHUIO
TEMIIEPATYPbI»

56

AbunoTnudueckue
(hakTOpBHI.
BnaxxHocTh Kak
9KOJIOTUUECKU U
dakrop.
JlaGopaTopHas
paborta
«AHATOMHYECKHE
0COOCHHOCTU
pacTeHui U3
Pa3HBIX MECT
00OUTAHUI»

0.5

57

Cpensr oouTanus
OpraHU3MOB

58

buonornueckue
PUTMBI

59

JKusuenurie

bopmbl
OPTaHU3MOB

60

buotnueckue
(hakTopbI

61

3HayeHue
OHMOTHYECKHUX
B3aNMOJICUCTBUN
JUIS
CyIIIECTBOBaHUS
OpPTraHHU3MOB B
cpene oouTaHus

62

OKOJIOTUYECKHE
XapaKTEPUCTUKU
IOy JISILIH

63

OcHOBHBIE
oKa3aTejIin
TTOTYJISIIAH:
YHUCJIICHHOCTbD,
IUIOTHOCTD,
BO3pacTHas U
IoJIoBas

CTPYKTypa

64

OCHOBHEBIE
MOKa3aTen
MO JISIIIH:
POXKIaeMOCTb,
MIPUPOCT, TEMIT




pocra,
CMEPTHOCTb,
MUTPAIIH

65

DKoornyecKas

CTPYKTYpa
MOMYJISIUN

66

JnHamuka
MONYJISIAN U €€
peryasius

67

Kpussie pocra
YUCJICHHOCTH
MOIMyJISIIUH.
Kpusbie
BBIDKMBAHU S

68

DKosorudeckast
HUIIA BUAA.
JIaGoparopHas
paborta
«IIpucnocobneHu
s CEMSIH pacTEHUI
K PAacCeICHUIO»

0.5

69

Bun xak cucrema
IO JIALINI

70

3aKOHOMEPHOCTH
MOBEJICHUS U
MHTpaLui
AKHUBOTHBIX

71

Coo01iecTBo
OpPTaHU3MOB —
OHOIIEHO3

72

DKocHUcTEMA KaK
OTKpBITas
cucremMa

73

Kpyrosopot
BEILECTB U IIOTOK
DHEPrUy B
JKOCHCTEME

74

OCHOBHEBIE
oxasareif
3KOCUCTEMBI

75

OKOJIOTUYECKUE
MUPaAMU/IBI

76

N3menenus
CO00IIECTB —
CYKIIECCUH

77

[Ipuponusie
9KOCHCTEMBI.
DKOCHCTEMBI 03ep




U PeK.
OKOCHCTEMBI
MOpEN U OKEaHOB

78

[IpuponHsie
9KOCUCTEMBI.
DKocHucTeMbl
TYHJIp, JIECOB,
cTeneu, NyCTbIHb

79

AHTpOIIOTreHHBIE
9KOCUCTEMBI

80

Ypboskocuctempl
. [IpakTrnueckas
paborta
«M3yuenue u
OIHCaHue
ypOOIKOCUCTEMBI
»

0.5

81

3aKOHOMEPHOCTH
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUN
OpraHU3MOB B
9KOCHUCTEMAX

82

MexaHu3MBbI
BO3ACUCTBUS
3arps3HEHUN
pa3HbIX TUIIOB Ha
cyOopraHu3MeHH
oM,
OPraHU3MEHHOM,
MOMYJISIHOHHOM
U DKOCHCTEMHOM
YPOBHSX

83

buocdepa —
oOmernIaHeTapHa
s1 000JI0YKa
3emnn

84

VYuenue B. U.
Bepnasnckoro o
ounocdepe

&5

3aKOHOMEPHOCTH
CYILIECTBOBaHUS
ounocdepbl

86

Kpyrosopotsl
BEIIECTB U
OMOTCOXUMHYIECK
W€ LMK

87

30HaIbHOCTE
onocdepsl.




OcHoBHBIE
OMOMBI CyIIU

88

Y cTONYNBOCTH
ouocgepsl

89

OKOJIOTUYECKHE
KPHU3HCHI M UX
PUYUHBI

90

Bo3zneiictBue
yeJJ0BeKa Ha

ounochepy

91

AHTpOINIOreHHOE
BO3JICHCTBUE Ha
pacTUTEIbHBIN U
YKUBOTHBIN MUP

92

OxpaHa npuposl

93

OcHOBHBIE
MIPUHLUIIBI
YCTOWYHBOTO
pa3BUTHUS
YeJI0BEeUeCTBa U
MIPUPOJIBI

94

Pammmonansuoe
MIPUPOJIOTIONHE30B
aHue u
COXpaHEHHue
OHOJIOrHYECKOI0
pa3HooOpa3us
3emnn

95

O06001meHue 1o
TeMe
«MUKpO3BOJTIOIN
U eé
pe3yNbTaTh)

96

O06001meHue 1o
TeMe
«Makpo3BOJTIOIU
U eé
PE3YJIbTATHIY

97

O06001menue no
TeMe
«ITpoucxoxaenne
U pa3BUTHE
JKM3HH Ha 3emiiey

98

O0600uieHne no
TEME
«IIpoucxoxnenue
YEJIOBEKa —
AHTPOIIOTEHE3)




99

O06001menue no
TeMe «DKOJIOTUS
— HayKa o
B3aHMOOTHOIIIEHU
X OpFaHI/ISMOB»

100

O060061eHue N0
TeMe
«Opranusmsl 1
cpena oOuTaHUsD)

101

O06001IeHE 110
TeMe «DKOJIOTHSA
BHUJIOB U
MOIYJISILUAD)

102

O06o00611eHuE 110
teme «brocdepa
— raobanpHas
SKOCHUCTEMAY

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 0 7.5

IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOWM OBPA30OBATEJBLHOM ITPOT'PAMMBI CPEJTHEI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001Iero
oOpa3zoBaHus

CdhopmupoBaHHOCTh 3HAHUH O MECTE W POJHM OUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOJIBI U
pEIICHNH KU3HEHHO BaYKHBIX COLUATbHO-ITHYECKUX, SKOHOMHUECKHUX,
AKOJIOTMYECKUX MPOOJIEM YEIOBEUECTBA, a TAKKE B PELLIEHUH BOIPOCOB
paIoHaIBHOIO MIPUPOIONONIB30BaHus, B POPMUPOBAHUN [IEHHOCTHOTO
OTHOUIEHUS K IPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U
3apyOexHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHH

Bnagenne cucremoil 3HaHMII 00 OCHOBHBIX METOAaX HAay4YHOIO
MO3HAHUS, UCTIOJNB3YEMBIX B OMOJOIMYECKHX HCCIIEIOBAHUSAX >KUBBIX
00BEKTOB M JKocucTeM (ONUCaHUE, W3MEPEHUEe, NPOBEIACHHE
HaOII0IeHN); CcrocoO0aMu BBIABICHHS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJE.

YMeHHe BbIABUTATh TMIOTE3bI, MPOBEPATh MX IKCIEPUMEHTATHLHBIMU
cpenctBamu, (opMmynupys Ledb HCCIEeIOBaHUS, aHaJIU3UPOBAThH
MOJIyYEHHBIC PE3YJIbTaThl U JI€1aTh BBIBOJIBI.

BreiBieHME 3aBUCHMOCTH MEXKIY MCCIEIYEMBIMH BEIMYMHAMM,
00BsSICHEHHUE MOJIYYEHHBIX Pe3yJIbTaTOB U (HOPMYJIUPOBAHHUE BHIBOJIOB C




HCIOJIb30BAHUEM HAYYHBIX HOH?ITI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiageTh CHCTEMOH OHOJIOTMYECKUX 3HAHMH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOIIME OWOJIOTUUECKUE TEPMHUHBI M TOHSTHUS
(>Ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, TOMYJISIMS, SKOCUCTEMA,
Ouorieno3, Onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JTUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOU3BE/ICHHE, HACJIEeJICTBEHHOCTb, M3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KiIOHaIbHO-CENEKTUBHOrO MMMyHHUTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAasl TEOpUsl HACJIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoacrsa K. bapa, 3BosronnoHHas
teopuss Y. JlapBuHA, CHUHTETHYECKas TEOpUS OHBOJIOLMU, TEOPHS
antponiorere3a Y. [lapeuna; Teopusi OmoreoreHo3a B.H. Cykauéra;
yuenue H.M. BaBuioBa o 1mieHTpax MHOTo0Opa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacrenuid, ydenne A.H. CeseproBa o myTsix u
HaIpaBlieHUsAX BoMIONNH, yueHue B.W. Bepnaackoro — o Ouocdepe);
3aKOHBI (€IMHO00pa3Hs MOTOMKOB IE€PBOr0 MOKOJIEHUS, pacllleIIeHUs
MPU3HAKOB, HE3aBUCHMMOTO HacleoBaHUsA mpuszHakoB [. Mennens;
CIEIUICHHOTO HAclIeIOBaHUs TMPU3HAKOB W HapyUICHUs CHEIUICHUS
renoB T. MopraHa;, TOMOJOTHYECKHUX pPSAJOB B HACJIEICTBEHHOM
m3MenunBoctu H.M. BaBunoBa; renHernueckoro paBHoBecHus [Ix.
Xapmu wu B. BaiinGepra; 3apoasimeBoro cxoactBa K. boapa;
ouorenernyeckuit 3akoH J. ['exkens, ®@. Mrosiepa);

MPUHIIUIIBI (YUCTOTHI FAMET, KOMILIEMEHTAPHOCTH);

npaBwia (MuanMyMa FO. JIubmxa, SKOJIOTMYEeCcKON MHpaMUIbl YHCE,
OMOMAacCHl M DHEPTHUH);

rurore3bl (koarepBatHoii A.M. Omapuna, mepBuuHOro OynmboHa JIK.
Xonneitna, mukpochep C. Dokca, pudosuma T. Uek)

