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Paobouasn npozpamvma cocmas.neHd Ha oCHoee c./leaymu;ux amcymeumoe:

1. ®denepanbHOro 3akoHa oT 29 nexkabps 2012r. Ne273-03 «O6 ob6pa3oBanuu B
Poccuiickoit @enepanuny (C ”BMEHEHUSIMHU).

2. [Ipuka3z MunucrepcrBa npocsemienns Poccuiickont @enepannu ot 12.08.2022 Ne732
«O BHECEHHMH M3MEHEHUN B (efiepabHbIN roCcy1apCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT
cpenHero o01ero oopa3oBaHus, yTBEPKAEHHBIN TpUKazoM MuHHUCTEpCcTBAa 00pa30BaHUS U
Hayku Poccuiickon @eneparnuu ot 17mast 2012 Ne4 13

3. ®denepalibHOTO IEPeUHs YUeOHUKOB, PEKOMEHI0BAaHHBIX (JJOMYIIEHHBIX) K
UCII0JIb30BaHUIO MPU PeaTU3allii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeIbHBIX MPOrpaMM Ha4aJIbHOTI'O 00I1Ier0, OCHOBHOT'O OOIIET0, CPEAHEr0 OOIEro
o0pa3oBaHUs OPTaHU3AIUSIMHI, OCYIIECTBIISIONUMA 00pa30BaTEIbHYIO JIEATETHHOCTDY,
yTBEPKAEHHOrO npukazoM Munucrepctsa IIpocsemenus Poccuiickont @enepaunu ot
21.09.2022.Ne 858

4, VYue6noro miana MOY Cremacckoii COLL mmenu I'epost CoBerckoro Coro3a A.C.
['pumnna Ha 2023-2024 y4eOHbBIN 1o/, YTBEP>KIASHHOT'0 MPUKA30M JTUPEKTOPA IIKOJIbI,
npuka3 Nel35 ot 01.09.2023;

5. OO6pazoBatenbHOM TpOrpaMmbl cpeaHero odmiero oopazopanust MOY Cremacckoi
COL nmenu I'epos Coserckoro Coroza A.C. I'pummnna

6. CII 2.4. 3648- 20 «CanutapHO- SMHUIEMUOIOTMYECKUE TPEOOBAHUS K OPTaHU3AIUSM
BOCITUTAHUS U 00YUYEHHUS, OTJbIXa U 03I0POBJICHUS AeTei u Mmojoaexu» 28.09.2020 r.

7. ®enepanbHOI paboyelt mporpaMMbl cpeiHero oouiero oopazoBanus «buonorus»
(yrmy6néunbiii ypoBeHs)mis 10-11 knaccoB oO6pa3oBaTeabHbIX opraHu3aiuii. Mockga -

2023 ron.

8. VYueOnumk. buomorms, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; nox penakuuen [laceunnka B.B., «M3narensctBo «IIpocBemenue»



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mno yudeOHOmy mpeamery "buonorus" (manee - OWOJOrvs) Ha YpPOBHE
cpenHero obmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe @DefepalbHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®denepamumny», ®I'OC COO,
Konnenuuu mnpenomaBanusi ydeOHoro mnpeamera «buoNOrHs» W OCHOBHBIX TOJOKEHHM
benepanpHOl pabouel MporpaMMbl BOCITUTAHUS.

VYueOuslii npenmer «buonorus» yriayonénHoro ypoBHs u3yudenus (10—11 xmaccer)
SBIISIETCS. OJHUM M3 KOMIIOHEHTOB TMpeAMETHONM obnactu «EcTecTBEeHHO-HayuYHbIE
npeamerb». CornacHo mnonoxkeHusMm DPI'OC COO mnpodunbHble ydyeOHbIE NPEIMETHI,
H3ydaeMble Ha YIIIyOJIE€HHOM ypOBHE, SBISIOTCSA criocoOoM auddepeHumanuy o0ydeHus Ha
YPOBHE cpefHero o01ero oopa3oBaHusi U MPU3BaHbl 00ECHIEYUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM ~ OOIIMM, CpPEIHUM OOIIUM, CpEeIHUM MPOPECCHOHATBHBIM M  BBICIIUM
oOpa3zoBanueM. B TO ke Bpemsi KaXIblii M3 ATUX YYEOHBIX MPEAMETOB JOJDKEH OBITh
OPUEHTHUPOBaH Ha TMPUOPUTETHOE pelieHue o00pa30BaTENbHbIX, BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX 3aJ1a4, CBA3AHHBIX C NMPOQOpHEHTALMEd 00y4aromUXCsi U CTUMYJIHUPOBaHUEM
MHTEpeca K KOHKPETHOMW 00JaCTH HAYyYHOTO 3HAHUS, CBA3aHHOTO ¢ OMOJIOTUEH, MEAUITUHOM,
AKOJIOTHEH, MICUXOJIOTUEH, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mnpeamery "buonorus" naér mpencraBieHHe O IENU U
3a/layax M3ydeHHs yuyeOHoro npeamera «buosorus» Ha yriyOnEHHOM ypOBHE, ONpENEIsIeT
o0si3aTenbHOE (MHBApMAHTHOE) IMPEIMETHOE COAEpkKAHHE, €ro CTPYKTYpPUPOBAHHUE 10
pazznenamM M TeMaM, paclpeielieHHe MO0 KJaccaM, PEKOMEHAYET MOCIeI0BaATebHOCTh
U3y4eHHUs] y4eOHOro mMaTepuaia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKHM y4eOHOro mpoliecca, BO3pacTHBIX 0COOEHHOCTe obOywaromuxcsi. B mporpamme 1o
OMOJIOTMU peaTu30BaH MPUHIUI NPEEMCTBEHHOCTH C HM3Y4YEHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTr0 0011ero o0pa3zoBaHusi, Ojgarogaps 4emy HpOCMaTpUBAETCS HANPaBIEHHOCTh HA
nocJyieyromiee pa3BuTHe OMOJIOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (HOpPMUpPOBAHHE
€CTECTBEHHO-HaYYHOI0 MHUPOBO33PEHUS, HKOJOTMYECKOrO MBIIIJIECHUS, MPEACTABICHUN O
3I0pOBOM 00pa3e JKHW3HM, HA BOCHUTAHHE OEpEKHOrO OTHOLIEHUS K OKpY’Karouen
npupoAHON cpene. B mporpamMme mo OMOJIOTHM TaKKE MOKa3aHbl BO3MOKHOCTH y4eOHOrO
npenmera «buonorusi» B peanusaruu  TpedboBanuit ®I'OC COO kK mIIaHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00ydeHHUs U B POPMUPOBAHUU
OCHOBHBIX BHJIOB YY€OHO-IIO3HABATEIBHOW JESATEIIBHOCTH OOYYaIOIIHUXCA IO OCBOCHHIO
coJiep KaHusl OMOJIOTUYECKOro 00pa30BaHMs Ha YPOBHE CpeHEro o0iiero oopa3oBaHusl.

VY4eOHbIil npeameT «buonorus» Ha ypoBHE CpeAHEro o01iero o0pa3oBaHMsl 3aBEpIIAET
Ouosiornyeckoe 0Opa3oBaHME B IIKOJE M OPUEHTHPOBAH HA paCUIMpEHUE U YriyOjeHue
3HaHUI 00yYarolUXCs O )KMBOW MPUPOAE, OCHOBAX MOJIEKYJIPHON U KJIETOYHON OMOJIOTHH,
SMOpHOJIOTMU U OWONOTMM  Pa3BUTHUS, TEHETUKH, CENEeKIHH, OHWOTEXHOJOTHUH,
HBOJIIOIIMOHHOT'O YYCHUS U SKOJIOTUH.

N3ydyenune yueOHOro npenmMera «buonorus» Ha yriyOJIeHHOM YPOBHE OPUEHTHUPOBAHO
Ha TIOJIFOTOBKY O0YYAIOIMIMXCA K TOCIEAYIOIIEMY IMOTYYEHUI0 OMOJIOrMYeCKOro 00pa3oBaHuUs
B BYy3aX U OpraHu3alMsIX CcpeaHero mnpodeccuoHanbHOro obpa3zoBaHus. OCHOBY €ro
COJIEPKAaHUSI COCTABIISIET CHCTEMa OWOJIOTMYECKUX 3HAHWUW, TONYYCHHBIX TNpPU H3yUYECHUU
O0OyYarOIIMMHUCSL COOTBETCTBYIOIIMX CHCTEMAaTHUYECKHX pa3/eIOB OMOJOrMM Ha YPOBHE
OCHOBHOT'0 o0uiero oopazoBanusi, B 10—11 kimaccax 3Ty 3HaHUS MONy4yaroT pa3Butue. Tak,
paciivpeHbl M yriayOneHbl OMOJOTWYECKHE 3HaHHs O pAacTeHMsIX, >KUBOTHBIX, Ipubax,
OakTepusiX, OpraHu3Me 4YeloBeKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HU, JOMOJHUTEIbHO



BKJIFOUEHbI OMOJIOTHYECKHE CBEICHUS MPUKIATHOTO M TMOUCKOBOI'O XapakTepa, KOTOPHIE
MOKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIeAyoIero Bpidopa npodeccun. BozmoxxHa
TaKKe MHTErparus OMOJIOrHYECKUX 3HAHUU C COOTBETCTBYIOUIMMHU 3HAHUSIMU, TTOJTYYEHHBIMU
00yYarOIIMMUCS TIPU U3YYeHUH (PU3UKHU, XUMHUHU, Teorpapuu 1 MaTeMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMY mpenmery "buonorus" orpaxaer CHUCTEMHO-
YPOBHEBBIN U DBOJIOIMOHHBIN MOAXO0/bI K M3yueHuto ouonoruu. CoriacHO UM, U3y4arOTCs
CBOWMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIC I JKUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3alliy, SBOJIONWHA OPTAHWMYECKOTO MHUpa Ha 3emiie, COXpaHEHHS OMOJIOTHMYeCKOro
pazHooOpasus miuaHeTsl. Tak, B 10 kiacce M3y4aroTcss OCHOBBI MOJIEKYJISIPHOM U KJIETOUYHOMN
OMOJIOTHH, SMOPUOJIOTUU U OWOJIOTUU PAa3BUTHS, TEHETUKU U CENEeKIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJIOTHH, AaKTyalu3upYyTCS 3HaHUS OO0ydalmuxcs 10 OOTaHUWKeE,
300JI0TUH, AHATOMHH, (PU3HOJIOTHH ueloBeka. B 11 kimacce u3ydaroTCs SBOIIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

VYyebOuniii mpenmer «buonorus» mnpu3BaH 00ECHEUYUTh OCBOCHHUE OOYYaAIOIIUMUCS
OMOJIOTMYECKUX TEOpUN M 3aKOHOB, WJEH, NMPUHIMIIOB M MPaBUJ, JIEKAIUIUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUI O CTPOCHHH, MHOTO00pa3uu U
O0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OMOLIEH03a, SYKOCUCTEMBI, O BBIIAOIINXCS
HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH, MPUKIIATHBIX aCTIEKTax
Ouonoruvyeckux 3HaHUM. [ pa3BuTus W TOAJEpKAHUS HMHTEpeca OOydarluxcs K
OMOJIOTHM HAPSAY CO 3HAUYUTEIbHBIM O00BEMOM TEOPETUUECKOTO MaTepuaia B COAEpKaHUU
MIPOrPaMMBbI 110 OMOJIOTHUU TIPENYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHUS
TON WM MHOM oOjacTu OMOJOTHM, BKJIQJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pelIeHre BAXKHENIIINX OUOIOTUYECKUX U IKOJIOTHYECKUX MPOOIeM.

[lenr wu3ydyenuss ydeOHoro mnpeamera «buomorus» Ha yriyoJ€HHOM YypOBHE —
OBJIaJicHUE OOYYalolMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3aiuu
KUBBIX CHCTEM Pa3HOTO paHra M NPUOOPETEHHE YMEHUN HCIOJIb30BaTh 3TH 3HAHHS B
dbopMupoBaHUU WHTEpeca K ompeneaéHHoNn obiacTu MpodeCCHOHAIBHOW eITeIbHOCTH,
CBSA3aHHON ¢ Ouojormeil, win K BbIOOpPY ydeOHOro 3aBeleHHs MJiA TMPOJOJIKEHUS
OHOIOrHYECKOro 00pa3oOBaHMs.

JlocTmkeHue 1enrM u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOoiaEéHHOM
YpOBHE 00€CTIeUnBaETCS PEIICHUEM CIIETYIONTUX 3a0a4:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbl OHWOJIOTMYECKUX 3HAaHMM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTaBIISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOIroo0pa3uvl U OCOOCHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHW3M, MOIMYyJIsSLus,
BUJ, OMOTeo1ieH03, Onocdepa); 0 BELAAIOIINXCS OTKPBHITUAX U COBPEMEHHBIX MCCIIETOBAHUIX
B OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromuxcsi ¢  METOJAMU  TO3HAHMSI  JKUBOM  MPUPOABI:
UCCJIEIOBATEILCKUMH  METOJIaMU  OMOJIOTMYECKUX HayK (MOJEKYISIPHOW U KJIETOYHOU
OMoI0THH, SMOPUOJIOTUU U OUOJIOTUU PAa3BUTHS, TEHETUKU U CENEeKIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTHH, TAJICOHTONOTHH, DKOJIOTHH), METOJaMU CaMOCTOSITEIIbHOTO
MPOBEJICHUST OMOJOTMYECKUX MCCIIeOBaHUN B jabopatopuu u B mpupojie (HaOItoJeHuE,
U3MEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHUE);

OBJIaJIcHUE 00YYaIOUMMHUCS YMEHUSIMU: CAMOCTOSTENIbHO HAXOJUTh, aHAJTTU3UPOBATh U
UCII0JIb30BaTh OMOJIOTMYECKYIO nHpopMaIuio; MOJIb30BaThCS OMOJIOrMYeCKON
TEPMHUHOJIOTUE M CHUMBOJIMKOW, YCTAaHaBIMBATh CBS3b MEXIY pPa3BUTHEM OWUOJIOTHU U
COIMATIbHO-DPKOHOMUYECKUMU U DKOJOTMUYECKUMH MpOoOJIeMaMU 4eI0BEYECTBA; OIICHUBATH



MOCJICACTBUSA CBOEUW JEATEIBHOCTA MO OTHOLICHUIO K OKPY’KAIOWIEH NPUPOIHOU CpeEne,
COOCTBEHHOMY 37I0pPOBbIO M 370POBBIO OKPY>KAIOIIUX JIFOJIe; 00OCHOBBIBATh U COOJIIONIATH
Mepbl TPOQUIAKTUKKA WHQEKIMOHHBIX 3a00JIeBaHUM, TpaBWia TOBEACHUS B TMPUPOIC M
oOecrieyeHust 0€30MaCHOCTU COOCTBEHHOM KM3HEACATEIHLHOCTH B YPE3BBIYANHBIX CUTYAIUIX
NPUPOAHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAYYHBIC
OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIONMIUXCS WHTE/UICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
MPOIIECCe 3HAKOMCTBA C BBIJIAIOIIUMHUCS OTKPHITHSIMU M COBPEMEHHBIMHU MCCIICIOBAHUSMH B
OMOJIOTHH, PEIIaeMbIMU €10 IPOoOJIeMaMH, METOAOJOTHEH OMOJIOTHYECKOr0 MCCIICIOBaHUA,
NIPOBEICHNUS OSKCIEPUMEHTAIBHBIX HCCICAOBaHWM, peIieHUusT OWOJOTHYECKHX —3ajad,
MOJICIIMPOBAHUS OHOJIOTHISCKUX 00BEKTOB M IMPOIIECCOB;

BOCITUTaHUE Y 00YJArOIIUXCSI IIEHHOCTHOT'O OTHOIICHHS K )KHBOW MPHUPOJIC B IIEJIOM H K
OTIECTBHBIM €€ OOBEKTaM | SBICHUAM; (DOPMUPOBAHHE HKOIOTHYCCKON, TCHETHUECKOU
IpaMOTHOCTH, OOIIEH KYJIbTYPhl TOBEACHUS B MPUPOJIC; MHTErPALIMU €CTECTBEHHO-HAYYHBIX
3HAHWMU;

npuoOpeTeHne 00 y4arOIUMHUCS KOMITE€TEHTHOCTHU B paIrMoHAILHOM
NPUPOAOIONB30BaHUN (COOJIO/IEHHE TIPaBWJI TOBEJICHUS B TMPUPOJE, OXPaHbl BHUIOB,
DKOCUCTEM, OUOChEphl), COXPAHEHUH COOCTBEHHOTO 30POBBS U 3I0POBBSI OKPYKAIOITUX
moner (coOmromeHHs Mep TpoPUIaKTHKX 3a0ojieBaHUM, oOecredyeHrue O0e30MacHOCTH
KU3ZHEJIEATCTLHOCTH B YPE3BBIYANHBIX CUTYAIUSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
HA OCHOBE HCIIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUN U YMEHHI B TTOBCETHEBHOM KU3HH,

CO3JlaHME€ YCJIOBUHM [IJIi OCO3HAHHOT'O BBIOOpA OOYYAONIUMUCS WHIAWBUYaIbHOU
00pa30BaTeIbHONl TPAEKTOPUH, CIOCOOCTBYIOLIEH MOCIEAYIOIIEMY MPOPECCHOHATBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUM C MHAMBHUAYAJbHBIMU HMHTEpPECAMH M MOTPEOHOCTAMHU
peruoxa.

OO011ee yuCIIO YacoB, OTBEJCHHBIX HAa M3y4dyeHHWE OMOJOTUM Ha YIIyOJIEHHOM ypOBHE
cpeaHero oOiiero oopasoBanus, cocrarisier 204 yaca: B 10 kimacce — 102 ygaca (3 4daca B
Henento), B 11 knacce — 102 yaca (3 yaca B Hezieno).

OT6op oOpraHu3anMoHHBIX (GOpPM, METOIOB U CPEACTB O0Oy4deHuss OHoJIOoTUU
OCYILECTBIISIETC C Yy4€ToM crnenuduKd €ro COAEpKaHUs U HaNpaBIEHHOCTH Ha
MPOJIOKEHUE OMOJIOTUYECKOTO o0Opa3oBaHMsI B OpTraHU3aIUiIX CpEIHETO
po¢eCCHOHATILHOIO U BBICIIIETO 00pa30BaHUSI.

O0s13aTeTBHBIM YCIIOBUEM MPU 00yYEeHUU OWOJIOTUH Ha YTITyOJIEHHOM YPOBHE SIBIISICTCS
NpOBE/ICHUE JIA0OpaTOPHBIX W TMpakTHueckux pador. Takke ywactue oOywaromuxcs B
BBITIOJTHEHUN TIPOSKTHBIX W y4eOHO-HUCCIEAOBATEIbCKUX pPaboOT, TeMaThKa KOTOPBIX
OTIPEJIENSIETCSl YUUTENIEM Ha OCHOBE HMMEIONIMXCS MaTepUATbHO-TEXHUYECKUX PECypCoB U
MECTHBIX MPUPOIHBIX YCIOBUU.



COAEPKAHUE OBYUEHUSA
10 KITACC

ConepkaHue MpOrpaMmbl, BBIICIIEHHOE KYpcu8oM, HE BXOJUT B IPOBEPKY
rocyaapcTBeHHou urorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHasi OMoJIOTus — KOMITIEKCHAsI Hayka. KpaTkas uctTopust pa3BUTHS OMOJIOTHH.
buonoruueckre Hayku U u3ydaembie UMU MpoOsaembl. DyHIaMEHTANbHbBIE, MPUKIIAJAHbIE U
MOMCKOBBIC HAYYHbIE UCCIIEAOBAHUS B OMOJIOTHH.

