PABOYASI IPOTPAMMA
(ID 8229867)

yueOHoro npeamera «buosorus. YriydaeHHbIH YPOBEHDb)

nist ooydaronuxcst 10 —11 kimaccos



MNOACHUTEJIbBHASA 3AIIMCKA

Hacrosimas pabouast mporpaMmma 1o JUISt KJlacca cpegHen
00111e00pa30BaTENBHON MIKOIBI COCTABIIEHA HA OCHOBE:

1. ®enepanbHoro 3akoHa «O6 oOpasoBanuu B Poccuiickoit deneparnum» ot 29.12.2012 Ne
273-03.

2. «O BHecenun uzMeHeHuil B dDenepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit
®deneparun» ot 24 ceHTs0ps 2022 1. Ne 371-D3.

3. IIpuxa3z MunucrepctBa oOpazoBanus U Hayku Poccuiickoii @enepaunu Ne 413 ot 17
Mast 2012 r. «O0 yrBepx)aeHUU (eaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeHero oomero o0pa3oBaHUs.

4. Tlpuka3z MunuctepctBa npocsemuienust Poccuiickoir @enepanuu ot 12.08.2022 No 732
«O BHECeHMM MW3MEHEHHMH B (QenepaibHbli TOCYIapCTBEHHBI 00pa30BaTEIbHbII
CTaHJApT CpeIHEero oOIero oOpa3oBaHMs, YTBEPXKAECHHBIH MPUKa30M MHUHHUCTEPCTBA
npocsemeHus Poccutickoit @eneparun ot 17 mast 2012 1. Ne 413».

5. [IIpuxa3z Munucrepctsa npocseuieHus: Poccuiickoit @enepaunu ot 27.12.2023 Ne 1028
«O BHeCEeHMU U3MEHEHUU B HEKOTOpPBIE MPUKa3bl MUHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit denepanun, KaCaroIMecs benepanbHBIX  TOCYIApCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OCHOBHOTO OOIIEro OO0pa30BaHUS M CPEIHETO OOIIEro
oOpa3oBaHus», 3aperucTpupoBanHoro B Muntocre Poccun 02.02.2024 1. Ne 77121.

6. Ilpuxa3 MunucrtepctBa npocseiieHust Poccuiickoit ®enepanun ot 18.05.2023 Ne 371
«O06 yrBepxkaeHHH (eaepanbHO 00pa30BaTENbHON MPOrpaMMBI CPEIHErO OOIIEro
00pazoBaHUM.

7. Tlpuka3 MunucrepcTBa npocseuieHus Poccuiickoit @enepannu ot 09.10.2024 Ne 704 «O
BHECEHWU W3MEHEHUW B HEKOTOpble MpuKa3kl MuHHCTepcTBa MpocBelneHus P,
kacaronmecs (denepanbHeIX o0pazoBaTeiabHbIX mporpamm  HOO, OOO u COO»
(3apeructpuposad ot 11.02.2025 roxa).

8. OcHOBHOI1 00pa3oBaTeIHLHON MPOrpaMMO¥ cpeTHero o0mero oopazosanus MAOY
Kackapunckoii cpeaeit 061eo0pa3oBaTeIbHON HIKOJIBI, YTBEP)KICHHON Ha MEACOBETE,
npoTokod Nel5 ot 11.07.2025 r., mpukaszom Ne 491 ot 13.08.2025r., cormacoBaHHOM
Vupapnsitoumm CoetoM mkoiibl 25.07.2025 r. (mpotokon Nel1).

9. Ycrabom MAOY Kackapunckoit COI, yTBepKICHHBIM MPUKA30M HadaJbHUKA
yIIpaBlIeHHs] 00pa30BaHUsl AIMUHHUCTpAluu TIOMEHCKOr0 MYHHUIMIIAJbHOTO paioHa OT
25.05.2016r. Ne138-O.

10. INporpammoii Boctiutanust MAO Kackapunckoit COLL (pukas ot 16.02.2021r Ne 94).

11. TTonoxxeHneM 0 MPoOMeKyTouHOM aTTectanuu (nmpukas Ne395 ot 12.10.2015r1.)

12. Yuebnoro mimana MAQOY Kackapurckoit COILLl, yTrBepkJISHHOTO Ha IEJICOBETE,
npotokoi Nel3 ot 27.06.2025 r., npukazom Ne 458 ot 27.06.2025 1. 1 cOrlIacOBaHHOTO
Vpapnstonmm CoetoM mkoiibl 27.06.2025 r. (mpotokon Ne 10).

13. TlonoxxeHust o pabo4YMX MpPOrpaMMax yduTesleld Mo 00pa3zoBaTEIbHBIM IpOrpamMmawm,
yrBepxkaeHHoro npukazoM MAOY Kackapunckoit COLI ot 20.05.2022 r. Ne368.

[lporpamma mo yuyeOGHOMY mpeamery "buonoruss" (nmanee - Ouosorusi) Ha
ypOBHE cpeaHero oOimiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE dDeaepallbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparmmy,
dI'OC COO, Konuenumu mnpenoaaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (enepasibHON paboueit mporpaMMbl BOCITUTAHUS.



VYuebnsii npenmer «buonorus» yriyonénHoro ypoBHs wusydenus (10-11
KJIaCChl) SABJISIETCSI OJJHAM M3 KOMIIOHEHTOB MpeaMeTHOi oOnactu «EcTecTBeHHO-
HayyHele mnpenMets». CormacHo mnonoxenusm @OIOC COO npodunibHbie
yueOHbIE TpPEAMEThl, U3ydaeMble Ha YIIIyOJEHHOM YpPOBHE, SIBISIIOTCS CIIOCOOOM
muddepennmanuu  oOydeHHsT Ha YPOBHE CpEIHEro oOImero ooOpa3oBaHus U
NpU3BaHbl 00ECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CpPEIHUM
o0muM, cpeaHuM IpodeCCHOHATBLHBIM U BBICIIUM O0Opa3zoBaHHEM. B To e Bpems
KOKIbI W3 OTUX YYEOHBIX NPEIMETOB JOJDKEH OBbITh OpPHEHTUPOBAH HAa
NPUOPUTETHOE peIlIeHne 00pa3oBaTeNbHbIX, BOCIUTATENBHBIX W Pa3BUBAIOIIMX
3a/lay, CBSI3aHHBIX C TNpodopHeHTalMell 00yJYalmuxcsi ¥ CTUMYJIMPOBAHUEM
UHTEepeca K KOHKPETHOM oO0JacTh HAayyHOTO 3HAHUS, CBA3AHHOIO C OHMOJIOTHEH,
MEIUIMHOU, 3KOJIOTUEU, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JIEJIOM.

[lporpamma mo yuebHomy mnpenmery "buonorus" pa€r npeacraBieHHE O
eI W 3ajJadax u3ydeHus ydeOHoro mpenmera «buonorws» Ha yrimyOnéHHOM
YpOBHE, OMpeesieT 00s3aTelbHOe (MHBAPUAHTHOE) MIPEIMETHOE COJIEpKaHKE, €T
CTPYKTYpUpOBaHME [0 pa3iejsaM U TeMmaM, pachnpeielieHHe M0 Kiaccam,
PEKOMEHAYET TMOCIEeI0BATENbHOCTh M3YYEHHS Y4YEOHOro marepuasia ¢ Y4ETOM
MEXIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKM Yy4yeOHOTo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTeH oOydaromuxcsi. B mnporpamme 1o Ouosoruu
peaM30BaH MPUHIMI TPEEMCTBEHHOCTH C U3YYCHHEM OWOJIOTHM Ha YpPOBHE
OCHOBHOTO  00miero  oOpa3oBaHus, Ojarojmapss 4YeMy MpPOCMaTPUBAETCS
HANpPAaBJIEHHOCTh  HAa  MOCJEAyIollee  pa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUIEHUS, MPEACTABIECHUNA O 3JA0pOBOM o00Opa3e >XKHU3HHU, Ha
BOCIIUTAaHHE OEPEKHOTO OTHOIIEHUS K OKpYyXaroleu mnpupogHoi cpene. B
nporpaMMe 1o OHOJIOTMH TakKe MOKa3aHbl BO3MOXKHOCTU Y4e€OHOTO MpeaMera
«buonorusi» B peammzauumm  TpedoBanuit OI'OC COO K T1UIAHUPYEMBIM
JUYHOCTHBIM, METampeAMETHbIM M TMpPEAMETHbIM pe3yJbTaTaM OOy4YeHUs U B
GOpMUPOBAaHMM  OCHOBHBIX BHJIOB  Yy4€OHO-TIO3HABATEILHON  JI€ITEILHOCTH
oOydJarmuxcs IO OCBOCHHUIO COJIEpKaHUs OHMOJOTHYEecKoro oOpa3oBaHUS Ha
YpPOBHE cpeaHero o01ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpelHEro oOIero oOpa3oBaHUS
3aBepiiaer Ouonormyeckoe oOpa3oBaHME B IIKOJIE W OPHUEHTHUPOBAH Ha
pacuiupeHre M yriayOJjeHue 3HaHUW 0O0ydYarolMXcs O KMBOM MPUPOJAE, OCHOBAX
MOJIEKYJSIPHONH M KJIETOYHOW OWMOJOTHM, AMOPHUOJOTUM U OHUOJOTUMU Pa3BUTHSA,
TCHETUKH, CEJIEKIIUY, OMOTEXHOJIOTUH, YBOJIOIMOHHOTO YUEHUS U DKOJIOTHUH.

M3yuyenue yuebHoro mnpenmera «buosorus» Ha yrayOJIeHHOM YpPOBHE
OPHMEHTHUPOBAHO HA TMOJATOTOBKY OOYyYalOIUXCA K MOCIEAYIOUIEMY IOJIY4ECHHUIO
Ouosornyeckoro  oOpa3oBaHMsi B  By3aXx W OpraHu3alUsX  CpPEIHEro



npodeccuoHanbHoro odpazoBanusi. OCHOBY €ro CoJepkaHHUsl COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYCHHbIX TMpPU  H3YYEHUH  OOydarouuMucs
COOTBETCTBYIOIINX CUCTEMAaTHUECKUX pPa3JeioB OMOJOTUU HA YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10-11 kimaccax 3TW 3HaHHS TMOIYy4YalOT pa3BuThe. Tak,
pacimupeHspl ¥ YIIyOJIeHbl OWMOJIOTUYECKHE 3HAHUS O PACTCHUSAX, XKUBOTHBIX,
rpubax, OakTepusAx, OpraHM3MEe 4YeJOoBeKa, OOIMX 3aKOHOMEPHOCTSIX JKH3HHU,
JIOTIOJIHUTEJILHO BKJIFOYEHBI OMOJOTUYECKUE CBEACHUS MPUKIATHOTO U MOUCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJI MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OWOJOTUYECKHMX 3HAHWM C
COOTBETCTBYIOIIIUMHU 3HAHUSIMH, TOJIYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3ukyu, Xumuu, reorpadud U MaTeMaTHKH.

CtpykTypa mnporpamMMmbl mno ydeOHOMYy mpeamery "buonorus" otTpaxkaer
CUCTEMHO-YPOBHEBBII W SBOJIIOLMOHHBIA TMOJXOJbl K M3YyUYCHHUIO OHOJIOTHH.
CoryacHO UM, M3y4arOTCs CBOWMCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM Pa3HOro YPOBHSI OpraHM3allMH, SBOJIIOLMU OPraHUYECKOTO MHpa Ha 3emiie,
coxpaHeHHs OHOJIOTMYECKOTO pa3HooOpasus 1utaHeThl. Tak, B 10 Kiacce
U3YYaOTCS OCHOBBI MOJICKYJSIDHOW M KIETOYHOW OHOJIOTHH, SMOPUOJIOTHH U
OMOJIOTUM Pa3BUTHUS, TEHETHKH W CEJIEKIUH, OMOTEXHOJIOTMH W CHUHTETHUYECKOU
OMOJIOTHH, aKTyaJU3UPYIOTCSA 3HAHUS OOydYarluxcs Mo OOTaHWKEe, 300JI0THH,
aHatomuu, ¢Guznosorun uyejoBeka. B 11 kimacce wu3ydaroTcsi SBOJIIOIMOHHOE
y4€HHEe, OCHOBBI SKOJIOTUM U yueHue o ouocdepe.

VYuebnsit  mpenmer  «buosorus»  mpu3BaH ~ 00ECHEUYUTh  OCBOCHHE
oOyyarouMucs OMOJOTUYECKUX TEOPHUM M 3aKOHOB, WJIEW, MPUHIIUIIOB U MPaBUIL,
JIeKAUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, 3HAHUMN O
CTPOEHHH, MHOT000pa3uu U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIMMyJISIIHH,
OHMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTIKEHHUSX, COBPEMEHHBIX
UCCIICJIOBAHUSX B OMOJIOTUU, MPUKJIAIHBIX aCHEeKTaX OMOJIOTHYecKuX 3HaHWM. J[Jis
pa3BUTUS U TOJJEpXKaHUS HHTEepeca OOydaroluxcsi K OHOJIOTMM Hapsaay co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOTO Marepuaia B COACPKAHUU MPOTPaMMBbI
1Mo OHOJIOTHH TPEITYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHWS W Pa3BUTHS
TOW WM WHOW o0O0JacT OWOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOeHBIX
yU€HBIX B pElIEHUE BAXHEUIIUX OMOJOTUYECKUX U HKOJOTUYECKUX MPOOJIeM.

Lems m3yuennss yueOHoTO Tpeamera «buosorus» Ha yriayO0iaEHHOM YpOBHE —
OBJaJicHHE  OOy4YalIIMMHUCS  3HAHUAMU O  CTPYKTYPHO-(DYHKIMOHAIBHOM
OpraHu3allid JKMBBIX CHCTEM pAa3HOTO paHra M NOpUOOpEeTEeHUE yMEHHH
UCTIOJIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUU MHTEpeEca K OMpeAcsIEHHON o0iacTu
npoeCCUOHATIBHOW JEATeTbHOCTU, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEJICHUS JJIs TTPOJTOJHKEHHSI OMOJIOTHYECKOTO 00pa3oBaHusl.



JocTwkenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpPOBHE 00ECNEUMBACTCS PEIICHUEM CIEAYIOIINX 3aj1ay:

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbI OMOJIOTMYECKUX 3HAHHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHICTIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
NpaBUJIaX, COCTaBIISIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUpPA; O
CTPOEHUH, MHOTOOOpa3suu M OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTeM (KIJIeTKa,
OpTaHu3M, MOMYJISUs, BU, OMOTeo1eHo3, Ouocdepa); 0 BHIIAIOUIUXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHUH;

O03HAKOMJICHHE OOYyYaloluXCsi C METOJaMU TO3HAHUS JKUBOW TPHUPOIBL:
UCCIIEJIOBATEIbCKUMU ~ METOJaMU  OMOJIOTHYECKUX HAayK (MOJISKYJSIPHOU W
KJICTOYHOW OWOJIOTHH, HMOPHUOJIOTMM W OHWOJIOTHMH pPa3BUTHs, TEHETUKU U
CeJIEKIIMM, OWMOTEXHOJOTUU W  CHUHTETUYECKOW OHWOJIOTHH, TMAaJeOHTOJIOTHUH,
DKOJIOTUM);  METOJJaMH  CAMOCTOSITEIbHOTO  TPOBEACHHUS ~ OMOJOTUYECKUX
uccleoBaHMi B Jaboparopuu u B mnpupone (HalOmropeHue, HU3MeEpeHHe,
IKCIEPUMEHT, MOJICTTMPOBAHUE);

OBJaJICHHEe  OOYYAIOIIMMUCS  YMEHHUSIMH:  CaMOCTOSITEIbHO  HAaXOJIUTh,
AQHAJIM3UPOBATh M UCIOJL30BaTh OHOJOTUYECKYI0 HH(OPMAIMIO; TMOJIB30BATHCS
OMOJIOTUYECKOM TEPMHUHOJIOTHEH M CHUMBOJIMKOM; yCTaHAaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIbHO-3KOHOMHYECKUMU U  HKOJOTUYECKUMU
npoOjieMaMH YeJIOBEYECTBA; OIEHUBATh TIOCIEACTBUS CBOCU JESATEIBHOCTH TIO
OTHOIIICHUIO K OKPYKAIOIICH NPUPOAHON cpene, COOCTBEHHOMY 3/I0POBBIO H
30POBBI0O  OKPYXAIOIMMX  JItOJeH; OOOCHOBBIBAaTh W COOMIOAATH  MEPHI
npopUIAKTUKH WUHPEKIMOHHBIX 3a00JieBaHUM, MpaBWiia MOBEIAEHUS B NPUPOJE U
obOecrieueHns 6€30MaCHOCTH COOCTBEHHOMW KU3HEACSATEIBHOCTH B YPE3BBIYANHBIX
CUTyallusX TMPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAyYHbIE OTKPBITHSI B 00JIaCTH OMOJIOTHY;

pa3BUTHE y OOYYaroNIuXcs WHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEU
B IIpOIlECCE 3HAKOMCTBA C BBIIAIONIUMUCS OTKPBITHSIMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTHH, peEIIaeMbIMU €10 MpoOJieMaMH, METOH0JIOTHEN
OMOJIOTUYECKOTO UCCIICZIOBAHUS, IPOBEACHUS AKCIIEPUMEHTATBHBIX
UCCIICJIOBAaHUH, peIIeHus] OMOJIOTHYECKUX 3a71ad, MOJSIUPOBAHUS OUOJIOTHICCKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE Yy OOyYarOIIMUXCS [IEHHOCTHOTO OTHONIEHUS K YKUBOW MPUPOJE B
IIEJIOM U K OT/AETBHBIM €€ 00BEKTaM W SBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUIECKOM,
TeHETUYECKOW TPaMOTHOCTH, OOImeld KyJIbTypbl TOBEICHHS B  MPHUPOJIE;
UHTETpaIi €CTECTBEHHO-HAYYHBIX 3HAHMUIA;

npuoOpereHue  OOyYarONIUMHUCS  KOMIIETEHTHOCTH B PaAIMOHAIBLHOM
IPUPOJIOTNIONB30BAaHUN  (COOJIOZCHUE TPaBWI TOBEACHUS B MPUPOJAE, OXPaHBI
BHJIOB, DKOCUCTEM, OMOCHhephl), COXpaHEHUH COOCTBEHHOTO 370POBBS M 3I0POBBS



OKpyXKalIux  Joaed  (coOmogeHuss Mep  OpoPUIAKTHKU  3a00JIeBaHUIA,
obecrieueHne O€30MaCHOCTH KU3HENEATEIBbHOCTH B YPE3BBIYANHBIX CHUTYaIUSIX
OPUPOJHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTHYECKUX 3HAHWW U YMEHHUU B MOBCEIHEBHOM >KHU3HU;

CO3JaHMe  YCJIOBMH  JUIi  OCO3HAHHOTO  BBIOOpa  OOy4YaroIUMUCS
VHJIUBUYyIBHOU 00pa3zoBaTeIbHOM TPACKTOPHUH, CIIOCOOCTBYIOIIEH
nocienymeMy MNpo(ecCHOHAIbHOMY CaMOOTNPEICIEHUIO, B COOTBETCTBUH C
WHIUBUIYaJbHBIMH WHTEPECAMH U MOTPEOHOCTSIMU PErHoHa.

OOuree 4KMCIO YacoB, OTBEACHHBIX HA M3y4YE€HHUE OMOJIOTMU Ha YIITyOJIEHHOM
ypOBHE cpeaHero oOmiero oopazoBanus, cocrapisier 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezenmo), B 11 kimacce — 102 vaca (3 yaca B He/IelN0).

Ot10Oop opraHu3alMOHHBIX (POpM, METOJOB U CPEIACTB OOyUeHHS OHOJIOTHH
OCYIIECTBJISIETCS. ¢ Y4ETOM Cleuu(UKU €ro COJIepKaHUs W HaNpaBJIIEHHOCTH Ha
NPOJIOJDKCHHE  OHOJIOTHUECKOTr0  O0pa3oBaHUsl B OPTraHM3AIMAX  CPEIHETO
po(EeCCUOHAILHOTO U BBICIIET0 0Opa30BaHMUSI.

OO0s3aTeNbHBIM yCIIOBUEM TP 00y4YeHUH OUOJIOTUHM HA YIIyOJIEHHOM ypOBHE
SIBJSIETCSL TIPOBENICHHWE TabOpaTOPHBIX M MpakTUdeckux pador. Takxke ydacTtue
00y4Jaronuxcsi B BBINOJHEHUH TMPOCKTHBIX M Y4e€OHO-HCCIIC0OBATEILCKUX PadoT,
TEMaTWKa KOTOPBIX  ONpENEsIeTCs  y4yuTeleM Ha  OCHOBE  MMEIOLIUXCS
MaTepUATbHO-TEXHUYECKUX PECYpPCOB U MECTHBIX MPUPOIHBIX YCIIOBHA.



COIEPKAHUE OBYUEHUA

10 KVIACC

ConeprkaHue TpOTPaMMBI, BBIICIIEHHOE KYpCU80M, HE BXOIUT B TMPOBEPKY
rocyaapcTBeHHo utoroBoi arrecramuu ([MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHass OMOJIOTHS — KOMIUIEKCHasE Hayka. KpaTkas uctopusi pa3BUTHA
owosioruu.  buosiormdyeckue  HaAyKM M HU3y4aeMble ~ UMHU  TMPOOJIEMBI.
@yHJaMEHTaIbHbIE, TMPUKIAIHBIE W TIOMCKOBBIE HAy4YHBIE HCCIECIOBaHUS B
OunoJIoruu.

3HayeHrne OHOJOTHH B (OPMHUPOBAHUU COBPEMEHHOM E€CTECTBEHHO-HAYyYHOU
kapTtuHel mupa. Ilpodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHWe OMOJIOTUU B
MPAaKTUUYECKON  JIESITEIBHOCTH  YEJIOBEKA: MEJMIIMHE, CEIbCKOM  XO3SIUCTBE,
MIPOMBIIIIEHHOCTH, OXpPaHe MPUPO/IbL.

JdemMoHcTpauuu

[loptpersr: Apuctotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. [apBus,
VY. T'apsei, I'. Mennens, B. . Bepunanckuii, 1. I1. IlaBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodeen-Pecosckuit, [x. Yorcon, ®@. Kpuxk, JI. K. benses.

Tabmuier 1 cxeMbl: «CBsi3b OMOJIOTMM C JPYrUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. /KuBble cucTeMbl U HX U3yYEeHHUE

JKuBbie cucTeMbl Kak mpeaMeT ulydeHus Ouosoruud. CBOMCTBA JKHMBBIX
CHUCTEM: €IUWHCTBO XHUMHMYECKOTO COCTaBa, JUCKPETHOCTh M  I1IEJIOCTHOCT,
CIOKHOCTh U YIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTaHU3aIMs,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, UI3MEHUYUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aluyd JKUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIH,
TKaHEBBIN, OPraHU3MEHHBIH, MIOIYJISIUUOHHO -BUI0BOM, 3KOCHUCTEMHBIN
(buoreonienoTHueckmii), OuocdepHsii. Ilporeccel, OpouCXOAAmHNE B KHBBIX
cucteMax. OCHOBHBIC TNpHU3HAKK >KUBOTO. JKu3Hb Kak (opma CyIecTBOBAHUS
Marepun. Hayku, mu3ydaroiue »KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alIUU.

M3yyenue xuBbIX cucteM. Metoasl Ouosiornyeckoid Hayku. HaOmonenwue,
U3MEPEHUE, IKCIEPUMEHT, CUCTEMATH3alusl, MeTaaHaus. [loHaTe o 3aBUCUMON U
HE3aBUCUMOW mnepemeHHOM. [lmanupoBanune skcnepuMenrta. IlocraHoBka wu
npoBepka runote3. Hyneas rumotesa. [loHsiTue BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3z6poc B Owosormueckux maHHbIX. OIleHKa JTOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yabratoB. [lpuumHBI HCKaXEHUS pe3yabTaToOB dKcnepumeHTa. [loHsitue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpauuu



Tabmuuplt U cxeMbl: «OCHOBHbIE TPU3HAKK KU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa JKMBOM MaTepum», «YPOBHH OpraHU3alUHU KUBOU
npupoas», «CTpoeHHE JKMBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOTO opranm3may, «buoreorenos», «buochepan, «Meroasi
V3Y4YEHUS )KUBOU MPUPOIBI».

OOGopynoBanue:  JabopaTopHOoe  00OpyIOBaHWE I IPOBEICHUS
HAOJII0JICHUH, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTtuyeckass padora «lcnonb3oBaHWE PaA3IMYHBIX METOJIOB IIPHU
V3YYEHUU JKUBBIX CHCTEM.

Tema 3. buosiorus KjieTku

Knetka — CTpyKTypHO-(QYHKIMOHAJbHAs €IUWHUIA JKUBOTO. HcTopws
oTkpbITusa KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. l1IBanH,
M. IlIretinen, P. BupxoB). OCHOBHBIE TOJOXKEHHS COBPEMEHHOM KICTOYHOM
TEOPUHU.

Metonpl  MOJEKYJIPHOM W KJICTOYHOM  OHOJIOTMH:  MHKPOCKOIIHSI,
xpomarorpadusi, 37eKTpodope3, METOJ MEUYEHBIX aToMOB, auddepeHIraIbLHOe
HEeHTpU(YTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanuvix
K1emok. DIEeKTpOHHass MUKpockomnusi. Kougoxanvuas mukpockonus. Bumanvhoe
(npudsicusHernHoe) usyuenue Kiemox.

JdemMoHcTpauuu

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

Tabmuupl 1 cxeMbl: «CBETOBON MHUKPOCKOI», «JNEKTPOHHBIM MUKPOCKOID»,
«HcTopust pasBUTHS METOA0B MUKPOCKOIIUN.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOINpENapaTbl PAaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUATBHBIX KIIETOK.

IIpakTuueckas padora «/3yueHne METOJOB KJIETOYHOM OHOJIOTUU
(xpomarorpadusi, snextpodopes, auddepeHMaTBLHOE IEHTPpUDYrUpOBaHUE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIETKU

XUMUYECKUNA COCTaB KJIETKH. Makpo-, MHUKPO- U YJIBTPAMHKPOIIEMEHTHI.
Boma m e€ posb Kak pacTBOPUTENS, PEAreHra, y4acTUe B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOPEryisaiuu. MuHepallbHble BeIIecTBa KJIETKH, MX OHOJoTHYEecKas
poib. POsb KATHOHOB M aHMOHOB B KIIETKE.

Oprannueckre BEIIECTBA KIETKU. buosnornueckne mnogmMepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoi mosiekynbl. [lepBuunas
CTpyKTypa Oenka, NeNnTHIHas CBsI3b. BropuyHas, TpeTU4yHas, YETBEPTHYHAS
cTpykTyphl.  Jenarypauusi. CpoiictBa OenkxoB. Knaccudukamms — 6enkos.
buonoruueckue pynkunn 0enxoB. /Ipuonul.



VYriepoasl. MoHOCaxapuapl, AUCaXapuabl, OJMIOCAXapUAbl U MOJUCAXAPUIIBL.
OOuuit  mmaH cTpoeHuss W (U3UKO-XMMHUYECKHE CBOICTBA  YIJIEBOJIOB.
buonoruueckue PpyHKIMU yriaeBOAOB.

Jlumuaet. ['uapodunsHO-rHApodoOHBIE cBoiicTBa. Knaccudukanus aumumos.
Tpurmunepuasi, dochomumuasl, BOCKH, cTepouabl. buonormdeckue QyHKIUHN
munuaoB. OOmue cBoHCTBa OMOJOTHUECKUX MEMOpaH — TEKY4EeCTh, CIIOCOOHOCTD K
CaMO03aMBbIKAHHIO, TOJIyIIPOHULAEMOCT.

Hyxknennossle kucnotsl. JIHK m PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hykneotunsl. [lpununun kommiementapHoctd. [lpaBuwiio Yapradda. Crpykrypa
JIHK — nBoitHast crimpanb. MecToHaxoxaenue u Ouosornyeckue ¢ynkimu JJHK.
Bunst PHK. ®ynkimun PHK B kietke.

Crpoenne Mmousiekynsl AT®. Makposprudeckue cBsa3u B Mosekyiie ATO.
buonornueckue pynkuun AT®. BoccTaHOBJIEHHBIE NMEPEHOCUYMKH, UX (PYHKIIMUA B
kietke. [pyeue muykneosuompugpocpamer (HT®D). CexBenupoBanue JHK.
Memoowbl 2enomMuxu, mpaHcKpunmoMuKu, NPOmMeoMuKuU.

CrpykrypHasi Ouomnorusi: OMOXUMHUYECKHE U OMOPU3NYECKHE HCCIETOBaHUS
cocTaBa M MPOCTPAHCTBEHHOW CTPYKTYypbl OuOMOJeKyl.  Mooeruposanue
cmpyKmypul U QYHKYUil OUOMONEKYN U UX Komniekcos. Komnvromepnwiii ousaiin u
Op2aHUYECKULl CUHmMeE3 OUOMOJIEKY]L U UX HENPUPOOHBIX AHANO208.

JdemMoHcTpauuu

[Hoptpetsr: JI. Tlonunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun,
®. Conrep, C. IIpy3unep.

Junarpammbl:  «PacnpeneneHue  XMMHUYECKHMX  JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHue XMMHUECKUX JIEMEHTOB B )KUBOU MPUPOILY.

Tabmuupel u cxeMmbl: «llepuoguueckass TabnMLIAa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOJb», «BemectBa B cocraBe OpraHu3sMoB», «CTpoeHHe
MOJIEKYJIbl  Oenkay, «CTpYyKTypbl O€IKOBOM MOJEKYINb», «CTpOeHHUE MOJEKYI
yraeBoaoB», «CTpoeHHe MOJEKyJl JunuaoBy», «HykienHOBBIE — KHUCIIOTBD,
«Ctpoenue mosekynsl ATO».

OO6opynoBaHue: XuMUYecKas 1Mocyaa u 000pya0BaHuUE.

JlaGopaTopnas padora «OOHapyxeHHE OETKOB C MOMOIIBIO KaueCTBEHHBIX
peakiumn.

JlabopaTopHas padora «HccnenoBanue HYKJIEMHOBBIX  KHUCJOT,
BBIJICTICHHBIX W3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenue n pyHKIUHM KICTKH

Tunel KIETOK: JyKapuOTHUECKass M mpokapuoTuyeckas. CTpyKTypHO-
(byHKIMOHAIBHBIE 00pa30BaHUs KIETKH.



CrpoeHue NMpoKapuOTHIECKON KiIeTKH. KieTouHas creHka OakTepuii u apxew.
OcoOeHHOCTH CTpOEHHUSI TeTepOTPOPHOM U aBTOTPOPHOM MNPOKAPUOTUUECKUX
KJIETOK. MecTO U pojib MPOKapHOT B OUOLIEHO3aX.