VYmenue peiiaTb IOHUCKOBEIC OMOJIOTNYECKHE 3a4a4; BbIABIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY HCCIICIYyCMbIMU
OHOJIOrMYECKUMHU O6'B€KTaMI/I, npoueccaMm W ABJIICHUAMU; OCJIATH
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWH NOJTYUYCHHBIX PE3YJIbTATOB,
COCTaBJIATh I'CHOTHIIMYCCKHUE CXEMbI CKPCIIUMBAHHA IS PAa3HBIX THUIIOB
HaCJICAOBAHUA TMPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXCMBI IICPCHOCA
BEHICCTB U DOHEPI'MKU B 9KOCUCTEMAX (HCHI/I IHUTaHWA, ITUIICBBIC CeTI/I)

YMeHHe  YCTaHAaBIUBATh B3aWMOCBSI3M  MEXAYy CTPOCHHEM U
(GYHKIMSMU: OPraHOWJOB, KJIETOK pAa3HbIX TKaHEH, OpraHamMu H
CHCTEMaMH OpPTaHOB y pACTCHWH, JKUBOTHBIX W YEJOBEKa; MEXKIy
sTaraMu OOMEHa BEIECTB; TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u  QeHotunoMm, ¢eHotunoM U (pakTopaMu cpeabl OOUTaHMS,
nporieccaMy  ABOJIONHH;, JABIDKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3IUYHBIX 3KOCUCTEM U MPUCIOCOOJICHUSIMU K HUM
OpPTraHu3MOB

Vmenue BBIJICIATE CYHICCTBCHHBIC ITPU3HAKU

CTPOCHUSA BHUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHU/IOB, 6I/IOF€OII€HO3OB, 9KOCHUCTEM U
61/IOC(1)epBI; CTPOCHUA OpPraHoB W CHUCTEM OpPraHOB paCTCHHﬁ,
JKMBOTHBIX, YCJIOBCKA,; MPOLCCCOB KXKUHCACATCIIbHOCTHU, NPOTCKAIOINX




B OpraHuM3Max pAacTCHUM, >KMUBOTHBIX W YEJIOBEKA; OMOJOTHYECKHX
nporeccoB: oOMeHa BemecTB  (MeTabonu3M), HHpopMamuu U
MIpEBpAIICHHUS YHEPTUH, OPOKEHHsI, aBTOTPO(HOTO B TETepOTPODHHOTO
TUTIOB MHTaHUsA, (OTOCUHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, HAMOpHOTeHe3a, IOCTIMOPUOHAIBHOTO  PAa3BHUTHII,
Pa3MHOXKEHHUS, WHIMBUYaTbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICVCTBUSI TE€HOB, TIE€TEepO3Hca; JEUCTBUUA HCKYCCTBEHHOIO
otOopa, CTAOMIM3HUPYIOIIETO, JBMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJIONaTpUYeCKOro W CHUMITATPUYECKOTO
BUJI000pa30BaHus; BIMSIHUS ABMXKYIIMX CHUJI SBOJIIOIHMH Ha TeHO(OH]
MOMYJIAIMKA;, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpefe OOWTaHuf,
YepelOBaHUs HaIMpaBiI€HUN SBOJIOLMU; KPYyrOBOpPOTa BEUIECTB H
MMOTOKA PHEPTUHU B IKOCUCTEMAX

ChopMupoBaHHOCT, yMEHHSI BBIICIATH CYIICCTBCHHBIC MPH3HAKU
BUPYCOB, KJICTOK MPOKApUOT M JYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTraHW3MOB, BHUJIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOCHHOCTH TMPOIIECCOB 0OMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, ()OTOCHHTE3a, IIACTUYECKOrO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIUIOJIOTBOPCHUS, pPAa3BUTHI U
Pa3MHOXKEHUS, WHIMBUYyaIbHOTO PAa3BUTHSI OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CYIIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHMUSI,
MPHUCIIOCOOJICHHOCTH OPTraHW3MOB K cpele OOWTaHus, BIIUSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHHUI B DKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W MPEBPAILNCHUS YHEPTHH B
ounocdepe

YMmeHune UCTIOJIb30BaTh COOTBETCTBYIOIIHEC apryMEHTHI,
61/IOJ'IOFI/I‘-ICCKyIO TCPMHUHOJIOTUIO W CHMBOJIMKY MJIA OOKa3aTCJIbCTBA
POJCTBa OPTaHWU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIT, B3aMMOCBSI3U
OpraHu3sMoB H CpCIbl O6I/ITaHI/ISI; CAUHCTBA 4YCJIOBCUYCCKUX pacC,
HEOOXOAMMOCTH 3JI0POBOTO 00pasa KU3HH, COXpaHEHHUS pa3HOOOpa3us
BUJOB MW OSKOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA MNPUPOALI H
YeJI0BEYEeCTBA

YMeHHe KpUTUYECKH OIEHHWBAaTh HMH(POPMAIMIO OHOJIOTHYECKOTO
coJiepKaHusl; MHTEPNPETUPOBATh ITUUECKHE ACIEKThl COBPEMEHHBIX
HCCIIeTOBAHUM B OuoJIoruy, MEIHITHHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ri00aIbHbIE DKOJIOTHYCCKHUE poOIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOIIEHHUIO K HAUM COOCTBEHHYIO
TIO3UITHIO




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110
BUOJIOI'NAN

Kon

ITpoBepsieMblil 3JI€MEHT COAECPKAHUS

1

buonorus xak HayKa. JKuBBIe cCHCTEMEBI U X HN3Yy4YCHUC

1.1

CoBpemeHnHas Ouonoruss — KOMIUIEKCHas Hayka. buonorumueckue Hayku U
u3yuyaeMble uUMHU TMpoOiemMbl. DyHIaMeHTaIbHbIE, MPUKIAJHBIE W TOUCKOBHIC
HAy4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHne OWOJIOTUH B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
IIPAKTUYECKON JEATENIbHOCTH YEJIOBEKAa: MEAMIIMHE, CEIbCKOM XO34HCTBE,
MIPOMBILIEHHOCTH, OXPaHE MIPUPObI

1.2

XKuBble cuctembl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€AMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTH, CIOKHOCTb M
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMoOpraHu3anus,
CaMOBOCIIPOU3BEAECHUE, PA3APAKUMOCTh, U3BMEHUNBOCTb, POCT U Pa3BUTHE.
YpoBHM OpraHu3alliM >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIM,
OpraHu3MEHHbIM, MONYJISIUHUOHHO-BUI0BOM, DKOCUCTEMHBIN
(buoreoneHoTnueckuii), OmochepHsid. I[Iporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIE TPU3HAKH KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS
MaTepuu

1.3

Metoael Ouosnormueckord Hayku. HaOmionenue, u3MepeHue, SKCIEPUMEHT,
cucremMarusanus, wmeraaHanus3. lloHsaTtue o 3aBUCMMOM UM HE3aBUCUMOM
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [locTaHOBKa M mpoBepKa TUIOTES.
HyneBast runore3a. Ilonsrtue BbeIOOpKM H €€ JOCTOBepHOCTb. Pa3zbpoc B
Ouonoruueckux AaHHbIX. OlLEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PpPE3yIbTaTOB.
IIpynunHBl HMCKaXKEHUS PE3YyJbTaTOB HDKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO
TecTa

Knerka kak Onojorudyeckas CUCTEMa

2.1

Knetka — cTpykTypHO-(DyHKIMOHANbHAS €AMHULIA XKUBOro. McTtopus OTKpbITUS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHbBIE IIOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOpUHU.
MeTobl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOrMU: MUKPOCKOIHUS, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, mudhepeHIHaTBEHOS
LEHTPUPYTUpPOBAHUE, KYJIbTHUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMHUKpOdJIeMeHThI. Bona u
e€ poib Kak pacTBOPHUTEINS, pEareHTa, y4acTHe B CTPYKTYPHUPOBAHUM KIIETKH,
TEIIOpeTyJIAuy. MuHEpaIbHbIC BEIIECTBA KJIETKH, WX OHOJIOTHMYECKas POJib.
PoJib KaTHOHOB M AaHMOHOB B KJIETKE.

buonornueckne momumepsl. benku. AMUHOKHUCIOTHBIA COCTaB  OCIKOB.
Crpykrypsl OenkoBodi Mosiekynbl. [lepBudHast CTpykTypa Oelika, MeNnTHIHAS
CBsA3b. BrTopuuHas, TpeTHyHas, 4YETBEPTUYHAs CTPYKTyphl. JleHaryparusi.
CoiictBa 6enkoB. Knaccupukanus 6enko. buonornueckue QyHKIUN OSIKOB.
VYrieBonbl. MoHOcaxapuibl, IHUCAaXapyabl, OJUTOCAXapUAbl W IOJIHCAXAPHUIBI.
OOmuit mnmaH CcTpoeHUsT U (PU3MKO-XUMUYECKHUE CBOWCTBA  YIJICBOJIOB.
buonornueckue GyHKIIUN yTIIEBOIOB.

Jlununsl. T'uppodunbHO-rHapodoOHBIe cBolicTBa. Knaccudukanums Iunumos.
Tpurnuuepuasi, dhochonumuapl, BOCKH, CTEpouabl. buomornueckuwe QyHKIUN
aunuaoB. OOIMe cBOKWCTBA OMOJIOTHUESCKHMX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh




K CaMO3aMBIKaHUIO, ITOIYIIPOHUI[AEMOCTb.

HyxneunoBbie kucnorel. JIHK u PHK. CrpoeHune HyKJIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [punmun xommiementapaoctu. [Ipasuno Yapradda. Crpykrypa
JAHK — nBoiinas cniupanb. MecronaxoxaeHue u ouonorndeckue pynkuuu JJHK.
Bune PHK. @ynkuuun PHK B knetke.

Crpoenune wmonexkynsl AT®. Makposprudeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunu AT®. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. Cexksenuposanue [JHK.

CrpykrypHast Ouojiorusi: OMOXMMHUYECKHME U OHMOPHU3NYECKUE HCCIIETOBaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI
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Tunbel  KJIETOK: JSyKapuoTHYecKas U  mpokapuotuyeckas. CTpyKTypHO-
(byHKIHOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpoxapuoTHueckon KieTku. KietouHas creHka OakTepuil M apXxeu.
OcoOeHHOCTH CTpOEHUSI TeTepOoTpo(pHON M aBTOTPO(DHONW MPOKAPHOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapUOT B OUOIIEHO3AX.