3HadeHue O6WoIOorMM B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccuun, cBa3aHHble ¢ Ouosoruei. 3HaueHHE OHOJOTMM B MPAKTUYECKOU
JEATENIBHOCTH YEJIOBEKA: MEIUIHMHE, CEIIbCKOM XO3SMCTBE, NPOMBILLICHHOCTH, OXpaHe
MIPUPOJIBI.

JlemoHcTpanuu

[Toptpersl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. ['apreid,
I'. Mennens, B. U. Bepnanckuii, 1. 11. I1anos, . 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeen-Peconckwuii, J[x. Yorcon, @. Kpuxk, /. K. benses.

Tabmuuer u  cxembl: «CBsi3b OHOJOTMM € JpyrUMU Haykamu», «Cucrema
OMOJOrMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U MX U3Yy4YeHHE

JKuBble cucTeMbl Kak MpeaMerT wu3ydeHuss Ouosiorud. CBOMCTBA JKHUBBIX CHUCTEM:
€AUHCTBO XUMHYECKOTO COCTaBa, JHUCKPETHOCTh H  ILEJIOCTHOCTb, CJIOXHOCTh H
YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHU3alusi, CaMOBOCIPOU3BEIIECHHUE,
pa3apax uMoOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3anuy KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIA,  TOMYJSIMOHHO-BUJIOBOM,  JKOCHCTEMHBIH  (OMOreoIeHOTUYECKUN),
ounocdepnsriit. [Iporeccel, mporcxoasue B )KUBbIX cucTeMax. OCHOBHBIC IPU3HAKH JKUBOTO.
Kuznp kak Qopma cymiecTBoBaHUs MaTepuu. Hayku, m3ywaroniue >KMBbIE CHCTEMbl Ha
Pa3HBIX YPOBHSIX OpraHU3AIUU.

N3ydenue xuBbIx cucteM. MeTonbl Ouonorudeckoil Hayku. HaGmronenne, usmMepeHue,
JKCIIEPUMEHT, CHUCTEMaTHu3alus, meraaHaiu3. [loHsATME O 3aBUCUMOW U HE3aBUCUMOU
nepeMeHHou. IInanmpoBanne skcnepumenta. IloctaHoBKa u mpoBepka rumnore3. Hynesas
runore3a. [lonstue BbIOOpKH M €€ OCTOBEpHOCTh. PazOpoc B OMOJIOTrMYECKHX TaHHBIX.
OueHka JOCTOBEPHOCTH MOJYYECHHBIX PE3yJAbTaTOB. [IpUUMHBI HCKaXEHUS pE3yJIbTATOB
skcniepuMenTa. [IoHsTHE CTaTUCTUYECKOr O TECTA.

JleMoHCTpaLK

Tabmuiel u cxembl: «OCHOBHbIE NPHU3HAKU JKU3HW», «BUOIIOrMYecKHe CHUCTEMBbDY,
«CBoiicTBa JXKHBOM Marepuun», «YPOBHH OpraHU3alUUd >KUBOM MNpuUpoabl», «CTpoeHue
KAUBOTHOM KJIETKN», «TKaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEIOBEUECKOI0 OPraHUu3May,
«buoreornenosdy», «buochepar, «MeToapl U3ydeHUS )KUBOU MPUPOJIBI».

O6GopynoBanue: JnaboparopHoe o0OOpymoBaHUE Uil TPOBEACHUS  HAOJIOJICHMUIA,
U3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTHuyeckas padora «/cnonbp30BaHUE PA3IMUHBIX METOJIOB MPU U3YYEHHUH KUBBIX
CHUCTEM.

Tema 3. buoJsiorusi KieTku



Krnerka — cTpykTypHO-GyHKIIMOHAIBHAS €UHUIA KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lllneiiaen, P. Bupxos).
OCHOBHBIE TOJOKEHUSI COBPEMEHHOW KJIETOYHON TEOPUH.

MeTonbl MONEKYJISIPHONM W KJIETOYHOM OHMOJOTHMU: MUKPOCKOMUS, XpomaTtorpadus,
anekTpodope3, MeTroA MeEYeHbIX aToMoB, AuddepeHunanbHoe UEHTPUPYTrupoBaHUE,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue hukcuposanusvix Kiemok. INEKTPOHHAS MUKPOCKOMHSI.
Kongpokanvnaa mukpockonus. Bumanvnoe (npudsxcusnennoe) usyuenue Kiemox.

JleMoHCTpanuu

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

Tabmuupl 1 cxeMbl: «CBETOBOM MUKPOCKOM», «DNEKTPOHHBIN MUKpocKony, «McTopus
pPa3BUTHUS METOJL0B MUKPOCKOIIUI.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIIpEnapaThl paCTUTENIbHBIX, ’KUBOTHBIX U
OakTepuaIbHbBIX KIETOK.

IIpakTnueckas padora «/3yyeHue MeToI0B KJIETOUHOM OMonoruu (xpomartorpadus,
anektpodopes, nuddepennmansaoe neHrpudyruponsanue, [1LP)».

Tema 4. Xumunueckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTAaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMUKPOIJIEMEHTHI. Boga u eé
pOJIb KaK pacCTBOPUTENIS, PEAr€HTA, YUaCTUE B CTPYKTYPUPOBAHUU KJIETKH, TEIIOPETYIISALIHH.
MunepasibHbI€ BeIlleCTBAa KJIETKU, WX Ouojoruyeckas posib. Poib KaTMOHOB U aHMOHOB B
KJIETKE.

Opranuueckue  BellecTBa  KJIETKH.  buomormdeckue  monumepsl.  benkwu.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTPyKTypbl O€IKOBOM Mosiekysbl. [lepBuuHasi cTpykTypa
Oelnka, MenTUHas CBsI3b. BTOopuuHas, TpeTu4Hasi, YeTBEPTUYHASA CTPYKTYpHI. [leHarypanus.
CaoiicTBa 6enkoB. Knaccudukanus 6enkoB. buonornueckue GyHKiuu 0enkoB. [lpuonui.

VYraeroasl. MoHOCaxapu/ibl, [Ucaxapubl, OJIMTOcaxapuabl U nojucaxapuasl. OO
IUTAaH CTPOCHUsI U (UBMKO-XUMHUYECKHE CBOWCTBAa yrieBoAoB. buomornueckue (yHKINU
YTJIEBOJIOB.

Jlumupel.  T'mapodunbHO-THAPOGOOHEIE  cBoWcTBa. Krnaccubukamus — IunumaoB.
Tpurnunepuasl, GocPomumnuasl, BOCKH, CTepouibl. buonorunueckue GyHKIUUA JTUMTUIOB.
OO6uue cBolcTBa OMOJIOTMYECKUX MEMOpPAaH — TEKY4YECTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Crpoenne nyknenHoBbIxX KuciaoT. HykneoTuasl.
[Mpunuun kommuementapuoctu. [lpasuno Yapradda. Crpykrypa JHK — aBoitnas cniupains.
Mecronaxoxaenue u ononorudeckue ¢pyuknuu JJHK. Buast PHK. ®ynknun PHK B kierke.

Crpoenne wmomekynsl AT®. Makpospruueckue cBsizu B  Mojekyie ATO.
buonornueckne dynkuuun AT®D. BoccTraHoBIeHHbIE TIEPEHOCYUKHU, MX (DYHKIIMH B KIIETKE.
lpyeue nyxneozuompugocgpamer (HT®). CexenupoBanue [HK. Memoowr ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoinorus: OMoxumMuyeckue u 6nopu3nueckue MUCCieI0BaHus COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYN. Mooeruposanue cmpykmypovl U @QYHKYuUt
Ouomonekyn u ux komniexcos. Komnvromepnuiii ouzavin u opeanuieckutl CuHme3s OUOMONEKyl
U UX HENPUPOOHBIX AHANO0208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, @. Canrep,
C. Ilpy3uHep.

Hunarpammbel:  «PacripeneneHne XHUMHUYECKHMX JJIEMEHTOB B HEXWBOM IPUPOALY,
«Pacmpenenenne XMuMUYECKUX 3JIEMEHTOB B KUBOU IPUPOIE.



Tabmuuel u cxemsl: «llepuoanueckas TabaUIIAa XUMUYECKUX DJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BO/ABD», «BemiecTBa B cocTaBe OpraHu3mMoB», «CTpoeHHE MOJIEKYJbl OenKay,
«CTpyKTYypbl OETKOBOM MOJEKYNIb», «CTPOCHHE MOJIEKYH YyriaeBoAOBY, «CTpOeHHE MOJIEKYII
TunuaoB», «HyknenHoBbie KUCIOTh», «CTpoeHne MoJieKyibl ATD».

O6opynoBaHue: XuMUYecKas 1Mocyia u 000py10BaHuUE.

JladopaTopHasi padora «O0HapyKkeHHE OCIIKOB C TTOMOIIBIO KAYSCTBEHHBIX PEAKITUI.

Jlabopatopnas pabora «MccnegoBaHue HYKJIEHMHOBBIX KHCIOT, BBIIECIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPTraHU3MOB).

Tema 5. CtpoeHue n GyHKUMH KICTKH

THUnbl KJIETOK: SyKapuoTHuecKas U npokapuoruueckasi. CTpyKTypHO-(DyHKIIMOHATIbHbIE
00pa3oBaHUs KJICTKH.

Ctpoenue mpokapuoTHYECKOW KieTku. KierouHas cTeHka OakTepuili u apxeil.
OCOOEHHOCTH CTPOCHHSI TeTepOTPO(HOM 1 aBTOTPOGHOM MPOKAPUOTUIECKUX KIETOK. MecTo
U POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (YHKIMOHHUPOBAaHUE DYKapuUOTHYEeCKOW kieTku. Ilnazmarnyeckas
MeMOpana (tuiazmanemma). CTpyKTypa Iuta3MaThdeckod MemOpaHbl. TpaHCTIOPT BEIIECTB
gyepe3 IIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (nuddysus, obneruéHHas auddysus),
aKTUBHBIN (TIEPBUYHBIA M BTOPUYHBIM AaKTUBHBIM TpaHcnopt). llomympoHunaemMoctsb
MeMOpanbl. PaGota HaTpuii-kaameBOro Hacoca. OJHIOIMTO3: MUHOIUTO3, (aroruTos.
Ox3omuTo3. Kinerounas crenka. CTpykTypa M (YHKUMM KIETOYHOM CTEHKM DPacTEHU,
rpuOOB.

Hutommazma. [uto3ons. LluTockener. [Bmxenne nuuroruiazmbl. OpraHouIbl KJIETKH.
OnnomeMOpaHHbIE OpraHoujibl KIJIETKU: dHjaorasmatuyeckas cerb (OIIC), ammapar
[onbmxu, AM30COMBI, HMX CTpoeHHE U (QYyHKIUU. B3auMmocBs3b OgHOMEMOpaHHBIX
OpraHouJ1oB KjieTku. CTpoeHue rpanyisipHOro peTuKkyiyma. Mexanusm HanpasieHus 0enxkos
6 OIIC. CuHte3 pacTBopuMbIXx OenkoB. CHHTE3 KICTOUYHBIX MeMOpaH. [mamkuii
(arpanynsipHblil) SHAOIIA3MaTHYECKU peTukynyM. CekperopHass ¢QyHKUMS —anmapara
Conbmxu. Moougurkayus denxos 6 annapame I'onvoxcu. Copmuposka b6enkos 6 annapame
Tonvoorcu. Tpancnopt BeniecTB B KieTke. Bakyonu pacTuTenbHbIX Ki1eTOK. KileTouHbIN COK.
Typrop.

[TomyaBTOHOMHBIE OpPTAaHOWJIBI KJIETKUA: MUTOXOHAPUM, TUTACTHIBL. [Ipoucxoosicoerue
mumoxonopuil u niacmuo. Cumouocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIIMM MUTOXOHIApUN W TutacTua. [lepBuuHBbIC, BTOPUYHBIE W CIIOXKHBIC IIACTHIBI
(OTOCHHTE3UPYIOIIUX JYKApPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIINX
pacTCHUM.

HememOpanusie opranounsl kietku CrTpoeHMe W (QYHKIIUM HEMEMOpaHHBIX
OpraHouJOB KJIETKU. Pubocombl. [llpomescymounvie curamenmol. MukpoduiaMeHTHI.
Axmunoevle  muxkpoguiamenmsi.  MpIllIeUHbIE  KIETKU. AKmMuUHo8ble  KOMNOHEHMbl
Hemblueunvlx kiemok. Mukporpybouku. Krerounsiit tnentp. CTtpoeHHe U JIBHKEHHE
KIYTUKOB W pecHHYeK. Mukporpybouku  murormiasmbel.  Llentpuons.  berxu,
accoyuupo8anuvle ¢ MUKpouIameHmamu u mukpompybouxkamu. Momopuvie b6enxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIia3ma, sIPBIILIKH, UX CTPOEHUE U (PYHKIUU.
SAnepublii  OenkoBbli  MaTpukc. IIpocTpaHCTBEHHOE  pPACHOJIOKEHHE XPOMOCOM B
uHTeppazHoM siape. Jyxpomamun u 2emepoxpomamur. benku XpomaTHHa — THCTOHBI.
Junamuxa sadepnou 06010uKku 8 Mumo3se. foepuvlii mpancnopm.

Kierounbie BkitoueHUs. CpaBHUTENbHAs XapAaKTEPUCTUKA KJIETOK  AYKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanuu



[Toptpersl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumer 1 cxeMbl: «CTpoeHHE DPYKApUOTHYECKOM KiIeTKu», «CTpoeHHue >KHUBOTHOMN
KIETKN», «CTpOeHHE pacTUTENbHOM KIETKN», «CTpOEHHE MHUTOXOHIpUNY», <«Slmpoy,
«CTpoeHrE IPOKAPUOTUUECKON KIIETKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaTbl pacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKpOTIperiapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopHasi pabora «/3ydueHue CTpOCHUS KIETOK Pa3IMYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydeHne CBOWCTB KICTOYHON MEMOpaHBI.

JlaGopaTtopnass pabGora «MccinenoBaHue IIa3MoiM3a W JCIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKaX).

IlpakTuueckas padora «/3ydyeHue [BUKEHUA LUTOIUIA3Mbl B PACTUTEIIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelIeCTB M NpeBpalleHne JHEPTUH B KJIETKe

AccuMUITALINS U TUCCUMIIAIIMS — IBE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa BEIIEeCTB:
aBTOTPO(QHBI U rerepoTpodHbId. YyacTHe KHUCIOpPOJa B OOMEHHBIX MpOIEccax.
DHepreruueckoe obOecnedeHne KIETKU: mnpeBpamieHue AT® B OOMEHHBIX MpOIECcCcax.
depMeHTAaTUBHBIA XapakTep peakiuil KJIeTouyHoro merabonuzma. depMeHThI, UX CTPOCHUE,
cBolicTBa M MexaHu3M jaeictBusa. Kodhepmentsl. OTauunst GepMEHTOB OT HEOPTaHMYECKUX
KaTtanu3atopoB. benku-aktuBaTOophl H  OETKU-UHTUOUTOPHI. 3aBHUCHUMOCTH CKOpPOCTH
(epMEHTaTUBHBIX PEAKLHUI OT Pa3IUYHBIX (PAKTOPOB.

[lepBUUHBIA CUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U
oxcuceHHbll omocunmes y 6axmepuii. Ceemocobuparowue nueMeHmvl U NUSMeHmbl
peaxkyuonnozo yenmpa. Ponp XxjoporutactoB B mpouecce (orocuHresa. CBeroBas u
TeMHOBast (pazpl. Pomoodsixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTH
¢dorocunTe3a. BiusgHue paznuyHbIX (AKTOPOB HAa CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE
dboTocuHTE3A.

XemocuHTe3. Pa3sHooOpaszne  OpraHM3MOB-XEMOCHHTETHUKOB: HUTPU(PUIIUPYIOLINAEC
OakTepum, xKenezo0akTepuw, CcepoOaKTepuu, BOAOPOAHBIC  OakTepwu. 3HAUYCHHE
XEMOCHUHTE3A.

AHa’poOHble  opraHu3mbl. Buael  Opoxenuss. IlponykTel OpokeHHMs UM HUX
UCIIOJIb30BaHUE YEIIOBEKOM. AHA3POOHBIE MUKPOOPTAHU3MbBI KaK 0OBEKTHI OMOTEXHOJIOTUH H
BO30ynuTENU OOJIE3HEN.

AdpoOHBIE OpraHU3MBI. JTambl dHEpPreTHUeckoro ooMena. [loAroToBUTENbHBIN ATarl.
['mukoan3 — 6eCKUCIOPOIHOE PACIIEIIICHUE TIIOKO3BI.

buosiornueckoe OKHCIIEHWE, WIM KJIETOYHOE JibIxaHue. Poilb MHUTOXOHIpHiIl B
nporeccax — Owonornyeckoro okucieHus. [uknmdeckume peakiuu.  OKHUCIUTETHHOE
dbochopunupoBanue. Suepaus memopanno2o epaouenma npomonos. Cunmes AT®: paboma
npomouuou ATD-cunmaszwl. IlpemmyrecTBa a’poOHOr0 myTH OOMEHA BEIIECTB IEpes
aHa’pOOHBIM. D(PHEKTUBHOCTH PHEPTETHUECKOT0 OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. [Tpuctiau, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl u cxeMbl: «POTOCUHTE3», «IHEPreTUYECKuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM  MHKPOCKOIN, OOOpyAOBaHUE Il  IPUTOTOBJICHUSA
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi pabGora «/3ydyeHue KaTaTUTHYECKOW AaKTUBHOCTH (epMeHTOB (Ha
npuMepe aMUJIa3bl WA KaTaaasbl)y.



JlabopaTtopnas padora «3yueHue QEepMEHTATHBHOTO pACHICIUICHHUSI MEPOKCUaA
BOJIOPO/ia B PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHeHHE MPOIECCOB (POTOCHHTE3a U XEMOCHUHTE3a».

JlabopaTtopnas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U JTBIXAHUSI.

Tema 7. Hacsencrsennasi uHgopmanus 4 peajn3anus eé B KIeTKe

Peakuum wmarpuuHoro cuHresa. [IpuHOMII KOMIIEMEHTApPHOCTH B PEAKLMAX
MaTpUYHOTO CUHTe3a. Peanuzanus HaciencTBeHHOW MH(popmaruu. ['eHeTuueckuid Ko, ero
coiictBa. TpaHckpunuuss — wMarpuudbli cuHTe3 PHK. IlpuHnuner tpanckpunuuw:
KOMILIEMEHTAPHOCTh, AHTUNAPAIUIEIBHOCTh, ACUMMETPUYHOCTh. (o3pesanue MampuiHvlx
PHK 6 syxapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnopTHeix PHK B 6unocunrese Genka. YcmoBus
ounocunTe3a Oenka. KogupoBanue aMmuHOKHUCIIOT. Poiib pubocom B OMocuHTe3e Oerka.

Coepemennvie npedcmagnenusi o cmpoenuu 2eros. Opraiuzalys reHoMa y IpoKapHoT
U DyKapuoT. Perynsius akTHBHOCTH T€HOB Y npokapuot. ['unoresa onepona (d. Kaxoo, XK.
Mano). Monekynsapuvle mexanusmuvl dKCnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6
peaynayuu pabomuvl 2enog. Perynauus OOMEHHBIX MpoLeccOoB B kieTke. KieTouHbii
rOMEOCTA3.

Bupycsl — Heknerounbie (popMBbI KU3HU B 00IUTaTHBIE Tapa3uTbl. CTPOSHUE MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnennwiti yuxn J[HK-cooeporcawux
supycos, PHK-cooeporcawux eupycos, baxmepuogacos. Qbpamnas mpaHCKpunyus,
peeepmasa, unmezpasa.