CrpoeHnue 51 (GYHKIMOHUPOBAHUE AYKAPUOTUYECKOU KJIETKHU.
[Inazmaruyeckas wMemOpaHa (miazmanemma). CrTpykTypa  IUIa3MaTHYECKOM
MeMOpanbl. TpaHCOpT BENIECTB 4Yepe3 IIa3MaTUYECKyI0 MEeMOpaHy: MacCHUBHBIM
(muddysusi, obOneruénnas nuddys3us), aKTUBHBIMA (MEPBUYHBIA W BTOPUUHBIN
akTUBHBIM  TpaHcropT). [lomynmponurnaemocth MemOpansl. PabGota HaTpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuTo3. Dk3o01uTo3. Kierounas
creHka. CtpykTypa u QyHKIIMM KJIETOUYHOU CTEHKH pacTEeHUH, rpuoOoB.

[Muromnasma. Luro3ons. LuTockener. JIBmwxkeHue mutomiasmbl. OpraHouabl
kiaeTku. OpgHomMeMOpaHHbIE OpPTaHOWABI KIETKHU: DSHJOIUIa3MaTUYECKasi CETh
(BIIC), ammapat ['odbIKu, JU30COMBI, UX CTpoeHue W (PyHKIMU. BzauMocBs3b
OJTHOMEMOpaHHBIX OPTraHOUIOB KIETKA. CTpOeHUE TPAHYISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enrkoe ¢ IIIC. Cunre3 pacTBopuMbix OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. [mankuit  (arpaHyssipHBIA)  SHAOIUIA3MATHYECKHI
petuxynaym. CekperopHas ¢yHkius anmapara [onbmxu. Moougukayus 6erkos 6
annapame ['onvoocu. Copmuposka 6enkoe 6 annapame lonvoorcu. TpancnopT
BEIIIECTB B KJIeTKEe. Bakyosm pacturenbHbix KieTok. Kinertounsrii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWILI  KJIETKH:  MUTOXOHIPHUH,  ITUIACTHUJIBL
IIpoucxoorcoenue mumoxonoputi u niacmud. Cumobuoeenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne u (QyHKIMM MUTOXOHApWNA H TutacTui. llepBuuHbIe,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (POTOCHHTE3UPYIOMIMX  DYKApHUOT.
XJIOPOIIACThI, XPOMOIUIACTHI, JIECMKOIUIACTHI BBICIINX PACTCHHUIA.

HememOpannbie opranouasl kietku CTpoeHne W (PyHKIIMU HEeMEMOpaHHBIX
OpTaHOUIOB KJIETKH. Pu6ocomsl. IIpomesrcymounule Gunamenmai.
MukpodunaMmeHnTsl. AxmuHosvle  Mukpoguiamenmsi.  MpllIEUHbIE  KJIETKU.
AKkmuHo8vle KOMNOHeHmbl HeMmbluleuHvlx Kiemox. MuxkpoTpybouku. KieTouHslit
ueHtp. CrTpoeHwe U ABWKEHUE KIYTUKOB M pecHUYEK. MHUKpOTpyOOUKH
muroruia3mbel.  Llentpuons. benku, accoyuuposaumvie ¢ MukpoguiameHmamu u
Muxkpompybouxamu. Momopuvle 6enxu.

Anpo. O6Gomnouka sigpa, XpOMAaTUH, KapUOILIa3Ma, SAPBIIKH, UX CTPOCHUE U
byakiun.  SnepHbiii  OenkoBbIi  MaTpukc. [IpocTpaHCTBEHHOE pPAacmoOKEHHE
XpOMOCOM B wuHTep(azHOM sape. yxpomamun u 2emepoxpomamun. benku
XpOMaTWHa — THUCTOHBL JluHamuxa s0epHot 000a04ku 6 mumo3se. AHoepmbiil
mpancnopm.

Knerounsie BrmodeHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK JYKapUOT
(pacTUTENbHOM, KUBOTHOU, TPUOHOM).

JdeMoHcTpauuu



[Hoptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuplt U cxeMbl: «CTpoeHHE D3YKapUOTHUECKOW KiIeTkw», «CTpoeHue
KUBOTHOM  KieTkw», «CrpoeHue  pacTuTenbHOM — KieTkw»,  «CrpoeHue
MUTOXOHIAPpUW», «SAapo», «CTpoeHne NpoKapuOTUUECKON KIIETKI».

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepUaTbHbBIX KIIETOK.

JlaGopaTopnass pabora «IByueHuMEe CTPOEHHA KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckasi padora «/3yueHne CBOMCTB KICTOUHOU MEMOpPaHBD».

JlabopaTtopnasi padora «lccnenoBaHue IiazMoiM3a M JCIUIA3MOJIM3A B
PACTUTEIBLHBIX KIIETKAX».

IIpaktuueckas  pabGora  «/ByueHue  JOBWXKEHHMS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIIETKAX».

Tema 6. O0OMeH BelieCcTB M NPeBpalllcHUE JHEPIrUN B KJIETKe

AccuMWISIUS U AUCCUMWIALIUA — JIB€ CTOPOHBI MeTabonau3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U TreTepoTpOodHbIL. YyacTHe Kuciaopoja B OOMEHHBIX
npoleccax. JHeprermueckoe oOecrneueHue KieTku: mnpespamienue ATD B
oOMeHHbIX TporieccaXx. DepMeHTATUBHBIM  XapakTep peakiui KJIETOYHOTO
Merabomu3ma. DepMeHTh, HX CTPOEHHE, CBOWCTBA MU MEXaHU3M JEHCTBUS.
Kodepmentsl. OTauuus (GpepMEeHTOB OT HEOPTraHMUECKHX KaTaiu3aropoB. bemku-
aKTUBATOpPbl U OENKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHUBHBIX
peakiuii OT pa3INyHbIX (PaKTOPOB.

[lepBuuHbBIA CHUHTE3 OPraHUYECKUX BELIECTB B KIETKE. {DOTOCHUHTES.
AHOKCuzennwlli U oxcuceHHvlll omocunmesz y baxmepuii. Ceéemocobuparowue
nueMeHmol U NUSMEeHmbl PeaKyuoHHo20 yeumpa. Posb XJIOpPOIIIaCTOB B MpOILECCE
dboTocunreza. CBeroBast u TeMHoOBasi pa3pl. Pomoodvixarue, Cz., Cs. u CAM-munsi
gpomocunmesa. 1lpoayKTUBHOCTh (oTOcuHTe3a. BiusHue pasnmmuHbX (pakTopoB
Ha CKOpOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEeMOCHHTES. PasnooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpYIOIIEe OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOJOPOJIHBIC
OakTepuu. 3HaUEHUE XEMOCHHTE3A.

Ana’poOnbie opranu3mbl. Bunbsl Opoxkenus. IlpoaykTtsl OpokeHuss U HX
UCMOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KakK OOBEKTHI
OMOTEXHOJOTUU U BO3OYIUTETN OOJIC3HEH.

AdpoOHBIE OPTaHU3MBI. Orarbl SHEPIeTUYECKOTO oOMeHa.
[loaroroBuTenbHbI ATamn. [ MKOMN3 — OECKUCIOPOIHOE PACHICIIICHUE TIIFOKO3BI.

buonornueckoe OKHUCIEHUE, WIH KJIETOYHOE AbIXxaHue. Posib MUTOXOHApPUN B
nporeccax Ouonornyeckoro oxucieHus. Luxmmueckue peaxiun. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus membpannoco 2paduenma npomoHos. Cunmes



AT®: paboma npomonnoi ATD-cummaswei. llpenmyniecTBa a’3poOHOTO MyTH
oOMeHa BellecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTh SHEPTETUYECKOTO0 0OMEHa.

JdeMoHcTpauuu

Ioptpers: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [ Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxembl: «DoTtocuHTE3), «IHEpPreTHUecKuii oOMen», «buocuHTes
oenka», «Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHE [JIsi MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIPENapaTosB.

JlaGopaTopnas  pabora  «IBByueHue  KaTAIUTUYECKOW  aKTUBHOCTU
dbepMeHTOB (Ha MpUMepe aMIJIa3bl WA KaTalas3bl)y.

Jladbopatopnass paGora «IBBydyenne (HEPMEHTATUBHOTO  paCUICIUICHUS
NEPOKCHUIA BOJOPOAa B PACTUTENBHBIX M KUBOTHBIX KJIETKaX).

JladopaTtopnasi padora «CpaBHeHue TmipoliecCoB  (orocuHTe3a H
XEMOCHHTE3a.

JlaGopaTopnas pabdora «CpaBHEHHE MPOIIECCOB OPOIKECHUS U JTBIXAHUS.

Tema 7. HacaencreenHasi uHGpopMauus 4 peaju3anus €€ B KiIeTKe

Peakuyn MarpuyHoro cuute3a. [IpuHIUN KOMIJIEMEHTApHOCTU B PEAKLHUAX
MaTpUYHOTO CUHTe3a. Peammsarusi HacnencTBeHHOW uHpopmammu. ['eHeTHueckuit
Kox, ero csoicrBa. Tpanckpunumsa — wmarpuysbii cunte3 PHK. Ilpunnmmnst
TPAHCKPHUIIIMKN: KOMIUIEMEHTAPHOCTh, AHTUMAPAJUICIBHOCTh, AaCHUMMETPHYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B 6uocunrese Oenka.
VYcnosusa Ouocunte3a Oenka. Koaupoanuwe amuHokuciaor. Ponp pubocoMm B
OonocuHTe3e Oernka.

Coepemennvle npeocmasnenus o cmpoenuu 2eHog. OpraHuzanus TeHoma y
NPOKApPUOT U DYKApPHUOT. Perynsius akTHBHOCTHM TE€HOB y mpokapuoT. [umoresa
onepona (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomel 2cenos. Perynsuusi 0OMEHHBIX
IIPOLIECCOB B KieTKe. KieTouHelii romeocras.

Bupycel — HekJeTouHble (OpMBI )KU3HU U OOJUraTHble mapasutbl. CTpoeHue
NPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzneHHull YUK
J[HK-cooepocawux eupycos, PHK-codepocawux eupycos, oOaxmepuogpazos.
Obpamuas mpancKkpunyus, pegepmasa, unmezpasa.

BupycHbie 3a0oisieBaHus 4enoBeka, KUBOTHBIX, pacrenuit. CIINJI, COVID-
19, conmansHble U MEIUITMHCKUE TPOOJIEMBI.

Buoungopmamura: unmeepayus u ananuz boarvwux maccusos («bigdatar)
CMPYKMYPHBIX buoso2udeckux oannvix. Hanomexnonoeuu ¢ buono2uu u meouyune.
lIpoepammupyemvie pynkyuu 6enxog. Cnocobwvl 00cmagKu 1ekapcme.



JdeMoHcTpauuu

[Toptpetsr: H. K. Konsios, /I. 1. IBaHOBCKUiA.

Tabmumpl U cxembl: «buocunre3 Oenkay, «l'eHeTnmueckuit kom», «BuUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJENU BUPyCay.

Tema 8. 7Ku3HeHHBIN LUK KJIETKH

Knertounslii nwkn, ero mepuoAsl u perymsanus. Matepdaza m MwuTO3.
OcobenHocTH TpoleccoB, MpoTekaromux B uHTepdaze. [loaroroBka KieTku K
nenenuto.  Ilpecunrernueckuid  (MOCTMUTOTHYECKWM),  CHUHTETMUECKHUH U
MOCTCUHTETUYECKUN (MMPEMUTOTUUECKUIN) TIEPUO bl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permmkanusa. [lpuniune! perumkamuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3,  AHTHUIIAPAIUIEIBHOCTD.
Mexannsm permkaunn [JJTHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl u
TejgoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTui. JIUIJIOWIHBIA W
rariouJHbIN  HAabopel  XpomocoM. ['omosormyneie  XpomocoMbl. IlosioBbie
XpPOMOCOMBL.

Henenne kierku — wMuro3. CTaguum MUTO3a U MPOUCXOASIIHAE B HHUX
npoueccel. Tunel mMuros3a. KapumoknHe3s u nurokuHe3. buosormueckoe 3HaueHne
MHTO3A.

Perynamuss MUTOTHMYECKOTO WMKIA KIETKU. [Iporpammupyemasi KieTouyHas
rubelb — arornTo3.

Knerounoe siapo, XpoMocoMmbl, (yHKIMOHAJIbHAs TEHOMHKA. Mexanuzmuol
npoaugpepayuu, ouggepenyuposxu, cmapenus u eudenu kiemok. «l{ugposas
K1emKay — ououngopmamuveckue Mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpaumuu

Tabmuplr 1 cxeMbl: <«OKU3HEHHBI LMK KIeTKW», «Muros», «CrtpoeHue
xpoMocom», «Pemmkanusa JTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOMpenapaThl: «MUTO3 B KJIETKax
KOPEIIIKA JIyKa».

JlaGopaTopHas pabora «/ByyeHue  XpoMOCOM Ha  TOTOBBIX
MUKpOTIpenapaTax».

JladbopaTtopnas pa6ora «Habmonenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpPOTpEnapaTax).

Tema 9. CTpoenune u pyHKIMU OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHu3MOB. OJHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTpPOCHHS U KU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepum, apxew, OJHOKJIETOYHBIC TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, APYrue NPOTUCTHL. KOJOHUAIbHBIE OPTaHU3MBI.



B3auMoCBA3b 4YacTe€l MHOTIOKJIETOYHOIO OpraHu3sMa. TKaHW, OpraHbl W
cucteMbl opraHoB. Opranusm Kak eauHoe nenoe. ['omeocras.

Tkanu  pacrenuilt. Tumbl pacTUTENbHBIX  TKaHel: oOpaszoBaTenbHas,
MOKPOBHAs, TPOBOJSAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMH 1 pacroyioKeHus TKaHEeH B OpraHax pacTeHUil.

TkaHM >KMBOTHBIX W 4YelOBEKAa. TUMbl XUBOTHBIX TKAaHEW: SMUTENMAIbHAs,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. (OcoOeHHOCTH CcTpoeHUs, (QYHKIUNA WU
PAaCIIOJIOKEHUST TKAHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbIE M TE€HEpATHBHBIE OpraHbl pacTeHuid. Opranel U
CHCTEMBbI OPTAHOB KMBOTHBIX U 4YesioBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTAHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >XUBOTHbIX. HapyHblii M BHyTpeHHU# ckener. CTpoeHue u
TUIIBI COETMHEHUSI KOCTEM.

JIBwxeHne  opraHu3sMoB.  JIBWKE€HHE  OJHOKJIETOYHBIX  OPraHW3MOB:
aMEOouaHOe, >KT'YyTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHHIA:
TPONU3Mbl W HACTUM. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKa:
MblieuHas cuctema. Pedekc. CkeneTHble MBIIIIIBI U UX paborTa.

[lutanue opranusmoB. llornomenue  BOABL,  YIJIEKUCIOTO raza |
MHHEPAJIBHBIX BEIIECTB pacTeHUsMU. [luTaHue >KMBOTHBIX. BHyTpumonocrHoe u
BHYTPUKJIIETOYHOE TMIIeBapeHue. [luTaHne mnO3BOHOYHBIX >KUBOTHBIX. OTAENbI
MUIIEBAPUTEIILHOTO  Tpakra. [lumeBapurensHble kene3bl.  [lumieBapurenbHas
CHCTEMAa YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuid. Jlpixanue KUBOTHBIX. Juddy3us
ra3oB 4epe3 MNOBEPXHOCTh KIeTKU. KokHOoe apixaHue. J[pIxarenpHas MOBEPXHOCTb.
’KabepHoe u n€rouyHoe abixaHue. /[pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
DOBOJIIOMOHHOE  YCIIOKHEHUE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JlpIxarenbHas cucTEMA YenoBeKa. MeXaHu3M BEHTWDILMHU JIETKUX Yy INTHLl U
MIeKonuTaromux. Perymsnusa aeixanus. JpIxareiabHble 00bEMBI.

TpaHcnopT BeWIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHncnopT BewiecTs y JKUBOTHbIX. KpoBeHOCHas cucreMa U €€ Oprassl
KpoBeHocHasi cucremMa TIO3BOHOYHBIX JKHBOTHbIX U uenoBeka. Cepue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum KpoBooOparieHus. DBOJIOIHOHHBIC
YCIOXKHEHUS CTPOCHMSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ perysiuus.

Beinenenne y opranusmoB. Beigenenme y pactenuid. Beigenenuwe y
KUBOTHBIX. CokparurenbHble Bakyoiau. Opranbel BblaeneHus. DunbTpanus,
CeKperusi 1 00paTHOe BCAaChIBAHUE KAaK MEXaHU3Mbl pabOTHI OPTaHOB BBIJEIICHUS.
CBs13b TOJIOCTH TeNNa C KPOBEHOCHOM M BBIIEIUTEIBHON cucTeMamu. Belienenue y



MO3BOHOYHBIX UBOTHBIX M uenoBeka. [louku. CtpoeHne u (PyHKUMOHUpPOBAHHE
Hedpona. OOpa3oBaHUE MOUYHU Y UETOBEKA.

3anuTa y OpPraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsbl
OakTepuii M IMCTHI MPOCTEHIIMX. 3allWTa Yy MHOTOKJIETOYHBIX PACTECHHIA.
Kytukyna. CpencrBa NacCUBHOM M XUMHUYECKOU 3amIUThl. OUTOHIIMIBL.

3amuTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. I[IOKpOBBI M HX MPOU3BOJHBIE.
3ammura opranuzMa ot OosiesHel. IMmyHHas cucrtema uenoBeka. KieTouHblil u
TYMOPAJIbHBIN  MUMMYHUTET. BpoXaEHHBIH W TMpHOOPETEHHBIN crenuduuecKuit
UMMYHUTET. Teopusi KIOHaJIbHO-celeKTUBHOro umMmyHnurera (Il Opmmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. POJib BpOXKJIEHHOTO
UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JICBaHUIA.

Paznpaxxumoctes w©  perymanus |y  OpraHusMoB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3znpaxxumMocTte W perymsiuus y
pactenuid. PocToBbIE BelECTBA U MX 3HAYCHUE.

HepBHas cuctema u pedaexkTopHass peryiasiuus y JKUBOTHbIX. HepBHas
cucTeMa M €€ OTEeNbl. DBOJIOIMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOWU CUCTEMBI
y JKUBOTHBIX. OTHEnbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
peduekTopHas ayra. be3ycioBHbIe U yCIOBHBIE PEeQIICKCHI.

['yMopanmpHast perymsiuusi U 3HIOKPUHHAS CHCTEMa KMBOTHBIX M YEJIOBEKA.
JKene3pl SHAOKPUHHOM CHUCTEMbl M WX TOPMOHBL. JlelCTBME TOPMOHOB.
B3aumocBsi3b HEpBHOW H HHAOKpUHHOW cucrteM. [umotamamo-rumnoduzapHas
CUCTEMA.

JdemMoHcTpaumuu

[loptper: W. 1L IlaBnos.

Tabmuibl U cxembl: «OJHOKJIETOYHBIE BOJOpPOCTN», «MHOTOKIETOUHBIC
Bojiopocimy, «baktepum», «lIpocreiimue», «OpraHbl LBETKOBBIX PAaCTCHUI»,
«CucTteMbl  OpPraHOB  TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIX», «Tkanu pacreHuit», «KopHeBblie cuctembl», «CTpoeHHe CTEOIsI»,
«CTpoeHue JMCTOBOW IUIACTHMHKW», «TKaHW JKUBOTHBIX», «CKeEJeT 4YelOBEKay,
«IInmeBapurenbHass  cucrema», «KpoBeHocHass — cucrema»,  «/lpIxarenbHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI1euHas CHUCTEMaY,
«BpienurensHas cuctemMa», «OHIOOKpUHHas cucTeMa», «CTpOEHHE MBIIIIbD»,
«MIMmMyHUTETY, «Ku11e4HO0JIOCTHBIE, «Cxema  MNWUTaHUS  PACTECHUI»,
«KpOBEHOCHBIE CUCTEMBI IO3BOHOYHBIX JKMUBOTHBIX», «CTpPOEHHE THAPBDY,
«Crpoenue miaHapum», «BHyTpeHHee CTpoeHHE HOXAEBOTO uepBs», «HepBHas
cuctrema  pweiO», «HepBHas  cucrema  marymkw», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBhnas ~ cucrema  nTuny, — «HepBHas — cuctema
MIeKoTUTaronXx», «HepBHas cucrema demoBeka», «Pediekcy.



OOGopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpEnaparbl OJHOKIETOYHBIX
OpPTraHu3MOB, MHKpPOTpEnapaThl TKAaHEW, pPaKOBUHBI MOJUIIOCKOB, KOJUICKIHH
HACEKOMBIX, WIJIOKOXKUX, JKMBBIE JK3EMIUIIPHI KOMHATHBIX pacTeHuil, repoapuu
pacTeHMd  pa3HbIX OTIENOB, BJAKHBIE TNpenaparbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIGKIIMM OECINO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa,
000pyAOBaHuUE AJIs1 JEMOHCTpAIMM MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus: Kpaxmaia U 0enkoB moj JeicTBUeM GepMeHTOB, 000 pyI0BaHUE NS
JEMOHCTpAIMK ONBITOB MO WU3MEPEHHUIO0 >KM3HEHHOW EMKOCTU JETKHUX, MEXaHU3Ma
JbIXaTeJIbHBIX JABUKEHUI, MOJENM FOJIOBHOTO MO3ra Pa3jMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEH pacTEHUII.

JlaGopaTopHas padora «/3yueHne TKaHEH KUBOTHBIX).

Jlabopatopnas padora «I3yueHne opraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. Pa3mHoOKeHUe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: OecroJioe (BKJItOYash BEreTaTUBHOE) U
nojsiooe. Buagel  Oecrnojoro  pa3MHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJSALUA,
dbparmeHTaius, KIOHUPOBAHUE.

[lomoBoe pa3smHoxkeHue. l[lonoBbie kieTkw, wian ramersl. Meito3. Craguu
Mmeio3a. IloBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuid cMbICIT
MEN03a M IIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B KHA3HCHHOM IMKIIE
OPTraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['ameToreHe3 y >KMBOTHBIX. [I0JOBBIE KeNe3bl.
OGpazoBaHue U pa3BUTHE MOJIOBBIX KieTOK. Criepmarorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe ©  3MOPHOHATBHOE pa3BUTHE IKUBOTHBIX. CrocoObl
OILUIOJOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayansHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 pa3BUTUU OPTaHU3MOB. Mopghozenes — 00Ha U3 2nagHLLX NPOOIEM IMOPUOTIOUU.
Konyenyuss  mopghocenoe u mooenu mopghocenesa. Cranum >MOpUOTEHE3a
KUBOTHBIX (Ha  mpumepe Jsrymku). JpoGnenuwe. Tumbl  npoOrieHus.
Lemepmunuposannoe u Hedepmunuposannoe Opoodaenue. bracmyna, munol
onacmyn. OcoOeHHOCTH APOOIEHUS MIIEKOMUTAIOMMX. 3apOJIbIIeBbIe JIMCTKU
(racTpyssiiusi). 3aKiajika OpraHOB M TKaHEH U3 3apOJbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSHME YacTeld pa3BHBAIOIIETOCSA 3apojplma (dMOpHOHANbHAS HMHIYKIIHS).
3aknanka IUIaHA CTPOEHUS JKMBOTHOIO  KaK  pe3ysbTaT  HepapXUyeCKHUX
B3aUMOJICUCTBUN TE€HOB. BnmsHue Ha -H>MOpPHOHATBLHOE PAa3BUTHE PaA3IUYHBIX
(aKkTOPOB OKPYKAOIIEH CPE/IBI.

Poct u pasBurue xuBoTHbIX. [locTomOpuoHamsHbl mnepuoa. [lpsamoe u
HenpsiMoe  pasButhe. PazButue ¢ mMeramopdo3oM y OECO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. bHONOTHYeckoe 3HaueHHe MNPSIMOrO0 U HENPSIMOIO



pa3BUTHS, UX PACIPOCTPAHEHHE B MNpUpoJe. THIbI pocTa KUBOTHBIX. DaKTOPHI
PEryISIIMK POCTA KUBOTHBIX U YesioBeka. CTaauu MoCTIMOPUOHAIILHOTO Pa3BUTHS
y )KMBOTHBIX U 4enoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OHMOJIOTHYECKHE MPOIIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM 1MKie pacreHuil. OOpaszoBaHWe cHop B Ipollecce Meio3sa.
l'amerorene3 y pacrenuil. OIUIOOOTBOPEHHME M pPa3BUTHE  PACTUTENBHBIX
opraHu3MoB. J[BOWHOE OIJIOJOTBOPEHHE y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHMU.

MexaHu3MBbl PEryssiliid OHTOT€HE3a Y PACTEHUN U KMBOTHBIX.

JdemMoHcTpauuu

[Toptpetsr: C. I'. Hapamun, X. IlIneman.

Tabmumpl m cxembl: «BeretaTuBHOE pasMHOXeHHE», «Tumbl Oecrmoiaoro
pa3MHOXKEHUs», «Pa3MHOXEHHUE XJIAMHJIOMOHAbD, «Pa3MHOXXEHHE HBIJICHBI,
«Pa3MHOXeHue Tuiaps», «Menos», «XpomocoMbl», «l'amerorenes», «CtpoeHue
SULEKIIETK U criepMaTo3ouia», «OCHOBHBIE CTaJAuM OHTOreHe3a», «lIpsamoe u
HEnmpsiMoe pa3Butue», «Pa3Burue Mailckoro xyka», «Pa3Burue capaHumy,
«PazButne JArymKkm», «JIBOWMHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTCHUI,
«CTpoeHue ceMsiH OJHOJOJBHBIX WM JIBYJIOJBHBIX PACTCHUI», «KM3HEHHBIM LUK
MOpPCKOM  KamycTbl», <OKH3HEHHBIM  LHMKI  MXa», <«KW3HEHHBIA LUK
NAIIOPOTHUKA», «OKMU3HEHHBIA LMK COCHBD).

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpENnaparsl SHIEKIETOK U
CIEPMATO30UA0B, MOAEND «LIMKIT pa3BUTHUS JISATYIIKWAY.

JlaGopaTopnas padora «/3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha FOTOBBIX
MHKpOIIpEnapaTax».

IIpakTnueckass padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHUE OpPraHoB pPa3MHOKEHUS BBICIIUX
pacTEeHUID.

Tema 11. I'eHeTMKa — HayKa 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3sMoB

Hcropusi cTaHOBJIEHUS U Pa3BUTHs TEHETUKM Kak Hayku. Paboter I
Menpens, I'. ne ®@pusa, T. Moprana. Posp OTE€4ECTBEHHBIX YUEHBIX B Pa3BUTHUHU
renetuku. Paboter H. K. KomerioBa, H. . BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenxo, 1O. A. ®umumuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS M CUMBOJIbL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aUIeNbHBIE TEHbl, AJIbTEPHATHBHBIE TPU3HAKK, JOMHUHAHTHBIA M PEUECCUBHBIN
NpU3HAK, TOMO3UI0Ta, TE€TEPO3UTOTa, YUCTAsl JTMHUS, TUOPHUIBI, TEHOTHUI, (PEHOTHIL.



OCHOBHBIE =~ METOJbl  TIEHETUKU:  TI'MOPUAOJOTHYECKHUH,  LUTOJOTUYECKH,
MOJIEKYJISIPHO-TEHETUYECKU .

JdeMoHcTpauuu

[loptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Kosbnos, H. N.
BaBunos, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ummnuenko, H. B.
Tumodeer-PecoBckuii.

TaOmuupr u cxembl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIUBAHUSY.

JlaGopaTopnas  pabora «/[po3oduna Kak OOBEKT TEHETUUECKHUX

HCCIIEJOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Momnorubpugnoe ckpemuBanue. llepBpiii  3akoH  MeHgenss — 3aKoH

ennHoo0pa3us ruOpuaIoB nepBoro nokoJjeHus. [lpasuno nomuHupoBanus. Bropoi
3aKkOH MeHzenss — 3aKOH paclleIuieHus NpU3HaKoB. lluTonormyeckue OCHOBBI
MOHOTUOPUIHOTO CKpelnBaHusi. [ umoTe3a 4uCTOTHI ramer.

AHazupyomiee ckpemuBanue. [[poMexyTOUHbIA XapaKTep HacCJeIOBAHMS.
Pacmernienue nmpu3HakoB MPU HEMOJHOM JTOMUHHUPOBAHHM.

JurubGpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHemnsi — 3aKOH HE3aBUCUMOTO
HACJIeI0BaHUs IIPU3HAKOB. [uronornueckune OCHOBBI TUTUOPUAHOTO
CKpEIINBaHUS.

CueruieHHoe HacienoBanue npusHakoB. PaGotel T. Moprana. CreruieHHOE
HACJIEOBAaHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOpHUs HACIIECACTBEHHOCTH.

['enerrka mona. XpOMOCOMHBIA MEXaHU3M OIpEAENeHUsl Noya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBL. ['OMOTaMeTHBIH M TeTepOraMeTHBIM IMoJ. ['eHeThueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HAaKoOB, CUEIUICHHBIX C HOJIOM.

['eHoTHIT Kak HenocTHas cucreMa. [InenoTponuss — MHOKECTBEHHOE JEUCTBUE
resa. MHOXKECTBEHHbIM  ajUlenn3M. B3anMOJelCcTBHE  HEAUICNIBHBIX TI'EHOB.
Kommnementaprocte. Onuctas. [Tonumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTUSA PACTEHUM, J>KUBOTHBIX M YEJIOBEKa, a
TakkKe (PU3MOJOTHUYECKUX TMPOIECCOB, IOBEICHUS W KOTHUTHBHBIX (YHKITUH.
['eHeTHYECKHME MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHHU3Mbl B3aUMOJICUCTBUS «XO3SIHH
— TapasuT» U «XO35IMH — MHUKpOoOMOM». ['eHeTudeckue acmekTbl KOHTPOJS U
U3MEHEHHUs HACTEeICTBEHHOW WMH(OPMAIIUU B MOKOJEHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

[loptpetsr: I'. Mengens, T. Mopras.

Tabmuupbr u cxembl: «llepBbiii 1 BTOpo#l 3aKoHBl MeHnnemnsy, «Tpetuil 3akoH
Mennensa», «AHaIM3Upylollee CKpeluBanue», «HemonHoe poMuHUpOBaHMEY,
«CrierieHHOe  HaclieZIOBaHUE TMPU3HAKOB y Jpo3oduiel»y, «['eHeTnka Tmonay,



«Kapuotun  uenoBeka», «Kapuotun gpozodumb»y, «KapuoTum  OTHUIBDY,
«MHOKECTBECHHBIN ajuiean3My», «B3aumongencTrBue reHoB.

OOGopynoBanue: Mojelb JJsi JEMOHCTpalMM 3aKOHOB  €AMHOOOpa3us
ruOpuIOB MEPBOTO TMOKOJIEHUS U PAacHICIUICHUs NPU3HAKOB, MOJENIb JIJIs
JEMOHCTpAIIMM 3aKOHA HE3aBHUCHUMOIO HACJIECIOBAaHUSI TMPU3HAKOB, MOJIENb JJIA
JEMOHCTpAIMKN CIETUICHHOTO HAclIeJOBaHUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuUKpornpenapar: «Jpo3odumay.

IIpakTnueckass padora «IByyenue pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEUIMBaHUS Yy JPO30(DUITBD».