Crtpoerre W (QyHKIIMOHHUPOBAHHE SYKApUOTHYECKOH KieTkd. [lmazmarmueckas
MeMOpaHa (ruazmanemma). CTpyKTypa miazMatudeckoil MmemOpansl. TpaHcmopt
BEIIECTB uepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: TaccuBHBIA  (nuddysus,
oboneruénnass nuddysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBIN
TpaHcnopt). IlomynpoHunaemocts MeMOpaHbl. Pabora HaTpuii-KanueBoro
Hacoca. DHJOIMTO3: MUHOLKTO3, (arouuTo3. Dk3omuTo3. KiierouHas creHka.
Crpykrypa 1 GyHKIIUU KICTOYHONH CTCHKU PACTEHH, TPUOOB.

[utomnaszma. Iluto3omb. I{utockener. JIBuWkeHHe muTOIIa3Mbl. OpraHouibl
kiaetkn. OpHOMEMOpaHHBIE OPraHOWABI KIIETKW: SHJOIUIa3MaTH4ecKas CeTb
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpOeHHE M (PYHKIMU. B3amMocBs3h
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE IpaHyJIIpHOTO PETUKYIyMa.
Cunre3 pacTtBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
(arpaHymsIpHBIN) dHAOIUTA3MATHYECKUN peTuKkyiayM. CekperopHass QYHKIUS
anmapata [ompmxu. TpaHcmopT BemiecTB B KieTKe. Bakyonu pacTHTEIbHBIX
kietok. Kiterounslii cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPHUHU, TIACTUIBL.

Crpoenne W (pyHKIMH MHUTOXOHAPWUN W TacTul. [lepBUYHBIC, BTOPUYHBIC U
CIIOKHBIE  TUIACTUABl  (OTOCHUHTE3UPYIOLIUX  SYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOTUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranougsl kjaetku CTpoeHHMe W (QYHKUMHM HeMeMOpaHHBIX
OpPraHOMJIOB KJIETKH. PubocoMbl. MuxpoduiaaMeHTbl. MBIIEYHbIE KIETKH.
Muxkpotpy6ouku. Kierounsrii mentp. CTpoeHHE M JBHKCHHE JKI'YTHKOB U
pecHrdek. MUKpOTpYyOOUKH IUTOTUTa3MbI. L{eHTpHOIh.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoIUla3Ma, SAPBIIIKH, UX CTPOCHUE H
bynkuuu. SnepHblii OenKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOIOKEHHE
XpoMocoM B HHTep(azHOM sijipe. benku xpoMaTuHa — THCTOHBI.

Kinerounsie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBbHOM, )KUBOTHOU, TPUOHOI)
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AccuMMIISILIMA M IUCCUMMIISILMS — JIB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIM M reTepoTpodHbI. YyacTue KHCIOpoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe oobOecrnedueHne KieTku: mnpespamenue ATD B
oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakUud KIETOYHOTO
Merabomm3ma. DEepMEeHTHI, WX CTPOEHHE, CBOMCTBA M MEXaHWU3M JCHCTBUSI.
Kodepmentsl. OTinuns GepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. beiku-
aKTHBATOPbl M OEJNKH-UHTHOUTOpBL. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX




peakuii OT pa3InIHBIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. Portocunres. Pomnp
XJIOPOIIacTOB B mporecce (orocunTeza. CpetoBas u TemMHOBas (asbl.
[TponykTuBHOCTE (poTOCHHTE3a. BnusHue paznudHbiX (aKTOPOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIUPYIOIIHE
OakTepuu, XKejae300aKTepuu, cepoOaKTEPHH, BOAOPOAHBIC OAKTEpUH. 3HAUCHHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mmbl. Bunel Oposkenus. IlponykTel OpokeHus M UX
UCIIONIb30BAaHME YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHM3Mbl. JTambl dHEPreTUudecKkoro oomena. [loaroToBUTENbHBIM
sTamn. ['mukonus — 6ecKUCIOpoAHOE paclIeNIEHUE TIIF0KO3bI.

buonoruueckoe oxkucieHHe, WIH KJIETOYHOE IbIxaHHe. Pomb MUTOXOHIpHH B
mporeccax OHMOJIOrMYECKOro OKHCJICHUS. Huxnueckue peaxIuu.
OxucnurensHoe (ochopunupoanue. [IpeumyirectBa a3poObHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. DD (PEKTUBHOCTD YHEPTETHUECKOTO OOMEHa

2.5

Peakuun maTtpuuyHoro cuHte3a. I[IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOro cuHTe3a. Peanusanus HacnencTBeHHON nHpopManuu. I'eHeTnueckuii
KO, ero cBoucrBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPHILINU: KOMIIJIEMEHTapHOCTh, AHTUNAPAIIIETBbHOCTh, ACHMMETPHUYHOCTb.
Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B Onocunrese Oenka.
VYcnosust GuocunHte3a Oenka. KonupoBanue amuHOkucinor. Pome pubocom B
OounocuHTe3e OenKa.

Opranu3anust reHoMa y IpoKapuoT U 3yKapHoT. Perynsuus akTUBHOCTH I'€HOB Y
npokapuotr. ['mmore3za onepona (. XKakob, XK. Mano). Perynsiius 0OMeHHBIX
nporeccoB B kieTke. Kietounslii romeocras.

Bupycel — Hekierounsle (OpMBI JKU3HM M OONMUraTHele mapasutbl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupycubie 3aboneBanus udenoBeka, xKUBOTHbIX, pactenuid. CIIN/, COVID-19,
COLIMAJIbHBIE M MEAMLIMHCKUE NTPOOJIEMbI

2.6

Knerounslii 1mmkn, ero mepuoabl W peryisius. Martepdaza u  MUTO3.
OcoOeHHOCTH TPOIIECCOB, MpOTEKamuX B HMHTepdasze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTnyeckuii  (MOCTMUTOTHYECKUH), CHUHTETHYECKHH U
MOCTCUHTETUYECKHUH (MPEMHUTOTHYECKHIA) IEpUOABI HHTEP(ha3HI.

Marpuunbiii cunte3 JIHK — pemnmukanus. I[lpunnunsr permukamuun  JIHK:
KOMILUJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIAPATIICTbHOCTb.
Mexanusm perumkanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHIL. JIWTUIOMAHBIA U
rarionHbI  HAO0Ope XpomocoM. [‘omonoruunbie XpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Henenne xnetku — Muto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOLIECCHI.
Tunsel mMurto3a. KapuokuHes u nMTOKMHE3. bHojormueckoe 3HauE€HUE MHUTO3A.
Perynsuus MutoTHUecKoro nukia kiaeTku. [Iporpammupyemas kieTouHast ruoesnsb
— arnomnTo3.

@OyHKIMOHAIbHASI TEHOMUKA

OpranusM Kak OMoJIorHYecKas cCucTemMa

3.1

OHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHU3MBbI u
MHOTOTKaHEBbIE OPTaHU3MBI.
@opMbl  pa3MHOKEHHS] OpraHU3MOB: Oecmojoe (BKJIKOYAasi BETETaTUBHOE) |




nosoBoe. Buael  Oecrnonoro  pasMHOXKEHHUS: I[OYKOBaHHUE, CHOPYJISALUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBbie kneTku, win rameTsl. Meio3. Ctaguu meiosa.
[ToBenenue xpomocoMm B Meiioze. Kpoccunrosep. buonornueckuii cmbici Meiios3a
1 IIOJIOBOTO ITporecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pazputue. ['amerorene3 y XUBOTHBIX. llojioBble »xemne3bl.
OOpazoBaHue U pa3BUTHE IOJIOBBIX KiIE€TOK. CrepMaroreHe3 M OOTreHE3.
Crtpoenue mojoBbIX KieToK. OMIoJ0TBOpEHHE U IMOPHUOHATBHOE pPa3BUTHUE
XKUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanpHOe paszBuTue opraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tumnbl npobaenus. OcoGeHHOCTH
JIpOONIECHUS MIIEKOTMTAIONINX. 3apOJBIIIEeBble JUCTKUA (TacTpyJisiius). 3akiaaka
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JINCTKOB. B3auMHOE BIMSHME 4YacTel
pa3BUBAIOIIErocs 3apofpliia (dIMOpHUOHANbHAST HHAYKLHWSA). 3akiajka IJiaHa
CTPOEHHS KMBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJICUCTBUN TEHOB.
Bnusare Ha »MOpHOHANBEHOE pa3BUTHE PA3NIUYHBIX (DAKTOPOB OKpYKAIOIIEH
Cpelbl.

Poct u pa3zButue xuBoTHBIX. [TocTamMOproHanbHbIi iepuoa. [Ipsimoe u Henpsimoe
pazButne. Pa3Butne ¢ meramMopdo3oM y OeClO3BOHOYHBIX W TIO3BOHOYHBIX
XKUBOTHBIX. buonornueckoe 3Haue€HUWE MNPAMOrO M HEMNPSMOIO pa3BUTHUA, HX
pacmpocTpaHeHue B Mpupoje. Tumbl pocTa XKUBOTHBIX. (DakTOphl perymisiuu
pocTta JKMBOTHBIX M 4enoBeka. CTaauud TOCTAIMOPHUOHANBHOTO pPAa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [leprnoibl OHTOreHe3a YeaoBeKa.