Bupychubie 3aboneBaHusi 4enoBeka, >XHMBOTHbIX, pacteHuid. CIIMJ, COVID-19,
COIMATbHBIE U MEUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz  6orvuux  maccusos  («bigdatar)
CMPYKMYPHbIX Ouonoeudeckux oOaumuvix. Hanomexunonocuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie hynkyuu benxos. Cnocobsbl 00cmasKu 1eKkapcms.

JleMoHCTpaLK

[Toptpetsi: H. K. Konbnos, /. 1. UBaHOBCKHIA.

Tabmumer w  cxembl: «buocuHTe3 Oenkay, «l'eHeTHUeCKH KoOa», «Bupyco»,
«bakrepuodarmn».

IIpakTHyeckas padora «Co3aHre MOJIENIA BUPYCay.

Tema 8. 7Ku3HeHHBbIN HUKJ KJICTKH

Knerounslii mukmn, ero mepuonbl u peryisuus. Matepdaza m muro3. OcoOeHHOCTH
IpoLecCcOoB, TMpoTekaromux B  uHTepdasze. IlogroroBka KIETKM K  JCJCHHUIO.
[Ipecunrernueckuii  (MMOCTMUTOTUYECKUM), CHUHTETUUYECKUH U  MOCTCUHTETHUYECKUM
(MpeMUTOTUYECKUI) Iepruoabl UHTEP(hA3HI.

Marpuunsiii  cunre3 JHK — pemukanus. Ilpunouner  penukanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CUHTE3, AHTUNAPAUIEIBbHOCTb. MexaHu3m
permukanuu  JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl U TeloMepasa.
XPpOMOCOMHBIN HAOOP KIAETKU — KapuOTHM. /[UIIIOUIHBIN U TamTouAHbIA HA0Opbl XPOMOCOM.
['omosnornunsie XpoMocoMsbl. [10710BbIE XPOMOCOMBI.

[enenne knetkn — muto3. CTaaguym MUTO3a U MPOUCXOISIIME B HUX MPOLECCH. THIIbI
muto3a. Kapuokunes u uurokunes. buonornueckoe 3HaueHUE MUTO3A.

Perynsiuus MUTOTHMYECKOro LHUKIA KiIeTKH. [Iporpammupyemasi kierodyHas rudenp —
anonTo3.

Knerounoe  sampo, XpoMoOcOMBbI, (YHKIIMOHAJIbHAs  TeHOMHUKa.  Mexanusmol
npoaughepayuu, oupgepenyuposxu, cmapenus u cubenu kiemox. «l{ugpposas xknemkar —
ouounHgpopmamuueckue Mooenu QYHKYUOHUPOBAHUSL KILeMKU.



JdemoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIH UK KIETKH», «MHTO3», «CTpoeHHUE XPOMOCOM,
«Pemnukanms JIHK».

ObopyznoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MuUTo3 B KJIeTKax Kopelika
JTyKay.

JlabopaTtopHas padora «/3ydeHrne XpoMocOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopnas padora «HaOntoneHue MuTo3a B KJIeTKaX KOHYMKA KOpEIKa Jiyka (Ha
TFOTOBBIX MUKPOIIPENapaTax)».

Tema 9. Ctpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pasHooOpaszue OpraHu3sMoB. (OJHOKJIETOYHBIE, KOJIOHUAIbHBIE,
MHOTI'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HEHAEATEIBbHOCTH OAHOKJIETOYHBIX OpPraHHU3MOB.
baktepuu, apxeu, OTHOKJIETOUYHbIE TPUOBI, OAHOKIECTOYHBIE BOAOPOCTH, APYTrUe MPOTUCTHI.
KonoHnaneHble OPraHU3MBl.

B3anMoCBsA3b 4YacTeld MHOTOKIETOYHOTO OpraHu3Mma. [KaHu, OpraHbl U CHCTEMBI
opranoB. OpraHusM Kak euHoe 1enoe. ['omeocTas.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHasi, IOKPOBHAs,
NpoBOAsIIAasl, OCHOBHas, MexaHuueckasd. OCOOGHHOCTH CTpOEHHUsA, (QYHKIUN U
PaCIOJIOKEHUS TKaHEW B OpraHax pacTEHUM.

TkaHM KUBOTHBIX W 4YE€JIOBEKAa. THWIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEJIMHUTENbHAs, MbIIlIeUHAsl, HepBHAs. OCOOEHHOCTU CTPOCHUS, (PYHKINN U PACTIOTIOKEHUS
TKaHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble W T'€HEpAaTHBHBIE OpraHbl pacTteHUU. OpraHbl U CUCTEMBI
OpraHoOB XMBOTHBIX M 4eJIOoBeKa. DYHKIIMU OPTaHOB M CHCTEM OPraHOB.

Omopa Tena opranm3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHYTpeHHMU ckeneT. CTpOeHHME U THIIBI
COEIMHEHUS KOCTEH.

JIBmkeHne opraHu3moB. JIBI)KEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTECHUM: TPONM3MBI M HACTHUH.
JIBrKeHMEe MHOTI'OKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKAa: MbllIeuHas cuctema. Peduekc.
CkeneTHbIE MBILIIBI U UX padoTa.

[Inuranue oprann3moB. [lorionieHne Bobl, YriIeKUCIOro ra3a i MUHEPAJIbHBIX BEIIECTB
pacteHusaMU. [Ilutanue KUBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPHUKIETOYHOE IHUILIEBAPECHUE.
[Intanne IIO3BOHOYHBIX KUBOTHBIX. Otnenbl MUIIEBAPUTEIBHOTO TpaKTa.
[InmeBapurenbHble xene3nl. [IumeBapuTensHas cucrema 4eloBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. /[pixanue >xuBOTHBIX. Juddy3us razos
yepe3 MOBEpXHOCTh KieTku. KokHoe npixanue. JlpIxarenbHas IOBEPXHOCTh. JKabepHoe u
JE€royHoe JpIXaHue. JIpIXaHWe NO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKa. ODBOJIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. J[pIXaTelpHas CHCTEMa YEJIOBEKa.
MexaHn3M BEHTWIALMHU JETKUX Yy NOTUL M MIEKONMTAKOMUX. Perynsuus apIXaHus.
Jlp1xarenbHbie 00BEMBI.

TpaHcnopT BelIECTB y OpPraHuM3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHHMM. TpaHcnopT
BEIIECTB y KUBOTHBbIX. KpoBeHOCHass cucrtema u €€ opransl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX XUBOTHBIX M 4esoBeka. Cepiue, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIlleHHs. OBOJIOLMOHHBIE YCIOKHEHHUS CTPOCHUS KPOBEHOCHOM  CHUCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenue y opraHusmoB. BeigeneHue y pacreHud. BeiaeneHue y KUBOTHBIX.
CoxparurenbHble Bakyoiu. Opranbl BblneneHus. DPuibTpaius, CEKpeuuss U o0paTHOe



BCAChIBAaHME KaK MEXaHM3Mbl pabOThl OpraHoB BbijeneHUs. CBS3b TOJOCTH Tela C
KPOBEHOCHOW M BBIJACIUTEILHON cHUCTEMaMH. BpifeneHrne y MO3BOHOYHBIX KMBOTHBIX H
yenoBeka. [louku. Ctpoenue u (¢QyHKUHOHUpOBaHME HeppoHa. OOpa3zoBaHHME MOYU Y
YeJIOBEKa.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX Opranu3MoB. Cropel OakTepuil u
HUCTHl MPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHbIX pactennil. Kyrukyna. Cpeacrta
MACCUBHOW U XUMHUYECKOU 3aIUThl. DUTOHLUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. I[IOKpOBBI M HX MPOU3BOJHBIC. 3aluTa
opranuzma ot Oone3nedl. MiMMmyHHas cuctema denoBeka. KIeTOYHBIH W TyMOpalbHBIN
UMMYHUTET. Bpoxn€HHbld W nOpuOOpeTEHHBIN crnenupuyeckuid UMMyHUTET. Teopus
KJIOHabHO-cenekTuBHOro ummynutera (II. Opmux, ®. M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OpPraHU3MOB. Poiib BpPOXAEHHOIO HMMMYHHTETA B Pa3BUTHHU
CUCTEMHBIX 3a00JI€BaHUM.

Pa3gpaxuMoCTh W perysiius y OpraHu3MoOB. Pa3pakMMoOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. PazpaxuMoCTh U peryisiuus y pacTeHuid. POCTOBBIE BellecTBa U UX
3HA4YECHUE.

HepBHast cuctema u pediekTopHas peryisiuus y >KMBOTHbIX. HepBHas cuctema u eé
OTZIeJIbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CHCTEMBI Yy >KMUBOTHBIX. OTIEIbI
rOJI0OBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pediekropHas ayra. besycioBHble u
YCJIOBHBIE PE(IIEKCHI.

['ymopasibHas peryisiuvds U SHIOKPUHHAs CHCTEMA YXHMBOTHBIX U 4YenoBeka. JKemnessl
SHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBIL. JleicTBMEe TOPMOHOB. B3aMMOCBs3bp HEPBHOW U
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas CUCTEMA.

JdemoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCINY, «MHOTOKIETOUHBIE BOJIOPOCITN,
«bakrepun», «lIpocreimme», «OpraHbl IBETKOBBIX pacTeHui», «CUCTeMbl OpPraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHHE HACEKOMBIX», «TKaHH pPACTECHHII»,
«KopHueBbie cuctembl», «Ctpoenue crebmus», «CTpoeHHe JUCTOBOW TIACTHUHKWY, «TkaHu
JKUBOTHBIX», «CKerner uenoBekay, «llumeBapurenbHas cucteMay, «KpoBeHOCHasI cuctemay,
«/IpixaTenmpHas cucrema», «HepBHas cucrema»n, «Koxa», «MpllleuHas cuUcTeEMay,
«BpipenmurenbHas ~ cuctema»,  «OHIOOKpHHHas  cucrtema», «CTpoeHue  MBIIIIBIY,
«Ummynurer», «KumednononoctHele», «CxemMa MNHTaHHUS pacTeHHil», «KpoBeHOCHbIE
CHUCTEMBl TIO3BOHOYHBIX JKUBOTHBIX», «(CTpoeHue ruapsl», «CTpoeHue I[IaHapum»,
«BHyTpeHHee cTpoeHue A0XKJeBoro uepss», «HepBHas cucrtema poid», «HepBHas cuctema
narymkny, «HepBHast cucrema npecmbikaromuxca», «HepBHas cucrema nruny, «HepBHas
cuctemMa miekonuraronuxy, «HepBHas cucrema uenoBeka», «Peduekcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKON,  MHUKPOMpENaparbl  OJHOKJIETOUHBIX
OpraHU3MOB, MHUKPOIIPENapaTbl TKAaHEW, PaKOBHHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, >KHUBBIE JK3EMIUIAPHl KOMHATHBIX PpACTEHUM, repOdapuul pacTEHUU pa3HBIX
OTJAEJOB, BJAXHBIE MPENaparbl KUBOTHBIX, CKEJETbl IO3BOHOYHBIX, KOJUICKLIUU
OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa, OO0OpyAOBaHHE [UIsl JE€MOHCTpAlUU
MOYBEHHOI0 M BO3AYLIHOTO NUTAHUS PAcTEHUH, paclUEIUIEHUs Kpaxmana U OelKOB IO0A
neicTBueM (epMEeHTOB, OOOpYIOBaHUE [JIsi JEMOHCTPAIIMM OIBITOB IO H3MEPEHUIO
JKU3HEHHOU EMKOCTHM JIETKMX, MEXaHU3Ma JIbIXAaTEIbHbIX JBWKEHUM, MOJIEIHA TOJIOBHOTO
MO3Tra pa3jJnyHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydueHue TKaHel pacTEHUI.

JlabopaTopHas padora «/3yueHue TkaHel KUBOTHBIX .



JlabopaTopHas padora «/3yueHrne opraHoB HBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHHe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOUasl BEreTaTUBHOE) M TOJOBOE.
Bunbr 6ecrionoro pa3sMHOKeHUs: TOYKOBAHUE, CIIOPYIIAIUS, parMeHTalusl, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. llomoBele KieTkn, wnm ramersl. Meno3. Craaum meiosa.
[ToBenenue xpomocoM B Menosze. KpoccuHrosep. buonormyecknii CMbICT MeHo3a U
MOJIOBOTO Mpoiiecca. Meio3 1 ero MecTo B dKU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponsiieBoe  paszButue. ['amerorene3 y KHUBOTHBIX. [lojiOBBIE JKEJE3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHHe MOJIOBBIX
KJIETOK.

OmogoTBOpEeHNE U AIMOPHUOHAIBPHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OTIIOOTBOPEHUS
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NHauBruayalbHOE pa3BUTUE OPraHW3MOB (OHTOreHe3). OMOpUOJIOrus — Hayka o
pa3BUTUM OpTraHU3MOB. Mopghozenez — 00Ha u3 enaeuvlx npoodem smopuonocuu. Konyenyus
mopgocenoe u moderu mopghozeneza. Ctaguu SMOpPUOTeHe3a >KUBOTHBIX (Ha MpUMEpe
asrymku). JpoGnenue. Tumbl npoGnenus. /[lemepmunuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvt 6Onacmyn. (OCOOEHHOCTH APOOJICHUS MIIEKOIMMUTAIOUINX.
3apojpllieBble JTUCTKU (TacTpyssiiusi). 3akiajka OpPraHOB M TKAaHEH W3 3apOJbIIIEBbIX
JUCTKOB. B3amMHOe BiMsSHME 4dYacTel pa3BUBAIONIETOCs 3apoibimia (3MOpHUOHATbHAS
WHIYKLMS). 3akiajka T[UIaHa CTPOCHUS JKHUBOTHOIO KAaK pPe3yJdbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBHI TEHOB. BimsHMe Ha SMOpPHOHANBHOE pPAa3BUTHE PA3THUYHBIX (HAKTOPOB
OKPYKArOIIEU CPEBI.

Poct m pasButue x*uBOTHBIX. [locTamMOpuoHaneHbli nepuon. [lpsmoe u Hempsamoe
pazButue. Pa3Butue ¢ mMeramopdo3oM y OeClO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3Ha4YEHHWE MPAMOTO W HENPAMOIO Pa3BUTHS, HMX PACHPOCTPAHECHUE B
npupose. Tunbl pocta >KUBOTHBIX. DaKTOpPBl PETYISLUM POCTA >KUBOTHBIX U YEIOBEKA.
Craauu mOCTAMOPHOHAIBHOTO Pa3BUTUS y KUBOTHBIX U uejoBeka. llepuonbl OHTOreHesa
yenoBeka. CTapeHue U CMepPTh Kak OMOJI0THYECKUE MPOLIECCHI.

PasmHoxxenue u pazButue pacteHuid. 'amerodut u crnopodur. Meito3 B KU3ZHEHHOM
nukie pacrenuil. OOpa3oBaHue crop B Ipoiecce Menosa. ['ameroreHe3 y pacTeHHMil.
Om010TBOPEHHUE W PA3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. J[BOITHOE OIUIOJIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTONEHE3a Y PACTECHUM U )KUBOTHBIX.

JleMoHCTpauK

[Toptpersr: C. I'. Haamun, X. [lneman.

Tabmumer m cxembl:  «BereratuBHOe  pa3MHOXKEHHE», «Tumbel  Oecrmosoro
pa3sMHOXEHUsD»,  «PasMHOXEHHE  XJIAMUJOMOHAIb»,  «Pa3MHOXKEHUE  DBIJICHBDY,
«Pa3zMHOXKeHHE TUAPBIY, «Meio3y, «XpoMocoMbly, «I'ameTorenes», «CTpoeHue SHIEeKIeTKH
u cnepmarto3zouga», «OCHOBHbIE CTaIUU OHTOreHe3a», «lIpsmMoe m HenmpsMoe pa3BUTHUER,
«PazButne Mamckoro xyka», «Pa3zBurne capanum», «Pa3zBurne aArymkw», <«/IBoHHOE
OIUIOJJOTBOPEHHUE Y IIBETKOBBIX PacTeHUi1», «CTpOEHUE CEMSIH OJIHOJOJbHBIX U JIBY10JIbHBIX
pactennii», <« KHW3HEHHBIM LMKI MOPCKOW KamycTbl», <OKM3HEHHBIM LMK MXay,
«OKV3HEHHBIN TUKII NAIOPOTHUKAY, «/KM3HEHHBIN UK COCHBI».

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpOIpenaparbl  SHIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb « UK pa3BUTHS JATYILIKNA.

JlaGopaTtopnasi pab6ora «/3yueHHe CTpPOECHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».



IIpakTHyeckas padora «BbisBIeHHE IPU3HAKOB CXOJACTBA 3apOABILICH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHasi padora «CTpoeHHE OPTraHOB PA3MHOXKECHUS BBICIIIMX PACTECHHIN».

Tema 11. I'eHeTHKa — HaAyKa 0 HACJIECACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropus cTaHOBIEHMS U pa3BUTUS T€HETUKU Kak Hayku. PaGotel I'. Mennens, I'. ne
®puza, T. Moprana. Ponb oTedecTBeHHBIX y4€HBIX B pa3Butuu reHetuku. Padorsr H. K.
Konbroa, H. 1. BaBuiioBa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®uinnyeHko,
H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TE€HETUYECKHE TMOHATHS M CUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI,
aJUIETIbHBIE TEHbI, AJIBTEPHATUBHBIE INPU3HAKHA, JOMHMHAHTHBIA M PELECCHBHBIN IPU3HAK,
TOMO3UI0Ta, T€TEPO3UroTa, YUCTas JTUHUS, THOPUIBL, TeHOTHUI, PeHOTUN. OCHOBHBIE METO/bI
TEeHETUKHU: TUOPU0JIOTMUECKUH, IIMTOIOTMYECKUNA, MOJIEKYISPHO-T€HETUY€CKHIA.

JlemoHcTpanuu

[Toptpetsl: I'. Mennens, I'. ne ®pu3, T. Mopran, H. K. Konbsuos, H. 1. BaBusnos, A. H.
benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

TaOmuip! 1 cxembl: «MeTobl TeHETUKHNY, «CXEeMBbI CKpELTUBaHU».

JlabopaTtopHnas padora «/[po3oduna kak 0OOBEKT TeHETUUECKUX UCCIEIOBAHUIN.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaenss — 3aKOH €IUHOOOpasus
rudpuI0B nepBoro nokojeHus. [Ipasuno nomuHnpoBanusa. Bropoit 3akoH MeHaens: — 3akoH
paciervieHdss npu3HakoB. LluTonornueckre OCHOBBI MOHOTMOPHIIHOTO CKPEIIMBAHMUAL.
['uriore3a 4MCTOTHI raMeT.

Anammsupyroniee  ckpenuBanue.  [IpoMeXyTOuHBIM — XapakTep  HACJIEeIOBaHUS.
Pacmieruienrie npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpemuBaHue. TpeTudl 3akoH MeHnenss — 3aKOH HE3aBUCUMOTO
HacJleJJOBaHUA MPU3HAKOB. LluTonornueckre OCHOBbI TUTMOPUIHOTIO CKPEIIMBaHMUSL.

CuennenHoe HacienoBanue TmpuszHakoB. PabGorst T. Moprana. CremieHHoe
HACJIEJOBAaHWE TE€HOB, HApYLICHUE CLEIUICHUS MEXAy I'€HaMH. XPOMOCOMHAs TEOpHUs
HACJIEJCTBEHHOCTH.

['eneTuka nmona. XpoOMOCOMHBIM MEXAaHU3M ONPEIEICHHS N0JIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBI U TeTeporaMeTHbld mos. ['eHeTndeckas CTpPyKTypa IMOJIOBBIX
xpoMmocoM. HacnenoBanue npu3HakoB, CUEIIEHHBIX C TTOJIOM.