IIpakTuyeckass  padora  «ByueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUS Y JPO030(DIITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna W cpeapl npu  (GOpMHUpPOBAHUU (PEHOTHIIA.
M3menunBOCTh Npu3HAKOB. KadyecTBEHHbIE M KOJMYECTBEHHBIC IPU3HAKU. Buibl
U3MEHYHUBOCTH: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.

MonudukanmonHas U3MEHUYMBOCTh. Poib  cpeasl B (OpMHUpPOBAHUU
MOIU(MUKAIIMOHHON u3MeHYMBOCTH. Hopma peakimu mnpusHaka. BapuarmioHHBIM
pan u BapuauumoHHas kpuBas (B. Horanncen). CpolicTBa MOJIU(PHUKAIMOHHON
U3MEHYUBOCTH.

['eHoTunuueckass M3MEHYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUMBOCTH.
Bunbl reHOTUITMYECKOW M3MEHUMBOCTU: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOunaTtuBHass u3MEHYMBOCTh. Meiio3 M TOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHOW M3MEHUYMBOCTH. PoJIb KOMOMHATUBHOW M3MEHUMBOCTH B CO3JaHUU
TeHETUYECKOI0 pazHooOpa3us B Mpeaenax OJHOro BUAA.

MyTtanroHHass HM3MEHYMBOCTh. BHIBI MyTaiuili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYLUPOBAaHHbIE  MyTauuu. SnepHesie u
nuToruiazMarnueckue Myrtanuu. CoMmaThyeckue U MOJIOBble MyTauuu. [IpuunHb
BO3HUKHOBEHUS MyTauuid. MyTareHpl W HMX BJIMSHUE HA  OPTraHU3MBL
3aKOHOMEPHOCTM MYTALIMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKHX PAJOB B
HaciencrBeHHoW u3MmeHyuBoctu (H.W. BaBuioB). BHesimepHas W3MEHYMBOCTH M
HACJIEICTBEHHOCTb.

OnuzceHemuka U 9NUSEHOMUKA, pOTb INUEHEMUYECKUX GaKkmopos 8
HACIe008aHUU U USMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUZMOS.

JdemoHcTpauuu

[loptpetsr: I'. ne ®pus, B. Noranncen, H. 1. BaBumos.

Tabmuet u  cxembl:  «Bunmbl  w3MeHYuBOCTHY, «MoaudukaruoHHas
U3MEHYUBOCTDHY, «KomOunaTuBHas U3MEHYUBOCTDY, «Meiio3y,
«OmnogoTBopeHuey», «I'eHeTnyeckue 3ab0JieBaHUs YeIOBEKa», «Bumbl MyTaruii.



OOGopynoBaHue: XKHUBbIE U TepOapHbIE SK3EMIUIIPHl KOMHATHBIX PpacTEHUM,
pucyHku (poTtorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUIAMHU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOIU(UKAIIMOHHONW  M3MEHYHMBOCTH. llocTpoeHWe BapualMOHHOTO psija W
BAPHUALIMOHHOW KPUBOW.

I[IpakTuueckas padora «Myramuu y  Jpo3ogmibl  (Ha  TOTOBBIX
MUKpOTIpenaparax)m.

Tema 14. I'eHeTnka 4esioBeKa

Kapuotnn uyenoseka. MexayHapoaHas nporpaMma HCCIEAOBAaHHS TIe€HOMA
yejgoBeka.  MeToabl  M3YyYEHMs]  T€HETMKM  YEJIOBEKA:  TI'eHEAIOTMYECKUH,
OJIN3HEIIOBHIH, UTOTE€HETUYECKHUH, MOMYJIALIMOHHO -CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETHY ECKU . CoBpemeHHoe ONIPEAEIICHNE TeHOTHUINA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAHHME, B TOM YHCJIE C MOMOIUIBIO
[MIP-anaym3a. HacnenctBeHnHble 3a0o0seBaHus denoBeka. ['€HHbIE U XPOMOCOMHBIC
OoJie3HH 4esloBeKa. boJe3Hu ¢ HacleICTBEHHOW MpeapacrtoJioKEHHOCTHIO.
3HaYEHUE MEIMIMHCKOW T€HETUKH B MPEAOTBPAILICHUH U JICYEHUU TE€HETUYECKHUX
3a00seBaHU 4eloBeKa. MeauKo-reHeTUueCcKoe KOHCYJIbTupoBaHue. (CTBOJIOBBIC
KIeTKH. [loHsATHE «TeHEeTHYEeCKOTO Ipy3a». JTUYECKHE ACIEKThl HCCICHOBAHUN B
00J1aCTH peJaKTUPOBAaHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOphl TMOBBIIICHHOW UYYBCTBUTEIBHOCTH UEJOBEKA K
bu3UecCKOMy W XUMHUYECKOMY 3arpsi3HCHHUIO OKpyKaromie cpeanl. ['eHeTndeckas
MPEAPACIOIOKEHHOCTh YEIOBEKA K MATOJIOTHUSIM.

JdemMoHcTpaumuu

Tabmuer 1 cxembl: «Kapuotwum demoBeka», «MeToabpl M3YYEHHUS TECHETHKHU
yesnoBekay, «l eHeTnueckue 3a00JIeBaHUsI YEJIOBEKay.

IIpakTnueckas padora «CocTaBieHHE U aHAIU3 POJOCIOBHOM.

Tema 15. Cenekuust OpraHu3mMoB

JoMectukanps u© CceleKIMs. 3apOXICHUE CENeKUMA W JOMECTHKALHUU.
VYuyenne H. WM. BaBunoBa o IleHTpax mnOpoUCXOXIEHUS U MHOTrooOpasus
KyJIbTYPHBIX pacTeHMi. Poip cenexkumy B CO3MaHMM COPTOB PACTEHUM M IOPOJ
*KUBOTHBIX. CopT, TmoOpoaa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaclieAcTBeHHOM u3MmeHuumBocth H. WM. BaBuioBa, ero 3HaueHue I
CEJIEKIIMOHHOW paboThI.

Metonpl ceneKIMOHHOMW paboThl. McKycCTBEHHBIH OTOOP: MACCOBBIM U
VHIUBUyaIbHBIN. Ortanel KOMOHWHAIITMOHHON CEJIEKIINH. HUcnieiranme
Npou3BOUTENEH TO MOTOMCTBY. OTOOp 1O TEHOTUITy C TOMOIIBIO OIICHKH
¢dbeHoTHMa MOTOMCTBA U OTOOP MO reHOTHITY C ToMoIIkio aHamm3a JIHK.

HcKycCTBEHHBIA ~ MyTareHe3  Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaguannoHHblli 1 XMMUYECKUM MyTareHe3 KaKk UCTOYHMK MYTAlUMH y KyJbTYPHBIX



dbopm opranuzmoB. Hcnonb3oBaHWE TE€HOMHOIO PEIAKTUPOBAHUS U METOJ0B
pekomOuHanTHeiX JHK ayia momyyenus: uCXoAHOTO Matepuana JJjisl CEECKIHU.

[lomyuenue MOJIUILTIOUAOB. BuytpuBugosas rUOpUIN3ALIS.
bauzkopoacTBeHHOE CKpEIlIMBaHUE, Wi UHOPUJIMHT. Hepoacreennoe
CKpelllMBaHue, WM ayTOopuauHr. l'erepo3uc u ero mnpuuuHbl. Mcnolsib3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuauzanus. [lpeonosienne Oecronus
MEXBHJIOBBIX THOPUIIOB. J[OCTHXKEHHSI CeNeKIIUM PACTCHUM U KUBOTHBIX. «3enénast
Dpesontoyusy.

CoxpaHeHHE M M3Yy4YEHHE T€HETHUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHUU U
UX JHUKUX  POAWYEH IS CO3JaHUS  HOBBIX COPTOB M THOPHUIIOB
CEJIbCKOXO3MCTBEHHBIX  KYJIbTYp.  M3yuenue, coxpamnenue U  ynpasjeHue
2eHEeMUUECKUMU PEeCYPCaAMU CeNbCKOXO3AUCNBEHHBIX U NPOMbBICIOBLIX JHCUBOMHBIX
8 Yenax YIyUueHus: Cyuecmseyiouux U co30anus HoO8blx nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEeM COBPEeMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoel U nepcneKmu8HbLX MmexHoI02Ul.

JdemMoHcTpauuu

Iloptpersi: H. WM. Basunos, WM. B. Muuypun, I'. JI. Kapneuenko, II IL
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, /. K. besnses.

Tabmuupl 1 cxeMbl: «LIeHTpBI MPOUCXOXKIEHUST U MHOTOOOpa3usi KyJIbTYpPHBIX
pacTeHui?», «3aKOH TOMOJIOTUYECKHUX PSAOB B HACJIEICTBEHHONW W3MEHUHMBOCTHY,
«Metoasl cenekuuny, «OtnanéHHas ruOpuanzanms», «MyrtareHesy.

JlaGopaTopHas padora «lI3yuyeHne COpTOB KYJBTYPHBIX PACTCHUN U MOPOJ
JOMAIITHUX KUBOTHBIX».

JlaGopaTopHas padora «/3yueHre METOAOB CEIEKIUU PACTECHUII.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHU».

Jkckypeusi «OCHOBHBIE METOJABI M JOCTHKEHHUS CEJICKIMM PAacTeHUNl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO bepmy,
COPTOUCIIBITATENBHBIN  y4aCTOK, B TEIUIMYHOE XO3fMCTBO, B JIaDOPaTOPHUIO
arpOyHHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuotexHoJiorusi ¥ CHHTETHYECKasi O0HOJIOTUA

OOBeKTHI, HCIOJb3yeMble B OUOTEXHOJIOTMH, — KIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MHKPOOPTAHU3MBI, 170:¢ XapaKTEepPUCTHUKA. TpaguuuonHas
OMOTEeXHOJIOTUsA:  XJIeOOMeyeHnue, TMOJYyYEeHUE  KHUCIOMOJIOYHBIX  MPOJYKTOB,
BUHOJIeNME. Mukpoouonorndeckuii cuHTe3. OOBEKTHI MHKPOOHUOIOTHYECKHUX
TexHojoruil. [lpousBoacTBO O€nKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue TEXHOJIOTMI M MHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHMSI TEHOMOB C IEJbIO MOJYYEHUS] OPTaHW3MOB U MX KOMIIOHEHTOB,
COJIepKalluX HE BCTPEYAIOLIUECS] B MPUPOAE OMOCUHTETUUYECKUE ITyTH.



Knerounas wmxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pPacTEHUU M
#KUBOTHBIX. KpuoOanku. Comaruueckas TUOpUAM3aLUS W COMAaTHUYECKHIA
smOpuorene3. Hcmnonp3oBaHue TaljlOWI0B B CENEKIMU pacTeHuil. [lonyuenue
MOHOKIOHAIbHLIX anmumen. HMcnoav3o8anue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBLX
anmumen 6 meduyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PexoHCTpyKuus
SMIEKIIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU SIEP KIETOK.
Texnonocuu 0300p08IeHUsl, KYIbMUBUpOBaAHUs U MUKPOKIOHANIbHO2O
DA3SMHONCEHUSL CETbCKOXO3AUCMEEHHbIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHXEHepus. VICKyCCTBEHHBIA CHHTE3 T€HA U
koHcTpynpoBanue pekoMOuHaHTHbIX JJHK. Cozdanue mpanceennvix opeanusmos.
JlocTvkeHnss W TEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMHXKEHEpHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOIeMbl TEHHOW MH)XKEHEPUHU.

Menumuackue OuotexHosioruu. IloctreHomHas mudpoBas MeauruHa. [IHP-
JIUarHocTuka. MeTaboJIOMHBIA aHajdu3, TEHOICHTPUYECKUNA aHaau3 MpoTeoma
YyeJoBeKa JUIsl OLICHKM COCTOSIHUSL €ro 310poBbs. lcnosb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Oumoummkenepust s pa3paboTKu
(dbyHIaMEHTATBHBIX OCHOB MEIUIIMHCKUAX TEXHOJIOTHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJIOTHMM TPEXMEPHOTO OMOMPHUHTHMHTA U ckad@oauHra
JUIsl pEIICHUs 3a/1a4 MePCOHAM3UPOBAHHON MEIHIIVHBI.

Co3naHue BEKTOPHBIX BakKIMH C IIeJIbI0 oOecreyeHus: KOMOWHUPOBAHHOM
3amuThl OT Bo30ymuteneit OPBH, ycraHoBieHue MOJEKYISIPHBIX MEXaHU3MOB
dbynkmonnpoBanus PHK-conepkamux BHPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIC
3a00J€BaHUs YEJIOBEKA U KMBOTHBIX.

JdemMoHcTpaumuu

Tabmuupl 1 cxeMbl: «Vcronb30BaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTounas nHxxenepus», «l'eHHas UHKEHEPUSI.

JladbopaTtopnasi padora «3yyeHne o0HEKTOB OMOTEXHOJIOTHUIY.

IIpakTnueckas padora «lloydeHre MOJOYHOKHUCIBIX MPOTYKTOBY.

Jkckypeust  «buoTexHonorus — BaKHEWIIas MPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apokaeHue um pa3sBuTHE IBOJIOLUHMOHHBIX MNPEICTABJICHUI B
OuosI0TUMN

OpomonmonHass teopus Y. JlapBuHa. lIpeanocbulku  BO3HHKHOBEHHUSA
napBuHu3Ma. JKu3Hp 1 HaydHas aearenbHocTh Y. JlapBuHa.

JIBrxymiue cuibl 3Bosony BuaoB 1o Y. /{apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXXEHHMSI ~ OpraHM3MOB, HACJEJCTBEHHas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIM M HUCKYCCTBEHHBIM OTOOD).



Odopmnenne cunrernyeckoi Teopun 3Bomommu (CTD). Heirpanbhas
teopus dBomoruu. CoBpeMeHHas  JBOJIONMOHHAsA  OwWoJiorHsa.  3Ha4yeHHe
HBOJIIOIMOHHON T€OPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdemMoHcTpaumuu

Ioptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
KroBwe, Y. lapBun, C. C. YerBepuko, . W. Imansraysen, k. Xonneitn, /1. K.
benses.

Tabmuuelt u  cxeMbl: «Cucrema xuBoi mnpupoasl (mo K. Jlunuerw)y,
«JlectHuiia  xuBbIX cymectB (mo Jlamapky)», «Mexanusm GoOpMHUPOBaHUA
npucrocoOJeHnit y pacteHud u xuBOTHbIX (mmo Jlamapky)», «Kapra-cxema
mapiupyta myremectBus Y. lapsunay, «Haxonku Y. lapBunay, «Popmbl 60pbOBI
3a cymectBoBanue», «llopoasl ronybeit», «MuorooGpasue KyabTypHBIX (HopM
Karyctb, «[lopoapl moOMalIHUX KUBOTHBIX», «Cxema 00pa3oBaHMsl HOBBIX BUIOB
(mo Y. [apBuHy)», «CxemMa COOTHOLIEHUS [BWXKYLIUX CHJ 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHSI CUHTETUYECKON TEOPUU 3BOJIOLIAN.

Tema 2. MuKpo3BoJIOIHA U €€ pe3yJbTaThl

[Monynsiims kKak 3JeMeHTapHas eAuHuia 3Boonrd. COBpEMEHHBIE METObI
OLICHKM TE€HETHUYECKOro pa3HooOpa3us M CTPYKTypbl mnomyisiuuid. 3meHeHue
reHo(poHIa MOMYJSIIMA KaK JJIEMEHTAPHOE HBOJIOIMOHHOE SIBJIIEHUE. 3aKOH
reHerudeckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (aKTOPhl (IBIKYIIME CHIBI) DSBOJIONHMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHYuBOCTh. Jlpelid reHoB —  ciayvaiiHble
HEHANpaBJICHHbIE  M3MEHEHWs 4acToT aelned B  momymsaiusx. Oddekt
ocHOBarena. JIpgexm Oymoiiounozo eopaviuwika. CHUdCEHUE 2eHemU4ecKo2o
pasnHoobpasus: npudunsl u cireocmeus. llpossnenue sghpghexma Opetigha 2enos 6
oonvuux  u  manelx  nonyrayuax.  Mwurpammu.  MBomAuus — nomynsiuui:
reorpaduueckasi (MPOCTPAHCTBEHHAs ), OUOIOTHYeCcKas (PEenpoyKTUBHAS ).

EcrecTtBeHHbli 0TOOp — HampaBisitomuid ¢akrop sBomouuu. Dopmbl
€CTECTBEHHOIO0  OTOOpa:  JBIKYIIMM,  CTaOMIM3UPYIOIIMNA,  pa3pbIBAIOIINNA
(mm3pyntusHelif). [lomoBoit oT6op. Bo3HHKHOBEHHE W 3BOJIONMS COLMATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOieHHOCT,  OpraHW3MOB  KakK  pe3yJibTal  MHUKPO3BOIIOLMU.
Bo3HukHOBeHHe — mpucnocoOneHuit y  opraHusMoB.  Apomopdo3bl U
uanoananrauuu. [lpuMepsl mpucnocoOneHuii y OpraHu3MOB: MOP(OJIOTHYECKHE,
($u3HOTIOTUYECKHE, OMOXUMUYECKUE, MOBEJECHUECKHE. OTHOCHUTENHFHOCTD
PUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpa3zoBanue Kak pe3yibTaT
MUKpOdBOJIFOIMU. MBomsinusa — kimodeBoil (aktop BumooOpazoBanus. llytu wu
CIIOCOOBI BH1000pa30BaHMS: JUIONAaTPUUECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (3K0JI0THYECKOE), «MTHOBEHHOE (mosmruionau3anus,
ruOpuauzanus). JaMTensHOCTh SBOTIOMUOHHBIX MPOIECCOB.

Mexanusmbl (popMHUpoBaHHs OUOJIOTHUYECKOTO pa3HO0Opa3usl.

Ponp  osBomonmMoHHOW OWonorMM B pa3pabOTKe HAy4YHBIX METOJOB
coxpaHeHHusl OmMopa3zHooOpa3usi. MUKpPOIBOJIIONKS W KOJBOJIIOIHS MApPa3uTOB M UX
x03sieB. MexaHu3mbl (OPMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHUKAM M CIIOCOOBI
O00pBOBI C HEH.

JdemMoHcTpauuu

[Hoptpersr: C. C. UeTBepukos, D. Maiip.

Tabmuiel W cxeMbl: «MyTalmoHHasi HW3MEHYHMBOCTHY, «llomyssiimoHHast
CTpyKTypa Buma», «Cxema mposiBlieHUs 3akoHa Xapau—BaiinOepray, «/IBmkyriue
CWJIbI 3BOJIIOLUNY, «IKOJOTHMYECKass M30JLUA MOMYJISIUI CEeBaHCKOU (openny,
«['eorpadpuueckass  W30JAIMS  JUCTBEHHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «llomynsaiuoHHbIe BOJIHBI YUCIEHHOCTH XUITHUKOB M XKepTB», «Cxema
JEUCTBUSL  €CTECTBEHHOTO O0TOOpa», «®PopMbl OOpPHOBI 3a CyIIECTBOBAHHEY,
«ManyctpuanbHblil MenaHu3M», «JKuBble uckomaembie», «[IoKpOBUTENLCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaromias OKpacka KUBOTHBIXY,
«Dusnonornyeckue axanrauuny, <«lIpucnocoOGieHHOCT, OpraHu3MoOB H €€
OTHOCHUTENBHOCTEY», «Kputepun Buma», «Bunbl-aBoiHukn», «CTpykTypa BUIa B
npupoze», «Crnocobsl BupooOpazoBaHus», «l'eorpaduyeckoe BHI000pa3oBaHUE
TpEX BHUJIOB JIAHJBIIICH», «DKOJIOTUYECKOE BHI000pPAa30BAHME BUJIOB CHUHUIDY,
«[lomumnounasl pactenuity, «KamycTHo-peneynslii THOPUI.

OOGopynoBanue: repOapun pacTEHUH, KOJUICKIIMA HACEKOMBIX, dy4yesa NTHUI] U
3BEpel ¢ TpHUMEpaMHu Pa3IUMYHBIX TNPUCIIOCOOJICHUH, dYydena NTHIl U 3Beper
pa3HBIX BHUJIOB, TepOapuu pacTeHuid OMU3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMH CIIOCOOAMHU.

JlabopaTtopnasi padora «BbiABICHHE W3MEHUMBOCTH Y 0COOEH OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «lIpucnocoOneHuss  opraHu3sMoB U  HUX
OTHOCHUTEIbHAS TENIECO00Pa3HOCTD.

JladopaTopnasi padora «CpaBHeHHE BHIOB 10 MOPQOJIOTHIECCKOMY
KPUTEPUIO».

Tema 3. Makpo3Boionusi M €€ pe3yJbTaThl

Meroasl  u3ydeHHsT  Makpo’BoJOLMU.  [laneoHTosOTMUECKHE  METObI
uzydeHus HBomouuu. llepexonneie  ¢GopMbl M (QUIOTEHETUYECKUE — PSIbI
OpPTaHU3MOB.

buoreorpadguueckue metoanrl u3zydeHus HBojronuu. CpaBHeHHE GIOpPHI U
dbayHbl MaTEepHKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emiu. Buabi-
SH/IEMUKU U PEIIUKTBHI.



OMOpHOTOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTUUECKUE METObl U3y4YECHUS
DBOJIIOLIMH. ['€HETHYECKHEe MEXAaHU3Mbl JBOJIOLMA OHTOIEHE3a U TOSBIICHUA
HBOJIIOLIMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMUHBIE W  AHAJIOTMYHBIE  OPIaHbL
Pynumenrtapnbie OpTaHbl u aTaBU3MBI. MouJieKkysipHO-T€HETUYECKUE,
OMOXMMUYECKHNE W  MaTeMaTHYeCKHe  METOJbl  W3YYCHHS  DBOJIIOIIWH.
l'omonornunbie TeHbl. COBpEMEHHbIE METOAbl MOCTPOCHUS (PUIOTCHETUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTAllMHA U 3BOJIIOLUS TEHOMOB.

OOuue 3aKOHOMEPHOCTH (TpaBWIia) 3BOJIOUMU. [IpunHyun cmenvl GyHKYUI.
HeoGpatumocts »Bomonmu. AnantuBHas panuainus. HepaBHOMEPHOCTH TEMIIOB
SBOJIIOLIUMU.

JdeMoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mrosiep, 3. I'ekkerns.

Tabmuier 1 cxeMbl: «DHIOTEHETHYECKUN Pl JIOMIAAN», «APXEONTEPHUKCY,
«3Bepo3yObie  SIIEPHI», «Crerouedanbi», «PuHnOGUTH, «CeMeHHbIe
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTUHEHTOBY,
«Pemukthy, «HauanmpHble cTagud HSMOPUOHAILHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHbIE W  aAHAJIOTHUYHbIE OpTraHb, «PyIUMEHTED,
«ATaBU3MBDY, «XpOMOCOMHBIE Ha0Ophl YelOBeKa M IIMMMaH3e», «laBHbIe
HaMpaBJIeHUsT 3BOJIIOLUN», «O0II1e 3aKOHOMEPHOCTH BOJIFOLIII.

OOopynoBaHue: KOJUIEKIIMM, TepOapuu, MYJSIKH MCKOTAEMbIX OCTaTKOB
OPTaHU3MOB, MYJIS’)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. [IpoucxoskaeHue U pa3BUTHE KU3HU HA 3eMJie

Hay4ynbple rHUMOTE3b MNPOUCXOXKIACHUS SKU3HM Ha 3emisie. AOHOTeHe3 U
naHcepmusi. JloHayuHble TpeCTaBlICHUS O 3apOXKIACHUU KU3HHU (KpPEarmoHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpPOBEpKEHUE onbiTaMu O.
Penu, JI. Cnannannanu, JI. [lacrepa. [Ipoucxoxaenue XU3HU U aCTPOOUOJIOTHS.

OCHOBHBIE JTalbl HEOPraHUYECKOU 3BOJIIOLU Y. IInanerapnas
(reonornyeckasi) dBOJIOIMSA. XHUMHYECKas dBOJIONHUSA. AOHWOTEHHBIM CHHTE3
opraHu4eckux BemlectB M3 Heopranumdeckux. Oneir C. Mumnepa u I'. HOpwm.
OGpazoBanne mnoaumepoB u3 MoHoMepoB. KoamnepBartnas runotesa A. I
Omnapuna, runore3a nepBudHoro OynpoHa JIk. XoJsaelHa, TeHeTUYECKas TUIIOTE3a
I Mémnepa. Pubosumbl (T. Yexk) u rumoresa «mupa PHK» VY. T'mnbepra.
®opmupoBaHre MeMOpPaH U BOSHUKHOBEHUE MPOTOKIETKH.

HUctopust 3emmu u MeToAnl €€ wu3ydeHus. VIckomaemble OpPraHMYECKUE
ocratku. [l'eoxpononoruss u e€ wmeronbl. OTHOcuTenbHass U aOCOMIOTHAs
reoxpoHoJiorus. ['eoxpoHosornyeckas Iikaisa: 30HblL, 3pbl, IEPUObI, STIOXH.



HauanbHble dTamel opranudyeckon osBosouuu. llossieHne u  3BoIOLMA
NEPBBIX KJIETOK. DBOJIIOLMA MeTabonu3ma. BO3HMKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIEHKU KaK aHajor MepBbIX HAa 3emiie COOOIIECTB.
CrpomaTtonutsl. [IpokapuoThl U 3YKapHUOTHI.

[Ipoucxoxaenne sykapuoT (cuMOUOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpPYCOB. IIpoHCX0XJAEHME MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHbIE 3Talbl 3BOJIOLMU BBICIIMX pacTeHud. OCHOBHbIE apoMop(O3bl
pactenuid. Bbixon pactenuit Ha cymy. [losiBieHHME CHOPOBBIX pACTEHUH H
3aBoeBaHMe UMM cymHd. CemeHHble pacTteHusa. [IpoucxoxaeHrne IBETKOBBIX
pacTeHui.

OcCHOBHbIE 3Talbl 3BOJIOLUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(oO3bl
KUBOTHBIX. Benjackas cdayna. KemOpuiickuii B3pbIB — MOSBJICHHUE COBPEMEHHBIX
TumoB. IlepBbie xopaoBbIe XKUBOTHBIC. JKU3Hb B BOJIE. DBOJIOIMUS MO3BOHOYHBIX.
[lpoucxoxaenue ampuOuiit u pentwmid. [IpoucxoxaeHne MIICKOTUTAIOMUX |
ntull.  [lpunmun xmodeBoro apoMopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIU.

Pasutne xu3HM Ha 3emiie MO 3paM M IEPHUOJAM: apxeu, MpPOTEepO30il,
najeo3ou, Me3030M, KaiiHo30#M. OOmas  XapakTepucTuka  KiIuMara W
Te0JIOTUUECKUX TpoleccoB. llosiBleHHE M paclBET XapaKTEPHBIX OPTaHU3MOB.
VYrneob6pa3oBaHue: ero yCciaOBHS U BIUSHUE HA Ta30BbIi COCTaB aTMOCHEpHI.

MaccoBble BbIMUpaHUsI — JKOJOTHUYECKHE KPU3UCHI mpouyoro. llpuuuuel u
CIEJICTBUSL MACCOBBIX BbIMUpaHUU. COBPEMEHHBIM HKOJOTHYECKUN KPU3HC, €ro
ocobennoctu. [Ipobnema coxpaneHusi 6mopasHooOpasus Ha 3emiie.

CoBpeMeHHass cuctema opraHudyeckoro wmupa. [lpuHnumnel kinaccuduxanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIbl OPTraHU3MOB.

JdemoHcTpanumn

[loptpersr: ®@. Penu, JI. Cnamnanuann, JI. Tlactep, M. 1. Meunukos, A. .
Omapun, Ix. Xonnein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Peauy, «Cxema ombita JI. Ilacrepa mo
W3YYEHUIO caMo3apokaeHus xu3Hm», «Cxema ombita C. Mwmepa, . FOpwn»,
«JTanmbl  HEOPTAaHWYECKON  3Boimonmn»,  «l'eoxpoHonornyeckas  MIKalIay,
«HauanpHple 3Tambl OpraHUYecKoi 3BoMIOIMNY, «Cxema o0pa3oBaHHs 3YKAPUOT
nyTéM cuMmOuorenesa», «Cucrtema KuUBOM mpupoAb», «CTpoeHue BHUpPYCay,
«Apomopdo3sl  pacteHuit», «Punnopute», «OTHOKIECTOUYHBIE BOJOPOCIN»,
«MHOTOKJIETOUHbIE BOAOpoCHn», «Mxu», «IlanopoTHukn», «l'0I0CEMEHHbIE
pacteHuss», «Opranbl IBETKOBBIX pacTeHMi», «CxeMa pa3BUTUS KUBOTHOTO
mMupa», «ApoMop¢o3bl KHMBOTHBIX», «lIpocteitmuey, «KumeqyHOMOI0CTHBIEY,
«IInockue 4EpBUY, «HUNeHUCTOHOTHUEY, «PbIOBDY, «3E€MHOBOJHBIEY,



«lIpecmpikaromuecsa», «lIrnmpyy, «Miekonuraromue», «Pa3BuThe KU3HA B
apXencKkou sper», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN dpe», «Pa3BUTHE KU3HU B
IaJIc030MCKON 3pey», «Pa3BuTHe XKU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B
KaHO30MCKOM 3pe», «COBpEMEHHAasi CUCTEMA OPTAHUYECKOTO MUPAY.

OOopynoBanue: repOapuM pacTEHUM pA3IMUHBIX OTAEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIE IPEMAPATHl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOXKHMX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, 4Yydela NTUL U 3BEpEW,
KOJUICKIIMM OKaMEHEJIOCTEH, TMIOJIE3HBIX MCKONAEMBIX, MYJS)KA OPraHWYECKUX
OCTaTKOB OPTraHU3MOB.

BupryanbHas  Jgab0oparopHass padora  «MojaenupoBaHUE  OIBITOB
Muiepa—tOpu 1o M3ydeHH0 aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCIMHCHUH B
NEepBUYHOM aTMocheper.

JlabopaTopnass padora «J/I3yueHME M OIMCAHHE HMCKOMAEMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «ByueHne o0COOEHHOCTEH CTPOEHHUS pacTEHUM
Pa3HBIX OTAEJIOBY.

IIpakTuueckas padora «/ByueHue ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxaeHune 4ejJ0BeKa — AHTPONOTEHE3

Paznensl v 3amaun aHTpOMOJIOTMU. MeTo1bl aHTPOTIOIOTHH.

CraHoBJIeHHE TMPEJCTABICHUNA O MPOUCXOXKICHUM 4YeJIOoBeKa. PemuruosHbie
BO33peHUs1. COBpEMEHHBIE Hay4YHbIE TEOPUHU.

CXO0/CTBO 4€JIOBEKA C )KMBOTHBIMU. CHUCTEMATUYECKOE MOJIOKEHUE YEIOBEKA.
CBuzerenscTBa  CXOJACTBA  YEJIOBEKa € JKUBOTHBIMU:  CPAaBHUTEIBHO-
MopdosoruyecKue, AMOPHOJIOTHY ECKUE, (hbU3M0JI0r0-OMOXUMHUYECKHE,
noBejieHueckue. OTIu4usi 4enoBeKa OT KUBOTHBIX. [IpIMOX0XKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HMM NPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra W BTOPOU CUTHAIBHOM
CUCTEMBI.