Pasmuoxxenne wu pasButue pacteHuil. ['ametoputr m cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHHME CIIOp B TMpoIEcce Meio3a.
l'ametorene3 y pactenuil. OIUIOAOTBOPEHHME W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE y IIBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE ceMeHU. MeXaHU3MBbl PETyJILMI OHTOT€HE3a Y PAaCTEHUN U KUBOTHBIX

3.2

Uctopust cTaHOBIIEHMST U PpPa3BUTHUSL TECHETUKM Kak Hayku. (OCHOBHBIE
TEHETUYECKHUE TOHATHUS U CUMBOJIBL. ['OMOJIOTrHYHBIE XPOMOCOMBI, AJJIEIbHBIE
TEHbI, AJIbTEPHATUBHBIC TPU3HAKH, JOMHUHAHTHBIA M PELUECCUBHBIA MpPHU3HAK,
TOMO3UTOTa, TETePO3UTOTA, YHUCTAasl JIMHHS, THOPHUIBI, TEHOTHUN, (HEHOTHIL.
OCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPHIOJIOTHYCCKUMA,  ITUTOJIOTHYCCKUH,
MOJICKYJIIPHO-TEHETUYECKU I
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Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHens — 3aK0H eTUHO00pa3Hs
ruOpuI0oB TIepBOTO TOKONeHHus. I[IpaBuno momuHupoBaHus. BrTopoil 3akoH
Menzaenss — 3aKOH pacUICIUIEHUs IIpU3HAKOB. LlUTOJOrMYeckre OCHOBBI
MOHOTHOPHAHOTO CKpellMBaHus. [ uroTe3a YucToThl raMer.

AHanuzupytolee ckpemuBaHue. IIpomMexXyTOuHBI XapakTep HaclleJOBAHMUS.
Pacmiennenne npu3HakoB py HEMOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuiuBanue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBUCHMOTO
HACJIeIOBaHUsI ~ MpU3HAaKoB.  LluTojormueckre  OCHOBBI  JUTHOPHAHOTO
CKpEILMBaHUS.

CuerieHHoe HacienoBaHue mpu3HakoB. Paborer T. Moprana. CuenieHHoe
HACJIEOBaHUE T'€HOB, HAPYILIEHUE CLEIUIEHUS MEXIy IeHaMH. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIIpPENEICHHs] 10Ja. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTepOoraMeTHhIM moJ. I'eHeTmyeckas
CTpPyKTypa IIOJIOBBIX XpomocoM. HacimenoBaHue IpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.




I'enoTun kak uenoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE IEHCTBUE
resa. MHOXXECTBEHHBIM auleu3M. B3aumMonelcTBue HEaUIEIbHBIX I'€HOB.
KommiemenrapHocts. Dnuctas. [lonumepus
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BzaumoneiicTBre reHoTuna 1 cpeabl pu GpopmupoBanun peHotuna. M3MeHuYnBOCTh
MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPHU3HAKU. BUIbl M3MEHUMBOCTU:
HEHACJIEICTBEHHAsl U HACJIEICTBCHHASI.

MomudukanmonHas ~ u3MeHuMBocTh.  Pombp  cpeapl B (hopMHpOBaHUH
MoAM(UKAMOHHON n3MeHYnBoCcTH. HopMa peakumu npu3Haka. BapuarmoHHbIH psig
u BapuanmoHHas kpuBas (B. HWoranncen). CaoiictBa MOAU(DUKAIIMOHHOM
WU3MEHYHUBOCTH.

I'enorunnyeckas u3amMeH4nBOCTh. CBOMCTBA FEHOTUIIMYECKON M3MEHUMBOCTH. Bupl
TEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHass u3MEeHYMBOCTh. Meii03 U TMOJOBOM TpollecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOWHATHBHOW M3MEHUYMBOCTU B CO3IAHUU
TeHETUYECKOT0 Pa3HOo00pasus B Mpe/eax OAHOro BU/A.

MyTaimoHHas U3MEHYMBOCTb. BUibl MyTanuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLIMPOBAaHHBbIE MyTalMU. SIepHbIE M LUTOILUIA3MAaTUYECKUE
mytamu. CoMaTH4ecKue U NojaoBble MyTauuu. [IpruarHbl BOSHUKHOBEHUS! My TaLIUi.
MytareHpl M HX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMIOHHOIO
nporiecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACTBeHHON n3menunBocTu (H.H.
BasuiioB). BHesinepHast ©”3MEHUUBOCTh M HACJI€ICTBEHHOCTD

3.5

Kapuotun 4demoBeka. MexayHapoaHas MporpaMMa HCCIICOBAaHUSA TI'eHOMa
YCJIOBCKA. MCTOHLI I/I3y‘-IeHI/ISI TCHCTUKHN YCJIOBCKA: FCHC&HOFHHQCKHﬁ,
OIM3HELIOBBIH, LIMTOI€HETUYECKHUH, MOMYJIIIIMOHHO-CTATUCTHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemMeHHOe ornpeerIeHue TCHOTHIIA:
MMOJITHOTEHOMHOE CEKBEHHUPOBAHKE, TCHOTUIIUPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[MI[P-anamm3a. HacnencTBeHHble — 3a0oneBaHUs  4yeloBeka. [ e€HHblE U
XPOMOCOMHBIE 0oJie3Hn YeJIOBEKA. bonezuu C HaCJIEICTBEHHOU
MPeIPacoI0KEHHOCThIO. 3HaYECHHE MEAUIIMHCKOW T€HETUKU B MPEIOTBPAILIEHUU
M JICYESHNH I'eHeTHUYECKHUX 3a00sieBaHuii yenoBeka. CTBOJIOBEIE KIIETKH

3.6

JlomecTukanus u cenexuus. 3apoxkACHUE CEJICKIIMU U foMecTukaimu. Yuyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opasusl KyJIbTYPHBIX PACTCHUM.
Ponb ceneknuu B co3gaHuu COPTOB PACTEHHM M MOPOJ KUBOTHBIX. Copt, mopoaa,
TaMM. 3aKOH TOMOJIOTMUYECKHMX PSAIOB B HacjencTBeHHOW u3aMeHunBoctd H.U.
BaswuiioBa, ero 3naueHue st CEEKIIMOHHON paOOTHI.

Metoapl  ceneKIMOHHOW palboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIM H
VHIUBUy aJIbHBIH. OTanel KOMOHMHAIIMOHHOMN CCJICKIIUH. Hcnerranne
Mpou3BoaUTeNe MO TMOTOMCTBY. OTOOp MO TEHOTHIYy C TMOMOIIBIO OIEHKU
(dbeHoTHIIa TOTOMCTBA M OTOOP 0 reHOTHITy ¢ omotikko aHanu3za JHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO]l CeJIeKIIMOHHON padoThl. PagnannoHHbIi 1
XUMUYECKA MyTareHe3 KaK MCTOYHUK MYTalMid Yy KyJIbTYpHBIX (opm
opranu3MoB. lcnonb30oBaHME TEHOMHOIO pENAKTUPOBAHHUS M METOIOB
pexomOuHanTHBIX JIHK 17151 momy4yenust ucxonHoro marepuana Ajisi CENEeKIUH.
[Tomyuenne nomumonnoB. BHyTpuBHmoBas rubpuamsaims. biu3kopoacTBeHHOE
CKpelMBanue, Wim WHOpuauHT. HepoJacTBeHHOE CKpelvBaHWe, WM ayTOPHIWHT.
I'erepo3uc u ero npuuunsl. Mcnonb3oBaHue rerepos3uca B ceneKiuuu. OTnanéHHas
ruOpuam3aius. [lpeogonenne Oecrutomusi MEXBHIOBBIX THOpHIOB. JlocTrokeHMs
CEJICKIIMU PACTEHUH U YKMBOTHBIX

3.7

OOBEKTBI, UCHIOTb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAaHEBbIE KYJIBTYPBI,
MHUKPOOPTaHMU3MBI, WX  XapakTePHCTHKA. TpaaulMOHHAas  OMOTEXHOJIOTHS:




XJIeOOTeueHne,  TMOJyYeHHWE  KUCJIOMOJIOYHBIX  NPOAYKTOB,  BHHOJENHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTUYECKUX TEXHOIOTHIA.
[IpousBosmcTBO  Oenka, aMHUHOKHCIOT HW  BHUTaMHHOB.  VICKyCCTBEHHOE
OIUIOAOTBOpEHUE. PEKOHCTpYKIMS SHLEKIETOK W KIOHUPOBAHUE HKUBOTHBIX.
Merop TpaHCIIaHTalWHU SIEP KIETOK.

XpOMOCOMHasi M Te€HHas HWHXEeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCTpyHpoBanue pexkomOuHaHTHbIX JIHK. JlocTwkeHus W TEpCHEKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXXEHepHH. MenuuuHcKue OMOTEXHOJIOTHH.
Hcnosib30BaHME CTBOJOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHu4eckoro Mupa

4.1

buonornueckoe  pasHooOpasume  opraHusmoB.  CoBpeMEHHass  CHCTEMa
opraHudeckoro wmwupa. IIpuHuMIB Knaccupukanuu opraHu3mMoB. OCHOBHBIE
CHCTEMaTHYEeCKHE IPYTIIbI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHHUS M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, 0JHOKJIETOUHbIE I'PUOBI, OJHOKJIETOUHBIE BOAOPOCIH, APYTHe
npoTtucThl. KosloHnanbHble opranu3Msl. [IBukeHHE OHOKIETOUHBIX OPraHU3MOB:
amMEOoUHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHH3MOB.
PaznpaxuMoCTh y OAHOKJIETOYHBIX OpraHu3MoB. Takcucsl

4.2

MHoOrokJjeTouHbIe pacTeHus. B3auMOCBsI3b YacTE€d MHOTOKJIETOYHOT'O OpraHu3Ma.
TKaHI/I, OpI‘ aHbl U CHUCTCMBI OpF AHOB MHOTOKJICTOYHOT' O OpI‘ aHu3Ma. OpI‘aHI/BM
Kak enMHoe uenoe. TkaHum pacteHuid. TuIBl pacTUTEIbHBIX TKAHEH:
oOpa3oBarenpHasi, TMOKPOBHAs, MPOBOJMAIIAS, OCHOBHAs, MEXaHUYECKasl.
OcobeHHOCTH CTPOCHMSI, PYHKIIMN W PACTIONOKCHHS TKAHEH B OpraHax pacTeHHUI

4.3

BererartuBHble 1 TeHEpaTUBHBIE OPraHbl pacTeHU. OyHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pacreHuil. J[BUskeHne MHOTOKJIETOUHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIJIEKHCIOTO ra3a W MUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 moBEpXHOCTb KIETKH.
TpaHncriopTHble cuUCTeMbl pacTeHuil. Boinenenue y pacreHuil. 3amura y
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpencrBa macCMBHOM M XUMHYECKON
3amuThl. OUTOHIHIBL.