['enotun kak nemnoctHas cucrema. [meroTponuss — MHOXECTBEHHOE JEHCTBUE TI'EHA.
MHOXeCTBEHHBIN ajuienu3M. B3auMozaeicTBue HeaulebHbIX T€HOB. KOMIIEMEHTApHOCTD.
Onucras. [Tomumepust.

['eHeTHUECKHIT KOHTPOJIb PA3BUTHS PACTECHUM, KXUBOTHBIX M YEJIOBEKA, a TAaKKe
(U3HOIOTMYECKUX TMPOILIECCOB, TOBENCHMSI W KOTHUTUBHBIX (yHKIMHA. ['eHeTHuyeckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIECHCTBUS «XO3SIMH — Mapa3uT» U «XO35iUH —
MUKpOOHOM». ['eHeThyeckue acmeKThl KOHTPOJIE M  U3MEHEHHUs  HaCJEJACTBEHHOU
uH(pOpMaIMU B TOKOJICHUSAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «IlepBblil 1 BTOpoi 3akoHbl MeHnens», «Tpetuil 3akoH Mennaens»,
«AHanuzupymouiee  ckpemmuBaHue», «HemomHoe — gomuHupoBaHue»,  «CULEMJIEHHOE
HACJIeIOBAaHUE TMPU3HAKOB Yy Jpo3odpuibl», «l'eHetnka mnoma», «Kapuortum wyenoBekay,
«Kapuortun  apo3zodpunsi», «Kapuotun nruimbl»y, «MHOXKECTBEHHBIH  aJICIIU3M,
«B3aumoenicTBrEe T€HOBY.



O6opynoBaHue: MOAEIb JIJIsl AEMOHCTPAIIMU 3aKOHOB €IMHO00pasusi THOPUIOB IEPBOTO
MOKOJICHUSI M PACIIEIUICHUS MPU3HAKOB, MOJENb JJI JEMOHCTPAIIMU 3aKOHA HE3aBHCUMOIO
HACJIEIOBAHUS IIPU3HAKOB, MOJICNIb JUISi JIEMOHCTPAlUM CUEIUICHHOTO HAaCIIEIOBaHUS
MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpomnpemnapat: «/po3oduma.

IIpakTuyeckas padora «/3yueHue pe3yibTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(DUITBI.

IIpakTuyeckas pabGora «lI3yueHune pe3yabTaTOB JUTHOPHUIHOIO CKPEIIMBAHUS Y
TPO30(DHITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumogelictBue reHotuna u cpenbl npu GopmupoBanuu ¢eHorumna. M3meHUnMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuJabl HW3MEHYUMBOCTHU:
HEHACJIEJICTBEHHAS M HACIIE/ICTBCHHASI.

MonudukanronHas n3MEHIUBOCTh. Posib cpenbl B hopMupoBaHUN MOIU(DUKAITMOHHOM
n3meHunBoctu. Hopma peakuuu npuszHaka. BapuaunoHHbId psa 1 BapualionHas kpusas (B.
Horanncen). ColicTBa MOAU(UKAITMOHHONW N3MEHUYHUBOCTH.

I'enoTnnmueckass M3MeHYHBOCTHb. CBONMCTBA T'€HOTUIIMYECKONW W3MEHUYMBOCTU. BUIbI
TeHOTUIINYECKON U3MEHUMBOCTU: KOMOWHATHUBHASI, MyTallMOHHAsI.

KomOuHaTuBHas U3BMEHYUBOCTH. Mei03 U TTOJI0BOM MPOIIECC — OCHOBA KOMOMHATUBHOM
U3MEHYMUBOCTU. Pojb KOMOMHATHBHONM HM3MEHYMBOCTH B CO3/IaHUM TEHETHYECKOIrO
pazHo00pa3us B pejiesiax OJHOTO BU/IA.

MyTanuoHHas W3MEHYUMBOCTb. BHUIIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE€, T'€HOMHBIE.
CrnoHTaHHBIE U UHAYUUPOBAHHBIC MYTallMH. SJepHBIE M IUTOIUIA3MATHUYECKHUE MYTAIlUM.
ComMarnueckue U moJIoBble MyTauuy. [[pyurHbBl BOZHHKHOBEHMS MyTanuid. MyTareHsl U Ux
BIIMSHUE HA  OpPraHU3Mbl. 3aKOHOMEPHOCTHM  MYTAallMOHHOrO  IIpolecca. 3aKOH
TOMOJIOTMYECKUX PsAOB B HacieacTBeHHou uameHuuBoctu (H.M. BaBunoB). Buesaepnas
VM3MEHUYHMBOCTb U HACJIEACTBEHHOCTD.

OnuceHemuxa u 3MULEHOMUKA, POTb INUSEHEMUYECKUX (aKmopos 8 HAc1e008aHuu u
UBMEHYUBOCTU PEeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Noranncen, H. 1. Basuiios.

Tabmuiel U cxembl: «Bumbl m3MeHUMBOCTHY, «Moau(pUKAIMOHHAS U3MEHYUBOCTHY,
«KomOuHaTtuBHasi HM3MEHUMUBOCTBY, «Meio3», «OmiogorBopeHuey», «l'eHernueckue
3a00J1eBaHMs YeIIOBEeKay, «Buasl MmyTanuiy.

OO6opynoBaHue: XUBbIe U repOapHble IK3EMIUISIPl KOMHATHBIX PAacTEHUM, PUCYHKU
(dpoTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTopHast paGora «lccimemoBaHne 3aKOHOMEpPHOCTEH MOJUGMUKAIIMOHHON
n3MeHYMBOCTU. [locTpoeHne BapualimoOHHOr 0 psiia ¥ BApUAlMOHHOM KPUBOM».

IIpakTHyeckas padora «Myrtanuu y 1po30(}uiisl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpaMma HCCIEIOBAHUS T'€HOMa YEJIOBEKA.

Mertonbl W3YUYCHUS T'€HETUKH YEJII0BEKa: reHeaJorun4ecKui, OJIM3HEIOBBIH,
IMTOTCHETUYECKUIA, MOMYJISALIMOHHO-CTATUCTUYECKHM, MOJIEKYJISIPHO-TEHETUYECKU.
CoBpemeHHOE ONpPENEIIECHNE FeHOTHUIA; IMOJIHOTEHOMHOE CEKBECHUPOBAHME,

ICHOTUIIMPOBAHUC, B TOM YHCJIC C ITIOMOIIBIO HHP-aHaJII/ISa. HaCJ'IGI[CTBCHHI)Ie 3a00J1eBaHU
4yeaoBeKa. [ eHHble M XPOMOCOMHBIC Oole3HM YenoBeKa. bonesHm ¢ H&CH@HCTBCHHOﬁ
npcapacCIiIoad0KCHHOCTBIO. 3HaucHHUE MGI[I/IHI/IHCKOI\/Jl I'CHCTHKH B IIPCAOTBPAIICHUH U JICUCHUU
T'CHCTUYCCKHUX 3a00JIeBaHH I YCJIOBCKA. MG}]I/IKO-I‘CHGTI/I‘ICCKOC KOHCYJIbTHPOBAHHUC.



CrtBosioBbI€ KIIETKU. [IOHATHE «TE€HETUYECKOIO rpy3a». DTUUECKUE ACTIEKThI HCCIIEIOBAHUI B
00J1aCTH peJaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue GpakTOphl MOBBIIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (DU3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHUIO OKpYKarouien cpenpl. ['eHeTnyeckas MpeapacroioKeHHOCTh
YEJIOBEKA K MATOJOTHSAM.

JemoHcTpanuu

Tabnuuel u cxemsl: «KapuoTun yeiaoBeka», «MeTolbl U3yUeHUs T€HETUKU YEJIOBEKa,
«["enernueckue 3a00€BAHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBIE€HHUE U AHAIU3 POJIOCTIOBHOIN».

Tema 15. Cenexkuusi OpraHu3sMoB

JlomecTukanus U cenekuus. 3apoKIeHUe CEeIeKIUU U AoMecTukanuu. Yuenue H. U.
BasmiioBa o LleHTpax HOpOUCXOXKIACHUS W MHOTroo0pas3usi KyJIbTYpHBIX pacTeHui. Poib
CEJIEKLIMU B CO3JaHUM COPTOB PACTEHUI W MOPOJ KMBOTHBIX. COpT, MOpOJa, MITaMM. 3aKOH
TOMOJIOTHUECKUX PSAJIOB B HacieACTBeHHOW m3meHuumBoctu H. M. BaBunoa, ero 3HaueHue
JUTSL CENIEKIIMOHHOM paOOoTHI.

Metonbl  cenekimoHHOW — paboThl.  MCKyCCTBEHHBI  OTOOp:  MacCoBBIA U
WHAUBUIYaTbHBIA. DTanbl KOMOMHAIIMOHHOM ceneKiuu. VcnbpiTaHue Nmpou3BOAMTENEH MO
notoMcTBy. OTOOp MO T€HOTHUITy C MOMOIIBIO OLIEHKH ()EHOTHUIIA MOTOMCTBA UM OTOOp IO
TEHOTHITY ¢ momoulpto ananusa JTHK.

W cKkycCTBEHHBI MYTareHe3 Kak METO]l CEJIEKIIMOHHOW paboThl. PaauanmoHHBI U
XUMUYECKUH MyTareHe3 KaK HCTOYHUK MYTaluil y KyJbTYpHBIX (OpPM OpPTaHH3MOB.
Hcnons3oBaHWe TEHOMHOIO pPEJAaKTUPOBaHUS U MeTojoB pekomOuHaHTHbIX JIHK ms
IIOJIYYEHHSI UICXOJJHOT'O MATEpHUAIIA ISl CEJIEKIUU.

[Tonyyenne mnonumionaoB. BHyTpuBumoBas rubpuauzanus. biau3kopolcTBEHHOE
CKpellUuBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpelMBaHue, WK ayTOpUIUHT. ['eTepo3uc
u ero npuuuHbl. Mcmonmb3oBaHue rerepo3uca B cenekuuu. OTaanéHHas THOpUIU3ALINS.
[Ipeononenue Oecrioausi MEXBHUIAOBBIX THOPHUIOB. JIOCTHXKEHUS CEJIEKIIUU PACTCHHU H
XKUBOTHBIX. «3€1€HAs PeBOIOYU».

CoxpaHeHue U U3y4eHUE F€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX IHKUX
poauuen ISl CO3/JaHUsl HOBBIX COPTOB M THOPHUAOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpasieHue 2eHemudecKuMy pecypcamu CenbCKOX033aUCmeeHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 6 YENAX VAVUUEHU CYWEeCmBYIouUX U CO30aHusi HO8bIX NOpPOO,
JUHULL U KPOCCO8, 6 MOM HUCIe C NPUMEHEHUEeM COBPEMEHHBIX Memo008 HAYUHbIX
uccneo008anuil, nepedosvlx uoell U nepcneKmuHbIX MexHoNI02Ul.

JlemoHcTpanuu

[Toptpersr: H. U. Basuiios, U. B. Muuypum, I'. /1. Kapneuenko, I1. I1. JIykpsanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel u  cxembl: «lleHTpbl MOPOUCXOXKAEHUS W MHOr0o0pa3usi KyIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHYECKUX PSAJOB B HACIEACTBEHHON M3MEHUYMBOCTH», «IMETObI
cenekuumy», «Otaanéunas rudopuanzanus», «MyTtarenes».

JlabopaTtopnass padGora «/I3yueHune COpPTOB KYJIbTYPHBIX pPACTEHUH U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/I3ydeHue METOIOB CENEKIIUHA PACTEHUM.

IIpakTnyeckas padora «IIpuBuBKa pacTteHUN».

Ikckypcusi «OCHOBHBIE METOJIbI U JTJOCTUKEHUS CEJIEKIIMU PACTCHUI U )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIHITATEIbHBIM YUaCTOK, B TEINIMYHOE
XO035IUCTBO, B J1A0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT' O LIEHTPA)».

Tema 16. BuoTexHOI0rusA U CHHTETHYECKasi OMOJIOTUA



OOBEKThI, UCMONB3YEMBbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPraHU3MbI, UX XapaKTepUCTUKA. TpaJullMOHHAas OWOTEXHOJOTHUsA: XJeOoneueHue,
NOJIyYeHHE KHUCIOMOJOYHBIX IPOAYKTOB, BUHOAENHWE. MUKPOOHOIOTHYECKUN CUHTE3.
OObexkThl MHUKpoOOMoONIorHueckux TtexHomoruil. IlpomsBojacTBo Oenka, aMUHOKHUCIOT U
BUTaMUHOB.

Co3laHue TEXHOJNIOTM W HMHCTPYMEHTOB LIEJICHAIIPABICHHOIO HW3MEHEHUS U
KOHCTPYUPOBAHHS T'€HOMOB C LEIbI0 MOJYy4YEHUS OpPraHW3MOB M HMX KOMIIOHEHTOB,
COJIEpIKaIINX HE BCTPEUAIOIIHNECS B IPUPOIE OMOCHHTETHUECKHE MyTH.

Knerounas nHxeHepusi. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUU U KUBOTHBIX.
Kpunobanku. Comatuueckas rudpuau3anus 1 coMmaTnyeckuii amOpuorenes. Mcnons3oBanue
TalyiONZIOB B CEIIEKIUM PACTEHUU. [lonyuenue mMoHOKIOHANbHbIX anmumen. Hcnonv3zosanue
MOHOKIOHAIbHBIX U NOJNUKIOHATbHLIX — aHmumen 6  meouyune.  VICKyccTBeHHOE
OIUIONOTBOpPEHUE. PEKOHCTpyKIMs SAMIEKIETOK W KIOHUPOBAaHHWE JKMBOTHBIX. Meroa
TpaHCIUIAHTALlMU  SiAep  KJIETOK. TexHonocuu  0300pOGNeHUs,  KYIbmueUpo8aHus U
MUKPOKAOHANLHO20 PAZMHOINCEHUS CeNbCKOXO3AUCNEEHHBIX KYAbMYD.

XpoMOCOMHass W TE€HHas  WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBanue pexkomOuHaHTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrKeHusT ¥ MNEPCHEKTHBBI XPOMOCOMHOM M TE€HHOM HWHXKEHEPUH. IJKOJOTHMUYECKUE H
ATUYECKHUE TMPOOIeMbl TECHHOM UHKEHEPHUH.

Menumackue OuortexHonoruu. [loctreHomHas 1mudpoBas MeguuuHa. [IIIP-
JTUarHocTuka. MeraboaoMHBIN aHAIU3, TEHOIEHTPUYSCKUI aHAIN3 MpOTeoMa YeloBeKa s
OLIEHKH COCTOSIHUS €ro 340pOBbs. VCIonb30BaHHE CTBOJOBBIX KJIETOK. TapreTHast Tepanus
paka. 3D-OumoumxkeHepust s pa3pabOTKu (PyHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTUH, CO3[IaHUsI KOMIUIEKCHBIX TKAaHEW COYETAaHWEM TEXHOJOTHI TPEXMEPHOIO
OHONpPUHTUHTA U cKaddoNIUHTa 11 pelIeHHs 3a]a4 IePCOHATU3UPOBAHHON METUIIMHBI.

Co3gaHne BEKTOPHBIX BaKIMH C ILIEJbI0 00ecreYeHuss KOMOMHUPOBAHHOW 3aIUTHI OT
Bo30ynureneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB (PYHKIIMOHHUPOBAHUS
PHK-conmepkamux BHUPYCOB, BBI3BIBAIOMIMX 0OCO00 OMacHbIC 3a00J€BaHUS 4YEIOBEKAa U
YKUBOTHBIX.

JlemoHcTpanuu

Tabmuuet u  cxembl: «/cmonb30BaHWE MUKPOOPTAaHU3MOB B  MPOMBIITUICHHOM
IPOU3BOJCTBEY, «KileTouHas nHKkeHeEpUs», «I €eHHass HHXKEHEPUS».

JlabopaTopHas padora «3yueHue 00bEKTOB OMOTEXHOIOTUI.

IIpakTHuyeckas padora «IlomyyeHre MOTOYHOKUCIBIX ITPOLYKTOB.

IKCKypcusi «bHOTEXHOJIOrUS — BaXKHEMNIIAs MPOU3BOINUTENIbHAS CHUJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE TPOU3BOCTBO).

11 KJTACC

Tema 1. 3apo:xneHue u pa3BuTHE 3BOJTIONNOHHBIX NPEICTABJICHNH B OMOJIOTHU

OpomonmonHas teopus Y. [apBuna. IIpeanochblikM BO3ZHUKHOBEHUS JIapBUHU3MA.
JKu3Hp n Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBrxymue cwibl 3BomonuMM BHAOB 1o Y. JlapBuHY (BBICOKAasi HMHTEHCHBHOCTD
Pa3MHOXEHUSI OPraHU3MOB, HACIEJICTBEHHAs W3MEHUYHMBOCTb, OOphOa 3a CYIIECTBOBAaHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunTetndeckoit Tteopuu spomtonnu (CTDI). HeirpansHas Teopus
sBoMOIMU. COBpeMeHHas 3BOJIIOLMOHHAS OHONOrus. 3HAUEHHE HBOJIIOIMOHHOW TEOPUHU B
(bopMUpPOBaHNHU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.



JdemoHcTpanuu

[Toptpersl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YUerBepukos, 1. U. [lImaneraysen, x. Xonaeun, /. K. benses.

Tabmuuel u cxemsl: «CucreMa xuBoi npupos! (o K. Jlunnero)y, «JlecTHuna sXUBBIX
cymects (mo Jlamapky)», «MexaHusm (QopMUpOBaHUS NPUCIIOCOOJIECHUN y pacTeHUH H
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectBus Y. Jlapsunay, «Haxonku
Y. JlapunHay, «®@opmbl 00prOBI 3a cymiecTBOBaHueY, «Ilopoabl romydeit», «MHoroobpasue
KYTbTYpHBIX (OpM KamycThl», «llopoapl moOMamHUX >KHUBOTHBIXY», «Cxema oOpa3oBaHUS
HOBBIX BUIOB (mo Y. JlapBuny)», «CxeMa COOTHOIIEHUS ABUKYIIUX CHII SBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKOM TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJibTaThI

[Tonynsitust Kak 3jeMEHTapHas eauHuIla 3Bomtonru. COBpeMEHHBIE METOJIbI OIEHKHU
TEHETHYECKOTO Pa3HOO0pa3us U CTPYKTYpHI onysisnuid. VI3MeHenne reHodoHaa momyIsiun
KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH F€HETHYECKOro paBHoBecus k. Xapau,
B. BaiinGepra.

DnemenTapHbie (PaKTOpbl (ABMXKYIIUE CHIIBI) SBOJIONMH. MyTallMOHHBIN Tpoliecc.
KomOunaTuBHas m3meHunBocTh. Jlpelid reHoB — ciiydaiiHble HEHanpaBJICHHbIE U3MEHEHHS
4acToT ayuiened B momysanusax. Dddext ocHoBarens. Ipgexkm OymviiouHO020 2OPAbIUIKA.
CHudiceHue 2eHemuuecko2o pazHoobpasus: npudunsl u cieocmeus. Ilposenenue s¢hghexma
Opeticha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanuu. M3onsuus OOMyIsSIUAM:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), OMOIoTHYecKas (PEnpoyKTUBHAS).