JIBkymine cuibl ((pakTophl) aHTPOMOreHe3a: OHMOJIOTHYECKHE, COIMAJIbHBIC.
CooTHolIeHHEe OMOJOTHYECKUX M COIMAIBHBIX (DaKTOPOB B aHTPOIIOTECHE3E.

OCHOBHBIE CTaMM aHTpOTOreHe3a. PaHHuE uenoBeKoOOpa3Hble 00€3bsHbI
(IPOKOHCYJIBI) ¥ paHHUE TIOHTHUIBI — OOIIHNE TIPEAKHA YEIOBEKOOOPa3HBIX 00€3bsSH U
MoJel. ABCTPaJONUTEKH — JBYHOTHE MPEIKH JtoJei. YUeloBeK ymenblid, MepBbIC
V3TOTOBJIEHUSI OpYyIHi Tpyna. YermoBek NpsIMOXOASIINN W MEPBBIM BBIXOJ JIFOACH
3a  mnpenensl  Adpuku. YenoBek reimensOeprckuii  —  oO0mMA  TPEAOK
HEaHJEPTAIbCKOTO YEJIOBEKa M 4YeJOBEKa pa3yMHOro. YenoBek HeaHAEPTAIbCKHUI
KaK BHUJ JIIOJIEM XOJOAHOTO KiauMmara. YelnoBeK pa3syMHbIi COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mnpeaenamu Adpukmu.
[lasleoreneTrka M nMaJeOreHOMUKA.



DOBOJIIOLMS COBPEMEHHOIO YenoBeka. EcTecTBeHHBI OTOOP B MOMYJISIIUSAX
yenoBeka. MyTtanuoHHbld mporiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeid reHoB, murpaius U «3GdEKT oCHOBATENS» B MOMYJSLUAX COBPEMEHHOTO
YyeJ0BeKa.

Yenoseueckne pacel. lloHsatue o pace. bosblme pacel: €BpOINEOUIHA
(eBpazwmiickas), aBCTpaJIO-HErPOUIHAS (’xBaTOpHANIbHASA ), MOHTOJIOUTHAS
(a3uaTcko-aMepuKaHCKas). Bpems u myTw paccerneHusi 4eloBeKa IO IUIaHETe.
EnuncTtBO  yenoBeueckux — pac.  Hayynas  HecocTOATENBHOCTh  pacu3Ma.
[IpucnocoOseHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHUSIM OKpPYXKAIOLIEH Cpelbl.
Bmussaue reorpaduyeckodt cpeasl u apeiipa TeHOB Ha MOp(OJOTHIO U
(bU3HOJIOTHIO YeTToBEKa.

MexaucuuruiiHapisle  MeToAbl B (Qusmyeckod  (OHMONOTHYECKOiN)
AQHTPONOJIOTUU.  OBOJIIOLIMOHHASI ~ AHTPOMNOJIOTHSIT W NAJI€OAHTPOIOJIOTHS
YEJIOBEUECKUX MOMyJISIMA. buoconuanbHble HCCIEAOBAHMS TPUPOALI UYeOBEKa.
HccnenoBanne KO3BOIIOUUM OMOJOTUYECKOTO M COLMAIBHOTO B YEJIOBEKE.

JdemMoHcTpauuu

Iloptpersr: Y. lapBun, JI. JIuku, A. 4. Porunckuii, M. M. I'epacumos.

Tabmuipl U cxembl: «MeToIbl aHTPOTIOJIOTHNY, «['0JJOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3zHble 00e3bsiHb, «CKeleT 4YeloBeKa U CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «/[BMXKYIIHE CHIIBI aHTPOIOTEHE3a», «IBOJIIOIIMOHHOE
IpEeBO  4YeJoBeKa»,  «ABcTpajonutek», «UYenoBek  ymenslit», «Yenosek
npAMOXOaAIui», «JlenncoBckuil denoBek» «Heanneptanbipy, «KpoMaHbOHIED),
«IIpenku 4denoBeka», «ITambl FBOJIIOIUH YEJIOBEKa», «Packl yenoBekay.

OOopynoBaHue: MYJSIKM — OKaMEHENOCTeH, TPEAMETOB  MaTepUabHOM
KyJIbTYphl  TNPEIKOB  4eloBeKa, penpoaykiuu (portorpadum) kapTuH ¢
MUDOTOTUYECKUMH UM OUOJIEHCKUMH  CIO)K€TaMM  TMPOUCXOKACHHS 4YeloOBeKa,
dboTorpaduu HaAXOJAOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENb
yepena 4YellOBeKa M 4Yepena I[IMMIIAH3€, MOJEIb KHUCTH YEIOBEKA M KUCTH
HIMMIIAH3€, MOJIENM TOPCa NPEAKOB YEIIOBEKA.

JladopaTtopnasi padora «lByuyeHue o0COOEHHOCTEH CTPOCHHS CKejera
YEeJIOBEKa, CBSI3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3ydyeHre SKOJOTMUECKUX aJanTaluil YeIOBEKay.

Tema 6. JxoJsoruss — Hayka O B3aUMOOTHOLIEHUSIX OPraHU3MOB H
HAJOPraHM3MEeHHBbIX CHCTEM € OKPYKAKIIeHd cpeaoi

3apoxaeHue U pa3BuTue dKojoruu B Tpyraax A. I'ymGonwara, K. @. Pynne,
H. A. Cesepuona, J. I'ekkensi, A. Tencmu, B. H. CykauéBa. Paznenst u 3agaum
3KOJIOTHH. CBSA3b 3KOJIOTUHU C APYTUMH HAyKaMHU.



Meroasl sxonoruu. lloneBble HaOmOAEHUS. ODKCHEPUMEHTHI B SKOJIOTHUU:
OpupoJiHble U JabopaTopHble. MojendpoBaHue B HKOJOTUM. MOHHUTOPUHT
OKPYKAIOIIEeH CpeNbl: JOKAJIBHBIM, PETHOHATBHBIN U TJI00ATBHBIN.

3HayeHUE  HKOJOTMUECKUX 3HAHMM JUIsI  4YeJloBeKa.  JKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBsi3€ uesnoBedecTBa C¢ npupojoi. dopmupoBaHue
3KOJIOTUYECKON KYJIBTYPhI U 3KOJIOTUYECKOW TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Hoptpets: A. I'ymbonpar, K. @. Pymee, H. A. CeBepuos, 2. I'ekkensb, A.
Tencmu, B. H. Cykaués.

Tabmuer 1 cxeMbl: «Pazmensl akonorum», «Metoabl 3kosioruny», «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH CpeabD.

JlabopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmbl u cpeaa 00UTaHUA

Dxosiorudyeckre (GakTopbl U 3aKOHOMEpHOCTH ux AeicTBus. Kimaccudukaims
AKOJIOTUYECKUX (PaKTOpOB: abMoTHUECKHe, OMOTUYECKHUEe, aHTPOIOTeHHbIe. O01IHNe
3aKOHOMEPHOCTU JIeUCTBUS dKoJorndeckux ¢akropoB. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OPTaHU3MBI.

Abuotnueckue ¢aktopbl. CBeT Kak 3koyiormueckuii (axrtop. [leticTBue
pPa3HBIX YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. DKOJOTHUYECKUE TPYIIIIbI
pacTeHHii M JKMBOTHBIX IO OTHOIIEHWIO K cBery. CurHampHasi poJib CBETA.
doTONEepUOAU3M.

Temneparypa kak »sKoJiormueckuii ¢akrop. JledicTBue TtemmepaTypbl Ha
opranu3mbl. [IoWKUIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocte kak akosorndeckuil ¢akrop. Ilpucnocobnenust pacreHuii K
nojjiep>kaHuio BojgHOro Oamanca. Knaccudukanusi pacTeHH MO OTHOIICHHUIO K
BoJie. [IprucnocoOieHus1 )KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEeKUMA.

Cpenpl oOuTaHHUd OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
nIyOMHHAsT ~ TOJIOYBEHHAs, BHyTpUOpTaHU3MEHHass.  DU3UKO-XUMHUYECKUE
0COOCHHOCTH cpel oOuTaHusi opranu3moB. llpucnocoOieHus OpraHu3MoB K
KU3HU B pa3HbIX Cpeaax.

buonornueckue putrmbl. BHemnHue wu BHyTpeHHHE pUTMBL. CyTOYHBIE H
rOJINYHbIE PUTMBL. [IpUCHOCOOGIEHHOCT, OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUW JKU3HH.

Kuznennoie ¢Gopmbl opranuzMoB. [loHsiTue o0 KU3HEHHOU (opme.
Kuznennsie GopMbl pacTeHUl: JepeBbs, KyCTAPHUKH, KyCTAPHUYIKHA, MHOTOJICTHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (GOPMBI KUBOTHBIX: THIPOOUOHTHI,
reoOMOHTHI, a3p0oOHOHTEL. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue (bakTophl. Bunsr OMOTUYECKUX B3aMMOJCHUCTBUU:
KOHKYPEHISI, XUITHUYECTBO, cuMOn03 u ero (opmel [lapazutusm, koomepanwus,
MyTyaJii3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHH4YecTBO). Herpoduueckue
B3auUMoJeiicTBus  (Tomuueckue,  (Gopuyeckue, ¢adbpuueckue).  3HaUCHHE
OMOTHUYECKUX B3aUMOJCHCTBUN JUIA CYIIECTBOBAHHWS OpPraHU3MOB B Cpelie
obutanud. [IpyHIMI KOHKYPEHTHOTO HCKIIIOUEHUS.

JdemMoHcTpauuu

Tabmuiel U cxeMbl:  «Okoyiorndeckue (akTopb», «CBETOBOUM CHEKTPY,
«IKOJIOTUUECKUE TPYIIBI KUBOTHBIX MO OTHOILIECHUIO K CBETY», «TermIoKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE IKUBOTHBIE», «DU3HOIOTUYECKUE aJanTallu
KUBOTHBIX», «Cpenbl oOWTaHUST OPraHU3MOBY», «bHOJOrMYECKHUEe PUTMBDY,
«Kuznennsie  ¢opmbel  pactenuit», <«OKusHeHHble  (GOPMBI  JKUBOTHBIXY,
«IJKOocHCTEMa MIMPOKOJHMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOrO Jecan, «Llenmu
nuTaHusy, «XumHudectBo», «llapasutuszmy», «Koukypenus», «CumMOu03»,
«KoMmmeHcanmzm.

OOGopynoBanue: repbapud pAcTEHUH U JKUBOTHBIX, IMPUCIOCOOJIEHHBIX K
BIMSIHUIO PA3JIMYHBIX DKOJIOTMUECKHX (aKTOpOB, repOapuu CBETOIOOUBBIX,
TEHEMIOOUBBIX UM TEHEBBIHOCIHMBBIX PACTEHH, CBETOJIIOOMBBIC, TEHEITIOOWBBIC H
TEHEBBIHOCIMBBIC KOMHATHBIC PACTCHUs, TepOapuu W KOJUICKIIUHM TETUIOTIOOUBBIX,
3UMOCTOMKMX, MOPO30YCTOMYMBBIX PACTEHH, yyuena MNTULl U 3Bepeid, repdapuu
pacTeHuii, oTHOCAIUXCS K rurpoduram, kcepodurtam, me3oduraMm, KOMHATHBIC
pacTeHusl aHHBIX TPYIIN, KOJUIEKIMH >KHUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax,
repOapuu M KOJUIGKUMM pAaCTEHU M IKUBOTHBIX, OOJaJalOlIUX YepTaMHu
NPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUU KU3HHU, TepOapuud u
KOJUISKIIUM PACTEHUN W >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUH
KUBOTHBIX, YJACTBYIOIINX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnas pabGora «BpIsiBIeHHE TPUCTOCOOJICHUA OPTAaHU3MOB K
BIIMSIHUIO CBETAY.

JladopaTtopnasi padora «BbisiBIeHHE mNPUCTIOCOOJIEHUN OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATypPhbD».

JlabopaTopnasi paGora «AHaTOMHUYECKHE OCOOCHHOCTM pACTCHUU U3
Pa3HBIX MECT OOUTAHUSI.

Tema 8. Jkos10rus BUI0OB M NOMYJIALMI

DKOJOTUYECKHE XapaKTEPUCTUKU MOMYJISILIUU. [omymstmst KaK
ouonornyeckas cucreMa. Pojb HEOHOPOTHOCTH Cpeabl, (U3HUECKUX 0aphepoB U
0ocoOeHHOCTEH OMOJIOTUH BUIOB B (DOPMHUPOBAHHM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiiii. OCHOBHBIE TIOKa3aTeldd MOMYJSLUMU: YHCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJIOBAass CTPYKTypa, POXKIAEMOCTb, MPHUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIHSL.

DKOJIOTHYECKass CTPYKTypa mnomynanuu. OLEeHKa YHUCICHHOCTH MOIYJIALUH.
JlvHamMuka nomyisiuMyu U €€ peryisinus. bHOTHMYEeCKMM NOTEHUMan IOIYJISILIUY.
MoenmupoBanue TUHAMUKHA TomyJisiiiii. KpuBble pocTa YMCIEHHOCTH TMOIMYJISIIIUY.
KpuBbie BbDKMBaHUS. Perynsdius YHUCIEHHOCTH TMOMYJSLIUNA: POJib (aKTOPOB,
3aBUCSAIIHNX U HE 3aBUCAILMX OT IUIOTHOCTHU. DKOJOTUUECKHUE CTPATETUU BUIOB (I- U
K-ctparerun).

[lonsitue 00 »sKoJorMueckod Humie Buaa. Mectoobutanue. MHOromMepHas
Mozaenb 3KoJiormdeckon Humum Jk.M. XaruumHcoHa. PasMepnl 3KoJOrMyeckou
Huu. [loTeHuumanbHas U peann3oBaHHAs HUILIU.

Bun kak cucrema nomynsumid. Apeaibl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHMSI W MUIrpaluil >KUBOTHBIX. buojornueckue
VWHBA3UU 9Yy’KEPOJHBIX BUIOB.

JdemMoHcTpauuu

Ioptper: [Ix. 1. XarunHCOH.

Tabmuupl W cXeMbl: «ODKOJIOTUYECKHE XapPAKTEPUCTUKUA  MOMYJISIIIUIY,
«IIpocTpaHcTBeHHass ~ CcTpykTypa  nomyisiuum»,  «Bo3pactHele  mupamMubl
nonyysimum», «CKOpOCTh  3acelieHusi MOBEPXHOCTH  3€MJIM  Pa3IMYHBIMU
opranmzmamm», «Mogenp 3kosorudecko HumM k. Y. XatunHcoHay.

OGopynoBanue: repbapuu pacTeHUN, KOJUIEKIIMHU >KUBOTHBIX.

Jladbopatopnass  padora  «lIpucmocoOineHuss ceMsiH  pacTeHud K
pacceneHuIo.

Tema 9. Ikosn0rust coodmEeCTB. IKOJOTHIECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. Csizu Mexay
opraHu3mMamu B OHUOIIEHO3E.

OkocucreMa Kak OTkphiTas cucreMa (A. JIx. Tencin). OyHKIMOHAIBHBIE
OJIOKM OpraHU3MOB B DJKOCHUCTEME: MPOJYLIEHTb, KOHCYMEHTBI, PEIYyLIECHTHI.
Tpoduueckue ypoBuu. Tpoduueckne uenu U ceTH. AOMOTHYECKHE OJIOKH
skocucTeM. [louBbl U Wbl B SKOcHcTeMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B OKOCHCTEME.

OCHOBHBIE  MOKa3zaTrelM  JKOCHCTeMBl.  buomMacca u  mpoaykuws.
DKOJIOTUYECKHE MUPAMUIbI YUCE, 0MOMAaCcChl U SHEPTUU.

Junamurka skocucmem. Kamacmpodghuueckue nepecmpotiku. Daykmyayuu.
HampaBnennbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunble u
BTOPUYHBIE CYKIECCMM W UX TMPUYUHBL. AHTPOIOTEHHbIE BO3ACHCTBUA Ha
cykueccun. Kimmmakcnoe cooOmectBo. buopasHoo6pasue u mojiHoTa KpyroBoporta
BELIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOocucmemvl 03€p U pek. IKocucmemuvl Mopeu u
oKeano8. IKocucmemvl MyHOp, 1€CO8, CMenel, nyCmblHtb.

AHTpOIIOTEHHBIE 3KOCHUCTEMBL. Arposkocucrema. ArpoueHo3. Pazmmuns
MEXy aHTPOTIOTEHHBIMU W MPUPOJTHBIMUA YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opozckas
baopa u dayna. CuHaHTpommM3aMs TOpoJACKOW (ayHbl. buonormyeckoe wu
XO3SICTBEHHOE 3HAUYEHUE arpO’KOCUCTEM M yPOOIKOCHCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHMS OCHOBHBIX B3aUMOJEHCTBUN OPraHU3MOB B
IKocUcTeMax. Ponb kackaonozo sggexma u 6uU008-30UPuUKamopos (Kiouegwix
6U008) 6 yHKyuoHupoeanuu sxocucmem. IlepeHOC PHEPTUM U BELIECTB MEXKITY
CMEXHBIMH 3KOCHUCTEMaMH. YCTOMYMBOCTh OPTaHW3MOB, MOMYJIIIUN U SKOCHCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3JEHCTBUM.

Mexanuzmbi 6030elicmeus 3Q2pA3HEHUU  pPA3HbIX munos Ha
CYOOP2aAHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbI  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  68030€UCMmBUsL.
MeTto10710THsI MOHUTOPUHTA €CTECTBEHHBIX W AHTPOIMOTEHHBIX YKOCHUCTEM.

JdemMoHcTpanu

[TopTpert: A. JIxx. Tencmu.

Tabmurs 151 CXEMBI: «CtpykTypa  OHOLIEHO3a», «JKkocucrema
IIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOTO Jieca», «DyHKIMOHAIbHbIC
TPYMIIBI OPTaHU3MOB B AKOCHUCTeMe», «KpyroBopoT BeIIECTB B JKOCHCTEMEY,
«Uenu nutanus (macTOWILHAs, ETPUTHAs)», «IKOJOTUYECKAsE MUpPAMUIA YUCEID),
«JKoJIoTHYECKasi MUpaMuaa OUoMacchly, «IKOJIOTHMYECKas MHpaMHaa IHEPTUNY,
«O06pazoBanue Oonota», «llepBuunas cykneccus», «BoccTraHoBineHHe jeca mocie
noxkapa», «2JKocuctemMa o03epa», «ArpoieHos», «KpyroBopoT BellecTB M IMOTOK
SHEPTUU B arpoiieHosey», «lIpumepsl ypOoskocucTem.

O6opynoBanue: repbapur pacTeHul, KOJUICKIIMA HACEKOMBIX, Yydelsia MTHUIl U
3Bepeil, repOapum KyJlIbTypHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onucaHue ypOOIKOCUCTEMBD».

JladopaTopnasi padora «ByueHue pasHOOOpa3us MEJIKUX TIOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHUCTEMAX).

IKeKypcusi «IKCKypcHsi B TUIUYHBIA OuoreorieHo3 (B ayOpaBy, OepesHsK,
€JIbHUK, Ha CYXOJOJbHBIA WM MOMMEHHBIN JIyT, 03€pO, 00JI0TO)».

IKeKypcusi «IKCKypcHs B arpo’KocucteMy (Ha Mojie WM B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — rimodasbHasi s3KOCUCTEMA

buochepa — oOmemnanerapHas o6ojiouka 3eMid, TZ€ CYIIECTBYET WU
CyllecTBOBaJla >kM3Hb. Pa3BuTue npejcraBieHuid o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdeps! u e€ coctan. XKupoe
BelecTBO Ouocdepsl U ero GpyHKIuu.

3aKkOHOMEpPHOCTH cyliecTBoBaHusi 6uocdeprl. OcodbeHHoctu Ouochepsl Kak
rno0anbHOM 2KocucTeMBbl. J{nHamudeckoe paBHOBecue B O6uochepe. KpyroBopotsr
BELIECTB M OMOTr€OXMMHMUYECKHE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTG SIBJICHUIA
B Onocdepe.

3oHanbHOCTh Omocdepnl. I[lonstTne o Oumome. OCHOBHBIE OMOMBI CYIIIH:
TyHJpa, XBOWHBIC Jieca, CMEIIAHHBIC W NTUPOKOJUCTBEHHBIE JIeCa, CTEIH, CaBaHHBI,
MyCTBHIHU, TPOMUYECKHUE JIeca, BHICOKOTOPHS. Kimmumar, paCTUTENbHBIN U >KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa U (QYHKIHS )KHBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIHANA U
onocdepHbIx PyHKIUH.

JdeMoHcTpauuu

[Hoptpets: B. W. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxembl: «l'eocdepr 3emmm», «KpyroBopoT azoTa B MpUpOE»,
«KpyroBopor yraepona B mpupoiae», «KpyroBopoT Kuciopojia B MPUPOAEH,
«KpyroBopot Boawsl B mpupoje», «OcHOBHbIE OuOMBI cyminy, «KimMaruueckue
nosca 3emum», «Tynapay, «Taira», «Cmemansbiii jec», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby», «CaBanHay, «IlycThiHs», «Tponuueckuid jecy.

O6opynoBanue: repbapun pacTeHU pasHbIX OMOMOB, KOJUIEKIIUN JKUBOTHBIX.

Tema 11. YUest0BeKk U OKpy:Kawmias cpeaa

DKOJIOTUYECKHE KpU3UChl M UX NpUYMHBL Bo3jaeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHHE BO3AYIIHOW cpenabl. OXpaHa Bo3ayXa. 3arps3HEHUE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBsl. Oxpana
MOYBEHHBIX peCypcoB. 3MeHeHHe KiumMara.

AHTpPOTIOTEHHOE BO3JICWCTBUE HA PACTUTENBHBIM W >KUBOTHBIM mMup. OxpaHa
PACTUTENILHOTO M >KMBOTHOTO Mwupa. OCHOBHBIC NPUHIMUIBI OXPaHbl MPHUPO L
Kpacupie kuurn. Ocob60 oxpansemble mpupoansie Ttepputopun (OOIIT).
borannueckue cajbl ¥ 300JI0THUECKHE TapKU.

OCHOBHBIC TPUHIIMITBI YCTOWYWBOTO PAa3BUTHUS YEJIOBEUECTBA U IPHUPOJIBL.
PammonanbHOE€  TPHUPOIOTOJIL30BAaHWE W COXpaHCHHE  OMOJIOTMYECKOTO
pasHooOpasus 3eman. OOmHEe 3aKOHOMEPHOCTH TJOOANBHBIX JKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIEICTBUS.

Pa3Butrie METOJ0B MOHUTOPUHTA PA3BUTHSl  OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezarouei u
KOHKYPEeHmocnocobHot snepeemuxe. buonozuueckoe paznooopasue u buopecypceoi.
Hayuonanvuvie ungopmayuonuvie cucmemvl, obecneuusawue O00CmMyn K
uHgopmayuu No COCMOAHUI OMOENbHBIX 6U008 U dkocucmem. OCHOBbI



IKopeadunumayuy 3Kocucmem U Ccnocooos 060pvObLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u nazemHuIx sKOCUCTEM.

JdeMoHcTpauuu

Tabmuer  w cxembl:  «3arpsisHGHHE — aTMochephl»,  «3arpsi3HeHUE
ruapocdeprb», «3arpsizHeHre  TouBb, «llapHEKOBBIE  3ddexT», «Ocobo
OXpaHseMbIe TIPUPOTHBIC TEppUTOPpHN», «MOJEIN YIPABISIEMOTO MHPaY.
OGopynoBanue: ¢doTtorpadhun OXpaHIEMBIX pacTeHHWH M KUBOTHBIX KpacHoi
kauru Poccuiickoin denepannu, KpacHoil KHUTM peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 1O
BUOJIOI'NA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUA K pe3yabTaTaM OCBOCHUS
00yJarIIMMHCSI TIPOTPaMM  CpeIHero oOImero o0pa3oBaHUSA: JIMYHOCTHEHIC,
MeTaIpeMETHbIE U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHSI MPOrpamMMbl 1O OHOJOTUH
BBIJIEJICHBI CIIEAYIOIINE COCTABISIONIME: OCO3HAHME OOYYarOIMIMMHCS POCCHICKON
IPaKJAHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOOIPENENeHUI0, Haiuuue Momusayuu K  0OO0ydyeHHIO  OuoJioruw,
yenenanpaeieHHoe paszeumue BHYTPEHHUX YOEKIEHUM JMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAULUN Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJCTBOBATHCS B CBOECH
NEATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAaMHM, TNPUCYIIMMH CHUCTEME
Ouonoruyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUA  IKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CIMA8UMb 1IN U CTPOUTD KU3HEHHbBIC ILJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS NPOrPaMMBblI IO OHOJIOTUM JTOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW U BOCHUTATEIBbHON JAEATEILHOCTH B COOTBETCTBHU C
TPaAULMOHHBIMU POCCUWCKHUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JTYXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMHU, TPHUHATHIMU B OOIIECTBE IMpaBWJIAMU M HOPMAaMH
NOBEIEHUSI M CIOCOOCTBYIOT IHpOLIECCAaM CaMOIO3HAHUS, CAMOBOCIUTAHHUA U
CaMOpPa3BUTHs, pA3BUTUSA BHYTPEHHEH NO3MLMU JMYHOCTH, MATPUOTH3MA H
YBa)XEHHsI K 3aKOHY U NPABOMOPSAKY, YEJIOBEKY TpyAa M CTaplieMy MOKOJEHHUIO,
B3aUMHOTO YB&)KEHUSA, OEPEHKHOTO OTHOLICHUS K KYyJbTYpHOMY HACIEIUI0 U
TpaauLMsAM MHOTIOHAIIMOHAJIBHOIO Hapoaa Poccuiickon Penepauuu, npupone u
OKPYXKAIOLIEH Ccpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHoro mnpenmera «buonorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOHN IICHHOCTHBIX
OpHMEHTAIU{,  TO3UTUBHBIX  BHYTPEHHHX  yOEXJEHHWH, COOTBETCTBYIOIIUX
TPaJMLMOHHBIM LEHHOCTSIM POCCHUICKOro OOIIECTBa, pPAaCIIUPEHHUE MKUZHEHHOTO
ONbITa W OMNbITA JNEATEIILHOCTH B IMPOLECCE PEAIM3ALMU OCHOBHBIX HAIPABICHUI
BOCIIUTATENIbHON JIESITEIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpakIaHCKOTO BOCIIMTAHMSI:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU O0YUYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLUHOHHBIX IIpaB M OOS3aHHOCTEH, YBaK€HHE
3aKOHA W MPaBOMNOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM NESITEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUM Y4YEOHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJIOTUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO TIO3MIMIO 10 OTHOIICHHIO K
SABJICHUSIM COBPEMEHHOM JKU3HU U OOBACHSATH €&;

YMEHHUE YYUTHIBATh B CBOUX JEUCTBUSIX HEOOXOIUMOCTHh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOICH C Pa3sHBIMU YOEXKIECHUSIMHU, KYIbTYPHBIMU HEHHOCTSIMU U
COLMAJIBHBIM TOJIO’KEHHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B MPOLECCE COBMECTHOIO BBITOJIHEHUS
yueOHBIX, TIO3HABATEIBbHBIX W  HCCICNOBATEILCKUX  3a7ad, YBAKHUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OMIMOHEHTOB TpH OOCYXJCHUHU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COEPIKaHMUS;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCUICKOM rpaXk JaHCKOU UJCHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTHU NEPEN
Ponunoii, ropmoctu 3a cBOW Kpad, CBOK PoauHy, CBOW SA3BIK U KYJIBTYpY,
IIPOLLIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapojaa Poccuu;

LIEHHOCTHOE OTHOILIECHHE K NPUPOJHOMY HACIEAUIO U MaMSATHUKAM MPUPOJBI,
JTOCTWXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCHUHCKUX YUEHBIX B CTAHOBJICHUE U
pa3BuTHE OHWOJIOTMH, TOHMMAHUA 3HAYEHUS OHOJIOTMM B TO3HAHUUA 3aKOHOB
IPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uzaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)XeHHIO W 3amure OTedecTBa,
OTBETCTBEHHOCTh 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHUA:

OCO3HAHHUE JTYXOBHBIX LIEHHOCTEW POCCHIWCKOIO Hapoaa;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEICHUS;

CHOCOOHOCTh OIICHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIE peELIEHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJla B IOCTPOECHNUE YCTOMYMBOIO OYIYILETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJHUTEISIM, CO3aHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MNPHUHATHUSA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaguuusamMu HaponoB Poccuy;

4) 3¢TETHYECKOI0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHKUE SMOIMOHAIBHOTO BO3/ICUCTBUS dKUBOU MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
NPOSIBIISITh KAUECTBA TBOPUYECKOU JTMUHOCTH;

5) ¢pusuyeckoro BocnUTAHUA, (POPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIATONOJTYYHSI:

MOHMMAaHWE W peaM3alus 3J0pOBOro U 0Oe3omacHOro oOpasza >KU3HU
(3mopoBoe  mHTaHWE, COOJNIOJEHWE  TUTMEHUYECKUX TMPaBWI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUH W OTHAbIXA, pEryisipHas (Qundeckas
AaKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M TICUXUYECKOMY 370POBBIO;

NMOHUMAaHUE IIEHHOCTH TMPaBWI HMHIUBUAYAILHOTO U  KOJUIGKTHBHOTO
0€30TaCHOTO MOBEJICHUSI B CUTYAIIUSIX, YIPOXKAIOIIUX 30POBBIO U )KU3HU JIIOJICH;

OCO3HAHUE TMOCJEJCTBUN M HEMPUSATUS BPEIHBIX NPUBBIUEK (YHOTpeOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEeHHUS );

6) Tpyn10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE LICHHOCTU MAacTEpCTBa, TPYAOII00HE;

TOTOBHOCTh K AaKTHUBHOM JESTEIbHOCTH TEXHOJOTUYECKOW M COLUATIbHOU
HAMPABJICHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATh, TUIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJIHATH TaKylO AESTEIbHOCTD;

UHTEpEC K pa3IuuHbM chepaM NpodecCHOHANIBHON AESITEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccud U pealm30BbIBAThH
COOCTBEHHBIC JKU3HECHHBIC TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpa3OBaHUIO Ha
MPOTSKEHUH BCEU JKU3HMU;

7) 3K0JIOTHY€CKOT0 BOCIIUTAHMS .