PasgpaxkxuMocTs M peryisinus y OpraHu3sMoB. Pa3apakuMoCTb U peryisauus y
MHOT'OKJIETOYHBIX pacTeHMl. POCTOBBIE BENIECTBA U UX 3HAUCHUE

4.5

MHOroKkJIeTOYHbIE  KMBOTHBIE. B3aWMOCBs3p  4acT€ld  MHOTOKJIETOYHOTO
opranusma. TKaHHM, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeIOBeKa. THITbI
KUBOTHBIX TKaHEH: SNUTENNalbHAs, COCIWHUTENbHAsA, MbILIICYHAS, HEpBHAs.
OcobenHoctr  cTpoeHMs, (QYHKIMA W pACHOJIOKECHUS TKaHEH B OpraHax
KUBOTHBIX U YEJIOBEKA

4.6

Oprassl U CUCTEMBI OPTraHOB UBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblli U BHyTpeHHUH ckeneT. CTpoeHHe M THUMbl COCAMHEHUS
KOCTEH.

JIB)KeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. Ilurtanume sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX KMBOTHBIX. /[pixanue »uBOTHBIX. KoxHoe npixanue. XKabepHoe u
JErOYHOE JIbIXaHUE.

JIpIxaHue TIO3BOHOYHBIX KUBOTHBIX. OBOJIOIMOHHOE YCIOXXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cucTeMa 4yenoBeka. MexaHusm
BEHTWIALIMM JIETKUX Y NTUI W MICKONUTAIOUUMX. TpaHCHIOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y KMBOTHbIX. KpoBeHOcHas cucrtemMa u eé




opranbl.  KpoBeHOCHass ~ cucTemMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAICHUsI.  DBOJIIOLIMOHHBIE  YCIOXKHEHHUsI CTPOEHHUS  KPOBEHOCHOM
CHCTEMBI TO3BOHOYHBIX >KMBOTHBIX. BbIneneHue y opraHu3zMoB. BwineneHue y
*KUBOTHBIX. COKpaTuTenbHble Bakyoinu. Opransl BoaenaeHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJICIUTEIBHON CHCTEMaMH. BplieleHne y IO03BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKHMBOTHBIX. IlOKpoBBI M  HX
MIPOU3BOIHBIC.

PaznpaxxuMocTh M peryssiiys y OpraHu3MoB. Pa3ipa)kuMocTh y 0HOKJIETOYHBIX
opranu3moB. Takcuchel. PazapaXMMOCTh W Pperyisinus y MHOTOKJIETOYHBIX
pactenuil. PocToBble BelecTBa U MX 3HaUEHUE.

HepBHast cucrema u peieKTOpHas peryisnusi Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u e€ oT/esnbl. DBOMIONMOHHOE YCI0KHEHUE CTPOSHUS! HEPBHOM
CHCTEMBI Y KHUBOTHBIX.

Pa3zpaGoTka anroputMoB M mporpamm uis 3PQPEeKTUBHON (PYyHKIMOHAIBHOM
aHHOTAllMM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB
MHUKPOOPIaHU3MOB, PACTEHHH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 310POBLE

5.1

OpraHsl ¥ CUCTEMBI OPTaHOB 4ennoBeKa. OTAEbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedmekc u pednexkropHas payra. be3ycioBHble U yCIIOBHBIE
peduexcel. I'ymopanbHast peryisuuss M SHAOKPHHHAs CHCTEMa >KUBOTHBIX U
yesoBeka. JKee3sl JHAOKPUHHON CUCTEMBI U MX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3auMocBs3p HepBHOM M 3HIOKpUHHOW cucteM. [unoramamo-runodusapHas
cuctema. Pediekc u pediekropHas ayra. be3ycioBHbIC M YCI0BHBIC pedIeKChl

5.2

3ammra opranu3ma ot Ooje3Heil. IMMyHHas cuctema uenoBeka. KieTouHslid u
TYMOPaJIbHBIA HMMMYHHTET. BpoXa&HHBIN, NpuoOpeTéHHBIN crenuuaecKuit
UMMYHHUTET. Teopusi  KIOHaIbHO-CENEeKTUBHOro ummyHutera (IL.Opaux,
®.M.bepaer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3mMoB. Poib
BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI
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KpoBenocHast cucrema u e€ opranbl. Cepuie, KpOBEHOCHBIE COCYIbl M KpPOBb.
Kpyru kpoBoobpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue yenoseka. {uddysus ra3os uepe3 NOBEpXHOCTh KIETKU. JlpIxaTenbHas
cucreMa 4YeyoBeka. JlpIxarelnbHas  IOBEPXHOCTb. Perynsdmus  abIXaHUA.
JpixaTenbHble 00bEMBI

5.5

[TumeBapurenbHas cucrema uenoBeka. OTaenbl MUIEBAPUTETHLHOTO TPAKTa.
[TumeBapuTenbHble  JKeae3bl.  BHYTPUIIONOCTHOE HW  BHYTPUKIECTOYHOE
MUIICBApPEHUE

5.6

IToxpoBbl M ux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. CrpoeHue u
dbyHKIHOHMpOBaHUEe HedpoHa. DUIbTpaIHsl, CEKpelus U 00paTHOE BCACHIBAHHE
KaK MEXaHU3MBbI pa0O0Thl OpraHoB BbiAeeHUs. OOpa3oBaHUE MOYH Y YETIOBEKA

5.7

I[BI/I)KQHI/IG YCJIOBCKA: MBIIICYHAs CUCTEMA. CKeJIeTHBIe MbIIINOBI U HUX pa60Ta.
CrtpoeHure ¥ TUIIBI COEAMHEHHUSI KOCTEU

Teopus 3Bostonnu. Pazsurtue xu3Hu Ha 3emiie

6.1

OpomonimonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JnapBuHM3Ma. JKU3Hb U HayuyHas AesteabHocTs Y. JlapBuHa.

JBrxyume cuibl 3Bosouuu BUIOB 1o Y. JlapBuHY (BBICOKas MHTEHCUBHOCTD
pPa3sMHOXKEHHs OpPraHM3MOB, HAcJEICTBEHHas W3MEHYMBOCTb, Ooprba 3a
CYILECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTteTndeckoir Teopun 3Boiroruu (CTD). HeittpansHas Teopus
sBostor. CoBpeMeHHAasi HBOJIOIMOHHAST OMOJIOTrHs. 3HAYEHHE JBOJIFOIIMOHHOM




TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA

6.2

[Tomynsimust kak »yeMeHTapHas enuHuua 3BooLMH. COBpPEMEHHBIE METObI
OLIGHKH TE€HETUYECKOTO pa3zHOOoOpa3usi U CTPYKTyphl momyssiiuid. M3MeHnenue
reHOQOHAAa TOIMYJSAIUN KaK 3JIEMEHTApHOE SBONIONMOHHOE SIBIICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (HAKTOPBI  (IBMKYIIWME CHJIBI) OBOJIONUH. MyTallMOHHBINA
npouecc. KomOuHatuBHass u3MeHYuBOCTh. Jlpeiid reHoB — ciyuaiiHbie
HEHANpaBJICHHbIE W3MEHEHHMsS 4YacTOT aivieneil B momymsanusix. DQQexT
OCHOBATEJIA. Murpanuu. W3onsuus MOMYJISLIAN: reorpaduyeckas
(mpocTpaHCcTBEHHas ), OMooruYecKas (pernpoayKTUBHAs).

EctectBennbiii  orOOp — HampaBustomui  ¢aktop dBomouud. Dopmbl
€CTECTBEHHOIO  0TOOpa:  JBWXKYIUMN, CTAaOMIM3UPYIOIIUN, pPa3pbIBAIOLIUI
(nu3pyntuBHbIi). [TonoBoit oT60D.

[IpucnocoOaeHHOCT, ~ OpPraHU3MOB ~ Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3nukHOBeHHe — mpucrnocoOneHuid y — opraHu3MoB.  Apomopdo3sl U
uanoagantauuu. Ilpumepsl npucnocoOieHuil y opranu3smMoB. OTHOCUTENBHOCTh
MPUCTIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero kpurepum U cTpykrypa. BumooOpa3zoBaHue Kak —pe3yibTar
MUKpO3BOIIOIUHU. M3omsus — kioueBoit ¢akrtop BugooOpazoBanus. Ilytu u
CTIOCOOBI BUJI000pa30BaHUS: aJIIONaTPUUECKOe (reorpaduueckoe),
cuMmaTrpudyeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (TOJIMILJIOUIU3ALHS,
ruOpuan3anys). JmuTenbHOCTh YBOTIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOPa3usl.

Ponp 3BOMIOIIMOHHON OMOJOTHHM B pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHHS
O6unopazHooOpaszus. MUKpPOIBOIIONUS U KOIBOJIOLHMS IMapa3uTOB U UX XO3SEB.
MexaHu3mbl HOPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI
C HeH

6.3

MeTtoapl u3ydeHus Makpod3Boironuu. [lajgeoHTonmornyeckue MeToAbl M3yuUeHUs
sBosoru. [lepexonupie GopMbl U PUIIOTEHETUIECKHE PSABl OPTAHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBonronnu. CpaBHenne (Giopsl U GayHbI
MaTEpUKOB B OCTPOBOB. buoreorpadudeckue obractu 3emin. Buab-oHIeMuKy u
PEJIUKTBHI.

OMOpHONIOTHYECKHEe ¥ CPaBHUTEIBHO-MOP(POIOTHIECKHE METOAbl H3YUYCHUS
ABOJIIOLIMU. ['eHeTHYecKre MEXaHU3Mbl HBOJIIOLIMKA OHTOTEHEe3a M TOSABIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJIOTUYHBIE  OPraHBI.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHYECKUE,
OMOXMMHYECKHEe H  MATeMAaTUYeCKWE  METOAbl  W3YYCHHS  DBOJIOIHUH.
I'omonoruynsie reHbl. COBpeMEHHbIE METOMABI MOCTPOCHUS (PUIOTeHEeTHYECKUX
JIEPEBHEB.