EctecTBeHHBIl 0TOOp — HampaBistonuil (aktop 3BoMOUUMU. DPOPMBI €CTECTBEHHOTO
ot0Oopa: ABMKYIIUN, CTAOWIN3UPYIOUIU, pa3pbiBatonuil (Au3pynTuBHbIii). [lonoBoit oTOOp.
Bo3HUKHOBEHHE U 3BOJIOIMUS COLUATIBHOTO MOBEAEHUS )KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOAIBOIIONMHU. BO3HUKHOBEHHE
NpUCTIOCOOJIeHnt Yy opranu3sMoB. Apomopdo3bl ©u  uauoagantanuu. [Ipumeps
MPUCIIOCOOJICHUI Y OpraHu3MoB: Mopdosoruueckue, GU3NOJIOrHIecKre, OMOXUMHUYECKUE,
noBeaeHuIeckue. OTHOCUTETLHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ynbTaT MUKPOIBOJIOIHH.
M3onsauus — xioueBoil ¢daktop BupooOpazoBaHusi. [lytu U cmocoObl BU000pa3oBaHuUS:
ajgonarpudeckoe (reorpaduyeckoe), CUMIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)»
(monurIonAU3aus, Tuopuan3anus). JJmuTensHOCTh IBOIOIUOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMUPOBAHUS OHOIOTHIECKOT0 Pa3HOOOpa3Hs.

Ponb »BoOMIOIIMOHHON OWONOrMM B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUs
ounopazHooOpa3usi. MUKPOIBOIIOLUSI U KOIBOJIOIHUS Mapa3UTOB M UX X035€B. MeXaHU3MBbl
dbopMupOBaHUS YCTOWYUBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpaUuK

[Toptpetsl: C. C. YerBepukos, 3. Maiip.

Tabmuupel u cxembl: «MyTallMOHHAsT U3MEHYMBOCTHY», «llomynsimoHHass CTPyKTypa
BUJIa», «CxeMa mposiBiieHUs1 3akoHa Xapau—BaitHOepray», «/IBuxkyiine Cuiibl 3BOJIOIUN,
«DKoNoruvecKas U30JSAIUs MOMyJISIUi ceBaHCKOW (dopenny, «['eorpadudeckas U30IAIUS
JUCTBEHHUIIbI CHUOUPCKOW U JIMCTBEHHMIIBI JlaypcKou», «llomyssiiiuoHHbIE BOJHBI
YUCJIEHHOCTH XHUIIHUKOB U KepTB», «Cxema AEHUCTBUS €CTECTBEHHOro 0TOOpay, «DOpMbI
O0oprOBI 3a cymiecTBOBaHUE», «WHIycTpuanbHbI MenaHu3M», <OKuBbIe HCKOMaeMbley,
«[TokpoBuUTEILCTBEHHAsI OKpacKa »XUBOTHBIX», «[Ipemymnpexnaronias oKpacka *KHUBOTHBIX»,
«DU3n0I0rNuecKre ajganTaluumny, «[Ipucrnoco0aeHHOCTh OpraHu3MOB u eé
OTHOCUTENIbHOCTBY, «Kputepuu Buma», «Bunbi-nBoiHukn», «CTpyKTypa BUlia B IPUPOJIEY,
«Cnocobsl  BUnoOOpa3zoBanus», «l'eorpadmyeckoe Bumo0Opa3oBaHUE TPEX  BHUJIOB



JAHJBIIICH», «DKOJIOrHYecKoe BU000pa3oBaHNe BUAOB CUHHID, «[1OTUTIIIONIBI paCTCHUI,
«KarmycTHo-peieuHbli THOPUIY.

O6opynoBaHue: repdapuy pacTeHH, KOJUIEKIIMM HACEKOMBIX, Yy4ena MTULl U 3BEepel ¢
npUMepaMH Pa3iuYHbIX MPUCTIOCOOIEHUH, Yydesia ITUI] U 3BEpPeil pa3HbIX BUIOB, TepOapuu
pacTeHuit OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3IUYHBIMU CIIOCOOAMU.

JlaGopaTopHasi padoTa «BpIsBICHHE U3BMEHIMBOCTH Y 0COOEH OHOTO BHJIaY.

JlabopaTopnassi padGora «lIpucnocoOsieHrsi OpPraHU3MOB U HMX OTHOCHUTEIIbHAs
11e71€CO000Pa3HOCThY.

JlabopaTtopHnas pa6ora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoaOUMs U €é pe3yabTaThl

Meroasl u3yuyeHUs MaKpol3BOJONMHU. [lameoHToNOrnyeckue MeETOAbl H3Y4YEHHS
sBosmonu. [lepexoannie hopMbl U PUITOTCHETUUECKUE PSIIbI OPTaHHU3MOB.

buoreorpaduueckne meronasl mi3ydeHus spomtonuu. CpaBHeHume GJIopel U (payHbBI
MaTEpPHUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3eMian. Buabl-SHAEMUKH U PEITUKTHI.

DOMOpHOIOTHYECKUE U CPABHUTEIHHO-MOP(POIOrHIECKUE METOAbI U3YUEHUS SBOJIOIUH.
['eneTnueckrie MEXaHU3MbI BOJIIOLIMA OHTOT€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBIIECTB.
['oMOnOruuHbIE W AaHAJOTWYHBIE OpraHbl. PyauMMEHTapHble OpraHbl W aTaBU3MBI.
MonekynsipHO-TEHETUYECKUE, OMOXMMUYECKHME M MATEMAaTHYECKUE METOJbl HU3YUYCHUS
sBOMIOIMHU. ["'oMonoruynbie reHbl. COBpEeMEHHBIE METO/bl MOCTPOEHUsT (PUIOT€HETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOIIOLNS TEHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBWiia) HSBOMOUUU. [IpunHyun cmenvl  DYHKYULL.
HeobOpatumocTs 3Bomonun. AnantuBHas paaranus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLIUU.

JdemoHcTpanuu

[Toptpersr: K. M. bap, A. O. KoBanescknii, ®. Mromiep, J. ['ekkens.

Tabmuuet u  cxembl: «DuimoreHeTHueckuii psij  Jomagu», «ApPXEONTEPUKC),
«3Bepo3yObie  smepbl», «Crerouedans», «PuHno@uthl», «CeMeHHbIE ManoOPOTHUKUY,
«buoreorpaduueckne 30HB 3emun», «Jlpeid koHTHHEHTOBY, «PenmukThly, «HauampHbie
CTaAuy SMOPHUOHAIILHOTO PAa3BUTHUS IMO3BOHOYHBIX JKMBOTHBIX», «l'OMOJIOTMYHBIE W
aHAJIOTUYHBIE OpraHbl», «PynTuMeHTbI», «ATaBU3MbI», «XPOMOCOMHbBIE HAOOPHI YEIOBEKA U
muMnan3e», «l 1aBHbIe HAMIPaBIEHUS YBOIOIUNY, «O0II1e 3aKOHOMEPHOCTH YBOJIIOITUN .

O6GopynoBaHue: KOJUIEKIIMU, repObapuu, MYJISDKM HUCKOMAEMbIX OCTATKOB OpPraHU3MOB,
MYJISIKHM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUICKIIUH
HAaCEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HHU HA 3eMJie

HayudHble rumoTe3sl MPOUCXOXKIEHUS XU3HH Ha 3emiie. AOHOTEHE3 M IMaHCTICPMUS.
JloHay4HbIe MpEACTaBICHUS O 3apOXKICHUM KU3HU (KpealnoHu3M). ['umnore3a mocTOsSHHOTO
caMo3apoXaeHUs KU3HU U e€ ompoBepkeHue omnbiTamu ®. Penu, JI. Cnamnmannanu, JI.
[Tacrepa. IIpoucxoxaeHue >KkU3HU U aCTPOOHOIOTHS.

OcHOBHbIE dTambl HeopraHuueckoil »sBomtonuu. I[lianerapHasi (reojoruyeckas)
IBOMIIOIMS. XUMUYECKass SBOJIONMS. AOHOTeHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3
Heoprannueckux. OnbiT C. Musnepa u I'. FOpu. O6pazoBaHue moJuMepoB U3 MOHOMEPOB.
KoanepBarnas runore3a A. M. Onapuna, runore3a nepBudHoro Oymbona J[x. Xonneina,
reHeTudeckas runore3a . Mémrepa. Pubosumbr (T. Yek) u rumore3a «vupa PHK» V.
['unGepra. @opMupoBaHue MeMOpPaH U BOSHUKHOBEHUE MPOTOKIIETKHU.

Uctopuss 3emnu u meroabl €€ wuszydyeHus. lckomaemble OpraHUYECKUE OCTATKH.
['eoxpononorust u e€ weroapl. OTHOcHUTENbHAsE MW aOCOJIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHoNOruuecKas mKaisa: S0Hbl, 3Pbl, IEPUOBI, STTOXH.



HauaspHble 3Tansl OpraHu4ecKon 3BOIOLNH. 110sBIIEHE U ABOIIIOLINS MIEPBBIX KIIETOK.
Dpomtonust Merabonu3ma. Bo3HukHOBeHHE NepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM Kak aHaJor mepBbIX Ha 3emse coobmiectB. Ctpomartonutsl. ITpokapuorel u
DYKapHUOTHI.

[IpoucxoxaeHne 3yKkapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE MPOUCXO0XKICHUE BUPYCOB.
[IponcxXOoXae€HHUE MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIC ATallbl 3BOJIONHMHA BBICIIUX pacTeHnuid. OCHOBHBIE apoMOp(O3bl pacTEHHIA.
Beixon pacrenuii Ha cymry. [losiBiieHME CIIOPOBBIX PACTEHUMUM M 3aBOCBAHUE MMM CYIIU.
CemeHHnble pacTeHus. [IponcxoxaeHne IBETKOBBIX PACTCHUM.

OCHOBHBIE 3TaIlbl IBOJIOIUHN KHBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — TMOSBJIECHUE COBPEMEHHBIX THUIIOB. [lepBbie
XOpAOBbIE )KUBOTHBIE. JKH3HB B BOojie. DBOJIOLHMS TO3BOHOUHBIX. [Iponcxoxaenrne ampuouin
u pentwinid. [Iporcxoxnenne miuekonutammux u nrui. [Ipunanun kimodeBoro apomopdosa.
OcBoeHue 0€C03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMU CYIIIU.

Pa3Butne xu3HM Ha 3emiie MO »paM U MEPUOJAM: apXeH, MPOTEpO30i, Maieo30M,
Me3030M, KaiWHO30i. OOmas xapakTepUCTHKAa KiIMMaTa U TEOJOTMYECKUX MPOIIECCOB.
[TosiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB. YTJiaeoOpa3oBaHHE: €ro YCIOBHS H
BIIUSTHUE HA Ta30BBIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — YKOJOTMYECKUE KPUZUCHI NPOLUIOro. [IpudrHbI U cliecTBUS
MacCOBbIX BbIMHUpaHUW. COBpPEMEHHBIN JKOJOTHYECKUN KPU3HC, €ro OCOOEHHOCTH.
[TpoGnema coxpanenus: OuopazHooOpasust Ha 3emie.

CoBpemeHHass cucTeMa opraHudyeckoro wMupa. IlpuHnmnel — kimaccuduxkanuu
opranu3sMoB. OCHOBHbIE CUCTEMATHUUYECKUE IPYIIIbI OPTraHU3MOB.

JlemoHcTpauu

[Toptpersr: @. Penu, JI. Cnannannanu, JI. ITactep, Y. 1. MeunukoB, A. U. Onapus,
k. Xonpgenn, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmuip! 1 cxemsl: «Cxema omnbita . Penny», «Cxema onsita JI. [lacTepa mo nzydenuto
caMo3apoXIeHus )XU3Hn», «Cxema onbita C. Mumnepa, I'. FOpu», «39Tarbsl HeOpraHm4eckou
sBOMOLIMKY, «l'eoxpoHosiornueckas mikana», «HavanpHble H3Tanbl  OpraHUYECKOU
sBOMOIMNY, «Cxema o0pa3oBaHUS DYKApUOT MyTEM cuMOHMoreHesa», «Cucrema >KUBOU
npupoab»,  «CTpoeHwe  BuUpyca»,  «Apomopdo3sl  pacteHuit»y,  «PuUHHMOGUTHIY,
«OIHOKJIETOYHbIE BOJIOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCINY, «Mxu», «llanmopoTHUKNY,
«['onmocemenHbple pacteHuss», «OpraHbl [BETKOBBIX pacTeHHil», «(Cxema pa3BUTHUSA
XKUBOTHOTO MHpa», «ApoMop(o3bl KUBOTHBIX», «lIpocreiimue», «KHUILIEYHONOIOCTHBIEY,
«Ilmockue udepBu», «Unenucronorue», «PvIObI», «3eMHOBOIHBICY, «lIpecMbIkaromuecs,
«[Itnusy, «Mitekonuraromuey, «Pa3BuTue )XKU3HU B apXeucKon spe», «Pa3Burue XKU3HU B
MPOTEPO30MCKON 3pe», «Pa3BuUTHE XU3HUM B MaJICO30HMCKOW 3pe», «Pa3BuThe XKHU3HU B
ME€3030iCKON 3pe», «Pa3BuUTHE XU3HM B KaWHO30MCKON 3pey», «CoBpEMEHHas CUCTeMa
OPraHu4YeCKOro MUPay.

O6opynoBanue: repOapuu pacTEHUW PA3IMYHBIX OTNENOB, KOJUIEKIIMA HACEKOMBIX,
BJIAKHBIE TIPEMAPATHI KUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUICKIIMM HUIITIOKOKHUX, CKEJIETHI
MMO3BOHOYHBIX >KMBOTHBIX, Uy4esia NTUI U 3BEPEU, KOJUIEKIMA OKAMEHEIOCTEH, MOJIE3HBIX
VCKOIIAEMBIX, MYJISIKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas jsadoparopHas padora «MonenrpoBanue onblToB Musepa—tOpu 1o
U3YYCHHUIO0 a0MOTEHHOTO CHHTE3a OPTaHUYECKUX COCIMHEHUI B IIEPBUYHON aTMoc(epe».

JlaGoparopnasi pabdora «/3ydyeHHEe W ONHMCAHHE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHu3MOB.



IIpakTnueckass padora «lI3yueHue ocCOOCHHOCTEW CTPOEHUS PACTEHHI pPa3HbIX
OTJZIETIOB.

IlpakTtuueckas padora «/3yyeHue OCOOEHHOCTEW CTPOCHHUS TMO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznenbl 1 3agaum aHTPOIIOIOrUU. MeTo bl aHTPOIIOJIOTUH.

CraHOBIIEHHUE MPEJICTABICHUIN O MPOUCXOXKJICHUN YEI0BEKA. PEelIUrno3Hbie BO33pEHMUS.
CoBpeMeHHbIE HAyUHbIE TEOPUHU.

CxoAcTBO UenmoBeKa C KUBOTHBIMH. (CHUCTEMAaTHYECKOE TIOJIOKEHHE 4YEIOBEKa.
CBujeTenbCTBa CXOJCTBA YEJIIOBEKAa C JKMBOTHBIMHU: CpPaBHUTEIHLHO-MOP(OIOTrHYECKUE,
AMOPHOJIOTHYECKHE, (PU3HOIOT0-OMOXUMUYECKUe, MoBeaeHYeckrue. OTINYus 4eaoBeKa OT
JKUBOTHBIX. [IpAMOXOXJI€HME M KOMIUIEKC CBSI3aHHBIX C HHUM T[pPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJILHOW CHUCTEMBI.

JBrxymue cuibl  ((akTopel) aHTPONOreHe3a: OMOJOTMYECKHe, COLHUAJIbHBIE.
CooTHolieHrue OMOJIOrMYECKUX U COIMATIbHBIX (DaKTOPOB B aHTPOIIOrEHE3E.

OcHOBHBIE  CTaAMM  aHTpOINOreHe3a. PaHHUE  4eloBEKOOOpa3HbiE  OOE3bSHBI
(MPOKOHCYJIBI) U PAaHHUE MOHTUBI — OOIIKE MPEAKU YeIOBEKOOOPa3HbIX 00€3bsIH U JIOJEH.
ABCTpaJIONIUTEKU — JBYHOTHE MpEaKH Jrofed. YemoBek yMenblil, MepBble HU3rOTOBJICHUS
opyauii Tpyaa. UenmoBek MPpSMOXOJSAIIMNA W TIEPBBIA BBIXOJ JIOJICH 3a mpeaeibl AdpukH.
YenoBek renaenb0eprckuii — oOIMI MPEAOK HEAHAEPTaNIbCKOrO YeJIOBEKa M YelIOBeKa
pazyMHoro. YesoBeK HEaHIEPTaIbCKUM KakK BHJ JIKOJEH XOJOAHOrO KiuMmara. YenoBek
pa3yMHBbId COBPEMEHHOIO THMA, JICHUCOBCKHUW 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npeaenamu Adpuxu. [laneoreneTuka u najaeoreHOMUKA.

DBOMIOLMA COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIN 0TOOp B MOMYJISLHMAX YeIOBEKa.
MyrtauroHHbI# npouece 1 noauMopdusm. IlonynsiuonHble BOIHbBIL, Apeii() reHOB, MUTPALIHS
U «O(dPexT ocHOBATEN» B MOMYJISALHUIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacel. [ToHsTue o pace. bomibiue pacel: eBporieonHas (eBpa3uiickas),
aBCTpajo-HerpouaHas (PKBaTOpUaibHAsI), MOHIOJIOW/IHAS (a3UaTCKO-aMepUKaHCcKasi). Bpems
U MYTH pacceleHus 4YeloBeka Mo IuiaHere. EnuHCTBO uyenoBedyeckux pac. HayuHnas
HECOCTOSITEILHOCTh pacu3Ma. [IpucnocoO0IEHHOCTh YeloBE€Ka K Pa3HbIM  YCIOBUSIM
OKpyXarolien cpensl. BausiHue reorpaduueckoii cpenbl U naperida reHoB Ha MOPGOJIOTHIO U
(U3HOIOTHIO YEIOBEKa.

MexaucuuminHapHble  METONbl B (U3WYECKOW (OMONOTHYECKO) aHTPOIOIOTHH.
OBOJIIOIIMOHHAA ~ AHTPOIOJOTHUS W MAJCOAHTPONOJIOTUSl  YEIOBEYECKUX  MOITYJISLIHA.
buoconuaneable  UCCAEAOBAHUSA MPUPOJBI  4YenoBeKa. lcciienoBaHHE  KOPBOJIOLUU
OMOJIOTUYECKOTO U COIMAILHOTO B YEIOBEKE.

JleMoHCTpaUuK

[Toptpetsr: Y. lapsun, JI. Jluku, A. 5. Poruackui, M. M. I'epacumos.

Tabmuubl u cxembl: «MeToabl aHTPOMNONIOTUUY», <« OJIOBHOM MO3r YEIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBIY, «CKEIET YeNIOBeKa U CKENeT MUMITaH3e», «PyauMeHThl u
aTaBU3Mbl», «JIBIKyIIME CHUJIBI AHTPOIIOreHEe3a», «IBOJIOIMOHHOE JPEBO YEIOBEKAM,
«ABcTpasionuTek», «YemoBek ymenbiin», «YenoBek MNpAMOXOnsui», «JleHUCOBCKU
yenoBek» «Heangepranbup», «KpomanboHUbD), «lIpenku udenoBeka», «ITambl 3BOJIOLHHA
4eJIoBeKa», «Packl uemoBekay.

OOGopynoBaHue: MYJSIKM OKaMEHENIOCTeH, MPEeIMETOB MaTepUadbHOW KYJIbTYphI
NpEeIKOoB deNloBeKa, penpoaykiuu (dororpaduu) KapTUH ¢ MHUQOIOTUYECKUMH H
OMOJICHCKUMH CIOKETaMU TIPOMCXOXKIEHHUS dYenoBeka, (oTorpaduu HaXOJOK HCKOMAEMBbIX



OCTaTKOB 4YEJOBEKa, CKEJIET YEeJIOBEKa, MOJENIb Yepena 4eJIOBEKa M 4epena IIMMIIAH3E,
MOJIeNIb KUCTH Y€I0BEKa U KUCTU IIMMIIaH3€, MOJENIA TOpCa MPEAKOB YeJIOBEKa.

JlabopaTtopnasi pabGora «/I3yueHue OCOOEHHOCTEW CTPOCHHMsI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOKIECHUEM.