HKOJIOTUYECKH LEIecOo00pa3HOe OTHOILIEHUWE K NPHUPOJIe KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJbTYphl: MPUOOPETEHHE OTbITa
IUIAHUPOBAHUSl TMOCTYNKOB W OIEHKM MX BO3MOJXHBIX TIOCIEACTBUN ISt
OKPYKarUIEW CPeJIbL;

OCO3HaHHWE TIIO0ATBHOTO XapakTepa JKOJIOTHUECKHX NpoOJieM W TyTed uX
pelieHus;

CIOCOOHOCTh HMCMOJIL30BaTh MpUOOpETaeMble MNpPU H3YYEHUH OHOJIOTUH
3HAHUA W YMEHUS TMPU PEUICHUU MpoOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM
OPUPOJIONIONb30BaHUEM  (COOMIOAEHHE  MpaBWI  MOBEAEHUS B MPUPOJE,
HApAaBJICHHBIX HA COXPAHEHHWE pAaBHOBECUSI B OJKOCHCTEMaX, OXpaHy BHJIOB,
aKocucTeM, 6uochepsl);

aKTUBHOE  HENpUATHE  JEHUCTBUN, TNPHUHOCAIIUX Bped  OKpYyKaromiei
NPUPOJIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJArOMPUSITHBIC SKOJIOTHYECKHE
MOCIIEACTBUS MPEANPUHUMAEMBIX JEHCTBUN U MPEAOTBpAIIATh UX;



HaJM4Yue PA3BUTOTO KOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYPHI,
OIbITa JEATCILHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMM B IIO3HABATEIBHOW, KOMMYHUKATHUBHOW WM COIMAJILHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOM NIESATEILHOCTH 3KOJOTHYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYpP, CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOErO MECTAa B MOJUKYJIBTYPHOM MHUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOW M YHUTATEIBCKOM KYJIBTYpbl KAaK CpPEACTBA
B3aUMOJCUCTBUA MEXAY JIFOJABMH U NIO3HAHUS MHUPA;

MOHUMAaHHWE CHeNUPUKH OHOJOTUM KaK HayKd, OCO3HaHUS €& poju B
(GhOpMHUPOBAHUN PALMOHATBLHOTO HAYYHOTO MBIIIJICHUSA, CO3JaHUU IICJIOCTHOTO
NpeACTaBleHUusT 00 OKpYXalollleM MHpPE Kak O €IMHCTBE NPUPOJBI, YeloBeKa M
o0miecTBa, B TO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpoosieM
COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHU JUJII COBPEMEHHOW IMBWIM3AIIUU:
oOecriedeHuss HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE TMEPCIEeKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTb  PECypCHble  TPOOJIEMBI  Pa3BUTHUA
YeJI0BEeUECTBa, MOUCKA MyTEeH BBIXOJa W3 MIOOAIBHBIX IKOJIOTHUYECKUX MPOoOJieM U
obecrieueHusi  Tepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPHUPOJHBIX PECYpCcoB M (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJIyYCHHMM OHMOJIOTMUECKUX 3HAHUA B  IEJAX
MOBBIIIEHUSI  OOIIEH  KYJbTYpbl, €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAIBHOM TPaMOTHOCTH OOydYaromuxcs, GopMHUPYyeMOit
U U3y4YE€HUU OUOJIOTHH,

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHMS, HCIHOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIMOJL30BaTh TOJydaeMble 3HAHMS JUIsl aHauu3a |
O0OBSICHEHUSI SIBJICHUN OKPYXKAIOIIEro MUpa U MPOUCXOIAIMMNX B HEM W3MCHCHHUH,
yMEHHE JenaTb OOOCHOBAaHHBIC 3aKJIIOYEHUS] HAa OCHOBE HAyYHBIX (HAKTOB H
MMEIOIIMNXCS JJAHHBIX C LEJIbIO MOJTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BAaTh OWOJIOTUYECKHE 3HAHHS JJIs
peleHns MpoOJieM B peaIbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE IEHHOCTM HAYYHOW JAEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IIPOEKTHYIO W UCCJIENOBATEIBCKYIO JIESITEIbHOCTh MHIUBUAYAIBHO W B IPYIIIIE;

TOTOBHOCTH W  CIOCOOHOCTH K  HENPEpPhIBHOMY  00pa3oBaHUI0O U
caM000pa30BaHNI0, K AKTUBHOMY TIOJIYyYCHHIO HOBBIX 3HAHMA 1O OHWOJIOTUH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIbTATDBI

MeramnpeameTHbie pe3ysbTaThl OCBOCHHUS ydeOHoro mnpeamera «buonorusy
BKJIIOUAIOT: 3HAYUMBbICe i1 (OPMHPOBAHHMS MHPOBO33PEHUS  OOyJaronIuxcs
MEXIUCIUILUTUHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE TMOHSATHS, OTPAKAIOIINE
[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEIU(PUKY METOJIOB IO3HAHMUS,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUA, SIBJICHUE, MPOILECC,
CUCTeMa, HAy4yHbIM (PaKT, MPHUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccliefloBaHue,  HAONIOJICHWE,  U3MEpPEHHe,  OKCIEPUMEHT U JIpyTue);
YHHUBEpCAJIbHbIE  y4eOHbIE JCHCTBUS  (TIO3HABaTelbHbIE, KOMMYHHKATHUBHBIE,
PETYISTUBHBIE), obOecreunBaronme dbopmupoBaHue (G YHKIMOHATBHOM
IPAMOTHOCTH UM  COLMAJIbHOM KOMIETEHUMH OOydaromuxcs; CHocoOOHOCTh
00yJaronuxcs WCIIOJIb30BaTh OCBOCHHBIE MEXTUCITUTUTHHAPHBIE,
MHPOBO33PEHYCCKUE 3HAHWS W  yHUBEpPCaJbHbIE y4uyeOHbIC JCHCTBUS B
II03HABATEIBHON U COLUAIILHOW IPAKTHUKE.

B pesynprare wu3ydeHuss OHWOJOTMM Ha YpOBHE CpPEIHEro OOIIero
oOpazoBanusi 'y oOyuawmierocs OyayT chOpMHUpPOBaHbI  MO3HABATENIbHBIC
YHHUBEpCAJIbHbIE y4eOHbIE NEeUCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE y4eOHbIE
NEUCTBUS, PEryJATHBHBIE YHUBEpCaJbHbIC Y4eOHBIC JICUCTBHSI, COBMECTHAs
NesTeITHbHOCTb.

MeramnpeameTHbie  pe3yabTaTbl OCBOEHHUS MPOrPaMMBbI CPEIHEro O0OIIero
00pa3oBaHus JOKHBI OTPaXaTh:

OBnanenne YHUBEPCAJIbHBIMHI y4eOHbIMH M03HABATEJbHBIMU
ACHCTBUAMMU:

1) 6a30BbIe JIOTHYECKHE TeiiC TBHA:

CcaMOCTOSITeIbHO  (opMynHMpoBaTh M aKTyaJu3upoBaTh  MpoOieMy,
paccMarpuBatrh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHHS
(aHanmu3a, cuUHTE3a, CpaBHEHHMSI, KJIacCU(PUKAIMK, 000OIICHHS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATUH (BBIICIATh MX XapaKTepPHbIC MPU3HAKH, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpEeNeNsaTh eI JeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTaThl IESITEIILHOCTH C MOCTABJICHHBIMU 1IETISIMU;

HCIIOJIb30BaTh OMOJIOTUUECKUE TOHATHUS JJIsI 00BsICHEeHUS (aKTOB W SABJICHHI
YKUBOW NIPUPOIBI;

CTPOWTH JIOTUYECKHE PACCYXJeHUS (MHIYKTUBHBIC, JICTYKTUBHBIC, TIO
AQHAJIOTUH), BBIBISITH 3aKOHOMEPHOCTH W TPOTUBOPEUYUS B paccMaTpPUBAEMBIX
SBJICHUSAX, (OPMYIMPOBATH BHIBOJIBI U 3aKJIIOUEHUS,

NPUMEHSTh CXEMHO-MO/IeTIbHbIE cpencTBa TUTSE NpeICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHUA B M3ydyaeMbIX OHMOJOTHYECKHX OOBEKTax, a



TaKkK€  MPOTUBOPEYMM  Pa3HOTO  pOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
UHGOPMALMOHHBIX UCTOYHHUKAX;

pa3palarbiBaTh IUTaH PEIICHUS MPOOJEMBbI C y4E€TOM aHallu3a HUMEIOIIHNXCS
MaTEepUAIILHBIX W HEMATEPHUAIILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LENSIM, OLIEHUBATh PUCKU MOCIEACTBUNA AEATEIbHOCTH;

KOODJAMHUPOBATh W  BBHIIOJHATH pabOTy B  YCIOBUSX  PEaJbHOTO,
BUPTYaJIbHOTO Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILIUICHUE MPU PEIICHUH KU3HEHHBIX MpOOJeM.

2) 6a30BbIe HCCJIe0BaTEIbCKHE TeiiCTBHSI:

BJIAJICTh HABBIKAMH Y4€OHO-HMCCIICIOBATEILCKON U MPOEKTHOMN JesATEeIhHOCTH,
HaBbIKAMU  pa3pelieHuss npoljeM, CIOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY MOUCKY METOJO0B PELICHUs NPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIOJIb30BaTh Pa3JIMUHbIE BUIbl JEATEIBHOCTU MO TOJYYEHUIO HOBOTO
3HaHWS, €ro HWHTEpPHpeTalud, NpeoOpa30BaHUI0O U TMPUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3/JIaHUU YUYE€OHBIX U COIMATBHBIX MPOCKTOB;

dbopMupoBaTh HAYYHBINM THI MBIIUICHUS, BJIaJeTh HAYYHOW TEPMHUHOJIOTHEH,
KIIFOUEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTh MW (OPMYIHUPOBATH COOCTBEHHBIE 3ajaud B 00Opa3oBaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIITh NIPUYMHHO-CJIECICTBEHHBIE CBSA3M M aKTyaIU3WpOBaTh 3a/aady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHHs, HAXOJWTh APTYMEHThl Il JO0Ka3aTelbCTBa
CBOUX YTBEPIKJICHUH, 3a7]aBaTh NapamMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJE€ pEUIeHUs 3aJaud  pe3yJbTarhl,
KPUTHYECKU OLEHUBATH MX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsiM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh IIeJICHANPABJICHHBI MOUCK TEpPeHOca CPENCTB U CIOCOOOB
JNEUCTBUS B MTPO(HECCHOHATILHYIO CpENY;

yMETh TIEPEHOCHUTHh 3HAHHWS B IIO3HABATENBHYIO M TMPAKTHUECKYI0 00JacTu
KU3ZHENESATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEU, MPEAJIaraTb OPUTHMHAIBHBIE MOJAXOIbI M PEUICHUS,
CTaBUTh NPOOJEMBI U 337]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ unpopmanueii:

OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHHKAX MH(pOpMAIuH (TeKcTe y4eOHOTO
nocoOusi, Hay4yHO-TIOMYJISIPHOM  jMTeparype, OMOJOTMYECKUX CJIOBapsAX W
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HHTepHeTe), aHaIU3HpOBATh



UHPOPMAIHIO PA3TUIHBIX BHIOB M (HOPM MPEACTABICHUS, KPUTHIECKU OICHUBATH
e€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTH;

dbopMyIHpOBaTH 3aMpPOCHl M TMPUMEHSTH Pa3IMYHBIE METOJBI MPHU TMOUCKE U
oTOope Owmonormueckoil mHPOpmarwu, HEOOXOAMMOUM IS BBIOJHEHUS YIEOHBIX
3a/1ay;

NprOOpEeTaTh OMBIT HCIOJIL30BaHUS HMH(DOPMAITMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJbTYPY aKTHBHOTO HCIIOJIb30BAHUS PAa3IMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIHHO  BBIOMPATh  ONTHUMAIBHYIO  (OpMYy  TPEACTaBICHUS
ouonornyeckoi nHGopmarmu (cxembl, Tpaduku, auarpaMMbl, TaOIUIIBI, PUCYHKU
" Apyroe);

UCTIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpelncTBa mpu paboTe ¢
Ouonornyeckod  uHMOpMalMeN: TNPUMEHATh XUMHUYECKHe, (U3UUYECKUE U
MaTreMaTU4eCcKue 3HaKW W CHUMBOJIBI, (OpMYJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCTIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIMUECKHE  CPEACTBA
HATJSITHOCTH;

BJAJCTh  HAaBBIKAMU  paclo3HaBaHWs W 3allUThl  WHQPOpPMAIIWH,
UH(OPMAIMOHHON O€30MaCHOCTH JIUYHOCTH.

OBianeHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMU:

1) oO1menne:

OCYIIECTBJISITh KOMMYHHUKAIIUK BO BCEX cdepax *KU3HU, aKTUBHO y4acTBOBATh
B JMaJore WU JUCKYCCHM MO CYLIECTBY 0O0CYyX)JacMOM TeMbl (yMEHHUE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTEILHO BBIOJHEHHUS TIpe/iaraeMon
3a]a4y, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIMKA APYTUX yYACTHHKOB
JMajora Wik JUCKYCCUH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOINECHUS, TOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlHH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3TMIHBIMU CIIOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS APYTHX JIIOJCH, TMPOSBISITh YBAKHUTEILHOE OTHOIICHHWE K COOECETHHUKY
U B KOppPEKTHOU (popme PopMyTHpOoBaTh CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTUYHO WU3JaraTh CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeJTbHOCTh:

MOHUMAaTh W HWCIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW M WHANBUIYATHHOU
paboThI IPU PEIICHUU OMOJOTUYECKON TPOOJIEMbI, 000CHOBLIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUN y4eOHOW 3a/1a4u;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHUH C ydéToM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXJA0TO UYJieHa KOJUIEKTHUBA,



IPUHUMATh  LEIM  COBMECTHOM  JIESITENbHOCTH, OpPraHUW30BBIBaTH U
KOOPJIMHUPOBATh JICUCTBUS IO €€ JOCTHMIKECHUIO: COCTAaBIISITh IUIAH JICMCTBUU,
pacmpeiensiTh pojid ¢ Y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KayeCTBO CBOEro BKJIaJa M KaXJOro y4YaCTHMKAa KOMAaHIbl B
001IMii pe3ynbTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE TIPOEKTHl, OLEHUBATh MWJEH C TMO3ULIUU HOBU3HBIL,
OPUTHMHAJIBHOCTH, NMPAKTHYECKON 3HAYMMOCTH;

OCYILIECTBJIITh MTO3UTHUBHOE CTPATErMUECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaIUsX, TIPOSBISITH TBOPUECTBO U BOOOpaKEHUE, OBITh NMHUITUATUBHBIM.

OBiaeHne yHMBEPCAJbHBIMH PEryJISITUBHBIMU JAeiiCTBUAMM:

1) camoopranu3anms:

UCMOJIb30BaTh OHWOJIOTUYECKHWE 3HAHWS JUIsl BBIIBJICHUS MpPOOJeM U HX
pElleHUs] B KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTMYECKUX 3HAHUM LEJIEBBIE U CMBICIOBbBIE
YCTaHOBKM B CBOMX JECUCTBUSAX M MOCTYNKAax MO OTHOLICHHUIO K JKMUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITENBHO OCYILECTBIISITh IMO3HABATEIBHYIO JIESATENBHOCTD, BBISABIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33a/ladyd B 0O0pa30BaTEIbHOM
JEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIBHO  COCTaBJISITh IUIAH  PEIICHUS TNPoOJeMbl ¢ Y4IETOM
UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEATIOUYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUSM;

pacmmpsATh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crnocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO IIHUPOKOM HJPYAUIMH B
pa3HbIX 00JacTAX 3HAaHUM, TOCTOSHHO TOBBINIATH CBOW 00pa30BaTENbHBIA U
KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalldsiM, BHOCUTb KOPPEKTHBBI B JEATEILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQJIETh ~ HABbIKAMU  [O3HABATEIbHOW  peJeKCUM  Kak  OCO3HAHUsA
COBEpIIAEMBIX JIEUCTBUM M MBICIHUTEIBHBIX MPOLECCOB, WX PE3ylbTaTOB U
OCHOBAHMM, HCIOJB30BaTh MPHUEMBI pediiekcuy ISl OLIEHKH CHUTYyalluH, BbIOOpa
BEPHOTO PEIICHNUS;

YMETh OIICHUBAaTh PHUCKA M CBOEBPEMEHHO MNPUHUMATh PEUIEHUs MO0 HX
CHUKEHUIO;



IIPUHUMATh MOTHBBI M ApPTyMEHTHl JPYIMX I[P aHajJu3€ pe3yJbTaToB
NEeATEIbHOCTH;

3) npuHsTHE Ce0N M APYrUX:

NpPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

NPUHUMAaTh MOTHUBBI M apryMEHThl [JpYruxX IMpU AaHaJIU3€ pe3yJbTaToB
NEeATENbHOCTH;

NpU3HABAaTh CBOE MPaBO U MPABO APYTUX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3UILIMU APYrOro 4eaoBeKa.

IHNPEJMETHBIE PE3YJIbTATHI

[IpenMerHble pe3ynbTaTbl OCBOEHHUSI COJEpPXKAHUS ydyeOHOTO TMpeameTa
«buonorus» Ha yrayOJ€HHOM ypOBHE OPUEHTHUPOBaHbI Ha oOecredyeHue
npodunbHOoro  oOyuenust  oOywaromuxcss — Owonormu.  OHM — BKIIIOYAIOT:
cneruduIecKkue sl OMOJIOTUN HAyYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBHUI 1O
OCBOEHUIO, MHTEpIpETAllud U MPeoOpa3OBAHUIO 3HAHUMW, BUIBI JEATEIBLHOCTU IO
MOJIyY€HHUIO HOBBIX 3HAHWM U MX MPUMEHEHHUIO B PA3JIMYHBIX yUE€OHBIX, a TaKXKE B
peanbHbIX JKU3HEHHBIX cuTyauusax. l[lpenMeTHble pe3ysbTaThl MPEACTABIEHBI 10
roJilaM U3y4yeHHusl.

[IpenMerHble pe3ynbTaThl OCBOCHUs yueOHOro mpemmera «buomorusi» B 10
Kaacce NOIHKHBI OTPaXKATh:

cOOpMUPOBAHHOCTh 3HAHUH O MeECT€ M POJM OHOJOTUH B CHCTEME
€CTECTBEHHbIX HAayK, B (DOPMHUpPOBAHMM €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  TPHUPOJABI W  PEIIEHUH MpoOJieM  palrdOHAIBHOTO
NPHUPOAOTIOIB30BAHNSA, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTUH;

BIIQJICHUE  CUCTEeMON  OHWOJIOTMYECKMX 3HAaHWUW, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraloIIre OHOJOTUYECKHE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
opraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJlMs, CaMOBOCIPOU3BEACHHE,
HACJICJICTBEHHOCTh, M3MEHYMBOCTh, POCT WM PAa3BUTHE), OUOJOTHUYECKHUE TEOPHH
(xnerounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacneacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o0 ueHTpax
MHOTOOOpa3uss ¥ MPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAaCT€HUH),  3aKOHBI
(enMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJECHMSI, PACIICIUICHUS], YUCTOTHI TaMeT,
HEe3aBUCUMOTro  HacienoBaHuss [.  MeHngens, TroMOJOTrMYECKMX pSAJOB B
HacJIEeJCTBEHHON N3MEHYUBOCTH H. n. Bapumosa), PUAHLIMIIBI
(KOMIUIEMEHTApPHOCTH);

BJIQJICHUEC OCHOBHBIMU METOJIAMH HAYyYHOTO TO3HAHMS, HCIOJIb3yeMbIX B
OMOJIOTUYECKUX MCCIEAOBAHUSX JKUBBIX OOBEKTOB (OMUCAHHME, HW3MEpPEHUE,
Ha0JIt0JIeHNE, SKCIIEPUMEHT);



YMEHHE BBIICIATHh CYINIECTBEHHBIC MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
IYKapUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, B TOM YHCIE
Oaktepuii, rpruOOB, PaCTeHUH, JKUBOTHBIX U YEIOBEKA, CTPOCHHS OPTAaHOB U CUCTEM
OpraHOB PpACTEHHH, JKUBOTHBIX, 4YEJIOBEKA, IPOIECCOB >KM3HEICATEIBHOCTH,
NPOTEKAIONIMX B OpPraHM3Max PacTCHUH, YKMBOTHBIX M YEJIOBEKA, OMOJOTHUECCKHX
IpoIeCCOB: OOMeHa BelIecTB (MeTaboM3M), TMPEBPAICHUS SHEPTUH, OpOKEeHUS,
aBTOTPOGHOTO U TeTepOTPO(HOro TUIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO33a, MeH03a, TaMeTOTeHe3a, dMOPHUOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BHUTHS,
Pa3MHOXEHHS,  WHIWBHIYaTbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBUS TEHOB, T€TEPO3UCa, HCKYCCTBEHHOTO OTOODA;

YMCHHE YCTaHABIIMBATh B3aMMOCBSI3H MEXIY OPTaHOWIAMU KIETKH W UX
(GYHKIUSAMH, CTPOCHHEM KJIETOK pAa3HBIX TKaHEH M WX QYHKIUIMH, MEXIY
OpraHaMM W CHCTEMaM{ OpPTaHOB y pACTCHHWM, JKUBOTHBIX M YEJOBEKAa W WX
(GYHKIUAMH, MEXAY CHCTEMaM{ OPTaHOB M HX (QYHKIUSAMH, MEKIY STaramMu
oOMeHa BEIIeCTB, dTamaMu KJIETOYHOTO IHKJIA W KU3HEHHBIX IMKIOB OPTaHU3MOB,
dTanmaMu SMOPHUOHAIBHOTO PAa3BUTHSI, TEHOTHIIOM W (EHOTUIIOM, (DEHOTHIIOM H
dakTopaMu Cpebl OOUTAHUS;

YMEHHE BBISBIATh OTIMIUTEIHHBIC MPHU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pPacTeHUH, )KUBOTHBIX U YEIIOBEKA;

YMCHHUE WCIIOJIb30BaTh COOTBETCTBYIOIIWE AaPTYMEHTHI, OHOJIOTHUYCCKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JUIS JOKAa3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYEeCKUX TPYIIIT;

YMCHHE peliaTh OWOJIOTHMYECKUE 3a]a4M, BBIABIIATH MPUYHHHO -CJICICTBEHHBIC
CBSI3M MEXKY HCCIETyeMbIMU OMOJIOTHYECKUMU TPOLIECCAMH U SIBIICHUSIMHU, J1€JIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJYYCHHBIX PE3yJIbTAaTOB;

YMCHHE BBINOJIHATh JIAOOPATOPHBIE W MPaKTUYECKHE padoThI, COOJI0IATh
npaBuiIa Mpu paboTte ¢ yueOHbIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TMPOBEPSATH WX OKCIEPUMEHTAIbHBIMH
cpenctBamu, GOpMYIHPYS LelNb WCCICIOBAaHUS, AaHAJIM3UPOBATH IOJTYYCHHBIC
pe3yNIbTaThl U JeNIaTh BBIBOIBL;

YMEHHE YYacTBOBaTh B y4e€OHO-HCCIIEOBATEIBCKON paboTe 1o OHOJIOTHH,
9KOJIOTMA W MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TIPEACTABJSATH  IMOJYYCHHBIC  PE3yabTaThl  HAa  YUCHHYECKUX
KOH(EPEHIUAX;

YMEHHE OIICHMBATh JSTHUYECKHE AaCMEKThl COBPEMEHHBIX WCCICOBAHUA B
obsactu Owonoru W MEIUIUHBI  (KJIOHUPOBAHWE,  HCKYCCTBCHHOE
OTUIOJIOTBOPEHHUE, HAMPABJIEHHOE HW3MEHEHHE Te€HOMa M CO3/laHHuE TPAHCTEHHBIX
OpPTraHu3MOB);



YMEHHUE OCYILECTBISATh OCO3HAHHBIA BbIOOp Oyayiield npodeccuoHanbHON
NEeATeIbHOCTH B 001acTh OMOJIOTUH, MEIULMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILNEBOM MPOMBIIUICHHOCTH, YIIyOJIITh MO3HABATEIbHBIM
MHTEpEC, HAINPaBJICHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILIEH Mpodeccun u
NPOJOJDKEHHE  OMOJOTHYECKOTo  00pa3oBaHMS B OpPraHU3ALMUSAX  CPEIIHEro
po(EeCCHOHAILHOTO U BBICIIETO 00pa30BaHMS.

[IpenmeTHBIE pe3yabTaThl OCBOEHHs y4deOHOTo mpenmera «buomorms» B 11
Kaacce NOIHKHBI OTPaXKATh:

cOpMUPOBAHHOCTh 3HAHUH O MeECT€ M POJM OHOJOTUU B CHCTEME
€CTECTBCHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPa, B TO3HAHUHM 3aKOHOB TPHUPOJBI W PEHICHUH HKOJOTUUYECKUX
npoOJieM YeloBEYECTBA, a TAaKKe B PEIICHUH BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIONOIb30BaHUS, U B (DOPMHUPOBAHUM LIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
001IeCTBY, YEJIOBEKY, O BKJIaJ€ POCCHUHCKUX M 3apYOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHUE BJIAJIETh CHCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYAET
ompeNeNieHUs] YW TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJArarouuX OHOJOTUYECKUX
TEPMHUHOB W TIOHATHM (BUI, JKOCHUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHUHU
(aBomononHass Teopusi Y. JlapBuHa, cUHTETHUYECKasl TEOPUSl SBOJIOLMH), YICHUS
(A. H. CeBepuioBa — 0 nyTsX M HampaslieHUsX »Borouuu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus JIk. Xapam u B. BaiinOepra,
3apojpiiieBoro cxonctea K. M. bopa), npasuna (munumyma [O. JIuOuxa,
AKOJIOTUYECKOM MUpaMuIbl 3HEpruM), rumnore3bl (rumoreza «mupa PHK» V.
['unbepra);

yMEHHE  BJAJ€Th  OCHOBHBIMM  METOJAaMHU  HAYyYHOTO  IIO3HAHUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX O0OBEKTOB U SKOCUCTEM
(ommcaHue, W3MEpeHHe, HAOIOJCHHE, DKCIEPUMEHT), CIOCO0aMM BBISBJICHUS U
OIICHKU aHTPOIOTEHHBIX M3MEHEHUI B MPUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHOTCOIICHO30B,
SKOCUCTEM U Ouocdepbl, CTaOWIM3UPYIOUIEro, IBWXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AIIONIATPUYECKOTO u CUMIIATPUYECKOTO
BUJ000pa30BaHusl, BIMSHUS JABWXKYIIUX CHJI DBOJIIOIMUA Ha T€HOMOH] MOIMYJISIINY,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K cpefie OOUTaHMs, YepeIOBaHUs HAIPaBICHUI
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBA3M MEXAYy MpPOLECCaMU 3BOJIIOLINY,
JNBIDKYIIMMHM CWJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIMYHBIX JKOCHUCTEM H
PUCTIOCOOICHUSAMHU K HUM OPTaHU3MOB;

YMEHHE  BBIIBISATH  OTJIMYUTENBHBIE  MPU3HAKU  KUBBIX  CHCTEM,
MPUCTIOCOOICHHOCTh BHJIOB K Cpelie OOWTaHMs, aOMOTHYECKMX U OHMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOUIECTBax,
AHTPOINOTEHHBIX U3MEHEHUU B DKOCHUCTEMAX CBOEU MECTHOCTHU;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIUE AapTyMEHThI, ONOJOTUYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJISl JIOKQ3aTelNbCTBA POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEeMaTHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U CpPEIbl OOUTAHUS, CIMHCTBA
YeJIOBEUECKMX pac, HEOOXOIUMOCTH COXpaHEHHsT MHOrooOpasusi BHUJIOB U
AKOCHUCTEM KakK YCJIOBHUSI COCYIIECTBOBAHUS MPUPOJBI U UETIOBEUYECTBA,;

yMEHHE pelaTh OMOJOTUYECKUE 3a7auM, BBIIBISTH MPUYMUHHO-CJIEICTBEHHbIE
CBA3U MEX]Y HCCIEAYyEMbIMU OMOJIOTHYECKUMH MPOLIECCAaMU U SIBIICHUSIMHU, JIE€IaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHUU TIOJIyUYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JTAOOpATOpPHBIE W MpaKTHUecKhe paboThl, COOJIIOIATH
npaBuia Mpu paboTte ¢ yueOHbIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

yMEHUE BBUIBUTATh THUMNOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAJIbHBIMU
cpeacrBamu, GOPMYIMPYS Ielb HCCICAOBAHMS, AaHAIU3UPOBATH IOJTYYCHHBIC
pe3ynbTaThl U J€1aTh BHIBOIbI,

YMEHHE Y4acTBOBaTh B y4e€OHO-HCCIIENOBATEIbCKOM paboTe Mo OHOJIOTHH,
DKOJIOTUU U MEJUIIMHE, MPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBISATb  IOJIyYCHHbIE  pe3yJabTaTbl  HAa  YYEHHYECKUX
KOH(epeHuusX;

yMEHHUE OICHUBATh THIIOTE3bl U TEOPUU O TMPOUCXOXKICHUHU JKU3HU, YEIOBEKa
U YEIIOBEYECKUX pac, O MPHUYHMHAX, MOCIEJACTBUAX U CIOCO0axX MpenoTBPAIICHUS
I00aIbHBIX M3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISAITh OCO3HAHHBIA BBIOOp Oyayiield npodeccruoHanbHON
JESITENFHOCTA B 00J1aCTH OMOJIOTHH, SKOJIOTHH, IPUPOAOTOIb30BaAHNS, MEIUIUHEI,
OMOTEXHOJIOTUHM, IICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOIO XO35MCTBA, MUIIEBOU
NPOMBIIIJICHHOCTH, YIIIyOJsTh IO3HABATENbHBIA MHTEPEC, HANpPABJICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYWOIIEH  mpodeccuu ©W  MPOJOJIKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsl B OpraHU3alUsX CpeIHEro Mpo¢ecCHOHAIBLHOTO U
BBICITIIET0 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3gesioB U TeM (uudposbie)
Ne i/m Kontpoabnbie | IlpakTuyeckue
NMPoOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI pecypes
1 buonorus kak Hayka
2 JKuBbIe CHCTEMBI M UX H3y4eHHUE
3 buosorust kireTku 0.5
4 XuMHu4ecKasi OpraHu3anus KJIeTKU 10
5 Crpoenue u GyHKIIUH KJICTKH 8
6 OOMeH BelecTB U MPEBPAILCHUE YHEPTUU B 9 1
KJIIETKE
7 Hacnencreennas napopmanus u 9 05
peanuzanus e€ B KJIETKe
JKU3HEHHDIH UK KJIETKH 6 1
Crpoenue u GyHKIIUH OPTaHU3MOB 17 15
10 Pa3mHoOXeHMe 1 pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa O HaCJIEACTBEHHOCTH U 5 05
U3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYHUBOCTH 6
14 ['eneTnka yenoBeka 3 0.5
15 Cenekius OpraHu3MoB 4 1
16 buotexHonorus u cuHTETUYECKAsi OUOTOTHS 4
17 PesepBHoe Bpems 1




OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

102

13




11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m Kontponbnabie | IlpakTnyeckue
MporpamMmsbl Bceero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apoxIeHne U Pa3BUTHE IBOIIOIMOHHBIX 4
IpeJICTaBICHUM B OMOJIOTHH
MuKpo3BOIIOIUSA U €€ pe3ysIbTaThl 14 2
Makpo3Boronust U €€ pe3yabTaThl 6
[IpoucxoxeHue u pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emie
5 [TpoucxoxxaeHue 4enoBeKa — aHTPOIIOTeHEe3 10 1
DKoJorus — Hayka O B3aMMOOTHOLICHHSIX
6 OpPraHU3MOB U HaJIOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollel cpeaou
7 Opranu3msl 1 cpesia 0OUTaHHs 9 1.5
8 DKoJ0Tus BUAOB U MOMYJISIUN 9 0.5
DKoorust coO0IecTB. DKOIOTUYECKHE
9 - 12 0.5
CHCTEMBI
10 Buocdepa — rinobanpHas SKOCUCTEMA
11 UYenoBek u OKpyxarolas cpena 6
12 PesepBHoe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







NOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnyecTBo yacos DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Kontponsiie | - HpaxTireckue fll3y'{eHI/IH :)lﬁ];l;EOBaTeJII)HI)Ie
padoThI padoThI pecypes
1 buonorus kak KOMIUIEKCHast HayKa U Kak 1
4acTh COBPEMEHHOTO O0IIIeCTBa
JKuBbIE CUCTEMBI M KX CBOMCTBA 1
YpoBHEBass OpraHU3aLus )KUBBIX CUCTEM 1
4 HcTopust OTKPBITUS U U3YYCHHSI KIICTKU. 1
Knerounas Teopus
Metopl MONEKYISIPHOMN U KIIETOUHON
ouonoruu. [lpaktnyeckas padora
5 «M3yuenne MeTo0B KJIETOYHOU OMOJIOTUH 1 05
(xpomarorpadus, anekrpodopes, '
g depeHIuanbHOe HEHTPUPYTUPOBAHHE,
[TLIP)»
6 XUMUYECKUM COCTaB KIETKU 1
7 MuHepabHbIE BEIIECTBA KIETKH, UX 1
Ouosoruveckast poiib
Oprannyeckue BeIecTBa KJIETKU — OCJIKH.
3 JlabopaTtopHas pabota «OOHapyxeHue 1 05
0ENKOB C TOMOUIBI0 KaYeCTBEHHBIX '
peaKuin»
9 CgoiicTBa, Ki1accupuKanus M QyHKIIUU 1

0OEJIKOB




OpFaHI/I‘ICCKI/IC BC€IICCTBA KJIICTKHU —

10
YTTIE€BObBI

11 Opranndeckue BeIecTBa KIETKA —

JIMIIH 1B
Hyxkneunossie kucinorsl. JIHK u PHK.