XPOMOCOMHBIE MyTaI[{ U IBOJIIOLIHSI TEHOMOB.

OO0mue 3aKkOHOMEpPHOCTH (MpaBWiia) 3BOTIONKU. HeoOpaTUMOCTh 3BOIIOLUH.
AnantuBHas paauauus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMU

6.4

HayuHble rumoressl MNPOMCXOXKIAEHUS KU3HM Ha 3emiie. AOHOreHes u
na"crnepmus. JloHayyHble MPEACTABICHUS O 3apOKICHUN KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS JKU3HH U €€ ONpPOBEP)KEHHE ONBITaMU
®. Pemn, JI. Cnamranuanu, JI. Ilacrepa. IlpoucxoxxneHue KU3HM U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HEOpraHW4eckol 3Bosrouuu. IlnanerapHas (Teosnoruueckas)
ABOMIONHUA. XHUMHYECKash JBOIIONUA. AOHUOTCHHBIM CHHTE3 OpPTraHWYECKHUX
BemiecTB W3 Heopranmdeckux. Ombeir C. Mumnepa u I'. FOpu. O6pa3zoBanue




nosuMepoB u3 MoHoMepoB. KoauepBatHas runorte3a A.M. Onapuna, rumoresa
nepsuyHoro Oynbona J[Dx. XonneiHa, reHeruueckas rumore3a [. Mémnepa.
Pu6o3umsr (T. Yek) u rumoresa «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MIPOTOKIIETKH.

Uctopust 3emnu u meroanl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ meroabl. OTHOCHUTENbHAsE M AOCOJIOTHAS TE€OXPOHOJIOIHUS.
['eoxpoHOnOrMYecKas mKajia: 0HbL, IPbl, IEPUOJIBL, STIOXH.

HavanpHele dTansl opraHndeckoi 3BoatonuU. IlosBieHHE U 3BOJIIOLUSA IEPBBIX
KJIETOK. OJBoyitonusi Merabonu3Ma. BO3HMKHOBEHHME TMEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTMIEHKH KaK aHaJor MepBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTsl. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxaeHue 3yKapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOXKIECHHE
BUpPYyCOB. IIpomcxokJeHne MHOTIOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONMU BBICHIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI
pacteHui. Bpixon pacrenuii Ha cyumry. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. lIpoucxoxkneHne IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIOLNUM JKUBOTHOrO Mupa. OCHOBHBIE apoMOp(}o3bl
KUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBrie XOproBbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuOuil u pentunuii. [IporcXoXaCHNE MIICKOIHUTAOIINX U
ntun. [IpuHnmn kimodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH |
MIO3BOHOYHBIMHU )KMBOTHBIMU CYILIH.

Pa3BuTHe xu3HU Ha 3eMJe Mo ApaM U MepHoaM: apXxe, MpoTepo30i, Maaeo30u,
Me3030M, KaiHOo30i. OOmas XapakTepUCTHKa KJIMMaTa W Te0JOTHYECKUX
npoueccos. [losBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro yCIJIOBHSI U BIIMSHUE HA I'a30BbIi cCOCTaB aTMOC(EpHI.

MaccoBble BBIMHpaHHs — JKOJIOTMYECKHE KPHU3HUCHI Inpounuroro. I[IpuymHbel u
CJIIEICTBUS MacCOBBIX BbIMMpaHui. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €r0
0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnonoruu. Metonbl antpornonoruu. CraHOBIEHUE
MIPEACTABJICHUI O MPOUCXOXKACHUH UeIoBeKka. COBPEMEHHbBIE HAyUHbIE TEOPHUH.
CxoAcTBO 4enmoBeKa C KUBOTHBIMHU. CHCTEMaTHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzaerenbcTBa  CXOJACTBA  4YEJIOBEKAa C  JKUBOTHBIMHM:  CPaBHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (U3HOIOT0-OMOXUMHYECKHE,
noBegeH4Yeckrue. OTan4us 4esloBeKa OT JKUBOTHBIX. [IpAMOX0KI€HHE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3zBUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBuxynme cuibl ((aKTOpbl) aHTPOIOTEHEe3a: OMOJOTUYECKHUE, COIHAIIbHBIC.
CooTHoleHrne OMONIOTHYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJMU AaHTPOIIOreHe3a. ABCTPATIONUTEKH — IBYHOTHE TIPEIKH JHOJCH.
UenoBek  ymenblil, TepBbIE  HM3rOTOBJICHUA  Opyaud  Tpyna. Yenosek
OpSAMOXOMSAUIMA W TepBbIM BbIXOA JroAed 3a mpenensl Adpuxu. YemoBek
reiaenb0epreckuii — oOmui MpeJoK HEeaHJEPTATbCKOTO 4YelIoBeKa W YeJIOBEKa
pasymHoro. YenoBek HEaHIEPTaJbCKUK KaK BHJ JIIOJAECH XOJIOJHOTO KIMMATa.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKUH 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 mipenenamu A Qpuku.

DBOJIIONMST  COBPEMEHHOT'O YeJIOBEKa. ECTeCTBEHHBIM OTOOpP B MOIMYJISIUSAX
gyenoBeka. MyTanmoHHBIN mporiecc U nomuMopdusm. TlomymsiroHHbBIE BOJHBI,




npeitd reHoB, Murpanus 1 «d(PpQPeKT ocHOBATE B MOMYJIAIMIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcCTpaJlo-HerpoujHas  (PKBaTOpualbHas), MOHIOJOUIHAs
(asmaTcko-aMepHuKaHCcKas). Bpemss u myTu pacceieHMsl yeloBeKa IO IUIaHETe.
EnunctBo  uyenoBeueckux pac. HaydHas  HecOCTOATENBHOCTb — pacu3Ma.
[IprcnocoOaeHHOCTh 4YeOBEKa K pa3HbIM YCIOBHUSIM OKPYXKAIOUIEH CpeJbl.
Bnusiaue reorpaduyeckoit cpensl M Apeiida TeHOB Ha Mop(dosIOTHI0 U
(U3HOJIOTHIO YeTOBEKa

DKOCUCTEMEI U Mpucynmue MM 3aKOHOMECPHOCTHU

7.1

Pa3nens! u 3agaun s3xosorun. CBsI3b 3KOJIOTUU C IPYTUMHU HAYKaMHU.

Metoasl skonoruu. IloneBbie HaOmOAEHUS. OKCHEPUMEHTHI B  OKOJOTHU:
NpUpoaHble W JabopaTopHble. MoAETUpoOBaHHE B HSKOJOTUH. MOHUTOPHUHT
OKPYIKAIOIICH CpeIbl: JJIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkosornueckue (GakTopel W 3aKOHOMEPHOCTH HX neictBus. Kimaccudukamms
IKOJIOTHYECKUX (AKTOPOB: a0MOTUYECKHE, OHOTHUYECKHE, aHTPOIOTCHHBIC.
OOmme 3aKOHOMEPHOCTH JIeWCTBHS dKojoruueckux ¢akrtopoB. IlpaBuio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TomepantHOoCcTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKojornueckuil dakrop. [leiicTBue pa3zHbIx
Y4aCTKOB COJHEYHOIO CIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMd M JKMBOTHBIX 0 OTHOLIEHMIO K cBeTy. CHUTHajbHas poOJib CBETA.
DOoTONEPUOAU3M.

Temnepatypa Kak odKojoruueckuil axrtop. JleiicTBue TtemmepaTypsl Ha
opranu3Mbl. [IOMKHUITOTEPMHBIE U TOMOHOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9konormueckwii  (paktop. IIpucmocobmenust pacreHuit K
NoJIepKaHuio BoaHoro Oanmanca. Kiaccudukanusi pacTeHUil 1O OTHOILICHUIO K
BoJie. [IpucnocobneHns JKUBOTHBIX K M3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHM3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, IOYBEHHAs,
riyOuHHAas  INOJIOYBCHHAs, BHYTPUOpPraHW3MeHHas. (DOU3NKO-XMMHYECKHE
0COOEHHOCTH cpel OOMTaHUs OpraHu3MoB. llpucmocoGiieHus OpraHu3MoB K
KU3HU B Pa3HbIX CPEaAX.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBbl. CyTOUHBIE U TOJIUYHbBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHHSIM YCJIOBHIA
JKU3HH.

XKuznennsie popmbl opranusmos. [lonsTHe o xu3HeHHON Gopme. JKu3HEHHBIE
(bopMBl pacTeHMiA: JepeBbsi, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHoJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOJCHCTBHI: KOHKYpPEHLHUS,
XMITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusm, koomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTHPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJieiicTBug  (Tommueckue, (opuueckue, (aOpuyeckue). 3HaueHHE
OMOTHYECKHX B3aUMOJIEHCTBUN U1 CYIIECTBOBAHHS OPraHU3MOB B Cpele
obutanus. [IpHHINMI KOHKYPEHTHOT'O UCKJIIOUEHHS

7.3

DKOJOTHYECKHe XapaKTepUCTUKH momyisiuu. [lomymsuus kak Ouomoruveckas
cucteMa. Poiib HEOAHOPOAHOCTH CPeNbl, PU3NUECKUX OaphepoOB U OCOOEHHOCTEH
Ouonoru BUIOB B (DOPMHUPOBAHHH MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYISALUN.
OCHOBHBIE T[IOKa3aTENIH MnomyJiiquu: 4YuCJICHHOCTb, IINIOTHOCTb, BO3paCTHAsA H




MOJoBasg CTPYKTypa, PpPOKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MU paALIKSL.

Dkosornueckasi CTpykrypa mnonyiasmud. OIeHKa YHUCICHHOCTH TOIMYJISIUH.
JlnHamuKa momynsuuu U €€ peryisiuvs. bUOTHYeCKUMH MOTEHUMAJ IOIYJISALHH.
MogaenupoBanue OMHAMUKU —nonyisinud.  KpuBble pocTa  YHMCIEHHOCTH
nonyyauuu. Kpusbie BblkUBaHUS. Perynsiius 4MCIEHHOCTH MOIMYJISLUUNA: POJIb
(akTOpOB, 3aBHUCSIIMX W HE 3aBUCSIIMX OT IUIOTHOCTU. OKOJOTHYECKHE
cTpateruu BUIOB (r- u K-cTparerun).