IIpakTHyeckas padora «3yyeHre SKOJIOTMYECKUX aJallTallui YE€TTOBEKay.

Tema 6. DJxosorusi — Hayka O B3aMMOOTHOUIICHMSIX OPraHU3MOB W
HA/IOPraHU3MEHHBbIX CHCTEM C OKPY:KaKoLIeH cpe1ou

3apoxxaeHue U pa3Butue skonoruu B Tpynax A. ['ymbGomnsara, K. ©. Pymse, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agauu skosoruu. CBs3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Mertoast skonorun. [lonessie HaOMOAEHNSA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOIHBIE U
nabopatopHbie. MoaenupoBaHUe B SKOJIOTUU. MOHHUTOPUHT OKpYXKAloIIEed Cpelbl:
JIOKQJIBHBIN, PETUOHATBHBIN U TJIOOATBHBIH.

3HaYeHUE HPKOJOTMUECKUX 3HAHUM JUISl YEJIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHUE KAK
OCHOBA CBsi3eil yenoBeuecTBa ¢ npupogoil. opMupoBaHHE SKOJOTMYECKON KYIbTYpPhl H
HKOJIOTMYECKON TPaMOTHOCTH HACEJICHMSL.

JleMoHCTpauK

[Toptpetsi: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuios, O. ['ekkens, A. Tencnu, B.
H. Cyxaués.

Tabnuiel u cxembl: «Pa3aernsl axonoruny, «MeToJibl IKoIoruny, «CxeMa MOHUTOPUHTa
OKPYXKarOUIEH CPEIIbD».

JlabopaTopHast padora «/3yueHne METOIOB SKOJIOTHYECKUX UCCIIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa OOUTAHUS

Okosnornyeckue (akToppl M 3aKOHOMepHocTH uX aedctBus. Kiaccuduxanus
JKOJIOTHYECKUX  (PakTOpoB: abuoTHyeckue, OHOTHYECKHE, aHTponoreHHeie. OOume
3aKOHOMEPHOCTH JIeUCTBU dKonorudeckux (paxropos. [IpaBuno munnmyma (K. llnpenrens,
FO. JIu6ux). TonepanTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AlGuotnueckue (aktopbl. CBET Kak »JKOJIOTHYecKuid Qakrop. JleiicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CHEKTpa HAa OpPraHU3Mbl. OJKOJOTMYECKUE TIPYMNIbl PACTEHUU H
YKUBOTHBIX 11O OTHOILIEHUIO K cBeTy. CHUrHanbHas posb cBeta. oTonepuoansM.

Temneparypa kak skonorudeckui ¢aktop. [leficTBue Temmeparypbl Ha OPTaHHU3MBI.
[ToMKWIOTEpMHBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHu3MBbl.

Brnaxuocth kak sxosornueckuil pakrop. [lprcnocobiienus pacTeHuil K moajiepKaHuio
BogHOro OanaHca. Kiaccudukarus pacTeHuid 1Mo OTHOIIEHUI0 K Boje. lIpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJHOI'O PEKMMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyILIHASI, MMOYBEHHAs, MTyOMHHAs
MOJIIOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUECKHE OCOOEHHOCTU Cpell OOUTaHUs
opranu3moB. [Ipucrnoco6ienus: opraHu3MoB K KU3HU B Pa3HBIX Cpellax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOIUYHBIE
putMbl. [Iprcrnoco61eHHOCTh OpraHM3MOB K CE30HHBIM U3MEHEHUSIM YCJIOBUM KU3HU.

Kuznennsie popmbl opranu3zMoB. [lonsTue o xu3HeHHor Gopme. KuzHeHHbie GopMbI
pacTeHMil: 1epeBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOI'OJIETHUE TPaBbl, OJTHOJIETHUE TPABBHI.
KuzHeHHble (OPMBI KUBOTHBIX: TUIPOOUMOHTHI, F€OOUOHTHI, a’3pOOHOHTHI. OcOOEHHOCTH
CTpOEHUs U 00pa3a KU3HMU.

buotnyeckue daktopel. Bumbl OHMOTHYECKHX B3aMMOJEHUCTBUM: KOHKYPEHIIUSA,
XUIIIHUYECTBO, CcUMOMO3 u ero @opmel. Ilapazutusm, Koomepauus, MyTyallu3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjeOHMuecTBO). Herpodwuueckne B3anmMoaencTBUS



(Tonmyeckue, Gopuyeckue, dadpuueckue). 3HaUeHUEe OMOTUYECKUX B3aUMOJCHCTBUN NJis
CYIIIECTBOBaHMS OPTraHU3MOB B cpefie oouTanus. [I[puHIIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JlemoHcTpanuu

Tabmumel  w cxeMbl:  «OKojorudeckue  ¢aktopel», «CBETOBOM  CHEKTPY,
«IKOJOTUYECKUE TPYyNMbl >KUBOTHBIX MO OTHONIEHHWIO K CBETY», «TemIoKpoBHbIE
JKUBOTHBIE», «XOJOAHOKPOBHBIE )KUBOTHBIEY», «DU3MOIOTUUECKUE aaNTalUM KUBOTHBIX),
«Cpenpl obuTaHus oOpraHusmMoB», «buomorudyeckue puTt™mbly, <OKU3HEHHBIE (QOPMBI
pacteHuii», «Ku3HeHHbIE (OPMBI KUBOTHBIX», «IDKOCHUCTEMAa IIHPOKOJIMCTBECHHOTO JIecay,
«JKocucteMa XBOWHOro Jeca», «llenmu nuTaHus», «XUIIHAYECTBOY», «llapazutuzmy,
«Konkypenuusy, «Cumomos», «KoMMmeHcanusm».

O6opynoBaHnue: repOdapuu pacTCHUH M JKUBOTHBIX, MPHCIOCOOJEHHBIX K BIIUSHUIO
Pa3JIMUHBIX  DKOJIOTHYECKUX (PaKTOpPOB, TepOapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETOMIOOUBBIE, TEHETIOOUBBIC U TCHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repbapvu M KOJJICKIIMH TEIUIONIOOMBBIX, 3UMOCTOHMKHX, MOPO30yCTOMYUBBIX
pacTeHuil, yydena NOTUL M 3Beped, repdapuu pacTeHUi, OTHOCSAUIUMXCS K TUrpoduram,
kcepoduram, Me3o¢puTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYII, KOJJICKIIHH >XUBOTHBIX,
oOWTarONMX B pa3HbIX cpenax, repdbapur W KOJUIEKIIMHM PACTEHUH U IKUBOTHBIX,
00JlaJaloIX YepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM KU3HH,
repOapyuy M KOJUICKIIMM PACTEHUM M KUBOTHBIX PA3JUYHBIX )KM3HEHHBIX (OPM, KOJUICKIIUH
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aNUMOICUCTBUSAX.

JlabopaTopHasi paGora «BbIsIBICHHE IPUCIIOCOOJICHUI OPraHU3MOB K BIHSHHIO
CBETa».

JlabopaTopnasi paGora «BbIsiBIeHHE MPUCIOCOONEHUN OPraHU3MOB K BIUSHUIO
TeMIEPaTyphI».

JlabopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH PACTECHUN U3 Pa3HBIX MECT
OoOHUTaHUSY.

Tema 8. JKos10rus BUA0OB U MOMYJISILMH

DKOJIOTUYECKUE XapaKTEePUCTHKX monyisnun. [lomynamuss kKak OwWonmoruveckas
cuctema. Posib HEOTHOPOIHOCTHU Cpelnbl, GU3HUECKUX 0aphepoB U OCOOCHHOCTEN OMOIOTUU
BUJIOB B (DOPMHUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpbI nomyJsitinii. OCHOBHbBIE MOKA3aTENH
MOMYJISLMKU: YUCICHHOCTh, IJIOTHOCTh, BO3pACTHAas W IOJOBasl CTPYKTYypa, POKIAEMOCTh,
PUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAITHSI.

DKoJyioruyeckasi CTpykTypa nomnyiasiuud. OleHKa YUCIEHHOCTH Momyisiiuu. J{uHamuka
nonyysiMi U €€ peryysuus. buoThueckuil moTeHuuan mnomyiasiuud. MojaenrupoBaHUe
JUHAMHUKUA TonyJsiuu. KpuBble pocTa YMCICHHOCTH momnyisinuu. KpuBble BbIKUBaHMUS.
Perynsaimus 4uMcCICHHOCTH MOMYNANUNA: POJb (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIMX OT
IJIOTHOCTH. DKOJIoTuueckue crpareruu BuaoB (- u K-ctparerun).

[TonstTue 00 3KojIOrMYecKkor Huie Buaa. MectooOutanue. MHoOroMmepHass MOJIENb
skosiorndyeckor Humu Jx.M. Xarunncona. Pa3zmepsl skonornyeckon Huiu. [loreHunanpHas
U peayin30BaHHAas HUIIIY.

Bun kak cucrema nomyJsiuid. Apeanbl BUJIOB. BUJbl U UX KU3HEHHBIC CTPATETHH.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUSI U MUTpPAIMN KUBOTHBIX. buomorudyeckue WHBA3UU
qy>KEPOIHBIX BUJIOB.

JlemoHcTpanuu
[Toptper: dx. 1. XaTunHCOH.
Tabnuipt 151 CXEMBI: «IKOJIOTUYECKHUE XapaKTEPUCTUKU MOMYJISILIUN Y,

«IIpocTpaHCTBEHHAass CTPYKTypa MONYJIALMUW», «Bo3pacTHble NHUpaMUIbl TOMYJISLANY,



«CKOpOCTh 3acelieHHs] TOBEPXHOCTHM 3€MJIM pa3IM4YHbIMM OpraHuzMammu», «Mojenb
skonorndeckor Humu Jx. M. XaTunHcoHay.

Oo6opynoBanue: repOapuu pacTeHU, KOJUIEKIUHU )KUBOTHBIX.

JlabopaTtopHnas pa6ora «[IpucnocoOieHus ceMsiH paCTeHHUM K pacCeIEeHUION.

Tema 9. Jxosorus coodmEecTB. IKOJIOTHUYECKHE CHCTEMBI.

CooOrmecTBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u MeXay OpraHu3MamMu B
OuoIieHO3e.

Okocucrema kak OTkpbiTas cuctemMa (A. JIx. Tencnum). DyHKIMOHAIBHBIE OJIOKH
OpPraHU3MOB B 9KOCHCTEME: MPOAYILEHTHI, KOHCYMEHTHI, peAyIeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AGuotuyeckue 6J10ku 3kocucTeM. [I0YBHI U UITBI B AKOCHCTEMAX.
KpyroBopoT BelllecTB ¥ OTOK YHEPTUH B IKOCUCTEME.

OcHOBHbBIEC TOKa3aTeld »HKOCUCTEMBbl. buomacca W TPOAYKIMSA. DKOJIOTHYECKUE
UpaMU/JIbl YUCcesl, OMOMacChl U SHEPTHUHU.

Hunamuxka  sxkocucmem.  Kamacmpoguueckue — nepecmpouxu.  Daykmyayuu.
HamnpapiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIE U BTOPUYHBIE
CYKIIECCUM W HMX NPUYUHBI. AHTPOIIOT€HHBIE BO3JACHCTBUS HA cykueccuu. KimmakchHoe
coobmiecTBo. buopaszHoobpasue u MmoiHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COOOIIECTB.

[IpupoHbIE SKOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl MOpeu U OKeaHos.
IKocucmemvl MyHOp, 1€CO8, CMenel, NYCMblHb.

AHTpPOINIOT€HHBIE 3KOCUCTEMBI. ATpO’KOCHUCTEMA. ATrpoueHo3. Paznuuus Mexny
AHTPOIIOT€HHBIMU U MPUPOTHBIMHU YKOCUCTEMAMHU.

VYpboskocuctempl. OCHOBHbIE KOMIOHEHTHI ypOo3kocucteMm. ['opoackas ¢diaopa u
dayna. CuHanTponu3zanus ropoJckor ¢aynsl. buomornyeckoe u X03siCTBEHHOE 3HAYEHUE
arpo3KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS OCHOBHBIX  B3aUMOJCHCTBUU OpPraHM3MOB B
skocuctemax. Ponv xackaonoeo sghghexma u 6udos-30ughukamopos (kinrouesvix 6u008) 8
@yHKkyuonuposanuu skocucmem. IlepeHOC DSHEPrUM U BEIIECTB MEXAY CMEKHBIMU
DKOCUCTEMAaMHU. Y CTOMYMBOCTb OPraHU3MOB, IIOMYJSALUNA U DKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX 1 aHTPONIOT€HHBIX BO3JAECHCTBUMN.

Mexanusmvl  6o30eticmeusi  3a2pA3HEHUN  PA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIOSUYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmausi. MeTo10I0rusl MOHUTOPUHIA €CTECTBEHHBIX
Y aHTPOTIOT€HHBIX YKOCUCTEM.

JlemoHcTpanuu

[Toptper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OHOLIEHO3a», «IKOCHUCTEMA IIUPOKOIUCTBEHHOIO
jgeca», «IJKOCHUCTEMa XBOMHOro Jeca», «QOyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B
skocuctemey», «KpyroBopor BemectB B dkocucteme», «llemu nurtanus (mactOuIHas,
JETPUTHAs)», «IKOJIOTUUecKas MUpaMHuIa Yucen», «IKoaoruueckas nupamuaa OMoMacch,
«Jkonorudeckas nupamuaa sHepruny, «O0pazoBanue Oonotay, «llepBudHas cykieccus»,
«BoccTaHoBIeHHE Jieca MMOCIe MokKapa», «IKOCUCTEMA 03€pa», «ATrpoleHo3», «Kpyropopor
BEIIECTB U TTOTOK SHEPTHH B arporeHose», «I[Ipumepsr ypbdoskocuctem.

Oo6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Yy4esa NTHI] U 3BEpeH,
repOapuu KyJIbTYpPHBIX U IUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnuyeckas padora «3ydyeHue u onucanue ypo0odKOCUCTEMBI.

JlabopaTopHass  pabora  «/3ydueHue  pa3zHOOOpa3us  MEIKUX  IMMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX IKOCHCTEMAX.



IKCKypcusi « IKCKYypCHs B TUIIMYHBINA OUOTeo1eHo3 (B AyOpaBy, Oepe3HsK, ebHUK, Ha
CYXOJI0JIbHBIM WJIM TIOUMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKYpcusi «IKCKYypCHsl B arpodKOCUCTEMY (Ha T0JI€ UK B TEIUIMYHOE XO3SMCTBO).

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmemnanerapHas o0onouka 3eMiH, re CYIECTBYET WIH CYIIECTBOBAIA
*u3Hb. Pa3Butue mnpezacrtaBieHuit o Ouocdhepe B Tpymax . 3rocca. Yuenume B. .
Bepnanckoro o 6uoctepe. O6mactu duochepsl u e€ coctas. XKupoe BelecTBo 6uochepsl u
ero GyHKIIUH.

3aKOHOMEpPHOCTH  cyllecTBoBaHuUs Oumocdepnl. OcobeHHocTH  Ouocepbl  Kak
rI00aIbHOM AKOcUCTeMBI. JInHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BellecTB
U OMOTeOXMMUYECKHE IUKITBI (YIiieposaa, a3ota). PUTMUIHOCTS siBIeHH B 6rochepe.

3oHanbHOCTH OMochepnl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWMHBIE JI€Ca, CMEIIAHHbIE M UIMPOKOJWCTBEHHBIC Ji€ca, CTENH, CaBaHHbBI, ITYCTBIHHU,
TPOIUYECKHE JIeca, BEICOKOropbs. Kinmmar, pacTuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (YHKIOMS >KMBBIX CHCTEM, OIICHKA WX PECYpPCHOTO TIOTCHIIMAIA W
onochepHbIX QYHKITHIA.

JleMoHCTpauK

[Toptpetsl: B. Y. Bepnanckuii, 3. 3tocc.

Tabmuuer u cxemsl: «leochepst 3emnn», «KpyroBopor azora B MHPUPOIEH,
«KpyroBopot yriaepoaa B mpupoae», «KpyroBopor kucnopona B mpupoze», «Kpyrosopor
BOJIBI B IIpupojie», «OCHOBHBIE OMOMBI cymny, «KinnMmarnueckue nosica 3emnny, «TyHapay,
«Taura», «CMmemannbii Jec», «llIupokonucTtBeHHbli jec», «Crenb», «CaBaHHAR,
«IlycteEay, «Tpornnueckuit gec».

Oo6opynoBanue: repdbapuu pacTeHU pa3HbIX OMOMOB, KOJUTEKIIUH >KMBOTHBIX.

Tema 11. YesnroBek u okpy:xawinas cpeaa

DKoJoTMYecKre KPU3UChI U WX NpuuuHbl. BosnelicTBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHre BO3AYIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymenue mnouBel. OxpaHa NOYBEHHBIX pecypcoB. 3menenue
KJIMMaTa.

AHTpPOIIOTEHHOE BO3JCUCTBUE HA PACTUTEIbHBIA W JKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M >KMBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXpaHbl Mpupoasl. KpacHbie
kHuru. Ocobo oxpansemsie npuponnbie Tepputopun (OOIIT). Boranuueckue caabpl u
300JI0TUYECKHUE MMAPKU.

OCHOBHBIE  MPUHIUIIBI  YCTOMYMBOTO  pPa3BUTUS  YEJIIOBEUECTBA U MPHUPOIBI.
PanmonansHOE MPUPOIOMOIH30BAaHUE U COXpaHEHHE OMOIOTMYECKOTO pa3HOO0pa3us 3emiin.
OO0mme 3aKOHOMEPHOCTH  TJI00aTbHBIX  AKOJOTHYECKUX  Kpu3ucoB. (OcoOeHHOCTH
COBPEMEHHOI'0 KPU3HUCa U €ro BEPOSITHBIE TTOCIECTBUS.

Pa3BuTHe METOMOB MOHHWTOPWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemubie ucciedosanusi nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOU
onepeemuxe.  buonocuveckoe  pasnoobpasue  u  oOuopecypcvl.  Hayuonanvhwvie
ungopmMayuonHvle cucmemvl, obecneuusaowue O0OCMYn K UHGOpMayuu no cOCMOSHUIO
omoenvHulX 6u008 u skocucmem. OCHOBbI IKOpeadbuIUMAyuUU IKOCUCEM U CHOCOO08
O0pbOBL ¢ OUONOBPENCOeHUAMU. Pexoncmpykyus MopcKux u HA3eMHbIX 9KOCUCTNEM.

JdemoHcTpanuu

Tabmumpr u  cxembl: «3arps3HeHne aTMmochepsl», «3arpsi3HEHHE TUAPOCPEpHI,
«3arpsizaenue mouBbl», «llapHukoBbii 3ddekT», «Ocob0 oxpaHsSEeMble MPUPOTHBIC
TEeppUTOPUNY, «MOIENH YIIPaBISIEMOT0 MUPAY.



Oo6opynoBanue: ¢Gotorpadhun OXpaHSEMbIX pacTeHUN H KUBOTHBIX KpacHoil KHUTH
Poccuiickont @enepanun, KpacHoil KHATM pernoxa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOI'MA
HA YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJabTaTaM OCBOCHHS OOYyYarONTUMUCS
porpaMM CPEeTHEro O0IIero o0pa3oBaHus: TUYHOCTHBIC, METANIPEAMETHBIC U TTPEAMETHEIE.