12 JlabGopatopnas pabota «MccnenoBanue 05
HYKJICMHOBBIX KHUCJIOT, BBIZICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu AT®. [Ipyrue
Hykseozuarpudocdars (HTD)

14 Cexsenuposanue JJHK. Metoabt
T€HOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMUKH

15 MeTo1bl CTPYKTYPHOU OHMOJIOTHH

16 Tuns! kierok. IlpokapuoTnueckas KjieTka
CrpoeHue 3yKapuoTHYECKOU KIIETKH.

17 [TpakTuueckas padora «/3ydeHue cBOWCTB 0.5
KJICTOYHON MEMOpaHbD»

18 [ToBepXHOCTHBIN ammapar KJIECTKH
OnHOoMeMOpaHHbIE OPraHOU bl KIETKH.

19 IIpakTuyeckas padbora «3yuenue 05
JBKEHUS [IUTOIUIA3MBI B PACTHTEIBHBIX
KJIETKax»

[TosyaBTOHOMHBIE OpPraHOUAbBI KJIETKHU:

20 MUTOXOHAPHH, IIacTUABL JIabopaTtopHas 05
pabota «/ccnenoBanue niaasMoau3a u '
JETIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbBIE OpraHOU/IbI KIETKH

22 Ctpoenue u QpyHKIMH spa




23

CpaBHuUTeNbHAs XapaKTEPUCTHUKA KIIETOK
sykapuot. JlabopaTropHas pabora
«3ydeHue CTpOoeHUs KJIETOK Pa3IuYHbIX
OPTaHU3MOB»

0.5

24

ACCUMMITSAIIUS ¥ TUCCUMMUIISAIUS — JIBE
cTOpoHBI MeTabonu3mMa. Turbl oOMeHa
BemecTB. JIaboparopHas padora
«MBydeHne KaTaaTuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEpPe aMIIIa3bl WK
KaTasasbl)»

25

DepMEeHTAaTUBHBIN XapaKTep peakinil
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
pabora «3yuenue GpepMeHTaTUBHOTO
paciieruieHus ePOKCUIa BOAOPOIa B
PaACTUTEIIBHBIX U KHUBOTHBIX KIIETKAX))

0.5

26

benku-akTUBaTOPHI U OEJIKU-UHTUOUTOPBI

27

ABTOTpO(DHBINA TUIT 0OMEHA BEIIECTB

28

dorocunrtes

29

XeMmocuHTe3. JJaboparopHas paboTa
«CpaBHeH#He mporieccoB poToCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHaspo6HBIC OpraHu3Mbl. Byl OposkeHusl.
JlabopatopHas pabota «CpaBHeHUE
IIPOLIECCOB OPOKEHUS U JBIXaHHD)

31

AdpoOHBIC OPTraHNU3MBL. JTaIlbl
HEPreTUYECKOro 0OMeHa

32

DHeprus MeMOpPaHHOTO rpaIneHTa
npoToHoB. Cunrte3 AT®: pabota




npoToHHOU AT®-cuHTAa3bI

33 Peakuuu MaTpuuHOro cMHTE3a

34 Tpanckpunmus — Marpuunbiiil cuaTe3 PHK

35 Tpancnsius u €€ dTansl

36 KomupoBanue amunokuciot. Pois
prubocoM B OMOCHHTE3e Oelka

37 Opranu3zaiysi reHoMa y POKapuoT U
yKapuoT

38 MosekyIsipHbIE MEXaHU3MBI KCIIPECCHU
T€HOB y SYKapuoT
Bupycel — HekneTouHbIe POPMBI )KU3HU U

39 obGnuraTHbIe Mapa3uThl. [IpakTHueckas 0.5
pabota «Co31aHre MOJIEJIU BUPYCa

40 BupycHbie 3a001eBaHUS YeTIOBEKa,
KUBOTHBIX, PACTEHUN

41 HanortexHosoruu B OMOIOTUU U METULIMHE

42 JKu3HeHHbI UK KIETKH

43 Martpuunsiii cuate3 JJHK
Xpomocowmsbl. JTabopaTopHast paboTa

44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»

45 JleneHue KJIeTKu — MUTO3
Tune! kneTok. KaproknHes 1 HIUTOKHUHES.

46 JlaGoparopnas pabora «Habmonenue 05
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa '
(Ha TOTOBBIX MUKpOIpEIapaTax)»

47 Perynsuus >kM3HEHHOTO [IUKJIA KIIETOK




48

OpFaHI/BM KaK €IMHOC 1ICJI0C

Txanu pacrenuii. JlJabopatopnas pabota

49 . . 0.5
«M3yuenne TKaHeN pacTeHUN»
TkaHM )KUBOTHBIX M YEJIOBEKA.

50 JlaGopatopnas pabota «3yueHue TkaHeu 0.5
KUBOTHBIX»
Opraunsl. Cuctemsl opranoB. JlabopaTopHast

51 pabota «/3yueHue opraHoB LIBETKOBOTO 0.5
pacTeHUs»

52 Omnopa Tena opraHu3MOB

53 JIBI>KEHUE OPTaHU3MOB

54 [Tutanue opraHu3MoOB

55 [IuTanne TO3BOHOYHBIX KUBOTHBIX.
[TnmeBapuTenbHast CHCTEMa YeJIOBEKa

56 JIpIXaHHE OPTaHU3MOB

57 JIbIXaHH€e MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cucrema no3BOHOUYHBIX
’KHBOTHBIX U YeJIOBEKa

60 Brienenue y opranuzMoB

61 3aumra y OpraHu3MoB

62 MMMyHHas cHcTeMa YelloBeKa

63 PazapaxxumocTs 1 perynsmus y
OpTraHu3MOB

64 ['ymMopasibHast peryasuus U SHJ0OKPHHHAS

CHUCTCMA )XMBOTHBIX M UCJIOBCKA




65

cDOI)M]E»I Pa3MHOXCHHA OPraHU3MOB

66

IlonoBoe Pa3MHOXKCHHC

67

Meiios

68

I"amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlTabopaTtopHas pabora
«M3yyeHne CTpOCHHUS MMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOC Pa3sBUTUC OPraHU3MOB —
OHTOI'CHEC3

70

3a1<nam<a OpTraHOB U TKaHEeH u3
3apOJAbIICBLIX JIMCTKOB

71

Poct u pa3BuTHE JKUBOTHBIX.
JlaGoparopHas padota «BrisiBneHue
MPU3HAKOB CXOZCTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3MHO€eHHE 1 pa3BUTHE PACTEHUM.
JlabopatopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXEHUS BBICIIIMX PACTECHUIN»

0.5

73

HcTopusi cTaHOBIEHUS U PAa3BUTHS
T€HETUKH KaK HayKu

74

OCHOBHBIE TTOHSTHS ¥ CHMBOJIBI TCHETHUKH.
JlabopatopHas pabota «po3oduina kak
00BEKT FeHETUYECKUX UCCIICIOBAaHUIT»

0.5

75

3aKOHOMEPHOCTH HACIIEJOBAHHS
Mpu3HaKoB. MOHOTHOPHUAHOE
ckpeumBanue. [IpakTuueckas pabora
"H3ydyeHne pe3ynbTaToB MOHOTHOPUTHOTO
CKpeNMBaHus y Ap030(puIIb!"

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/I)1HOF0

76 1
CKpEIMBaHUs

77 Ananmsupyroniee ckpenmBanue. Hemoinoe 1
JOMHUHHUPOBaHUE
JluruOpuHOE CKpelMBaHue.

78 IIpakTuyeckas padbora «3yuenue 1 05
pE3yabTAaTOB AUTHOPUIHOTO CKPEIMBAHUS '
y IpOo30(QHIIBD

79 [{uTomorn4ecKre OCHOBBI JUTHOPHTHOTO 1
CKpEIMBaHUS

80 CueruieHHOE HacleI0BaHUE IPU3HAKOB 1

81 XpoMOCOMHasi TEOPUS HACJIEACTBEHHOCTH 1

82 I'enernka moma 1

83 ['eHOTHIT KaK 1IEJIOCTHAS CHCTEMA 1

84 ['eneTnueckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHu, )KUBOTHBIX M YeJIOBeKa

8 N3MeHunBOCTh IpU3HAKOB. Buibl 1

> U3MEHYUBOCTHU

86 MoudukanmoHHas K3MEHYHMBOCTh 1
BapranunonHslii psii M1 BapuallMOHHAs
kpuBas. JlaboparopHas pabora

87 «HccnenoBanue 3aKOHOMEPHOCTEH 1 05
MOAU(PUKAIIMOHHON U3MEHUNBOCTH. '
[TocTpoeHue BapuallHOHHOTO psijia U
BapUaIlMOHHOMN KPUBOW»

88 ['eHOTHIIIUECKAS HK3MEHUYUBOCTbD. 1
KomOnHaTHBHAS N3MEHYHBOCTh

89 MyranuoHHasi ”3MEHYUBOCTb. 1 0.5




IIpakTuueckas padora «Myrauuu y
Jpo30(QuIIbI (Ha TOTOBBIX
MUKpOIpenaparax)»

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DNUTreHETHKA U JIIUTE€HOMHUKA

91

I'eneruka yenoBeka. [Ipakruueckas pabora
«CocrapieHue U aHAIU3 POJIOCTIOBHOM»

0.5

92

MeToabpl MEAUITMHCKON T€EHETUKN

93

3HayeHne MEIUITNHCKON T€HETUKY B
Hpe)lOTBpaH_[eHI/II/I " JICHCHUU TCHECTHUUYCCKHUX
3a00JI€BaHU M YEIOBEKA

94

OCHOBHBIE MTOHATHUS CENEKIHUU.
JlabopaTtopHas pabora «/3yueHue copToB
KYJbTYPHBIX PaCTeHHUH U IOPOJ] JOMAIIHUX
KUBOTHBIX»

0.5

95

MeTo1bI CeEeKITMOHHOM paOOTHI.
JlabGopatopnas pabota «/3yueHue MeTo10B
CEJICKLIUU PACTECHUI)

0.5

96

JlocTrKeHUs CENEKIUU PACTEHUM 1
KUBOTHBIX. [IpakTHyeckas pabora
«IIpuBHUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHUe U UCII0JIb30BaHUE
T€HETUUYECKUX PECYPCOB

98

bruoTtexnonorus kak Hayka U OTPacib
npousBojicTBa. [IpakTrueckas padbora
«3yyeHne 00BEKTOB OMOTEXHOIOTHI

0.5

99

OCHOBHBIC HANPABICHUS CHHTETUYECKOMN
OHUOIOTUU




100 XpoMOCOMHas M TeHHAasI HH)KEHEpUs

101 MeaumuHCcKre OMOTEXHOIOT NI
Pe3zepsubiii ypok. [ToBTOpeHue,
102 . 1
000011IeHHE, CUCTEMATH3aLUs 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 102 135

I[TPOI'PAMME




11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@poBbIe
/i Tema ypoka Beero KonTpoabnbie | IlpakTnueckue HiyueHns | 0GpazoBaTebHEIe
padoThI padoThI pecypesI
1 OpomoninonHas Teopus Y. JlapBuna 1
5 JBHoKylpe Cuiibl 9BOJIFOLUU BUAOB 110 Y. 1
[HapBuny
3 boprba 3a cymecTBoBaHNE, €CTECTBEHHBIIN 1
Y MCKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAHNE CUHTETUYECKOU TEOPUH 1
IBOJIIOLIMU
5 DTanbl 3BOIIOIMOHHOIO MpoLecca: 1
MHUKPO3BOJIIOLIMS U MAKPOIBOIIOLIUS
6 [onmynauust — syeMeHTapHas eAUHUIA 1
3BOJIIOLUU
3aKOH FeHETHUYECKOro paBHOBeCHS J[k.
7 Xapau, B. BaitnOepra. JlabopaTtopHas 1 05
pabota «BrlsiBIeHHE U3MEHYHBOCTH Y '
oco0eil 0JHOTO BUa»
8 DnemMeHTapHbIe (PAKTOPBI IBOITIOIHH 1
9 D¢ ekt ocHoBaremnst. Dpdext 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. 300401y DOmysuii: 1
reorpaduyeckas, OMoJIOTHIeCKast
11 EctecTBenHBbIi 0TOOp — HaNpaBIAIONII 1

(hakTOp IBOJOLHH




12

[TonmoBoii oTGop

13

[IprcnocobIeHHOCTh OPraHU3MOB KaK
pe3ybTaT MUKPOIBOIIOIUH.
JlaGoparopnas pabora «3yuenne
apoMop(030B U UIMOANATITALIHNA Y
pacCTEHUI U KUBOTHBIX)

0.5

14

[Tpumeps! puCOCOONIEHH Y OPraHU3MOB:

Mopdororudeckue, GU3NOIOTUIECKUE,
OMOXUMHYECKHUE, IOBEIEHUYECKHE.
JlaGopartopnas pabota «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAs
1[e71€CO00Pa3HOCTh

0.5

15

Bup, ero xpurepuu u CTpykTypa.
JlabopaTopHas pabota «CpaBHEHUE BUJIOB
110 MOP(HOJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buga

17

Bunoobpa3oBanue Kak pe3yabTar
MHKPO3BOJIIOIIUI

18

CBs13b MHUKPOIBOJIIOIOWHU X SITUACMHUOJIOTHH

19

MaKpOBBOHIOI_[I/IH. ITaneoHTONMOTHMYECKHE
MCTOAbI U3YUCHUS DBOJIIOIIMN

20

buoreorpaduyeckne METOIbI U3YUEHUS
3BOJIIOLUH

21

OMOpHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHYECKUE METO bl U3YUEHUS
3BOTIOLUH

22

MonexkymnsipHO-TeHETUYECKHUE,
OMOXMMHUYECKUE U MAaTEMATHYECKUE




MCTOAbI U3YUCHUS IBOJIIOIIUN

23 OO0ume 3aKOHOMEPHOCTH IBOTIOIIUN

24 AnanrtuBHas paguarus. HepaBHOMEpHOCTD
TEMIIOB BOJIIOLIT

o5 Hay4nble THIIOTE3BI TPOUCXOXKICHUS
YKU3HU Ha 3emiie

26 JloHay4dHble peACTaBICHUS O 3aPOKICHUU
KUZHU

97 OCHOBHBIE TaITbl HCOPTAHUUYECKOH
IBOJTIOIUHU

28 I'unoTesbl 3apoXKICHUS )KU3HH
Nctopus 3emi 1 METObI €€ U3yYEHHUS.

29 JlaGoparopnas padora «3yduenue u 05
OTMCaHUE HCKOTIAEMbIX OCTATKOB JIPCBHUX '
OpPTaHU3MOBY

30 HavanbHble sTanbl opraHu4ecKoit
JBOJTIOIUHU

31 DBOJIONHS DYKapUOT
OCHOBHBI€ 3Tarbl BOTIOIUU

39 pacturensHOro Mupa. [IpakTudeckast 05
pabora «M3yueHne ocoOCHHOCTEH '
CTPOEHUS PACTEHUN PA3HBIX OTIECIOB

33 OCHOBHBIE 3Tarbl IBOJIOIUN )KUBOTHOTO
Mupa
OBOIIOLHNS )KUBOTHBIX. [IpakTHyeckas

34 paborta «M3yueHrne ocoOeHHOCTEH 0.5
CTPOEHUS MTO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe %u3HM Ha 3eMJIe 110 3paM U




nepuoaam

Maccoseie BbIMHUPAHUA — SKOJIOTHUYCCKUC

36 KPH3UCHI POIIITIOTO

37 CoBpeMEHHBIN KOJTOTHYECKUN KPU3HC, €70
0COOEHHOCTH

38 CoBpemMeHHas cucTeMa OPraHNYeCcKOro
Mupa

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPTaHN3MOB

40 AHTpOIIOJIOTHSI — HayKa O YEJIOBEKE

41 PasButue npencrasieHui o
MIPOMCXOK/ICHUHU YeJIOBeKa
MecTo yenoBeka B CCTEME
opranundeckoro mupa. Jlaboparopnas

42 pabota «3yueHue ocodbeHHOCTEH 0.5
CTPOEHUS CKeJeTa YeTIOBEKa, CBSI3aHHBIX C
MIPSMOXOXKICHUEM

43 JIBrKymme CUiIbl aHTPOTIOTeHe3a

44 CooTHorieHHE OUOTOTHYECKUX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OcCHOBHBIC CTaJIMM aHTPOIIOTEHE3a

46 [Taneorenerrka u najJeoreHOMHKA

47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pacel. [IpakTrueckas

48 paborta «M3yueHne IKOJOTHIECKUX 0.5
aJlarTalyii 4eJI0BEKay

49 Mesx TuCIUTIITHHAPHBIE METOIbI

AHTPOIIOJIOTHHN




50 3apoKIeHUE U Pa3BUTHE YKOJIOTHH 1
Mertonasl 3konorun. JJaboparopnas padora

ol «/3ydyeHne MeTo/10B HKOJIOTHYECKUX 1 0.5
HUCCIIEIOBAHUI

59 3HadeHue YKOJIOTHUECKUX 3HAHUH I 1
YenoBeKa

53 Dkonorudeckue GpaxkTopbl 1
Abuotnueckue paxkTopsl. CBET Kak

54 skosiornaeckuit pakrop. JlabopaTropHas 1 05
pabota «BrisiBIeHHE TPUCTIOCOOICHHI '
OpPTraHU3MOB K BIMSIHUIO CBETa»
Abuotnueckue paxtopsl. Temnepartypa
KaK 3KOJOTHYEeCKUI (haKTop.

55 Jlaboparopnas pabota «BrisiBnenue 1 0.5
IPHUCIIOCOOJICHU I OPraHNU3MOB K BIUSHUIO
TEMIIEPATYPHD)
Abuotnueckue paxkTopsl. BraxxHoCTb Kak

56 sKosiorndeckuii paxrop. Jlaboparopuas 1
pabota « AHaTOMHYECKHE OCOOCHHOCTH 05
pPaCTeHHI U3 Pa3HBIX MECT OOMTAHUS

o7 Cpenpl 0OMTaHUSI OPraHU3MOB 1

58 Buonornveckrie puTMBbI 1

59 XKuzHnennsle popMbl OpraHU3MOB 1

60 bruoTtudeckue hakTops 1
3HadeHre OMOTUYECKUX B3aUMOIECTBU

61 JUISL CYILIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 OKOJIOTUYECKNE XapaKTEPUCTUKHU 1




Moy

OcHOBHBIC TOKa3aTEIIN TOoMyJIAnun:

63 YUCJICHHOCTb, TJIOTHOCTH, BO3pAcTHAs U
I0JIOBAs CTPYKTypa
OCHOBHBIC MOKA3aTEH TOMYJISAIIAN:

64 POXIAEMOCTb, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOrHYecKasi CTPyKTypa MOMYJISIHH

66 JlMHaM¥Ka TTOTTYJISIIAN U €€ PerysIus

67 KpuBbie pocTa 4McIeHHOCTH MOMYSIUH.
KpuBbie BbDKMBaHUS
DKOJIOTHYECKas HUIIA BHJIA.

68 Jlaboparopnas padora «IIpucnocobiaeHus 0.5
CEMSH PaCTEHUH K PACCEIICHUIOY»

69 Bun xak cucTema momymsiui

20 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUiA
JKUBOTHBIX

71 Coo00111eCTBO OpraHu3MOB — OHOIIEHO3

72 DKocHucTeMa Kak OTKPBITask CHCTeMa

73 KpyroBopot BemiecTB 1 MOTOK SHEPTHH B
IKOCHCTEME

74 OcHOBHbBIE MMOKa3aTEIH YKOCUCTEMBI

75 DKOJIOTHYECKUE TTHPAMHUTBI

76 N3MmeHeHus cOO0IEeCTB — CYKIIECCHH

77 [TpupoaHbIe SKOCHCTEMBL. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [TpupoiHbIe SKOCHCTEMBI. DKOCHCTEMBI




TYHJp, JIECOB, CTEIEH, TYCTHIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI

80 Ypb6oskocuctemsl. [IpakTuueckas pabora 05
«M3yuenue u onucanue ypoo3KOCUCTEMBD) '
3akoHOMEpHOCTH (POPMUPOBAHHS

81 OCHOBHBIX B3aMMOJCUCTBUN OPraHU3MOB B
JKOCUCTEMax
MexaHU3MBI BO3IEUCTBUSA 3arpsI3HEHUN

82 pa3HBIX THUIIOB Ha CYOOPTaHU3MEHHOM,
OpPTraHW3MEHHOM, TOMYIISIIMOHHOM U
KOCHCTEMHOM YPOBHSX

83 Buocdepa — obuerianerapras 000I09Ka
3emun

84 VYuenue B. U. Bepnazckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBaHUS
6uochepsl

86 KpyroBopoTs! BelecTB u
OMOre0XMMHUYECKNE LIUKIIBI

87 3oHabHOCTH OHochepsl. OCHOBHBIC
OMOMBI CyILIN

88 YcroitunBocTh Onochepsr

89 DKOJIOrHYeCKUe KPU3UCHI U UX MIPUYUHBI

90 BosneticTeue yenoBeka Ha 6rnochepy

91 AHTpPONOreHHOE BO3ACHCTBUE HA
PaCTUTENIbHBIN U dKUBOTHBIM MUP

92 Oxpana mpupoIsI

93 OCHOBHBIE IPUHIUIIBI YCTOWYMBOTO




Pa3BUTHA YCIIOBCUCCTBA U IIPHUPOJbI

PanuonansHOE MMpUPOAOIIOJIB30BAHUC U

94 COXpaHEHUEe OMOJIOTHIECKOTO 1
pazHooOpa3us 3emin

95 Q§O6m€HHC 10 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3ysbTaThhy

9% Q§o6meHHe 1o TeMe «MaKpOdIBOJIOIHUS U 1
e€ pe3ybTaThD»

97 0O606menue o reme «IIporcxoxaenne u 1
pa3BUTHE )KU3HU Ha 3eMJIe»

98 O0600menue no Teme «IIporcxoxnenue 1
YeJIOBEKa — AaHTPOTIOTEHER)»

99 O0600meHre 0 TeMe « DKOJIOTHSI — HayKa O 1
B3aWMOOTHOIIICHUSX OPTaHU3MOB)

100 O606menne o Teme «OpraHu3Mbl U cpejia 1
oOuTaHUDY

101 O06o0061eHNe TI0 TeMe «DKOJIOTHS BUIOB 1
TIOTTYJISIITHIA

102 O606menue o reme «bruochepa — 1
r1o0anbHast IKOCUCTEMA»

OBIIEE KOJMYECTBO YHACOB I10 102 75
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IPOBEPSIEMBIE HA EI'D IO BUOJIOI'MU TPEBOBAHUS K
PE3VJbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHOMI
IMPOI'PAMMBI CPEJJHEI'O OBIIIET'O OBPA3SOBAHMUSI

Kon
NPoBepsieMOoro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHN S K MPeIMETHBIM pPe3yJibTATaM OCBO€HMUs
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrPaMMbI Cpe/IHEro 001ero
oOpa3zoBaHusi

CdhopMupoBaHHOCTh 3HAHUH O MECTE W POJH OUOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoOBaHUHU COBpPEMEHHOM
€CTECTBEHHOHAYYHOUM KapTHUHBI MUPA, B TO3HAHUHU 3aKOHOB IIPUPOIBI U
peleHUH KU3HEHHO BAXKHBIX COMATBHO-ITUUECKUX, SKOHOMUYECKHX,
AKOJIOTHYECKUX MMPOOJIEM YeJIOBEUECTBa, a TAKKE B PEIICHUH BOIIPOCOB
PalMOHAILHOTO MPHUPOIOTIOIB30BaHMS, B (HOPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUSI K MPUPOJE, OOIMIECTBY, YEIOBEKY; O BKJIa/Ie POCCHICKUX U

3apyOeIKHBIX YUEHBIX — OMOJIOTOB B PA3BUTHE OUOIOTHH

Brnanenme cucremoil 3HaHM 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHHUSI, UCIOJB3YEMBbIX B OMOJOTMYECKUX HMCCIIECJOBAHUSIX KUBBIX
OOBEKTOB M DJKOCHCTEM (ONHMCAaHHWE, W3MEpPEHUE, IPOBEICHHE
HaONIO/IeHN); croco0amMu BBIIBICHHS M OLEHKH AaHTPOIOTEHHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCHEPUMEHTATbHBIMU
cpeacTBaMu, (GopMynupys Leldb HMCCIEAOBAHMS, aHAJIU3HPOBATH
IIOJIy4EHHBIE PE3YIbTATHI U JEJIaTh BHIBOJBL.

BrusiBieHne 3aBUCHMMOCTH  MEXKIY HCCIEIYyeMBIMM BEJIMYHMHAMH,
OOBSCHEHUE MOITYYCHHBIX PE3YJIHTATOB U (OPMYIMPOBAHUE BHIBOJIOB C

HCIIO0JIb30BAHUCM HAYYHBIX HOHSITI/II\/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BnajgeTh CUCTEMOM OMOJOTMYECKHMX 3HaHUM, KOTopas
BKJIFOYAET: OCHOBOIMOJIATAIONME OWOJIOTMYECKUE TEPMUHBI W TIOHSTHS
(KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHJ, MOMYJSLHS, SKOCHUCTEMA,
ouoreHo3, Owocdepa; MeTaboIM3M, TOMEOCTa3, KJICTOYHBI HWMMYHHTET,
OuocuHTe3  Ocnka,  OWMONONMMEpBI,  JUCKPETHOCTh,  CaMOPETYJISIIUS,
CaMOBOCIIPOU3BEICHUE, HAaCJIe/ICTBEHHOCTb, W3MEHYMBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owosornueckue Teopuu: kietouyHas Tteopus 1. IllBanna, M.
[netinena, P. BupxoBa; KJIOHaIbHO-CEJIEKTUBHOIO MMMyHHTeTa I
Opnux, N.1. MeuHnkoBa, XxpoOMOCOMHasi TEOpUsI HacIeACTBEHHOCTH T.
Moprana, 3akoH 3apozsimeBoro cxoxacrBa K. bapa, sBomtonmonHas

teopuss Y. [lapBuHa, CHUHTETHYECKas TEOPHS DBOIIOLHH, TEOpHUs




antpornorene3a Y. [lapsuna; Teopus Ouoreonenosza B.H. Cykauépa;
yaernne H.W. BaBuioBa o meHTpax MHOT0OOpas3usi U MPOUCXOKICHUS
KylnbTYpHBIX pactenuit, yuenue A.H. CeseproBa o0 mnyrsix u
HaIpaBJIeHUIX dBoJtoruu, yuenue B.M. Bepuanackoro — o 6uocdepe);
3aKOHBI (eInHO00pa3uss MOTOMKOB IIEPBOTO MOKOJIEHUS, PACILIEIIIICHUS
MIPU3HAKOB, HE3aBUCHMOIO HacleloBaHMs NpusHakoB ['. Mengens;
CUEIUICHHOTO HACJIeI0BaHUsI NMPU3HAKOB M HAPYLIEHHS CLEIUICHUS
reHoB T. MopraHa; TOMOJOTMYECKMX pAJOB B HACIEACTBEHHOMH
m3menunBoctu H.M. BaBunoBa; reHernueckoro paHOBecus JIx.
Xapmu wu B. Baiiabepra; 3apoapmmeBoro cxonctsa K. bapa;
ouorenernueckuii 3akoH . ['exkens, @. Mroiepa);

MPUHIUIIBI (UUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH );

npaBwia (MuHuMyma HO. JInbuxa, s5KoJ0rH4YeCcKOM MUpaMUJIbl YUCEL,
O6roMacchl ¥ DHEPTHUN);

runoTe3bl (koanepsatHo A.M. OmapuHa, mepBudHoro OyiaboHa J[xK.