[Tonsitue 006 oKosormueckoil Hume Buga. Mectoobutanue. MHoromepHas
Mozenp 3Kkonorndeckon Humm Jx.M. XarumHcona. Pa3mepsl 3KOI0rMYecKon
Humd. [loTeHmanbHas U peain30BaHHasT HUILLIN.

Bun kak cucrema nonynsiui. Apeanbl BHUJIOB. Buasl M MX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTHM  TIOBEACHUS M MHUTpaluid  KUBOTHBIX.
buonornyeckre MHBa3uM 4y KEPOJHBIX BUIOB

7.4

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. Csizu Mexay
opraHu3MamMu B OuolreHo3e. DKocHcTeMa Kak OTKpbiTag cucrema (A.Jx.
Tencnu). @yHKIHMOHANbHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHU. Tpodudeckue Lernd U CETH.
Abuotnyeckue 6moku 3KocucteM. [TouBbl U mibl B 3KkocucTemax. Kpyrosopot
BEILIECTB U MMOTOK YHEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeNH 3KOCHCTEMBbI. buomacca u mpoaykius. DKOIOTUYECKUE
MMPaMUJIbI YUCEe, OMOMACCHI U SHEPTHUH.

HanpaBnenHble 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPONOTEHHBIE BO3ICHCTBUS Ha
cykueccun. KinnmakcHoe coobmiectBo. bruopaznoobpasue v moinHoOTa KpyroBoporta
BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCHUCTEMBL. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3s. Paznuuns Mex1y aHTPOIIOT€HHBIMH U PUPOIHBIMU SKOCUCTEMAMH.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas dmopa u
¢dayna. CuHaHTpONU3aIUs TOPOACKON (payHBL brosiornueckoe u X03sIiICTBEHHOE
3HaYEHHE arpod’KOCHCTEM M ypOO3KOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepenoc sHeprum M BEUIECTB MEXKIY CMEKHBIMU IKOCHCTEMaMU. Y CTOHYHUBOCTh
OpraHU3MOB, TMOMYJISIUA U OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U
AHTPONOTEHHBIX BO3JCHCTBUI

7.5

buochepa — oOmemnanerapHas o0Oojgouka 3emud, T CYMECTBYeT WU
cyliecTBoBana XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
ounocdepsl u e€ cocras. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdeprl. OcobeHHOCTH Ounocdepsl Kak
mI00aNbHOM  dKocucTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHYECKHE IMKIBI (yriepoia, a3oTa).
PurmuanOCTS siBIeHMIA B Ouocdepe.

3onaneHOCTh OMOchepsl. Ilonsatne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHpa,
XBOWHBIE Jieca, CMEIIaHHbIE U IIHPOKOJUCTBEHHbIE JIeca, CTENH, CaBaHHbI,
MYCTBIHM, TPOIMYECKHUE JIeca, BBICOKOTOpbs. Kiumar, pacTUTENnbHBIN WU
KUBOTHBII MUp OMOMOB CYIUIH.

CtpykTypa U (yHKIMS KUBBIX CHCTEM, OLIEHKAa MX PECypCHOr0 HMOTEHIMAajla U
onocdepHbIX PYHKITUN

7.6

DKOJIOTHUECKUE KPU3KCHI U UX MpUYHMHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHON cpenbl. OXpaHa BO3Ayxa. 3arps3HEHHE BOJAHON CpPEIb.




Oxpana BoaHBIX pecypcoB. Pa3pymenue nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne knumara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE Ha PACTUTEIbHBIM W >KMBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO M KUBOTHOrO Mupa. OCHOBHBIE NPHUHLMIIBI OXPaHbl IPUPOJBL.
Kpacupie xaurn. Ocobo oxpansembie mnpupoansie tepputopun (OOIIT).
borannueckue cagpl U 300J0THYECKUE NTAPKU.

OcCHOBHbIE MPHUHLMIIBI YCTOHYMBOIO PpAa3BUTHUSI YEJIOBEUECTBA U IPUPOIbL.
PanyoHasibHOE  MPHUPOJIONONIB30BAHUME U COXPaHEHHE  OMOJOrHMYECKOTro
pazHoobOpa3us 3emin




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O IIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

* buonorus. buonornueckue cucremsl u pouecchl; 10 kinace. yriaybnennoe o0ydenne. TepemoB A.B.,
[TerpocoBa P.A. O6miecTBO ¢ orpannueHHoO 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»
* buonorus. buonornueckue cucremsl u mporecchl; 10 kimace. yrimyonennoe ooyuenue Tepemos A.B.,
[TerpocoBa P.A. OGmecTBo ¢ orpannueHHOM oTBeTcTBeHHOCThI0 « MOl MHEMO3UHA»

METOJIUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
https://edsoo.ru/mr-biologiva/
https://edsoo.ru/mr-biologiya/2/
https://edsoo.ru/mr-biologiva/3/

buonorus. 10-11 knacesl. YrimyOneHHsll ypoBeHb. MeToquueckoe nocodue

Jlunusa YMK, cepus buonorus. "JInaus sxuzau" (10-11) (YrayOn€HHBINH)

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/06/10?class=10, https://lesson.edu.ru/06/10?class=11



https://edsoo.ru/mr-biologiya/
https://edsoo.ru/mr-biologiya/2/
https://edsoo.ru/mr-biologiya/3/
https://prosv.ru/catalog/biologiya-liniya-zhizni-10-11-uglublyonnii/
https://lesson.edu.ru/06/10?class=11
https://lesson.edu.ru/06/10?class=10

[MPUJIOXEHUE 1

MYHUITMIIATFHOE Ka3eHHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
Opaeiackoro paitona HoBocubupckoii obmactu —

OpabiHcKas cpensss oomeo0pa3zoBarenbHas mkona No 2

3AYETHBIU JIUCT
IMPOMEXKYTOYHOMN ATTECTALIMU 110 MOAY.JISIM

DUO odyuaromerocs
NPEIMET BUOJIOTUA
KJIACC-10
NoeMOAVJIA | HAUMEHOBAHUE JATA | OLIEHKA | POCIIMCbH dUO
I[TEJAT'OT’A
Moayns | MoneKyJiIipHbIe OCHOBBI KH3HHU.
Mopyns 2 Bupycsl
Moayis 3 CtpoeHne 1 hYHKIIUN KIETOK
Monyb 4 MeTtabonmu3m
Monayins 5 Peanuzanus HacaeCTBEHHON
nH(pOopMaInu.
Mopynb 6 KU3HEHHBIN UK KISTKU
Moayab 7 Oco0CHHOCTH OPraHU3MOB
Monaynsb 8 Pa3smuoxenue
NunuBunyansHOE pa3BUTHE
OpraHu3MOB
Monyib 9 I'eneruka
Moayns 10 OCHOBBI CEIICKITNH
IIEPEBEJIEH B 11 KJIACC
JIUPEKTOP IIIKOJIBI: /
MII Hama
KJACC-11
Ne MOIVJIA HAMMEHOBAHUWE JATA | OLIEHKA | POCIIUCH dUO
I[TEJAT'OTI’'A
Monayns 1 OBOJIIOIIMOHHBIC HJICH.
Monayns 2 Bun, nonynsuuu, hakTopsl u
JBIDKYIIME CHIIBI DBOJIIOITIHU
Mopyns 3 MexaHu3MBI 3BOJIIOIHUH.
Monyins 4 CucreMaTuka
Monayns 5 Apomopdo3bl, aporeHe3b
Monyinb 6 AHTpoOIoreHe3
Monayns 7 DKojorudeckue paxkTopel
Monyns 8 Buocdepa, ee cTpykrypa u
(G yHKIIIH
Mogyns 9 OCHOBBI 2KOJIOTHH
JIOIMYIIEH K UTOTOBOH ATTECTALIUH
JIUPEKTOP IIIKOJIBI: /
MIl Jlama




[MPUJIOXXEHUE 2
CUCTEMA OLIEHKMU noctuxeHuii miaHUPyeMbIX MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS y4eOHOTO
npeamera «buonorus» ocyIiecTBIsieTcss B COOTBETCTBUM METOAWYECKMMHU PEKOMEHIAIMSAMH ,
MIpe/ICTaBJICHHBIMU Ha CaliTe eIMHOE COofiepKaHHe 00pa3oBaHuUs
https://edsoo.ru/wp-content/uploads/2025/01/10-11kl_soo_biologiva 2024_g.pdf
[Ipu onieHKe YCTHBIX OTBETOB BO BHUMaHHE MPUHUMAIOTCS CIEAYIOINE KPUTEPUU:

Ommemka «5» cmaeumcs, eciu 00yuarOWUILCA:

® Jloka3biBaeT IIyOOKOE M MOJHOE 3HAHKWE U MOHMMAaHHUE BCETO MPOTrPaMMHOI0 MaTepHana;
[IOJIHOE€ IIOHMMAaHUE CYIIHOCTU pPAacCMaTpPUBAEMBbIX IIOHATHUN, SIBJICHUM M 3aKOHOMEPHOCTEH,
TEOPHUI, B3aUMOCBA3EH.

® VYMeeT COCTaBUTH IOJHBIA M MPABWIbHBIM OTBET HA OCHOBE HM3YUYEHHOIO MaTepHalia;
BBIJIETISITH TJIAaBHBIE MOJIOKEHHUS, CAMOCTOSTENBHO MOATBEPKAAaTh OTBET KOHKPETHBIMU MIPUMEPAMHU,
dakTamMM; CaMOCTOSTENTBHO M apTyMEHTUPOBAHHO JeflaTh aHajlu3, OOOOIIEHUs, BBIBOIBI;
YCTaHABIIMBATh MEXKIPEIMETHbIE CBs3M (Ha OCHOBE paHee TMPUHOOPETEHHBIX 3HAHUH) U
BHYTPHUIIPEIMETHBIC CBSI3U; TBOPUYCCKU MPUMEHSTH MONyUYCHHBIC 3HAHHS B HE3HAKOMOW CUTYaIIUU;
MOCJIEIOBATEIHLHO, YETKO, CBA3HO, 0OOCHOBAHHO U O€30IMO0YHO U3/1araTth y4eOHbBINH MaTepHal.