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IPOrpaMMBbI 110 OMOJIOTUU BbIIETIECHbI
CJIENIYIOLIME COCTaBIIAIONIME: OCO3HAHME OOYYAIOUMMUCA POCCHICKON TIpakIaHCKOM
UJCHTUYHOCTH — FTOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIPEIEIIEHUIO,
Hanudyue momueayuu K OOydeHUI0 OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXJIeHUI JUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH W HCTOPUYECKHUX TPATUIUN
pa3BUTHs  OWOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb  OOYUYAIOIIUXCS
PYKOBOJCTBOBAaTbCA B CBOEM JIEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM yCTaHOBKAaMH,
OPUCYIIMMU  CUCTEME  OHOJIOTMYECKOr0  OOpa3oBaHMs,  Haauyue  NPABOCO3HAHUS
HKOJIOTHYECKOUN KYIbTYPBI, CHOCOOHOCMU CMABUMb TIETN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pE3yJbTAaThl OCBOCHMSI NPOrpaMMbl IO OHOJOTUU JIOCTUTAIOTCS B
€IMHCTBE Y4YE€OHOM U BOCIUTATEIHLHOW NESITEIHbHOCTH B COOTBETCTBUU C TPAIUIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMH, HUCTOPUYECKUMU M  JTYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, MPUHITHIMU B O0OIIIECTBE MPaBUJIAMU U HOPMaMH MOBEACHUSI U CITIOCOOCTBYIOT
npoieccaM CaMOIIO3HaHUS, CAaMOBOCIIMTAHUSI W CaMOpPa3BUTHUS, Pa3BUTUSL BHYTPEHHEU
MO3ULINH JIMYHOCTH, MATPUOTHU3MA U YBAXKECHHSI K 3aKOHY U MTPABOIIOPSAAKY, YEIOBEKY TPY/a U
CTapuieMy TMOKOJICHUIO, B3aUMHOTO YBaXXEHUS, OEPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY
HACJIEJMIO U TPAJIUIIUSIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickont denepanuu, npupojae u
OKPY’KAIOIIEN CpeE.

JIMaHOCTHBIE pE3yNbTaThl OCBOCHHS Yy4eOHOro mpenmera «bHONIOTHS» HOMKHBI
OTpa)XkaTh TOTOBHOCTh U CITOCOOHOCTH 00YUYAIOIINXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEW TNO3MIMEN JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OPHUEHTAlUM, IO3UTUBHBIX
BHYTPEHHHX YOEXJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCUKUCKOTO
00111eCTBa, pacCIIMPEHUE KUZHEHHOTO OIbITa U OMbITA ACATEILHOCTH B MPOLIECCE peau3aluu
OCHOBHBIX HANPABJIECHUN BOCIUTATEIBHOM JAESITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKaaHCKOro BOCIUTAHMS

chOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIMH OOYYaromerocss Kak aKTHBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUIMCKOT0 OOIIECTRA;

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaK€HUWE 3aKOHA U
MIPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TPU CO3JAHUU Y4EOHBIX
MPOCKTOB, PEIICHWU YYEOHBIX M TO3HABATENIBHBIX 3aJlay, BBIMIOJIHEHUU OHOJIOTHYECKUX
HKCHEPUMEHTOB;

CIIOCOOHOCTh OMpEAENsATh COOCTBEHHYIO TMO3UIMIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YyMEHUE YYUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBHSI JIIOZIEH C pasHBIMA YOCXKIACHUSMHU, KYyJIbTYPHBIMHA IIEHHOCTSAMH U
COLMAILHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBLIMOJHEHUSI YUEOHBIX,
MO3HABATEIbHBIX W HCCIEN0BATENbCKUX 3a7a4, YBAXKUTEIBHOTO OTHONIEHUS K MHEHUIO
OMIMOHEHTOB MPHU 00CYKIESHUH CIIOPHBIX BOIIPOCOB OMOIOTUUECKOTO COJEPKAHNUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;



2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpPMUPOBAHHOCTh  POCCUMCKON  TIpakAaHCKOW  HMJICHTUYHOCTH, IATPUOTU3MA,
YBAKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Tepel PonnHo#, ropaoctu 3a CBOM
Kpaiu, CBOO PonyHy, CBOM SI3bIK M KYJIBTYPY, IIPOIIOE U HACTOSAIIEE MHOIMOHALIMOHAIBLHOIO
Hapona Poccuu;

LIECHHOCTHOE OTHOILIEHWE K TMPHUPOJHOMY HACICAWK) M IAaMSATHUKAM PUPOJBI,
JTOCTHKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ, POCCUMUCKUX YYEHBIX B CTAHOBJICHHUE U PA3BUTHE
Ouojornuy, MOHMMAHHS 3HAYCHUS OWOJIOTMHM B TIO3HAHWUW 3aKOHOB IIPUPOJIBI, B JKH3HU
YeJIOBEKa U COBPEMEHHOTO 00IIEeCTBA;

uaeiiHas  yOexAEHHOCTh, TOTOBHOCTh K CiyxeHuto u 3ammure OTtedecTsa,
OTBETCTBEHHOCTbH 3a €T0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAaHME JYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOT O MTOBEICHHUS;

CIIOCOOHOCTh ~ OILICHMBAaTh CUTyalldi0 MW [PUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIIEHHE K CBOUM POAUTEISIM, CO3JaHUKD CEMbH Ha OCHOBE
OCO3HAHHOT'0 NPUHATHUS UEHHOCTEM CEMEUHOM XHU3HU B COOTBETCTBUU C TPAAULIMUSAMU
Hapoj10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLICHUH;

IMOHUMAHUE YMOLMOHAIIBHOTO BO3AEUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXCHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIIEHUE MPOSBIATH
Ka4yeCTBA TBOPUYECKOMN JIMYHOCTH;

S) ¢usuyeckoro BoCHMTAHHMSA, (POPMHUPOBAHHUS KYJBTYPbl 3A0POBbA U
IMOLMOHAJIBHOIO 0JIArONOJIY YU

NMOHUMAaHWE M peanu3anus 3J0pOBOro U 0Oe30macHOro obpasa >XKU3HU (30pPOBOE
MUTaHKE, COOJIIOICHIE TUTHECHUYECKHX MPAaBWII M HOPM, COaJTaHCUPOBAHHBIN PEKUM 3aHATHI
W OTAbIXa, peryiaspHas ¢u3udeckas aKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOTO W
KOMITIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUIECKOMY 3I0POBBIO;

MMOHUMAHHWE IIEHHOCTH TMPaBWJI WHANBUIYAIHPHOTO W KOJUJIEKTHBHOI'O 0€301MacHOro
MOBEJICHUA B CUTYAIUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aIKOTOJIA,
HAapKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTb K TPY/ly, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPY10II00HU¢E;

FOTOBHOCTh K  AKTMBHOM  JICATEIBHOCTM  TEXHOJIOTMYECKOW H  COLMAIILHOU
HAIPABJICHHOCTH, CITIOCOOHOCTh HHUITUUPOBATH, TNIAHUPOBATH U CAMOCTOSTENILHO BHITIOIHATD
TAKYIO J€ITEIbHOCTb;

WHTEPEC K pa3nuuHbIM cepam nmpodeccrnoHambHOM AeITeNhHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIA BBIOOpP Oymyiiel mnpodeccur W peaanu30BBIBaTh COOCTBEHHBIC >KHM3HCHHBIC
TJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUHU BCEH
JKU3HMU;



7) 3K0JIOTH4eCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIICHHE K TNPHUpOJAe KaK HMCTOYHUKY >KU3HH Ha
3emJie, OCHOBE €€ CyIIECTBOBAaHUS,

MOBBIIICHNUE YPOBHS SKOJOTMYECKOU KYJNbTYPhI: TPUOOPETEHHE OMbITAa TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOKHBIX MTOCIEACTBUH JJIs1 OKPYKAIOIIEW CPEbI;

OCO3HaHHE TJI00ATHHOTO XapaKTepa IKOJIOTHUECKUX MPOOIEeM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTh HCTMOJIb30BaTh MPUOOpETacMble NPH HM3YYCHUU OMOJIOTMU 3HAHHUS U
YMEHUS TIPU pEHICHUU NPOOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOAONOIL30BAHUEM
(cobGunroieHre MpaBwIl MTOBEJEHUS B MIPUPOJIE, HAMPABICHHBIX Ha COXPAHEHHWE PABHOBECHUS B
AKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Onochephl);

AKTHBHOE HEMPHUATHE JICMCTBUM, NPUHOCIIINX BPEJ] OKPYKAIOIIEH MPUPOITHON Cpele,
YMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHHIE JKOJIOTUYECKUE NOCJIEICTBUS
MPEANPUHUMAEMBIX ICMCTBUM U NMPEIOTBPALIATh HX;

HaJM4YUE€ PA3BUTOr0 SKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOITMYECKOW KYJBTYPBI, OIbITA
JEATENIBHOCTH AKOJOTHYECKOW HAIPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIbHOW MpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN AEATEIbHOCTU SKOJIOTUUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKU U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha Juajore KyJbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEI'0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpPILIEHCTBOBAHUE  A3BIKOBOM M  YUTATEIbCKOM  KYyJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIIOABMHU U MIO3HAHUS MUPA;

MOHUMaHUE CTenuPpUKU OMOIOTUM KaK HAYKH, OCO3HaHUsS €€ poiu B (GOPMHUPOBAHUU
PAallMOHAIIBHOTO HAay4YHOTO MBIIIJIEHUS, CO3JaHUU LEJIOCTHOIO MpEACTaBICHHUS 00
OKPYXAIOIeM MHUPE KakK O €IWHCTBE MPHUPOJBI, YEIOBEKa M OOIIEeCTBa, B IMO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXpaHEHUS MPUPOJTHOTO PABHOBECHS;

yOXKIEHHOCT, B  3HAYUMOCTH OHOJOTMM JUIi COBPEMEHHON  IIMBUJIM3AIUU:
o0OecriedyeHuss HOBOTO YPOBHS  Pa3BUTHUA  MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTUN, CHOCOOHBIX pEeIIaTh PECypCHblE MNpPOOJIEMbl PAa3BUTHS YEJIOBEUYECTBA,
MOWCKA MyTeH BBIXOJIAa U3 TJIOOATBHBIX IKOJIOTHYECKUX MPOOJIeM U oOecrieueHus mepexoza K
YCTOMYMBOMY PpAa3BUTHIO, PALHMOHAIBHOMY HCIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB H
(GhOpMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKMX 3HAHWUW B IENSAX IOBBIIMICHUS
o0IIeil  KyJabTyphl, €CTECTBEHHO-HAy4YHOM TpaMOTHOCTH, KaK COCTaBHOM  4acTu
GYHKIIMOHATHHOM TPAMOTHOCTH 00 y4Jaromuxcs, GopMUpyeMol pu U3y4yeHUN OUOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOJOB IO3HAHHUSA, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJI30BaTh MOJyYaeMble 3HAHUSA Ui aHAIU3a M OOBSICHEHUS SIBICHUUI
OKPYXKAIOIIEr0 MUpa U MPOUCXOMASIINX B HEM U3MEHEHUH, YMEHHUE JieslaTh 00OCHOBaHHBIC
3aKJIIOUCHUSI HA OCHOBE HAy4HBIX (PAKTOB M HMMEIOIIUXCS JAHHBIX C IEIbI0 TOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS pelIeHUus
po0OJIEM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE LIEHHOCTU HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH MPOEKTHYIO
Y UCCIIEIOBATENbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHHMIO U CaMO00pa30BaHUIO, K
AKTUBHOMY IOJYYCHHIO HOBBIX 3HAaHUN 1O OMOJOTMU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSMM.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3ybTaThl OCBOCHHS YI€OHOTO mpeaMeTra «broaorusy BKIOYAIOT:
3HaYUMBbIE 11 (POPMUPOBAHUS MHUPOBO33PCHHUS OOYUAOIMIMXCS MEXIUCITUTUTHHAPHEIE
(MEeXTpeaMeTHbIE) OOIeHAyYHbIE TOHSATHS, OTPAXKAIOIUe 1ETOCTHOCTh HAYYHON KapTUHBI
MHUpa U CIIeIU(PUKY METOIO0B MTO3HAHUS, HCIIOIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO,
DHEprus, ABJICHUE, IPOIECC, CUCTEMA, HAYYHBIN (PaKT, MPHUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIEAOBaHUE, HAOJIOJEHUE, H3MEPEHUE, SKCIEPUMEHT U JpYrue);
YHUBEPCAIbHBIC yUeOHBIC ACHCTBUS (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHEIC),
oOecrieynBamue QGopMupoBaHue (QYHKIIMOHATBLHONM TPAaMOTHOCTH M COIUAIBHOM
KOMIIETEHIIMM O00YyYaloIuXcsi; CHOCOOHOCTh OOYYaroIIMXCsl HCIOJIb30BaTh OCBOCHHBIC
MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YIeOHbIE TEUCTBUS B
MO3HABATEIHLHON U COLIUATBLHOMN MPAKTUKE.

B pesynbrare u3zyueHus OHOJIOTMM Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUs Yy
oOyuaromerocsi OyayT chOpMHpPOBAaHBI I[IO3HABATENIbHbIE YHUBEpPCAJIbHBIE y4eOHBIE
NEHUCTBUSA, KOMMYHHKATHBHBIC YHUBEpPCAJIbHBIC Yy4eOHBIC JCHCTBHUS, pETYyJISATUBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS, COBMECTHAS IEATEIbHOCTD.

MeranpenMeTHbie pe3ylbTaTbl OCBOEHUSI MPOTPaMMBbI CpPEIHEro 00IIero oopa3zoBaHus
JOJIKHBI OTPaXKATh:

OBjajieHre YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBbIe JJIOrHYeCKHE TeHCTBHS:

CaMOCTOSITEIIFHO (HOPMYIUPOBATh W AKTYaIM3UPOBAThH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHHWM 3HAHWK TPHEMBI JIOTUYECKOTO MBINUICHUS (aHAIM3a,
CUHTE3a, CpPaBHEHHUS, KiacCUpUKAIMKU, O0O0OIEHHUs), PACKPBHIBATh CMBICI OHOJIOTHYECKUX
NOHATHH (BBIIEIATh HMX XapakTEepHbIC MPU3HAKW, YCTAaHABIMBATh CBS3H C JPYTHMH
MOHSITUSMHU );

OIPEACNATh LETN JEATEeTbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCUTH PE3yJbTaThI IEATEILHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHE TOHATHS JUIsl 00BbsCHEHUS (AKTOB M SIBICHUW >KUBOU
TIPUPOJIBL;

CTPOUThH JIOTHYECKUE PACCYXIACHUS (MHIYKTHBHBIC, ICAYKTHBHBIC, IO AaHAJIOTHH),
BBISIBJISITh ~ 3aKOHOMEPHOCTH W TNPOTHBOPEUYUST B pPAaCCMAaTPUBAEMBIX  SIBJICHUSX,
(GhOpMyIHpPOBATH BHIBOIBI U 3AKITIOUCHUS;

NPUMEHSTH CXEMHO-MOJIENIbHBIC CPEACTBA JJIS MPEACTABICHUSI CYIIECTBEHHBIX CBSI3EH U
OTHOIIICHUH B U3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaK)Ke MPOTHBOPEUYUI Pa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX WH(OPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIAaH pElIeHHs NpoOiieMbl ¢ y4€TOM aHaliM3a HMEIOLIUXCS
MaTepHAIbHBIX ¥ HEMAaTEPHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIICICTBUN e TETHHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCIOBUSX PEATHHOTO, BUPTYATBHOTO H
KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.



2) 6a30BbI€e HCCIIEI0BATEIbCKHE ICHCTBUS:

BJIAJCTh HABBIKAMH  y4e€OHO-HCCIIEOBATEIbCKOH U TMPOEKTHOM JIeATEIhHOCTH,
HABBIKAMH PAa3peIIeHus] MPOOJIEM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSATEILHOMY
MOWCKY METOJIOB pEIICHUS TMPAKTUYECKUX 3aJad, NPUMEHEHHIO PAa3JIHUYHbIX METO/OB
TIO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIC BHJIBI NIEATEILHOCTH IO TOJYYCHHUIO HOBOTO 3HAHWS, €ro
WHTEpIpEeTalluy, MPeoOpa30BaHUI0 M IPUMEHEHUIO B YICOHBIX CUTYyAIUSAX, B TOM YHCIIC TTPU
CO37aHUH YIEOHBIX M COIMATBHBIX MPOCKTOB;

dbopMHUpOBaT, HAYYHBIM THUIl MBINUJICHUS, BIAJAETh HAYYHOM TEPMHUHOJIOTUEH,
KJTFOUEBBIMHU TTOHATUSIMH U METO/IaMH;

CTaBHTh M (OPMYJIMPOBATh COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON JIEITCIPHOCTH U
KU3HEHHBIX CUTYaIIUSX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3ajady, BBIIIBUTATh
runore3y e€ pemieHus, HaXOAUTh apryMEHThI IS JOKa3aTelbCTBA CBOUX YTBEPIKICHHM,
3aJ1aBaTh MapaMeTPbl U KPUTECPUH PEIICHUS;

aHAIM3UPOBATH TIONYYCHHBIE B XOJE PEIICHUS 3aJadd PEe3yNbTaThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH LI€JICHANIPABICHHBIA MOUCK MEPEHOCa CPEJCTB M CIOCOOOB JEHCTBUS B
po¢eCCHOHATILHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B T[IO3HABATEIBHYID W TMPAKTHYECKYI0 O0JIacTH
KU3ZHENIEATETbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJEH, MpeajiaraTh OPUTHHAJIBHBIC MOAXOAbl M PEIICHUS, CTaBUTh
POOJIEMBI U 33]1a4H, TOMyCKAIONHe aTbTePHATUBHBIC PEIIICHUS.