Xonneiina, Mukpochep C. Doxkca, pudbozuma T. Yek)

VYmMmenue peuiaTb ITOHMCKOBBIC OHOJOrHYECKHE 3aJa4i, BbIABIIATH
MNPUYNHHO-CJIICACTBCHHBIC CBA3H MCKIAY HCCICAYCMbBIMHA
OHOJOTHYECKUMHU O6’B€KT3MI/I, nponeccaM M SABJICHUAMHA; [CJIATb
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHW U IMOJITYYCHHBIX PC3YIIETATOB;

COCTABJIATb TCHOTHUIIMYCCKUC CXCMbI CKPCIIMBAHUA JJI PA3HBIX TUIIOB
HaCJICAOBAHUA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXCMbI IICPCHOCA

BEIIIECTB U SHEPTHH B YKOCUCTeMaX (1IeTIH MU TAHUSI, THINECBHIC CETH )

YMeHHe  yCTaHaBIMBaTh B3aUMOCBSI3M  MEXKIY CTPOCHHEM U
(GYHKIMAMU: OpPraHOWAOB, KIETOK pa3HbIX TKaHEH, opraHamu u
CHCTEMaMH OpPTaHOB y PACTCHHH, >KMBOTHBIX M YEJOBEKA; MEXIY
sTarmaMu 0OMEHa BELIECTB; ITAlaMu KJIETOYHOTO IUKJIA M )KU3HEHHBIX
IIUKJIOB OPraHU3MOB; 3TallaMi YMOPHOHAIBHOTO Pa3BUTHUS; TECHOTUIIOM
u ¢enotunoMm, ¢GeHotunoMm u (pakTopamMu cpeapl OOUTaHUS;
IpoleccaMd  3BOJIIOLIMM;  JBIKYIIMMH  CHJIAMH  QHTPOIIOT€HE3a;
KOMIIOHEHTAMHU PA3JIMYHbIX 3KOCUCTEM U MPUCIOCOOICHUSIMU K HUM

OpraHu3MOB

YMmenue BBIACJIATH CYIICCTBCHHBIC ITPU3HAKU:

CTPOCHHSI BUPYCOB, KJIETOK MMPOKAPHUOT U YKAPUOT; OJHOKICTOYHBIX U
MHOTOKJIETOUHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Oouocepsl; CTpPOSHUS OPraHOB M CHUCTEM OPraHOB pACTEHUH,
KMBOTHBIX, YEJIIOBEKA; MIPOIIECCOB KU3HEACATEIIBHOCTH, MPOTEKAFOIIAX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTUYECKHUX




mporeccoB: oOMeHa BemiecTB (MeTtaboiau3M), HWHPOpMAIUU U
MIpeBpaICHUs YHEPTUU, OPOXKEHHS, aBTOTPO(HOT0 U reTepoTpodHOro
TUTIOB TIUTaHUsA, (POTOCHMHTE3a W XEMOCHUHTE3a, MHUTO3a, Meho03a,
ramMeToreHe3a, JMOpHOTeHe3a, IMOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXEHUS, WHIAWBHIYaJILHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHICTBUSI TE€HOB, Te€TEpPO3HCa; ACHCTBUUA HMCKYCCTBEHHOIO
orbopa,  CTaOMIM3HPYIOIIETO,  JBIJKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOr0 O0TOOpa; alJIONaTPUYECKOr0 U CHUMMATPUUYECKOTO
BUJI000pa30BaHUs; BIMSHUS JBUKYIIMX CUJI BOJIIOIUH HAa TeHO(DOHA
MOMYNSINK; TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelae OOWUTaHUs,
YepeOBaHMsI HAMpPaBICHUM HBOJIOLMH; KPYroBOpOTa BEIIECTB U

IOTOKA 3HCPIUU B 9KOCHUCTEMAX

ChopMHUpOBaHHOCTh yMEHHUS BBIACIATH CYIICCTBEHHBIE MPHU3HAKU
BUPYCOB, KIIETOK TMPOKAPUOT ¥ JYKAPUOT, OIHOKIECTOYHBIX U
MHOTOKJICTOUYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B M IKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS] SHEPTHH B
KJIETKe, (OTOCHHTE3a, IJIACTHYECKOTO M JHEPreTUYECKOro oOMeHa,
XEMOCHUHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, pa3BUTUSI U
pPa3MHOKEHUS, HHIUBHUIyaIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOreHe3a),
OOpBOBI 3a CYIIECTBOBAaHKE, €CTECTBEHHOTO 0TOOPA, BUI000pa30BaHMS,
MPUCIIOCOOIEHHOCTH OPraHuW3MOB K cCpele OOWTaHWsl, BIUSHUS
KOMITIOHCHTOB 3KOCHCTEM, AHTPOIIOTCHHBIX U3MEHCHHUHU B DKOCUCTEMaX
CBOCH MECTHOCTH, KPYrOBOpOTa BEIIECTB U MPEBpAIICHUS SHEPTUH B
ounocdepe

VYmenue HCII0JIb30BATh COOTBETCTBYIOIME apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CHUMBOJMKY JJIsl JI0Ka3aTelbCTBa
POJCTBa OPraHMW3MOB PA3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBA3H
OpPraHU3MOB M cCpeabl OOMTaHHUA; E€IMHCTBAa 4YEJIOBEYECKUX pac;
HE0OXOJMMOCTH 3/I0pOBOT0O 00pa3a >KU3HH, COXpaHEHUs pa3HOOOpasus
BUJIOB U DKOCHUCTEM KaK YCJIOBUS COCYILECTBOBaHUS IPUPOABI U

YCI0BCUYCCTBaA

YMeHHe KpUTHYECKH OLEHUBATh HHGPOPMAIMI0 OHOJIOIHYECKOTOo
COJIEp>KaHUSI, UHTEPIPETHUPOBATh ASTUUYECKHUE ACHEKTHl COBPEMEHHBIX
HCCJICIOBAHUI B OnoJsoruu, MEIUIUHE, OMOTEXHOJIOTH U,
paccMaTpuBaTh r100abHBIC JKOJIOTUYECKHUE poOJIeMBI
COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHUIO K HAM COOCTBCHHYIO

IMO3HUIIUIO




INEPEYEHDB 3JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA EI'J
1O BUOJIOT'UN

Kon

IIpoBepsieMblii 3JIEMEHT CO/Ie PKAHU A

buonorns xak HayKa. JKuBble cucTeMEbl B UX HU3Yy4CHUEC

11

CoBpeMeHHast OMOJOrMsl — KOMIUIEKCHAasi Hayka. buonornueckue Hayku U
u3ydyaeMble UMM MpoOiembl. DyHIaMeHTadbHBIC, MPUKIAIHBIE U TOUCKOBBIE
Hay4dHbIC UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouosiornu B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAay4YHOH
kaptuHbl Mupa. [Ipodeccun, cBsizaHHbIC ¢ OuoyoTHel. 3HAYCHHE OWOJIOTHH B
MPAKTUYECKOW JIEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SHCTRBE,

IIPOMBIITIEHHOCTH, OXPAHE TIPUPOBI

1.2

JKuBble cucTteMbl Kak mpeameT usydeHus: ouosoruu. CBOMCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, MUCKPETHOCTh W IIEJIOCTHOCTb, CIOXKHOCTHh U
YIOPSZI0OYEHHOCTD CTPYKTYDHI, OTKPBITOCTb, caMoOpraHu3aIus,
CaMOBOCITPOM3BEICHHE, PA3APAKUMOCTh, K3BMEHYHBOCTH, POCT U Pa3BUTHE.

YPOBHM OpraHu3aIliy KUBBIX CHCTEM: MOJCKYJISIPHBIA, KICTOYHBIA, TKaHEBbIH,
OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOIA, 9KOCUCTEMHBIN
(buoreonenotnueckuit), oOuochepusiii. Ilporeccrel, mpoucxonmsnme B >KUBBIX
cucrteMax. OCHOBHBIC TPH3HAKH XUBOro. JKuW3Hb Kak (opMa CyICCTBOBAHHS

MaTepuu

1.3

Metonpl Ouosiormueckoit Hayku. HaOmromenuwe, wu3MepeHHe, SKCIEPUMEHT,
cucremaruszauus, wMeraaHanu3. [loHsATHEe O 3aBUCUMOM UM HE3aBUCHUMOU
nepemeHHoil. [Inanuposanue sxkcnepumenTa. [loctaHoBka U mpoBepka THIIOTE3.
HyneBas rumote3a. Ilonsitue BeIOOpKM U €€ HOCTOBEpHOCTh. Pa3bpoc B
Oouonornyeckux AaHHBIX. OIEHKa JOCTOBEPHOCTH MONYYEHHBIX pPE3yJIbTaTOB.
[IpyurHBI UCKAXXEHUSI PE3yJAbTAaTOB SKCIepuMeHTa. [IoHsATHE CTaTUCTUYECKOTrOo

TCCTa

KiteTka xak Omosornueckas cuicreMa

2.1

Krnerka — cTpykTypHO-(pyHKIIMOHANbHAS €AMHULIA JKUBOTO. VICTOPUS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[neinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOUHOMN TEOPUH.
MeTo/1bI MOJIEKYIIIPHOM | KJIETOYHOI OMOIOTHH: MUKPOCKOMHS, XpoMaTorpadusi,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, Qg depeHuanbHoe

EeHTPUYTHPOBAHUE, KYJTbTUBUPOBAHUE KIIETOK

2.2

XUMHAYECKHUI COCTaB KJIETKU. Makpo-, MUKPO- U YJIIbTPAMUKPOIJIEMEHTHI. Bonta u

e€ poJib KaK pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYPUPOBAaHHH KIIETKH,




TEIJIOpEerysiuu. MuHepanbHble BEIIeCTBA KJIETKHU, UX OHOJOTHYECKas POJb.
Ponib KaTUOHOB U AHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHUHOKHUCIOTHBIE cOCTaB  OENKOB.
CrpykTypsl OenkoBoil Mosekynbl. IlepBuuHasi cTpykTypa Oenka, HeNTHIHAsS
CBs3b. BTopuyHas, TpeTuuyHas, dYETBEPTUYHAs CTPYKTYphl. JleHarypamms.
CroiictBa 6enkoB. Kimaccudukanms 6enkoB. buonornueckue pyHKIum 6SIKOB.
VYrineBoasl. MoHOcaxapuapl, AMcCaxapuabl, OJUIOCaxapuibl U IOJHCAXapHUIbL.
O6umii mmaH CcTpoeHus ¢ (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIUU YIIeBOIOB.

Jlunuael.  T'uppodunsHO-TUAPOGOOHBIE CBolicTBa. Kitaccudukanus IUmumos.
Tpurnuuepuasi, Gochonunuap, BOCKH, crepounbl. buonormdeckue (GyHKIUU
aunuoB. O6ume cBoiicTBa OMOJOrMUECKUX MEMOPaH — TeKy4ecTh, ClIOCOOHOCTh
K CaMO3aMbIKaHHIO, TOJTYIPOHUIIAEMOCTb.

Hyknennossle xucinorel. JIHK m PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpl. [Ipunnun xomrmemenTapHoctH. [IpaBuno Yapradda. Crpykrypa
JHK — nBoitnas ciupanb. MectonaxoxaeHue u ouonorndeckue Gpyakmuu JJHK.
Buaer PHK. ®yukiuu PHK B kietke.

Crpoenne wmoisekyabsl AT®. Makpospruueckue cBsizu B MoJiekyiae ATO.
buonornueckue pynkiuu ATD. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIUHU B
kierke. Cexsenuposanue JJHK.

CrpykrypHast Ouosiorusi: OHMOXMMHYECKHE U OMO(PHU3UYECKHE HCCIIEeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumnbl  KJIETOK: JyKapuoTHYecKass M  IpokapuoTuyeckas. CTpyKTypHO-
(yHKIIMOHAJIbHBIE 00pa30BaHUs KIIETKH.

CrpoeHue npokapuoTHueckor kieTku. KierodyHas creHka OakTepwii W apxei.
OcoOeHHOCTH CTpPOEHHSI TeTepOTpPO(dHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MecTO U poJib MPOKApPUOT B OMOLIEHO3aX.

CrpoeHre M (QYHKIMOHHPOBAHHME JYKApHOTUYECKON KieTKu. [lmazmaruueckas
MeMOpana (mna3manemma). CTpyKTypa Iia3MaTudeckoil MemOpaHnsl. TpaHcmopT
BEIICCTB 4epe3 IJIa3MaTUYeCKyr0 MeMOpaHy: maccuBHBIA  (muddysus,
oOneruénHas ud¢y3ns), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIA aKTHUBHBIN
tpancnopt). Ilomynponunaemocts MeMOpanbl. PabGota Harpuii-KaaneBoro
Hacoca. DHJOLUMTO3: MHUHOIUTO3, (aromuTos. DK301uTo3. Kierounas creHka.
CrpykTypa U GYHKIHH KJICTOYHOU CTCHKH PacTEHUM, IpuOOB.

[uromnaszma. Iluto3ons. IluTockener. JIBuxkeHue muTomiazMbl. OpraHouibl
kieTk. OnHoMeMOpaHHbIE OpPTaHOWJBI KJIETKU: DHJOIUIa3MaTHYecKas CeTh
(BIIC), anmapat ['onpmku, TU30COMBI, UX CTpOoeHUE U (YHKIMU. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPraHOUJIOB KJIEeTKH. CTpOoeHHEe TPaHyISIPHOTO PETHKYIyMa.

Cunre3 pactBopumbix OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [ maakuit




(arpanyisipHBIN) SHAOIUIaA3MAaTHUYECKU peTukyiayMm. CekperopHas GyHKUUA
anmnaparta ['onpmpku. TpaHCOpPT BewECTB B KJIETKE. Bakyoium pacTHUTENbHBIX
kieTok. Knerounsrnii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOW bl KJIETKH: MUTOXOHPUH, TIIACTUIBL.

CrpoeHre M (QyHKUMH MUTOXOHIpUM M Tiactui. [lepBuuHble, BTOpPUYHBIE U
CIOXKHBIE  IJIACTHIBl  (DOTOCHHTE3UPYIOIMX  JYKapHOT.  XJIOPOIJIACTBHI,
XpOMOIUIACTHI, TEUKOIJIACTHI BBICILIMX PACTEHHUIA.

HememOpannble opranouzasl kiaeTku CrpoeHue M (GYHKIMH HeMeMOpaHHBIX
OpraHoOMJIOB KJETKH. PubocoMbl. MuxpodpunaMeHTbl. MplllieuHble KIETKH.
Mukpotpybouku. Kierounsiii nentp. CTpoeHHe U JABUKEHHE KIYTUKOB H
pecHuYeK. MUKpOTpYOOUKH IUTOIIa3MbL. LIeHTpHOIb.

SAnpo. Obosouka sapa, XpOMaTHH, KapHOIUIasMma, SIPBIIKH, WX CTPOCHHE H
¢bynkuuu. SAnepHbiii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPacIoOOKEHUE
XpOMOCOM B UHTepda3zHOM siipe. benku XxpoMaThHa — THCTOHBI.

Knerounsle BrimoueHus. CpaBHHUTENIBHAs XapaKTEPUCTHUKA KIETOK JYKApUOT

(pacTuTEIBHOM, J)KWBOTHOM, TPUOHO)

2.4

AccUMWIALUS M JUCCUMWISIIUS — JBE CTOPOHBI MeTabonm3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepoTpodHBI. YdyacTHe KHCIOopoaa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oOecredeHue KieTku: mnpeBpameHue ATO B
OOMEHHBIX Tpoueccax. DepMEeHTATHBHBI XapaKTep peakIuil KIeTOYHOTOo
meTtabonu3ma. DepMeHTBl, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHUIL
KodepmenTsl. Otnuuns GpepMeHTOB OT HEOPraHWYECKUX KaTaan3aTopoB. benku-
AKTHUBAaTOPbl U OCJIKM-MHTUOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATHBHBIX
peaKnuii OT pa3IMYHBIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpraHUYECKUX BEHIECTB B KieTke. dDorocuHTe3. Ponb
XJIOPOILIACTOB B mporecce QoTocuHTe3a. CBeroBas M TeMHOBas (a3bl
[IponykTuBHOCTH (oTOCHHTE3a. BimsiHuMe paznuyHbIX (aKTOpPOB Ha CKOPOCTh
¢dorocuHTe3a. 3HaueHHE POTOCUHTE3A.

XemocuHTe3. PazHO0Opa3ne opraHn3MoOB-XeMOCHHTETHKOB: HUTPUDUIIUPYIOIIHE
OakTepuu, kene300aKTepuu, cepoOaKTepuu, BOJOPOJHbIE OaKTepuu. 3HAUCHHUE
XEMOCHHTE3a.

AnaspoOHble opranu3Mbl. Buapl Opoxxenus. IlIpoaykTel OpokeHus M HX
UCIIOJIb30BAHNUE YEJIIOBEKOM. AHA’pOOHBIE MHMKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30OYIUTEIN OOJIC3HEH.

AdpoOHBIE OpraHM3MBL. DTambl YHEPreTHYEcKoro ooMmeHa. [1oIroToBUTENBHBIN
sTan. [ muKomn3 — 6eCKUCIOPOJHOE PACIEeIUIEHU e TITFOKO3BL.

buonornueckoe OkKHCIEHHE, WM KJIETOYHOE JbIXxaHue. Poiab MUTOXOHApHH B
nporeccax OMOJIOTUYECKOT0 OKHCJICHUS. [Mukauueckue  peaxiuu.

OxucnurensHoe ¢ochopunuposanue. [lpenmymecrTsa aspodHOro myru ooMeHa




BEIIECTB Mepe]] aHadpOOHBIM. I (HEeKTUBHOCTH YHEPTETUIECKOT0 0OMEeHa

2.5

Peakuun marpuuHoro cuHrtesa. [IpHHIMI KOMIUIEMEHTAapHOCTH B peakLUAX
MaTpUYHOTO cuHTe3a. Peanu3anus HacneacTBeHHOM nHGopmanuu. ['eneTnueckuit
KoJ, ero csoicrBa. TpaHckpunuus — matpuusblii cuHte3 PHK. Ilpuainune
TPAHCKPHUIIIIUN: KOMIUIEMEHTAPHOCTh, aHTUTIAPAJUIEITBHOCTh, ACHMMETPUYHOCTb.
Tpancmsmus u e€ stanel. Yuactue TpancnopTHeix PHK B OmocunTese Oenka.
Ycnousi Ouocuntesa Oenka. KoagwpoBanwe amuHOkuciIOT. Pons pubocom B
OouocuHTe3e Oenka.

Opranuzanusi reHoMa y MpoKapuoT U 3yKapuoT. Perynsius akTHBHOCTH T€HOB Y
npokapuoT. ['unoreza onepona (®. XKakob, XK. Mano). Perymsiuus oOMeHHBIX
nporeccoB B kieTke. KineTounslii romeocras.

Bupycbl — HexsieTouHble (pOpMBI KM3HU U oOyuratHele napasutel. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(haros.

BupycHble 3a0oneBaHusi 4enoBeka, >kMBOTHBIX, pactenuil. CIIN, COVID-19,

COMAJIbHBIC U MECAUITNHCKHUEC HpO6HeMBI

2.6

Knerounsnii 1muki, ero mepuonbl u perymsuus. MaTepdaza u  MHUTO3.
OcoOeHHOCTH TPOLECCOB, MpoTeKaroumx B MHTepdase. IloaroroBka KieTku K
nenenuto. IlpecuHTeTndeckuidi  (MOCTMUTOTHYECKU), CHHTETHYECKUA U
MOCTCUHTETUYECKUH (TPEMUTOTHYECKHIA ) TEpUOJIbI HHTEP(A3BI.

Martpuunsii cunres JIHK - pemmukanus. [Ipunnuner perumkanun JIHK:
KOMIIJIEMEHTApHOCTh, IIOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAJIJICIBHOCTD.
MexanusMm perumkanuu JITHK. Xpomocomel. Ctpoenue xpomocoMm. Tenomepsl u
TeroMepasa. XpOMOCOMHBIM HaOOp KIETKM — KapuoTHN. JIWMIOWIHBIA U
rariouJHbIl  Habopel XpomocoM. [‘oMosormunbie xXpoMocombl. [lonoBbie
XPOMOCOMBI.

[Jenenne kietkun — muto3. Craguym MHUTO3a U IPOUCXOAALIME B HUX IPOLECCHI.
Tunel muto3a. KapuoknHes u nutokusHes. buosornueckoe 3Haue€HUE MHUTO3A.
Perynsiumst MUTOTHYECKOTO IMKIIA KIeTKH. [IporpaMmMmupyemas kierouHas rubeisb
— amomnTo3.

CDYHI(I_II/IOHEUIBHB.H TCHOMUKA

Opranusm kKak 6uonoruyeckas cucteMa

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOT'OKJIETOUHBIE OpraHu3Mbl U
MHOT'OTKAHEBbIE OPIaHU3MBI.

@®opMbl pa3MHOKEHHSI OPraHH3MOB: Oecroyioe (BKJIOYash BETETAaTHBHOE) WU
nosioBoe. Buael Oecrosioro  pa3MHOXKEHUS: TOYKOBaHUE, CIOPYJIALUA,
(dbparmMeHTaus, KIOHUPOBAHUE.

[TonoBoe pazmuoxeHnue. [lonoBele kneTku, niau ramersl. Meiios. Craguu meiosa.

IloBenenue xpomocom B meno3e. Kpoccunrosep. bruonornuecknii cMbica Menosa




¥ TI0JIOBOTO Tiporiecca. Meiio3 v ero MecTo B )KM3HEHHOM IIUKJIE OPraHU3MOB.
IIpenzaponpimeBoe pas3BuTHE. ['ameToreHe3 y >KMBOTHBIX. llonoBble keie3bl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KJIeTOK. CriepMaroreHe3 W OOTEHE3.
CrpoeHre mnoyIOBBIX KJeTOK. OIUIOAOTBOpEHHE M AMOpPHOHAIBHOE pa3BUTHE
®KUBOTHBIX. CITOCOOBI OTNIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTenorenes.
NunuBuyansHoe pa3BuTHE OpraHu3MoB (oHToreHe3). Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpuMepe Jarymku ). Jpoonerue. Tunsr qpodnerus. OcoOeHHOCTH
IpoOsieHNs MIIEKOMUTAIONMX. 3apoAbIeBble JIUCTKU (TacTpymsuus). 3akiaaka
OpraHOB W TKaHEH W3 3apOJBIIIEBHIX JUCTKOB. B3amMmMHoe BiMsHHE dYacTeil
pa3BUBAIOILETOCS 3apojbllia (dMOpHUOHATIbHAS WMHAYKIMS). 3akiagka TIiaHa
CTPOEHHUs >KMBOTHOIO KakK pPe3ylbTaT HUEPapXUUECKUX B3aUMOJECHCTBUN T'E€HOB.
Bnusinue Ha SMOpHOHalbHOE pa3BUTHE pPa3IMUYHBIX (PAKTOPOB OKpYKAIOIIEH
CpeJibl.

Poct u pazsutue xuBoTHBIX. [locTamMOpruoHansHbI epuoa. [Ipsmoe u HenpsmMoe
pazButue. PaszButne ¢ meramopdo3oM y O€ClO3BOHOUHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOIOTHYECKOE 3HAUEHHE MPSAMOr0 W HEMPsIMOro pa3BUTHUA, HX
pacupocTpaHeHHe B MpHUpoAe. THUIbI pocTa >KUBOTHBIX. DaKTOPBI PEryssIuu
pocTa JKUBOTHBIX U uejoBeka. CTaguu MOCTAIMOPHUOHANIBHOTO PpA3BUTHS Yy
JKUBOTHBIX U 4yesioBeka. [lepnoibl OHTOTeHe3a YeloBeKa.

PasmHoxxeHue u pasButue pacteHuil. ['ameroputr u cmnopodut. Meiio3 B
KU3HEHHOM LuKie pacrteHud. OOpazoBaHMe cHop B Ipolecce Meio3a.
I'amerorenes y pacreHuid. OIUIONOTBOPEHNE U Pa3BUTHE PACTUTENIBHBIX
opranu3MoB. [[BoiiHOE OIJIOIOTBOPEHHUE Y IBETKOBBIX pacTeHnit. OO6pa3oBaHue 1

pa3BuUTHE ceMeHU. MeXaHU3MBbl PeTyNISlUi OHTOTE€HEe3a Y PACTEHHI U )KUBOTHBIX

3.2

HCTOpI/IH CTAaHOBJICHHUA W Ppa3BUTHA TCHCTHKH KaK HayKH. OCHOBHEBIE
FeHEeTHYECKHE TIOHSATHS W CHUMBOJIBL. I OMOJIOTHYHEBIC XpOMOCOMBI, aJlJICJIIbHBIC
I'CHbI, AJBTCPHATUBHLIC IIPU3HAKH, I[OMI/IHaHTHHﬁ u peuecanHHﬁ IIpU3HAK,
romMo3urora, rerepo3urora, 4YUcCTad JIMHUA, FI/I6pI/I,I[BI, I'CHOTHII, (I)GHOTI/IH.
OCHOBHEBIE MCTOAbI T'CHCTHUKMH: l"H6pPII[OJ'IOFPI‘l€CKHI>i, HHTOHOFHQGCKHﬁ,

MOJ'IeI(YJIHpHO-FCHeTI/I‘{eCKI/Iﬁ

3.3

Monorubpunoe ckpeumBanue. [lepBolii 3akoH MeHens — 3aK0H eTuHO00pa3us
ruOpusioB mepBoro mokoseHus. [IpaBuno ngomuHupoBaHus. Btopoit 3akon
Mengens — 3akOH pacUCIUIEHHWs MPU3HAKOB. [lUTOnOormueckue OCHOBBI
MOHOTHOPUIHOTO CKpeIMBaHus. [ MIoTe3a YucTOTH raMerT.

Ananuzupyrolee ckpenmBaHue. IIpomMexyTo4yHbIi XapakTep HacledoBaHUS.
Pacuienienre npu3HakoB IPU HEMTOJIHOM IOMUHUPOBAaHUH.

Jurnbpuanoe ckpenmBanue. Tpetuil 3akoH MeHAens — 3aKOH HE3aBHCHMOIO

HacCJICAOBaHUA IMPpHU3HAKOB. HHTOJ’IOFH‘ICCKHC OCHOBBI ,Z[I/IFI/I6pI/I,I[HOFO




CKpeLLMBaHUS.
CueruienHoe HacienoBaHue mnpusHakoB. PabGorel T. Moprana. CuenieHHoe
Hacje/l0BaHUE TEHOB, HapYIIEHHE CIEIUICHUS MeXay reHaMu. XpOMOCOMHast
TEOpHUsI HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXaHH3M OIpEEIeHUs Moja. AyTOCOMBI H
MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBI U TeTeporaMmeTHbIM 1oj. ['eHeTnyeckas
CTPYKTYpa IIOJIOBBIX XpomocoM. HacnenoBanue mNpHU3HAKOB, CLENJIEHHBIX C
MTOJIOM.

I'enoTun kak nenoctHas cucrema. [lneiloTponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXXECTBEHHbIN aienu3M. B3aumonelcTBue HeauIeabHbIX T'€HOB.

Komnnementapaocts. Onucras. Ionumepus

3.4

BzaumoneiictBue reHotumna u cpe sl mpu popmupoBanuu peHoTuna. FMismMmeHunBocTh
npu3HakoB. KauecTBeHHbIE U KOJUYECTBEHHbBIC TPU3HAKH. BUIbl N3MEHUYNBOCTH:
HEHACJIe/ICTBEHHAs 1 HACJIEICTBEHHAsL.

MoaudukanionHass ~ U3MEHYMBOCTh. Ponb  cpensl B (OpMHpPOBaHUU
Mo (UKAIMOHHOM M3MeHUNBOCTH. Hopma peakimu mpu3Haka. BapruaoHHbIHN psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiicTBa MOIU(DUKAIIMOHHOM
M3MEHUYNBOCTH.

I'enoTunmueckas ”3MeHUMBOCTb. CBOMCTBA T€HOTUITMYECKOW M3MEHUMBOCTU. Bu1bI
TeHOTUITUMYECKOM N3MEHYMBOCTH: KOMOMHATUBHAS, MYTAIlHOHHASL.

KomOnHaTBHAs W3MEHYMBOCTh. MeH03 W TMOJOBOM TpOIECC — OCHOBA
KOMOWHATUBHON H3MEHYNBOCTH. POIb KOMOMHATHBHON N3MEHUYUBOCTH B CO3JaHUU
TEeHETUYECKOT0 pa3HOO0Opasus B Ipe/Ieiax OTHOTO BH/IA.

MyrannoHHas ©3MEHYUBOCTh. BU 1B MyTaIUii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U MHIAYLUMPOBAHHBIE MyTallMU. SIIepHBIE U LUTOILIa3MaTHYECKUE
Myrtanuu. CoMmaTuyeckue 1 noJioBble MyTauu. [ [puunHbl BO3HUKHOBEHUS MYyTalIUH.
Myraressl U WX BIHMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllHOHHOTO
npoiiecca. 3aK0OH FTOMOJIOTHYECKUX PSAZOB B HaclaeACTBeHHOU n3MeHunBoctH (H. .

BaBI/IJ'IOB). BHGH,I[epHaH HU3MCHYHNBOCTHh U HACIICACTBCHHOCTb

3.5

Kapuotun denoBeka. MexayHapoaHas ©porpaMma HUCCIEJOBaHUS TE€HOMa
yenoBeka. MeTroapl  M3y4eHHUs] TEHETUKHM  YeJIOBEKAa: TIEHEaJOTrMYeCKHid,
OJIM3HEIOBBIH, LIUTOTCHETUYSCKUH, MOIYJISIUUOHHO-CTaTUCTUYECKU I,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpemMeHHOE OIpeaIETICHUE TeHOTHUMA;
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[1P-ananu3a. HacnencrBeHHble  3a00jeBaHUs  4YelOBeKa. [ €HHbIE H
XpPOMOCOMHBIE 0oJIe3HH YyeJIoBeKa. bonesnu c HACJICICTBCHHOM
MPEAPACTIONOKEHHOCTHI0. 3HAYEHUE METUIIUHCKOM TeHETUKH B IPEIOTBPAIEHU U

1 JICUCHUH F'eHeTHYSCKUX 3a001eBaHn i yeaoBeka. CTBOJIOBEIC KICTKHU




3.6

JloMecTukaiys u ceeKus. 3apokIeHUE CEJICKIUU U JoMecTuKaimu. Ydyenue H. M.
BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO000pa3us KyIbTYPHBIX PACTEHUH.
Ponb ceneximu B co3aHUM COPTOB PaCTEHUM U TOPOJT )KUBOTHBIX. CopT, Mopoia,
mramMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACHEICTBEHHOW n3MeHunBocTH H.U.
Bagwuiiosa, ero 3HaueHue 151 CENEKITMOHHON PabOTHI.

MeTtonbl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBI U
VHAUBUTyaJIbHBIN. Oransl  KOMOMHAIIMOHHOM CEJIEKIHH. HcnriTanue
MPOU3BOAUTEICH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TMOMOIIBIO OICHKH
(heHOTHITa TOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ oMotk ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes Kak METOJI CEIEKIIHOHHOM pa0oThl. PamunanuoHHbIi 1
XMMHUYECKHI MyTareHe3 Kak MCTOYHUK MYyTaluid y KYJABTYpHBIX (Qopm
opraHu3MoB. lcrnonp30BaHME TE€HOMHOIO pEJAKTUPOBAHUS U METOJIOB
pexkomObunanTHBIX JIHK 17151 mosmydeHust HCX0THOTO MaTepuana isi CEJICKITUH.
[lonmygenne momwrutonioB. BrHyTpuBHoBas ruOpumm3aiws.  briM3kopoacTBeHHOE
CKpellMBaHWe, WM WHOpHIMHT. HepoiCTBeHHOE CKpelMBaHWE, WM ayTOPHIIHHT.
I'ereposuc u ero mpuumHbl Mcnomns3oBanue rerepo3uca B celekuuu. OtrnaneéHHas
ruopumaims.  [Ipeomonenne  Oecruiomyss MEKBHIOBBIX THOpUIOB. JlocTiokeHns

CCIICKIINHN paCTeHI/Iﬁ H > KMBOTHBIX

3.7

OOBEKTHI, HCTIONB3YEMbIE B OMOTEXHOIOTHH, — KIIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MUKPOOPTaHU3MBI, HX XapaKkTepUCTUKA. TpaauimoHHass OHOTEXHOJOTHS:
xne0omnedyeHne,  MOJTYYeHHE  KHUCIOMOJIOYHBIX  TPOJYKTOB,  BHUHOJEIHE.
MukpoOuonornueckuii cuHte3. OOBEKTH MHUKPOOHOIOIMYECKUX TEXHOJIOTHH.
[IpousBoacTBO  Oenka, AaMUHOKMCIOT W  BUTaMHUHOB. VICKYCCTBEHHOE
OIUIOI0TBOpeHNE. PeKOHCTpyKIMS SHIEKIETOK M KJIOHHPOBAaHUE IKUBOTHBIX.
Mertoz TpaHCIUTaHTALMH AP KIETOK.