" VmMmeer COCTaBIIAITh OTBET B JIOTUYECKOU MIOCJIEZIOBATEIBHOCTU €
UCIIOJIb30BaHUEM TMPHUHIATON TEPMHUHOJIOTHM; JeJaTh COOCTBEHHBbIE BBIBOABI; (DOPMYIHPOBATH
TOYHOE OIIPEAEIEHUE U NCTOJIKOBAHNE OCHOBHBIX IIOHATHUH, 3aKOHOB, TEOPHIA.

" MoxeT mpu OTBETE€ HE MOBTOPSTH JOCIOBHO TEKCT Yy4yeOHMKA; H3JlaraTtb, MaTepual
JUTEPATypHBIM  SI3BIKOM; TMPABUIBHO H  OOCTOSTENTHHO  OTBEYaTh HA  JIOTIOJHUTEIHHBIC
BOIPOCHl ~ YUYHUTEINA; CaMOCTOSITEIbHO W  palMOHAJIbHO MCIOJB30BaTh HArJSAHbIE TTOCOOUS,
CIPaBOYHBIC MAaTEpPUAIIbI, YUCOHUK, MOMOTHUTEIBHYIO JUTEPATYpy, MEPBOUCTOUYHUKHU; MPUMEHSThH
CUCTEMY YCIIOBHBIX 0003HAaYeHHI MpH BEICHHUM 3aIMCEl, COMPOBOXKIAIOIINX OTBET; UCIOIb30BaTh
3HAHUS [Tl TOKA3aTeIbCTBA BHIBOIOB U3 HAOIIOICHUH U OIIBITOB.

® (CaMOCTOSITeNIbHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSET MOJTY4YeHHbIE 3HAHUS B PEIICHUU
npo6JeM Ha TBOPYECKOM YPOBHE; JOIYCKaeT He Oojiee 0JJHOr0 HeJI0YeTa, KOTOPBIH JIETKO UCTIPABIISET IO
TpeOOBAHUIO YUHUTENSI; UMEET HEOOXOIUMBbIC HAaBBIKM PabOTHI C mpuOOpamu, YepTeKaMHu, CXEMaMH,
rpadukamu, KapTaMu, COMYTCTBYIOITUMH OTBETY.

Ommemka «4» cmasumecs. eciu odyuaroOwuica:

® [loka3plBaeT 3HAHHWE BCEr0 W3YYEHHOI'O NPOTrPaMMHOIO MaTepHuaia; [gaeT MOJHBIA Hu
MPABWIbHBIM OTBET HAa OCHOBE M3YyUEHHBIX TEOPUM; JOMYyCKAaeT He3HAUUTENbHbIE OLIMOKH U HEJOYEThI
IpY BOCTIPOM3BEICHUH M3YYEHHOTO MaTepuaa, HeOoIbIINe HETOYHOCTH IPU MCIIOJIb30BAaHUM HAYYHBIX
TEPMUHOB WM B BBIBOJIaX, OOOOIICHHMSIX W3 HAONIOJACHWH; MaTepuai Hu3JaraeT B ONpeIelIeHHOMN
JIOTMYECKOW TMOCIeI0BATEeIbHOCTH, IIPU TOM JIOIYCKAeT OJHY HerpyOyro OomMOKy MM He Oosee ABYX
HEJ0YETOB, KOTOPbIE MOXKET HCIPABUTH CAMOCTOSITENILHO MPU TPeOOBAHMU UM HEOOJBIION MOMOIIU
npernoAaBaTelis; TOATBEPKIAeT OTBET KOHKPETHBIMHU TMpPUMEpPaMH; MPaBHIBHO OTBEYaeT Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI YUUTEIS.

" VYMeeT CaMOCTOSITENIbHO BBIJICNATH TJIaBHbIE IOJIOKEHHS B HM3YyYEHHOM MaTepuane; Ha
OCHOBaHUU (AaKTOB M MPUMEPOB 0000IIaTh, JAeNaTh BBIBOJABI; YCTaHABIMBaTh BHYTPHUIPEIMETHbHIE
CBSI3HM; MOKET IPUMEHATH TOJyUYeHHbIC 3HAHUS Ha MPAKTUKE B BUJOU3MEHEHHON CUTYaIluH, COOM0IaTh
OCHOBHBIE MpaBUja KyJbTypbl YCTHON peUH; UCIOIb30BaTh MPU OTBETE HAYYHbIE TEPMUHBI.

® He o6namaer NOCTaTOYHBIM HaBBIKOM paOOTHI CO CHPABOYHOU JIUTEpaTypoH, yueOHUKOM,
NEPBOUCTOYHUKOM (MIPaBUILHO OPUEHTUPYETCS, HO paboTaeT MEJIEHHO).

Ommemka «3» cmagumcs, eciu 00yUarouuiica:

® VcBauBaeT OCHOBHOE CcOJAEpXaHHE Y4YyeOHOro Marepuajna, HO UMEET NpoOenbl, He
HPEMNATCTBYIONINE AaJbHENUIIIEMY YCBOCHHUIO IPOrPAMMHOTO MaTepHara.
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® W3maraetr ~ Marepual  HECUCTEMATU3UPOBAHHO, ¢parmeHTapHo,  He  Bcerua
MOCJIEI0BATEIbHO; TTOKA3bIBAaCT HEAOCTATOUHYIO C(hOPMUPOBAHHOCTH OTAEIBHBIX 3HAHUM U YMEHHI;
cabo apryMeHTHpYeT BBIBOJBI M OOOOIICHHUS, JOMYyCKaeT OMMOKK MpH HUX (HOPMYIUPOBKE; HE
WCIIONIB3YET B KA4eCTBE JIOKA3aTEIhCTBA BBIBOJBI M 0000IICHUS W3 HAOJIOJCHHM, OMBITOB WU
JI0OMyCKaeT OUIMOKY MPU MX M3JI0KEHUH; TaeT HEYETKUE ONPeesICHHs TOHITUH.

® JcnbIThiBa€T 3aTpPyAHEHHUS B TNPUMEHEHHM 3HAaHUN, HEOOXOIUMBIX IJISl PELICHUS
3ajja4 pPa3IMYHBIX THUIOB, NMPAKTHYECKUX 3aJaHUN, MPU OOBSICHEHHUH KOHKPETHBIX SIBICHUH Ha
OCHOBE TEOpUH M 3aKOHOB; OTBEYAET HEMOJHO Ha BOINPOCHl YUMUTENS WIM BOCHPOU3BOAMUT
coJiepKaHue TeKcTa y4yeOHUKa, HO HEJOCTAaTOYHO MOHMMAET OTAEIbHBIE IOJIOKEHUS, MMEIOIINe
Ba)KHOE 3HAYEHUE B 3TOM TEKCTe, JoIycKas 1—2 rpyOble OluoOKu.

Ommemka «2» cmagumcs. eciu 00yUarOuuiica:

®" He ycBauBaeT W HE pacKphIBa€T OCHOBHOE COJIEp)KaHHME MaTepuasa; HE 3HAeT WIM He
IIOHMMAET 3HAYUTEIbHYIO YacTh IIPOIPaMMHOI0 MaTepuaja B Ipeleiax MOCTaBICHHBIX BOIPOCOB;
HE JIeJA€ET BBIBOIOB U 0000IIIEHUIA.

® Hmeer cnabo cHOpMHpPOBAHHBIE M HEMOJHBIE 3HAHMS, HE yMEET NPUMEHSTh MX MpU
pelIeHnH KOHKPETHBIX BOIIPOCOB, 33/1a4, 33JaHUi 110 00pasily.

® [Ipu oTBeTe Ha OAMH BOIPOC JOIMycKaeT Oosiee 2 rpyObIX OMMOOK, KOTOPhIE HE MOXKET
UCIPABUTD JAXKE MPHU MOMOIIU YUUTES.
Ommemkxa «1» cmagumea npu omcymcmeuu omeema
buonoruueckuii AUKTAHT MPOBOAUTCS C IEJIbIO ONPENENICHUsS KpPAaTKOCPOUHON MaMsaTu
o0yyaroluxcs B KOHIIE WIK Hayalle ypoKa.
s ynobctBa mpoBepku pabOThl PEeKOMEHIYETCs CKPbIBATh KOJIMUYECTBO TEPMHUHOB, KpPAaTHOE
mati: (20 MUHYT — 15 «CKpBITBIX T€PMUHOB», 15 MHHYT — 10 «CKpBITBIX TEPMHHOBY, 10
MHUHYT — 5 «CKpBITBIX TEpMHUHOB»). IIpu olieHKe OHOJIOrMYECKOro AMKTAaHTa BO BHUMAaHHE
MIPUHUMAIOTCSI CIEAYIOLIUE KPUTEPUU:

— OTMeTKa «5» — MpaBWIbHbIX OTBETOB 5—10-15;
OTMETKa «4» — MIPaBUJIbHBIX OTBETOB 4—8—12;
OTMETKa «3» — MpaBUIIbHBIX OTBETOB 3—6—9;
OTMETKA «2» — MPaBUJIbHBIX OTBETOB 2—4-6.
oTMeTKa «1» — npaBUIbHBIX OTBETOB 0
IIpu oneHke TeCTHpOBaHUsI BO BHUMaHHUE PUHUMAIOTCS CIEAYIOIINE KPUTEPUU:

— ormeTka «5» — 80—100% ot o01iero unciia 0aIIos;

— orMeTKa «4» — 60-79% ot o6111ero urcia 0aIos;

— ormetka «3» — 40-59% ot 06111ero uncia 0aIos;

— oTMeTKa «2» — meHee 40% ot o01ero unciaa 0amioB

oTMeTKa «1» He mpuctynui K paboTe, WK HE MIPEACTABUII €€ Ha MPOBEPKY.