3) paboTa ¢ nuHpopManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(MOpPMAIUHU (TEKCTe yueOHOTo MocoOus,
HAyYHO-TIOMYJISIPHOW ~ JIUTEpaType, OWOJOTHYECKUX  CJIOBApSAX W CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTE), aHAIM3UpOoBaTh MHOOPMAIUIO PA3IUMYHBIX
BUIOB # (GOpM TPEICTABICHUS, KPUTHYECKH OICHWBATh €€ JIOCTOBEPHOCTh M
HENPOTHUBOPEUYUBOCTD;

dbopMynMpoBaTh 3aMpoChl U MPUMEHITh pa3IMYHbIe METOABl NMPHU TMOMCKE U O0TOOpE
Ononoruvyeckoi nHGOpMaIIH, HEOOXOAUMOM JIJIsi BEITIOTHEHUS YI€OHBIX 3a71a4;

NpUOOPETaTh OMBIT UCIIOJIb30BAHUSI MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOJIL30BAHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIHO BBIOMPATh ONTHMAIBHYIO (OPMY TPENCTaBICHUS OMOJIOTUYECKON
uHopManuu (cxembl, rpaduKH, IUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYroe);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAauyeCTBE CPEJACTBA MpU padoTe ¢ OMOIIOrHYecKOou
uH(OopMaIMeil: TPUMEHATh XUMUYECKHEe, PU3NYECKUe U MaTeMaTHYeCKUEe 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBUATypy, HOMEHKIIATYPY, HMCIOJIb30BaTh W MPEOOPa3OBhIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMHU PACIO3HABAaHWS W 3alUTHl HHPOpMalUU, HHOOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBj1ajieHNe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BCeX cdepax >XKH3HU, aKTUBHO Y4YacTBOBaTh B
JMAJIOTe WM JUCKYCCHUU IO CYIIECTBY 00CYXKIaeMO TeMbl (YyMEHHE 3a/iaBaTh BOIPOCHI,



BBICKA3bIBATh CYXKJEHUSI OTHOCUTEIBbHO BBIMIOJIHEHUS MpesiaraeMoi 3ajJayu, YYUTHIBATh
WHTEPECHI U COrIaCOBAHHOCTD MO3UIIMM IPYTUX YYACTHUKOB JUAIOra WIH TUCKYCCUN);

pacrio3HaBaTh HeBepOallbHbIE CpEJCTBa OOIICHUS, MOHUMAaTh 3HAYEHHUE COLMAIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTyallMd, yMeTh CMSr4aTh
KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIIAJCTh PA3IMYHBIMK CIIOCOOAMH OOIICHHSI U B3aUMOJICUCTBHS, IIOHUMATh HAMEPEHUS
JIPYTUX JIOJIeH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM
dbopme hopmMyIHpOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl IeSITeJIbHOCTD:

NOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIAMBUIYAIbHOW pabOTHI
OpU pelIeHur OUOJIOTrMYECKOl MpoOJieMbl, 0OOOCHOBBIBATH HEOOXOAMMOCTb INPUMEHEHHUS
TPYIIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUU Y4eOHOH 3a1auH;

BBIOMpAaTh TEMATUKY U METOJIbI COBMECTHBIX JNEUCTBUN C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEM Ka)KJI0T0 WieHa KOJJIEKTHBA;

NPUHUMATh IEIHM COBMECTHOW JEATEIIbHOCTH, OPTaHU30BbIBATH U KOOPAMHUPOBATH
JEUCTBUS MO €€ NOCTHKEHHIO: COCTABIAThH IUIAH JACHUCTBUN, PACTIPENCISTh POJIM C YUYETOM
MHEHUH y4aCTHUKOB, OOCYKJaTh PE3YJIbTaThl COBMECTHOW PabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJAJa M KaXJOr0 Y4YaCTHHKAa KOMaH/Abl B OOLIUN
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeAJiaratb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULMN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATETMYECKOE ITOBEJICHUE B PA3JIMUHBIX CHUTYaIUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJaeHne YHMBEPCAJTbHBIMY PEryJISTUBHBIMHU ACHCTBUSIMH:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIEM U UX pEIICHUs B
YKU3HEHHBIX M YYEOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM 1I€JIEBbIE€ U CMBICIIOBBIE YCTAHOBKU B
CBOUX JIEWCTBUSAX M MOCTYNKaxX MO OTHOILIECHHIO K >KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEILHO OCYIIECTBISATh O3HABATENIBHYIO IESITEIBHOCTD, BBISIBISTH IPOOIEMBI,
cTaBUTh U (popmynupoBaTh COOCTBEHHBIC 3a/layd B 0Opa30BATEIILHOW JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIHO COCTAaBJISATh IUIAH PEHICHUS MPOOJEMBI C YYETOM HWMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpaTh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEAIOUYTESHUN;

JienaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (DOPMHUPOBAHHWIO W TMPOSIBICHUIO ITUPOKOW JPYIWIAA B Pa3HBIX
00J1acTSIX 3HAHWM, IIOCTOSTHHO MOBHIIIIATH CBOM 00Pa30BaTebHBIA U KYJIbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JIESITEIBHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;



BJa/JIeTh HAaBBIKAMU TI103HABATEIbHONW pe(QIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN W MBICIUTEIBHBIX IIPOLECCOB, UX pPE3YyJIbTaTOB M OCHOBAaHUM, HCIOJIb30BAThH
npue€MbI peIeKCUU JUIsl OLEHKHU CUTYallMU, BEIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U ApPTYMEHTBI IPYTUX IPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

3) npuHsATHE ceOs U APYTUX:

NpPUHUMATh ce0sl, MIOHMMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M APTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLIUOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIoBeKa.

IMPEIMETHBIE PE3YJIBTATBI

[IpeaMeTHble pe3yabTaThl OCBOEHUSI CojJiepkaHus yueOHoro npeamera «buonorus» Ha
yrayOJa€HHOM ypOBHE OpHEHTHPOBAaHbI Ha oOecrneueHue MnpopuiIbHOrO O0ydeHUs
oOyyaromuxcst Ononoruu. OHU BKIIIOYAIOT: crieupruyeckue sl OMOJI0ruy HayYHbIE 3HAHMS,
YMEHUSI M CIOCOOBI JIEHCTBUIA MO OCBOCHUIO, MHTEPIIPETANA U MPEOOPa30OBAHHUIO 3HAHUM,
BUJIBl JESATEIBHOCTU IO TOJYYEHHUIO HOBBIX 3HAHMM M HMX IPUMEHEHUIO B Pa3JIMYHBIX
y4eOHBIX, a TakKe B peEaIbHbIX KU3HEHHBIX cuTyanusax. lIpenMerHble pe3ylbTaThl
MPEACTABIIEHBI IO TOaM U3y4YECHHS.

[IpeameTrHbie pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorusi» B 10 Knacce
JIOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, B MO3HAHUU 3aKOHOB MPUPOJLI U
pelieHnr TpoOJIeM PAIMOHAIBHOTO TMPUPOJONOIB30BAHMS, O BKJIAJE POCCHUHCKUX U
3apyOeKHBIX YUEHBIX B PA3BUTHE OMOJIOTUH;

BJIAJICHUE CHUCTEMON OMOIOTHYECKUX 3HAHWHN, KOTOpask BKIIOYAET: OCHOBOIIOIATAIOIINE
OMOJIOTMYECKUE TEPMHUHBI M MOHATHUS (PKU3Hb, KJIETKA, OPraHU3M, METa00IM3M, TOMEOCTas,
CaMOpEryJysilivsi, CaMOBOCIPOU3BEJICHUE, HACIEACTBEHHOCTh, HW3MEHUYUBOCTb, POCT U
paszButHe), Ouonormdyeckue teopuu (kierounas teopus T. IllIBanna, M. Ilneiinena, P.
BupxoBa, xpoMocoMHasi Teopus HaclieacTBeHHOCTH T. Moprana), yuenus (H. . BaBunosa
— 0 IEHTpax MHOrooOpasuwsi W TMPOUCXOXKIACHUS KYyJIbTYPHBIX pACTCHHi), 3aKOHBI
(emmHOOOpa3usi TMOTOMKOB TEPBOTO  IMOKOJEHUS, pPACHICIUICHUS, YHUCTOThl TaMeT,
HE3aBUCUMOro HaciuenoBanuss [. Menzaens, roMOJOrM4ECKUX PSAAOB B HACIEACTBEHHOU
n3menunBocty H. Y. BaBuiioBa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJAaMU  HAy4YHOTO TIO3HAHUS, UCIIOJIb3YyEeMBIX B
OMOJIOTHYECKHUX HMCCIICIOBAHUAX JKHBBIX OOBEKTOB (OMHCaHWE, M3MEPCHHE, HaOJIOJCHHUE,
HKCTIIEPUMEHT);

YMEHHUE BBIJCNATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPUOT,
OJTHOKJIETOYHBIX Y MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHCJEe OakTepuid, TpuOOB,
pacTeHMi, >KMBOTHBIX U YEJIOBEKAa, CTPOCHHS OpPraHOB M CHCTEM OpPraHOB pACTCHUH,
KUBOTHBIX, YEJIOBEKAa, NPOILIECCOB KU3HEAESITEIbHOCTH, NPOTEKAIIINX B OpraHu3Max
pacTeHul, S>KMBOTHBIX U YeJIOBEKa, OWOJIOTMYECKUX TIPOILECCOB: OOMEHa BEIIECTB
(MeTaboM3M), MPEBPAILICHUS SHEPTUU, OPOKEHUSI, aBTOTPO(HOTO U TeTEPOTPOGHOIO TUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a, raMeTroreHesa, 3MOpHOreHesa,
MOCTAMOPUOHAJIBHOTO PAa3BUTHS, PA3MHOXKEHUS, WUHIAUBUIYAIHHOTO pPa3BUTHUS OpraHU3Ma
(oHTOr€eHe3a), B3aUMOJIEUCTBUS T'€HOB, TETEPO3UCA, UICKYCCTBEHHOT O 0TOOPA;

YMEHUE yCTaHABIMBAaTh B3aUMOCBSI3U MEXKIY OpPraHOUJaMH KJIETKH U UX (YHKIIUSIMU,
CTPOCHHEM KJIETOK pa3HbIX TKAHEW W WX (PYHKIUSIMH, MEKIY OpraHaMH M CHCTEMaMH



OpraHOB y pacTEHUH, )KUBOTHBIX U YEJIOBEKa U MX (PYHKIIUAMH, MEXTY CUCTEMaMU OPTaHOB
U uX (QYHKIUSAMH, MEXKIy 3TanmaMd OOMEHa BEUIECTB, JTalaMH KJIETOYHOTO IHKJIA U
KU3HEHHBIX IIMKJIOB OPTraHU3MOB, 3TalmaMyd SMOPHUOHAIBLHOIO Pa3BUTHUS, TEHOTUIIOM H
dbenorunom, GeHOTUTIOM U PaKTOpaMH CPebl OOUTAHMUS;

YMEHUE BBISBIATH OTJIWYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE PACTEHU,
YKUBOTHBIX U YEJIOBEKA;

yYMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTUIO
Y CUMBOJIMKY JUJISl JOKAQ3aTeNbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yMEHHUE pelaTh OMOJOTMYECKHE 3aJa4M, BBIABIATh MPUYUHHO-CIICJCTBEHHBIEC CBS3U
MEXIy HCCIEAyEeMbIMU OUOJIOTUYECKUMHU TMPOLIECCAaMU U SIBJIICHUSIMU, JIeJIaTh BBIBOJABI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOIHATH JJA0OPATOPHBIE U MpaKTUYeCKue paboThl, COOIIOAATh MpaBUiia IPH
paboTe ¢ yueOHBIM U Ta0OpPaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJBUIaTh THUIIOTE3bl, MPOBEPSATh HX SKCIEPUMEHTAIbHBIMU CPEICTBAMH,
bopMynupysi 1eNb HCCIEAOBAHMS, AHATM3UPOBATH IOJYYEHHbIE pE3yJIbTaThl U JENaTh
BBIBO/IbI;

yYMEHHUE Yy4acTBOBATh B y4eOHO-UCCIEI0BATEIbCKON paboTe MO0 OUOIOTUH, SKOJIOTUU U
MEJUIIUHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO MPEICTABIISThH
MOJTyYEHHBIE PE3YJIbTATHl HA YYEHUYECKUX KOH(DEPEHIUSX;

YMEHUE OLIEHHUBATh STUYECKHUE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUH B 001acTH
OMOJOTUY W MEIUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIIPABICHHOE
U3MEHEHHE T'eHOMa U CO3/IaHhE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE  OCYIIECTBJIATh OCO3HAHHBIA  BBIOOp  Oyaymed  npodeccrHoHaIbHON
NESITeNTHbHOCTU B 00JaCTH OMOJIOTHUU, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHUH, CEIbCKOTO
XO03SMCTBA, TMHWILNEBOM  MPOMBIIUICHHOCTH, YyIAyOJaTh  [O3HABATEIbHBIM  HHTEpEC,
HANPABJICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH MPOPECCHU M TPOAOTKEHUE
OMOJIOrMYecKOro 0Opa3oBaHUsl B OPraHU3ALMIX CPEIHEro NpodhecCuOHAIbHOTO U BBICHIETO
oOpa3zoBaHusl.

[IpenmerHbie pe3ynabTaThl OcBOoeHUsI yueOHoro mpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTUN B CUCTEME €CTECTBEHHBIX HAYK,
B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHBI MUpPA, B TIO3HAHUU 3aKOHOB
MIPUPOBI U PEIICHUH YKOJIOTUUECKUX MPOOJIEM UETIOBEUYECTBA, a TAKKE B PEIISHUU BOMIPOCOB
PaIMOHAIBHOTO TPUPOJIOIOIBb30BaHUA, U B (OPMHUPOBAHUU I[EHHOCTHOI'O OTHOIIEHUS K
pUpoJie, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

yMEHUE BJIAJETh CUCTEMOU OMOJIOrMYECKUX 3HAHUHM, KOTOpask BKIIOYAET OIpeIesIeHUs U
MOHUMAHHUE CYIIHOCTH OCHOBOIIOJAraroluXx OMOJIOTUYECKUX TEPMHUHOB W TOHSATUM (BUJ,
sKocucTema, oOmocdepa), Ouonornueckue Teopuu (dBoironmMoHHas Tteopus Y. JlapBuna,
CUHTeTHUEeCKas Teopus 3Boyonuu), yueHus (A. H. CeBepiioBa — 0 myTsSX U HaNpaBICHUSIX
ssomoru, B.M. Bepnanckoro — o 6uocdepe), 3akoHbl (FeHETHUECKOTO paBHOBecus JIxK.
Xapnu u B. BaitnGepra, 3apoapimeBoro cxojactsa K. M. bapa), npaBuia (Muaumyma FO.
JInbuxa, 3KOJIOrMYECKOW MUpaMuIbl SHEPruum), rumoresbl (runoresa «vupa PHK» V.
['un6epra);

YMEHUE BIIaJIeTh OCHOBHBIMU METOJaMU HAy4YHOTO TMO3HAHMSI, HCTOJIb3YEeMBIMU B
OMOJOTUYECKUX HWCCIIEIOBAHMIX JKHBBIX OOBEKTOB W JKOCHCTEM (OMUCAaHUE, U3MEPEHHE,



HAOJIIO/ICHHE, IKCIIEPUMEHT), CIIOCOOAMHU BBISIBIICHUS U OLIEHKH aHTPOTIOTEHHBIX N3MEHEHHM
B IIPUPOJIE;

YMEHHUE BBIICIATHh CYIIECTBEHHBIE NPHU3HAKH: BUIOB, OMOTCOIIEHO30B, SKOCHCTEM W
ouocdepsl, CTAOMIM3UPYIOIIET0, JBMKYIIETO M Pa3phIBAIOIICTO €CTECTBEHHOI'0 OTOOpa,
ATOMATPUYECKOTO0 W CHUMIATPUUYECKOT0 BHUA000pAa30BaHUS, BIUSHUS JBIKYIIUX CHII
HBOJIIOIMHU Ha T€HO(OH MOMYJISAINH, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpejie OOUTaHus,
YepeOBaHUS HAINPABJICHUH SBOJIONNH, KPYyroBOpOTa BEIISCTB M IIOTOKA JHEPTUU B
HKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3U MEXIY IMPOIECCAMHU HBOJIOIUHU, IBIKYIIUMHU
CHUJIaMHM aHTPOIIOTCHE3a, KOMIIOHCHTAMH Pa3JIMYHBIX SKOCHCTEM W TPHUCIOCOOJICHUSIMHU K
HUM OpTaHU3MOB;

YMEHHUE BBISBISTh OTJIIMYUTEIbHBIE MPU3HAKU YKUBBIX CHUCTEM, MPHUCIOCOOJIEHHOCTh
BUJIOB K cpene oOWTaHus, aOMOTUYECKUX W OMOTHYECKUX KOMIIOHCHTOB DJKOCHCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOIIECTBAaX, AHTPOIMOTCHHBIX H3MEHEHHMH B IKOCHCTEMAaXx
CBOEM MECTHOCTH;

YMEHHUE UCTOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
U CUMBOJIMKY JJISl JIOKa3aTelbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKHUX TPYII,
B3aMMOCBSI3H OPTAHU3MOB U CPENIbl OOWTAHWS, CIUHCTBA YETTOBEYECKUX Pac, HEOOXOTUMOCTH
COXpaHEHUs1 MHOr0o0pa3us BUOB U IKOCUCTEM KaK yCIIOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeII0BEUECTBA;

yMEHHUE peliaTh OHOJIOTMYECKHE 3aJa4M, BBISABIATh MPUUYUHHO-CIICJCTBEHHBIE CBS3U
MEXIY HCCIEAYyeMbIMU OWOJIOTMYECKMMHU MPOIIECCAMU U SIBICHUSIMH, JENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH TTOJYYCHHBIX PE3yIbTATOB;

yYMEHUE BBITOIHATH JTJA0OPATOPHBIE M MPaKTUYECKUe paboThl, COOMIOATh MIpaBmiIa MpU
pabote ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSITh HX OSKCHEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynHMpysl TIeNb HCCIASAOBAHMS, aHATU3UPOBATh ITOJYYCHHBIC pE3yJabTaThl W JeJaTh
BEIBOJIBL;

YMEHHUE y4acTBOBaTh B y4€OHO-UCCIIEIOBATEILCKON paboTe MO0 OMOJIOrHH, YKOJIOTHU U
MEAUITMHE, TPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJUIHO MPEACTABIISATH
MOJTYYCHHBIC PE3YJIBTATHl HA YUEHUYECKUX KOH(DEPEHITUAX;

YMEHHUE OIEHUBATh THUMOTE3bl M TEOPUM O MPOUCXOXKIECHUU >KU3HHU, YEJIOBEeKa H
YEJIOBEUECKHUX pac, O MPUUYMHAX, TOCIEACTBUAX U CIOCO0ax MPEeIOTBPAIICHUS TII00ATBHBIX
U3MEHEeHHI B 6nocdepe;

YMEHUE  OCYIIECTBIATh OCO3HAHHBIA  BBIOOp  Oyayuied  npodeccruoHaIbHON
NESTENhHOCTH B 00JaCTH OWOJOTHH, DKOJIOTHH, MPHUPOIONOIb30BAHNAS, MEIUIIUHEI,
OMOTEXHOJIOTUH,  TICUXOJOTHUM,  BETEPUHAPUHM,  CEIIbCKOTO  XO3SMCTBA,  MUIIEBOM
MIPOMBIIIVICHHOCTH, YITYOJIsTh TO3HABATEIBHBIN WHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH Mpodeccrur M MPOJOJDKEHHWE OUOJIOrMYecKOoro oOpa3oBaHUsS B
OpraHu3alUsIX CPETHET0 MPOodheCCHOHATBHOTO M BBICIIIEI0 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos DJIEeKTPOHHbBIE
No 11/ HaunmeHoBaHMe pa3iesioB U TeM Komrpomsmsie | Tparuseckue (uudposbie)
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI pecypes!
1 buonorus xak Hayka
2 JKuBbIC CHCTEMBI U UX U3YYCHHE
3 buonorus knetku 1 0.5
4 XuUMHUYECKasi OpraHu3aIus KICTKHA 10 1
) CrpoeHune U pyHKIMU KIETKU 8 2
5 OOMeH BeIecTB U NpeBpalleHHe YHEPTUH B 9 1
KIIETKE
7 HaCJ'IeI[CTBCHIfaSI uHbopManus u 9 1 05
peanu3anus e€ B KIeTKe
JKu3HEHHBIN LUK KIETKU 6 1
Crpoenue U pyHKIIMM OpPraHU3MOB 17 1.5
10 Pa3MHOkeHHE U pa3BUTHE OPTraHU3MOB 8 1.5
1 ['eHeTrnka — HayKa O HACJICICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'enetnka yenoBeka 3 0.5
15 Cenekiusi opraHu3MOB 4 1 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 13




11 KJIACC

KonuuecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoasubie | IIpakruuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 3apokIeHUE U PA3BUTHE YBOIIOIMOHHBIX 4
Mpe/icTaBIeHUI B OMOIOTUN
Mukpo3BoIous U €€ pe3yabTaThl 14 2
MakposBonronus U €€ pe3yJIbTaThbl 6
[Ipoucxoxaenue u pa3BUTHE KU3HU Ha
4 P A p 15 1.5
3emie
5 [TpoucxoxaeHune yenoBeka — aHTPOIIOTEHE3 10 1
DKOJOTUsl — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHW3MOB M HaIOPTraHU3MEHHBIX CHCTEM 3 0.5
C OKpYy»Karollleu cpenou
OpraHu3Mebl 1 cpeia OOUTaHuUs 1.5
DKOJIOTHs BUJIOB U HOIMYIISIIIUI 0.5
DKOJO0THUsl COOOIIECTB. DKOIOTHUECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas SKocUcTEMA 6
11 UenoBek U OKpyKarolas cpea 6
12 PezepBHoe Bpemst
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue;
non penakiueit [laceunnka B.B., Akiimonepnoe obmiectBo «M3aaTenbeTBO
«[Ipocemienue»