XpoMocomMHasi W TeHHas UWHXeHepus. VICKyCCTBEHHBIH CHHTE3 TeHa U
KOHCTpyrpoBanue pekoMOnHaHTHBIX JIHK. JlocTmkeHHUssT W TEepCIEeKTHUBBI
XpOMOCOMHOW ¥ TEeHHOW WHXXEHEePUU. MeauIMHCKhe OUOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIIETOK

CucreMa 1 MHOr00Opa3ue OpraHuyecKoro Mupa

4.1

buonornueckoe  pasHooOpasue  opranu3mMoB.  CoBpeMeHHas  cHCTEMa
opranuyeckoro wmupa. [IpuHIMNIBl Ki1accupukauuu opraHu3mMoB. OCHOBHBIE
CHUCTEMAaTUUYECKHE FPYIIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOEHUSI M HKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxew, OJHOKJIETOUHbIE TPUObI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYrue
nportuctbl. KosoHuanbHble opraHu3Msl. J{BHKEHUE OTHOKIETOYHBIX OPraHU3MOB:
amMEOouHOe, KTYTUKOBOE, PECHUYHOE. 3alliTa Yy OJHOKJIETOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHorokJieTouHble pacTeHus. B3auMocCBsI3b 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHel U CHUCTEMBI OPIaHOB MHOTOKJIETOYHOIO opranusma. OpraHusm
Kak eauHoe nenoe. TkaHm pacreHud. TUnbl pacTUTENBHBIX TKAaHEM:
oOpa3oBaresibHas, IOKPOBHAs, MPOBOJSAMIAs, OCHOBHAs, MeEXaHUYeCKas.

Oco6eHHOCTH CTpOoeHUS, PYHKITUN U pACTIONOKEHUS TKAHEH B OpraHax pacTeHUN

4.3

BereraTuBHbIE ¥ reHEepaTUBHBIE OpraHbl pacTeHUl. DYHKIIUK OPTaHOB U CUCTEM
opranoB. Kapkac pactenuid. J[Bu>keHre MHOTOKJIETOYHBIX PACTEHUM: TPONU3MBI U
Hactuu. llornomeHune BOABI, YIJIEKHCIOIO ra3a W MHUHEpAJbHBIX BELIECTB
pactenusimMu. Jlpixanue pacrenuil. Juddysus razoB uepe3 nNoBepXHOCTH KIETKH.
TpancnopTHble CcUCTEMbl pacTeHUM. Belnenenue y pacreHuid. 3aumra y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpeactBa macCMBHOW M XMMUYECKOU
3aimThl. OUTOHITUBL

PazapaxxumMocTh U peryiauus y OpraHu3sMoB. Pazipa)kXMMOCTh U peryisuus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocToBBIC BelecTBa M UX 3HAUCHUE

4.5

MHOTrOKJIETOUHBIE  JKMBOTHBIC. B3anmMoOCBA3b  4YacTeil  MHOTOKJIETOUYHOT'O
opranuszma. TkaHU, OpraHbl ¥ CUCTEMBI OPTraHOB MHOTOKJIETOYHOTO OpraHH3Ma.
OpranusMm kak enuHoe 1enoe. ['omeocra3. TkaHM KMBOTHBIX U Y€JIOBEKA. THIIBI
KUBOTHBIX TKaHEW: sMNuTeNHaibHas, COCIAUHUTENbHAS, MBIIICYHAs, HEpPBHAs.
OcoOeHHOCTH CcTpoeHHUs, (GYHKIHI U pACIONOKEHUsS TKaHEed B oOpraHax

JKHBOTHBIX U YCJIOBCKa

4.6

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHbIX. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.
Onopa Tena opraHu3mMoB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii 1 BHyTpeHHUi ckeneT. CTpO€HHE U THUIBI COEAMHEHUS
KOCTEH.

JIBM)KEHHE MHOTOKJIETOUYHBIX JKHUBOTHBIX. IluTanue kuBOTHBIX. IluTanue
MO3BOHOYHBIX KUBOTHBIX. J[pixaHue >kuBOTHBIX. KoxxHoe apixanue. XKabepHoe u
JIEFOYHOE JbIXaHME.

JIpIxaHue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIOLHMOHHOE YCIO0XHEHUE CTPOCHUS
JIETKUX IMMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cHCTeMa 4ejloBeka. MexaHu3M
BEHTWJISILIMM JIETKUX Y NTHUL U MICKONUTAKOUWMX. TpaHCIOPT BELIECTB Y
opraHu3MoB. TpaHCHOpPT BEHIECTB y >KUBOTHBIX. KpoBeHocHast cuctema u e€
OpraHbl. KpoBeHocHass ~ cucteMa  MO3BOHOYHBIX  KHUBOTHBIX. Kpyru
KpOBOOOpaIieHUsl. DBOJIIOIIMOHHBIC  YCIOXHEHUS CTPOCHHS KPOBCHOCHOM
CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX. BblieneHue y opraHu3sMoB. Beinenenue y
JKUBOTHBIX. COKpaTuTEIbHbIE Bakyosiu. Opransl BeifesieHus. CBA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIICIUTEIBHONW CHCTEMaMH. BpuieiieHue y MO3BOHOYHBIX
JKMUBOTHBIX. 3allMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpoBBI © uX

MMPpOU3BOJAHBIC.




Pa3znpaxkxumMocTh U peryssius y Opranu3mMoB. Pa3npakuMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3zapa)kuMOCTh W PErymsiius Y MHOTOKJIETOYHBIX
pactenuii. PocToBbIe BellleCTBa U UX 3HAYEHHE.

HepBHas cuctema u peduieKTopHas PEeTysiius Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepsHast cuctema u e€ otziesnsl. DBOJIIOLHUOHHOE YCI0KHEHHE CTPOCHMSI HEPBHOM
CHUCTEMBI Y ’KUBOTHBIX.

Pa3pabotka anroputmoB u mporpamMm s 3GHEKTUBHOW (HYHKIIMOHAIBLHON
aHHOTAIlMM  TEHOMOB,  TPAHCKPUIITOMOB,  IMPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHu3MoOB, paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €I0 3J0POBLC

5.1

Opranel 1 cuCTEMBI OpPraHoB 4esioBeka. OTAesbl TOJIOBHOTO MO3Ia IIO3BOHOYHBIX
KUBOTHBIX. Pedrnexc u pedruexTopHas nyra. besycioBHble U yCIOBHBIE
peduekcbl. ['ymopanpHas perymsiiuss U SHAOKPUHHAS CHCTEMa >XMBOTHBIX U
yenoBeKa. JKene3bl SHAOKPUHHON CUCTEMBI U MX TOPMOHBI. [leficTBHE TOPMOHOB.
B3auMocCBs3p HEPBHOM M HSHAOKPHUHHOW cucTeM. [ 'mumortanamo-rumnopusapHas

cucreMma. Pediiekc u peduiekropHas nyra. be3ycioBHbIC U YCTOBHBIE PEQIICKCHI

5.2

3anmTa opranu3ma ot OonesHell. IMmyHHas cucreMa venoBeka. KieTouHblii u
rYMOpaJIbHBII HUMMYHHUTET. Bpoxa€HHBIN, NpHOOpPETEHHBIN crenuduuecKuii
UMMYHHUTET. Teopus KIOHaIbHO-CEIEKTUBHOrO wummyHutera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocmamutenpHbIe OTBETHI OpraHu3MoB. Poib

BpO)I(,Z[éHHOFO HUMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpoBenocnas cucrema u e€ opranbl. Cepjle, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOparenus. Pabora cepaua u e€ peryasus

5.4

Jpixanue yenoBeka. Juddysus ra30B uepe3 MOBEPXHOCTh KIETKHU. [[pxarenpHas
chCTEMa 4YeJoBeKa. J[pIxarenbHas TMOBEPXHOCThb. Perynsuuss  JbIXaHHS.

JprxaTenbHble 00BEMBI

5.5

[TnmeBaputensHas cuctema uenoBeka. OTHeNbl MUILEBAPUTENBHOIO TpPaKTa.
IImmeBapuTenbHble  Kene3bl.  BHYTPUIIONOCTHOE M BHYTPHUKJIETOYHOE

MTUAIICBAPCHUE

5.6

[TokpoBel W wux mnpousBogHble. Opranbl BbiaeneHus. [louku. CrpoeHue u
dbyHKIMOHMpOBaHUE HedpoHa. DUIbTpalus, CEKpeus U 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI pab0OThl OpraHoB BelesieHus. OOpa3oBaHre MOYH y YeIOBEKa

5.7

I[BI/I)KCHI/IG yejoBeKa: MblmeyHas cucrtema. CkeleTHBIC MBIIIIBI U HUX pa60Ta.

CTpOCHI/Ie W TUIIBI COCAMHCHMU A KOCTEeH

Teopus 3Bomtonnu. PazButue )xu3Hu Ha 3emiie

6.1

9BOJ’IIOLII/IOHHaSI TeOoOpuUus 4. Z[apBI/IHa. HpeI[HOCLIJ'IKI/I BO3HHUKHOBCHHUA

JAapBUHHU3MA. Kusznap n Hay4dHasa ACATCIIbHOCTDb 4. Z[apBI/IHa.




JBmxynme cuibl 3Bojonuu BUAoB o Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTb
pPa3sMHOXXEHUS OpPraHM3MOB, HACJEACTBEHHAass HW3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).

Odopmnenue cunternyeckoit teopuu sBomouuu (CTI). HeittpanbHas Teopus
sBotonuu. CoBpeMEeHHasi HBOJIOIMOHHAsA OMOJIOTHs. 3HAUECHUE IBOJIIOLIMOHHON

TEOpUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUpa

6.2

[lonmynsuusa kak sJieMeHTapHas eAuHHIA 3BOMIONUU. COBpEMEHHBIE METObI
OLICHKH TE€HETHYECKOro pa3HooOpa3us U CTPYKTYpbl momyasiuil. M3aMeHnenwue
reHooHJa TOMYIALMUU KaK 3JIEeMEHTapHOE SBOJIIOIMOHHOE SBICHUE. 3aKOH
reHeTuuyeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHble  (PaKTOpbl (ABMKYIME CHUIIBI) SBONIONUU. MyTalMOHHBIHA
nporecc. KomOuHaTuBHast wu3MeHUMBOCTh. Jlpeilp reHoB — ciayuaiiHble
HEHAIIPaBJICHHBIE W3MEHEHUS dYacToT aijiened B monyasnusax. Oddexr
OCHOBATEJ. Murpanumu. W3onsmus I INAIE 1115178 reorpaduueckas
(IpocTpaHCcTBEHHAs ), OMOIOTHYECKast (PETIPOTYKTUBHAS ).

EcrecTtBennslii oTOOp — Hampapisommii  (GakTtop dBOMIOIUHA.  DOpMBI
€CTECTBEHHOTO0  OTOOpa:  JBMXKYIIMM, CTaOUTU3HUPYIOUMNA, pa3phIBalOIIUN
(mu3pyntuBHbIN). [TonoBoi oTOop.

[IpucnocoOaeHHOCTh ~ OPraHM3MOB  KaK  pe3yAbTaT  MHKPOIBOJIOIHH.
BosHukHOBeHHe  mpucnocoOneHuil y  opraHu3moB.  ApomMopdos3bl U
uaroanantanuu. [Ipumeps! npucrnocodneHuit y opranu3MoB. OTHOCUTENBHOCTD
IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BuagooOpasoBaHue Kak —pe3yibTar
MHKpO3BOJtOIK. M3omsanus — Kiro4ueBoil ¢akTop BUA00Opa3oBaHus. Ilytu u
CITOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUUIECKOe (reorpaduueckoe),
CUMIIAaTpUYECKOEe  (PKOJOTHYECKOE),  «MTHOBEHHOE»  (IOJUILIONAU3AINS,
rubpuanzanus). JJIMTenbHOCTh BOMIOIMOHHBIX TIPOI[ECCOB.

Mexanu3Mbl GOpMHUPOBAHHS OHOJIOTHYECKOTO pa3HOO0pa3usl.

Ponb 3BoMONIMOHHOI OMoOMOrMU B pa3pabOTKe HAYUHBIX METOJOB COXPAaHECHHS
OruopazHooOpaszust. MUKpPOIBOMIONMS M KOJBOJIOLHUSA MAapa3sUTOB M MX XO3SEB.
MexaHu3MbI (OPMUPOBAHMS YCTOHUUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI 60pHObI

C HEU

6.3

Mertonpl M3ydeHUsT MAaKpOdBOMIONMH. llameoHTONOrHYeCcKre METOABl M3y4eHUs
sBosrouu. Ilepexoansie GopMbl u pUIOreHETUYECKUE PSABI OPraHU3MOB.
buoreorpapuueckre Metonsl uzydeHus >Bomonun. CpaBHeHHE (IIOPHI U (ayHbI
MaTEPUKOB U 0CTPOBOB. buoreorpapuueckue odnactu 3emnu. Bunsl-sHaeMuxku u
PENUKTBIL.

9M6pI/IOHOFI/I‘leCKI/IC u CpaBHI/ITCHBHO'MOp(l)OJ'IOI‘I/I‘-ICCKI/Ie MCTOAbI H3YUCHUS




IBOJIOIUHU. ['€HETHYEeCKHEe MEXaHWU3MbI DBOJIOIMH OHTOTCHE3a W IOSBICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE ¥  AHAJOTUYHBIE  OpPTaHBL
PymumenTapabsle  opraHbl M aTaBU3MBL  MOJIEKYIIPHO-TEHETHUUYECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHe  METOABl  HM3YYCHHS  DBOJIFOIIHH.
I'omonoruunbie TeHbl. COBpEeMEHHBIE METOIBI TOCTPOCHHS (PUIIOTCHETHICSCKUX
JICPEBBEB.

XpOMOCOMHBIE MYTAITUH U IBOJFOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBuia) 3BoonuH. HeoOpaTMMOCTh 3BOJIOIUH.

A,I[aHTI/IBHaH paauanusi. HepaBHOMepHOCTB TEMIIOB 5BOJIFOIIUHA

6.4

Hayunple rumoTessl NpPOMCXOXKIEHUS SKU3HM Ha 3emse. AOuoreHes u
naHcnepMus. JloHayuHble TpeACTaBICHUS O 3aPOXKACHUY )KU3HH (KPEALIMOHU3M ).
['mnores3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemn, JI. Cnamranuanu, JI. Ilactepa. IlpoucxoxkneHue >KHU3HU W
acTpoOMOIIOTHSL.

OcHOBHBIE dTanbl HEOPraHWUYECKOW »BosoIMU. [lmanerapHas (reonorudeckasi)
ABONIOIUS. XUMHYECKass DJBOJIONMSA. AOHOTCHHBI CHHTE3 OPTaHHMYECKUX
BemiecTB U3 Heopranuueckux. Ombir C. Mwmiepa u I'. FOpu. OGpa3oBaHue
noJImMepoB 3 MoHoMmepoB. KoanepsatHas runore3a AWM. Onapuna, rumnoresa
nepBuuHoro OymboHa JIx. XomnzaeiHa, reHetudeckas rumote3a [. Mémnepa.
Pu6o3umser (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE POTOKIIETKH.

Hctopus 3emnun u metonsl €€ nsydyeHus. Mckonaemple OpraHM4ecKue OCTaTKH.
['eoxpononorus u e€ metoapl. OTHOCUTENbHAs U aOCOMIOTHAS T'€OXPOHOIOTHUS.
I'eoxpoHONOrMYecKas mKaa: 30Hbl, 3pbI, IEPUOBIL, TIOXH.

HadvanpHble sTansl opranudeckor sBosonuu. IlosBineHne u 3BOMIONMS MEPBBIX
KJIETOK. OBOJIONUS MeTabonu3Mma. BO3HMKHOBEHHE TEpPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHAJIOT EPBbIX HAa 3eMJIe COOOIIECTB.
CrpomMaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOJIOLUOHHOE MPOUCXOXKICHHE
BUpycOB. IIpoucxoxieHne MHOIOKJIETOUYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHNU3MOB.

OcCHOBHBIC 3Talbl HBOJIOIUHU BBICHIMX pacTeHuil. OcHOBHBIE apoMOp(hO3bI
pacreHuil. Bpixon pacrenuil Ha cymlyy. [losBiaeHue CIOPOBBIX PAcTEHUU H
3aBoeBaHne uMu cymm. CemeHHble pacTeHus. lIpoucxoxkzaeHHe LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tanbl 3BOJIIOLUU JKUBOTHOrO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
Tunos. IlepBele xopaoBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOLMS T03BOHOYHBIX.

[Tpoucxoxnenne ampuodbuii u pentuinil. IlpoucxoxxaeHne MICKONMUTAIONMX U




ntul. Ilpuxnun kmoueBoro apomopdoza. OcBoeHHe OECO3BOHOYHBIMH U
[103BOHOYHBIMU )KMBOTHBIMHU CYIIIH.

Pa3Butue xu3HU Ha 3emiie 10 3paM U MepuoiaM: apxel, MpoTepo30il, naaeo3oi,
Me3030H, KaitHO30M. OOmm@as XapakTepUCTHKAa KJIMMaTa W TEOJOTHYECKHUX
npoueccoB. [TosBneHue U paciBeT XapaKTepHbIX OPraHU3MOB. YTJIe00pa3oBaHUE:
€ro yCJIOBHS U BIMSHUE HA ra30Bblil cocTaB aTMOchephl.

MaccoBble BBIMHpaHHUSI — 3KOJOIMUYECKHE KpU3HChl mpouuioro. IIpuumHbel u
CJIEICTBUSI MaccoBbIX BbIMHUpaHUil. COBPEMEHHBIH SKOJIOIMYECKUN KpU3HC, €T0

ocoOeHHOCTH

6.5

Pazgensr u 3amaum  anTpononoruu. Mertoael aHTponojoruud. CraHOBIEHUE
MpEeACTaBICHUN O MPOUCXOXKACHUH yejoBeka. COBpEMEHHbBIC HAYYHbIE TEOPUU.
CxoncTBO 4enoBeKa C KUBOTHBIMU. CHCTEMaTHUYECKOE MOJOKEHHE 4YEIOBEKa.
CBuzeTenbCcTBa  CXOJACTBA  YEJIOBEKA C  KMBOTHBIMHU:  CPaBHHUTEIBHO-
Mopdoorudeckue, IMOPHOJIOTHYECKHE, bu3noI0r0-ONOXUMHUYECKHUE,
nopefeH4Yeckre. OTIMYMS Ye0BEKA OT )KUBOTHBIX. [IpAMOX0Xk/I€eHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIIBHOU
CHUCTEMBIL.

JBuxynme cunbl ((akTopsl) aHTPOINOTreHe3a: OWOJIOTHMYECKHE, COlUaIbHBIC.
CooTHoleHre OMOJIOTUYECKHUX U COITUATBHBIX (JaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUU AaHTPONIOT€HE3a. ABCTPATIONUTEKH — IBYHOTHE TTPEAKHU JIHOJEH.
UYenoBek  yMelnblil, IEepBble  U3IOTOBICHUSA  OpyAuid  Tpyza. Yenosek
OpSIMOXOJSIIMKA M TIEpPBBIM BBIXOJ Jrofed 3a mpeaensl Adpuku. Yemosek
reiiiensOepreckuii — oOUMK MpeoK HeaHJEPTATbCKOrO YeJOBeKa M YelIOBeKa
pasyMHOro. YenoBek HeaHIEPTAIbCKUI KaK BHJ JIIOJEH XOJIOJHOTO KJIMMAarTa.
UenoBek pa3yMHBII COBPEMEHHOTO THIA, JCHUCOBCKHUM YEIOBEK, OCBOCHUE
KOHTHHEHTOB 3a IpeneiamMu AQpuKH.

DBOIIOLIMS COBPEMEHHOTO uYeloBeKa. ECTeCTBEHHBI OTOOp B MOMYNISIMIX
yenoBeka. MyTanMoHHBIM mporecc U nonuMopdusm. [lonmynsiroHHbIE BOJHBIL,
npeiid reHoB, Murpamus U «3(GQexT ocHoBaTes» B MOMYIALUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. llonstue o pace. bonbume pacbl: eBponeougHas
(eBpasmiickas), aBCTpajioO-HETpoHMJHAs (9KBaTOpUajbHAs), MOHTOJOHAHAS
(a3uarcko-amepuKaHcKas). BpeMs u myTu pacceieHus 4esloBeKa IO IJIaHEeTe.
EnuncTBO  yenoBeueckux pac. HaydHas  HECOCTOSITENBHOCTH — pacu3Ma.
[IpucniocoOaeHHOCTh 4YeNoBeKa K pPa3HbIM YCIOBUSM OKpYXKAIOLeH Cpebl.
BnusHue reorpadguueckoit cpenbl W apeiia TeHOB Ha MOPQOJIOTHUIO U

q)I/I3I/IOJ'IOFI/IIO YCIO0BCKa

DKOCUCTEMBI U Ipucynme UM 3aKOHOMECPHOCTHU




7.1

Pasnens! u 3agaun 3kon0ruu. Cesi3b KOJOTHUH C IPYTUMHU HAYKaMH.
Meronel skonoruu. [lonmeBble HaOMIOAECHUA. ODKCIEPUMEHTHI B 3KOJOTHU:
NpUpoAHble U JaboparopHble. MopaenupoBaHue B HKOJIOTMH. MOHUTOPUHT

OKPYXKAIOIIEH Cpeibl: TOKATbHBIN, peTHOHATBHBINA U TJI00aTbHBIN

7.2

Okonorudyeckue (akTopbl U 3aKOHOMEpHOCTH ux aeWctsus. Knaccuduxanus
HKOJIOTUUECKUX (AKTOPOB: aOWOTHUYECKHE, OHMOTHYECKHE, AaHTPOIOTCHHEBIE.
OO0mme 3aKOHOMEPHOCTH JEUCTBUS dSKosormdeckux (daxropos. [IpaBuio
muaumyma (K. [npenrens, FHO. JIubux). TomepaHTHOCTb. DBpHOMOHTHBIC H
CTEHOOMOHTHBIC OPTraHU3MBI.

Abuornueckue ¢akTopel. CBeT Kak 3Kkonornyeckuit gaxrop. JleilcTBre pa3sHbIX
Y4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHU3Mbl. OKOJIOTMYECKHE TIPYIIIbI
pacTeHUi M >KUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CuUrHanpHas pojib CBETa.
doTtonepuoausm.

TemnepaTypa kak okojoruueckuid Qaxrtop. JlelicTBue Temmeparypsl Ha
opranu3mel. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak sxomormdeckuii (akrtop. IlpucmocoOiieHuss pacTeHHH K
nojaJepKaHuio BoaHOro Oananca. Kiaccudukanus pacTeHUN MO OTHOUICHUIO K
Bojie. [IprcmnocobneHus >)KUBOTHBIX K M3MEHEHHIO BOJHOTO PeXKUMA.

Cpenpl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JAYIIHAsA, MOYBEHHAs,
rIyOMHHAs  MOJANOYBEHHAs, BHyTpHOpraHuzMeHHas. DU3UKO-XUMUYECKHE
0CcOOEHHOCTH cpea obuTaHusi opraHu3MoB. [IpucrnocobreHus OpraHu3MoOB K
YKU3HU B Pa3HBIX Cpeaax.

buonornueckue putmel. Buenmue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOTUYHBIE
putMbl. [Ipucrnoco0neHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSIM YCIOBUI
KHU3HU.

Kuznenusie ¢opmbl opranu3MoB. [lonstre o xuzHeHHou dopme. XKuzHeHHBIE
(GbopMBI pacTeHHuii: NepeBbs, KYCTApHUKH, KYCTAPHUYKU, MHOTOJIETHHUE TPaBbI,
oJHOJIETHHE TpaBbl. JKU3HEHHBIE (DOPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckue ¢akropel. Buapl OnoTnyeckux B3aMMOICHCTBUIN: KOHKYPEHILIHS,
XUIIHUYECTBO, cMMOM03 U ero (opmel. [lapasuTusm, Koomepamus, MyTyalu3M,
KOMMEH CAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTRO). Herpoduueckue
B3auMoeiicTBus  (Tomuueckue, dopudeckue, ¢abpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJICHCTBUI Ui CYIIECTBOBAaHHS OPraHU3MOB B cpele

0o0UTaHMUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O HCKJIFOYCHMU A

7.3

DKOJIOTHYECKHE XapaKTCPUCTUKHU TIOIYIISALUU. HOHYHHLII/I}I KaK OMOJIOTHYEeCKas

cuctema. Ponb HCOJHOPOAHOCTU CPECIbI, (I)I/IBI/I‘{eCKI/IX 6apbepOB 1 0COOEHHOCTEH




Ouonoru BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOMYJISIIHIA.
OCHOBHbIE MOKa3aTeNM MOMYJALNU: YUCIEHHOCTb, IJIOTHOCTb, BO3pAacTHasi W
MOJIOBass CTPYKTYpPa, POXKIAEMOCTh, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpALHL.

OKoJoruyeckas CTpykTypa mnonymanuu. OueHKa YHUCIEHHOCTH MOMYJISIHH.
JnHamMuKka nmomynsuuu U €€ peryiasiuus. buoTnueckuil moTeHIuraa monysIsiuu.
MopaenupoBanue JIWHAMHKH monyiasauuu. KpuBble pocta  YMCIEHHOCTH
nonyysiuu. KpuBble BbDKUBaHUS. Perynsius 4MCIEHHOCTH MHOMYJSUMN: pPOJib
(aKkTOpOB, 3aBUCANMX M HE 3aBUCAIMX OT TUIOTHOCTH. OKOJIOTHYECKUE
ctpareruu BusoB (r- u K-ctparerun).

[lonsitue 06 okomormyeckoil Hume Buaa. Mectoobutanue. MHoOroMepHas
Mozenb 3Komorndecko Huum Jxk.M. XarumHcona. PazMepsl 3KOJIOrMYECKOM
Hum. [loTeHmanpHas U peaJn30BaHHas HUILH.

Bung kak cucrema mnonymsiiuid. Apeanbl BHAOB. BuAbl M UX KU3HEHHBIE
cTpaternu.  3aKOHOMEPHOCTH  MOBEJAEHHS U MHUTpPAlMd  >KMBOTHBIX.

buonornyeckue naBa3un YYXXEPOJIHBIX BUI0B

7.4

CooOmiectBa opraHu3moB. buonenoz u ero crpykrypa. CBsizu Mexay
opraHm3MaMM B OWOIlEHO3e. DKocucTemMa Kak oOTkpbitas cuctema (A.JDx.
Tencnu). OyHKUMOHAIBHBIE OJOKM OPraHU3MOB B HKOCHCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, pelyleHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu u cetu.
Abuotnueckue 6moku 3kocucteM. IlouBbl U uibl B 3kocuctemax. Kpyrosopor
BEILECTB ¥ MMOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNu IKOCHCTeMBbl. buomacca u mpoaykuus. DKOJIOTHYECKUe
HMUPAMHU/JIBI UM CEIl, OMOMACCHI U YHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — CyKleccuu. IlepBuunble u
BTOPHYHBIE CYKIECCMM U UX MPUYMHBL AHTpONOIE€HHbIE BO3AECHCTBUS Ha
cykueccuu. KnumakcHoe cooOrectBo. buopaznoobpasue u moaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[Tpupoanble 3KOCHCTEMBL. AHTPONOIEHHbIE 3KOCHCTEMBL. ATpO3KOCHUCTEMA.
ArporeHo3. Pa3nuuns Mex 1y aHTPOIIOI€HHBIMU U PUPOAHBIMH SKOCUCTEMAaMU.

Ypboskocuctemsl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa u
¢dayna. CunanTponu3anus ropoJIckoil ¢aynsl. buonornyeckoe u Xo3aicTBEHHOE
3HAYCHHE arpodKOCHUCTEM U YpOO’KOCHCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHHUS
OCHOBHBIX B3aUMO/ICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[TepeHoc HEPrUM U BELIECTB MEXTYy CMEXHBIMU SKOCUCTEMaMH. Y CTOWYMBOCTh
OpPraHW3MOB, TONYISIUMA M SKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3AEHCTBUN

7.5

buocpepa — oOmennanerapHas o0Oosouka 3eMiid, T/A€ CYIIECTBYEeT WM




cymiecTBoBana >ku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. Obnactu
ouocdeps! u e€ coctas. XKuBoe BewecTBO 61ochepsl U ero (PyHKIHH.
3aKOHOMEpPHOCTH cyllecTBoBaHMS Ounocheprl. OcoOeHHOCTH Ouochepsl Kak
mobanpbHOM  dKocucTeMmbl.  JluHamu4eckoe paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB W OHOTEOXMMHYECKHE IMKIBI (yryiepoaa, as3oTa).
PurmuynoCTS siBNICHUH B OMocdepe.

3onanbHOCTh Ouocheprl. Tlonstre o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApPA,
XBOMHBIC Jieca, CMEIIaHHBIE U IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKUE Jeca, BBICOKOTOphs. KimMmar, pacTUTENnbHBIA U
JKUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (GYHKIHS KHBBIX CUCTEM, OLIEHKAa X PECYpPCHOTO MOTEHIMaja U

onocdepHbIx QyHKIMIHA

7.6

DKoJIornyeckue KpU3uChl U UX MpUUMHBL Bo3neiicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHHEe BO3AyHHOM cpeabl. OXpaHa BO31yxa. 3arpsA3HEHUE BOJHOM Cpelpl.
OxpaHa BOAHBIX pecypcoB. Paspyiienune nmousbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimmara.

AHTpPONOreHHOEe BO3/ICMCTBUE HA PACTUTEIBHBIM W >KMUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M >KUBOTHOTO Mupa. OCHOBHBIC MPHUHIUIBI OXPAaHbl MPHUPOJIBIL.
Kpacuble kHuru. Oco0o oxpaHsiemble mnpupoanbsie Ttepputopuu (OOIIT).
Boranmveckue caapl ¥ 300J0THYECKUE TAPKH.

OCHOBHBIE MPUHLUIIBI YCTOMYMBOIO pPa3BUTHUs YEJIOBEYECTBA U IMPUPOIBL.
PanmonanbHOE  NPUPOJONONB30BAHME U COXpAaHEHHE  OMOJOTHYECKOTro

pa3zHooOpa3us 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

METOIAUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET






