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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (pesiepanbHOil paboyelt mporpaMmbl BOCIIUTAHHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECTecTBEHHO-
HayuyHble TmpenMeTs». CoriacHo mnonoxkenusMm DPIOC COO mnpodunbHbIE
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YIIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennman  oOy4eHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BaHbl OOECIECYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 DJTHX Y4YeOHBIX MIPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIacTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEIUIUHOW, SKOJIOTUEH, ICUXOJOTUEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOnéHHOM
YpOBHE, OnpenesnseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEPIKAHUE, €r0
CTPYKTYPUPOBAaHHME MO pa3feraM MW TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYET MOCIeA0BATEIbHOCTh W3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKM Y4eOHOTo Tpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peann30BaH TMPUHIUI TMPEEMCTBEHHOCTH C HW3y4YeHHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJI€HHOCTh HA TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUI O 370pOBOM o00Opasze >KU3HU, Ha
BOCMIUTaHWE OEpeXKHOTO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nporpaMMme Mo OHMOJIOTHU TakKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAlpEeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O0O0pa3oBaHMsS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamMer «buonorus» Ha ypoBHE cpeqHEro oOuero oopazoBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaromMXcsi O JKMBOH NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM U OMOJIOTUH pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT MU, FBOJIFOIIMOHHOTO YUEHHSI U SKOJIOTHUH.

Wzyuenne ydeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
OMonoruyeckoro  oOpa3oBaHHs B By3aX W OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro 00pa3zoBanusi. OCHOBY €ro COAEpXaHUs COCTABIISAET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriiyojieHbl OWOJIOTMUECKHE 3HaHHUS O PAacCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YeJOBEKa, OOLIMX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanuss OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUU
($u3MKY, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA MMOAXOAbBl K M3YyYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIIPHOW M KJIETOYHOW OHOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMN PAa3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHWUS OOyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoseka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CEUUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTOO0pa3sMM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOMyJIsLuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX aCTIEKTaX OMOJOrMYeCKUX 3HaHUM. [[ns
pa3BUTUSL M TOJACpPXKAHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HaYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAaHUU MPOTPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM WHOW o0nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEIICHUE BAKHEUIIUX OMOJIOIrMYECKUX U SKOJOTUYECKHUX MTPOOIeM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMHU HMHTEpECa K OMpPENENEHHON o0nacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yrIyOIE€HHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIETYIOINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHUEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTaBIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpa; O
CTPOEHUH, MHOTr0OOpa3uu U OCOOEHHOCTSX OMOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYyYarolmMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUUM W CHHTETHYECKOW OHWOJIOTHUH, TMaJCOHTOJIOTHH,
OKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHuii B JjabopaTtopum W B mpupose (HaOmroleHue, H3MEpEeHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBIaJicHHe OOYydYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMUYECKYI0 HH(OPMAIIUIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAIBHO-)KOHOMUYECKUMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpPYXKalIIeH NpUPOAHON cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriIakTUKA WH(GEKITMOHHBIX 3a00JIeBaHMI, TIpaBUIa TTOBEJCHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIONMINXCSI MHTEJUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JoTueH
OMOJIOTUYECKOTO UCCIICIOBAHMSI, IPOBEICHHSI AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHHM, pPeIIeHUs] OMOJOTHUYECKUX 3a7ad, MOJCIUPOBAHUS OMOTOTHIECKUX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHre  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbS
OKpyXaromux JoAel (coOmromeHuss Mep mpodriakTuku — 3a00J€BaHUM,
oOecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
NPUPOJTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOy4YarOIIMMUCS
VHIMBUTyaJIbHOU o0pa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOIpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctapiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKH €ro COJAEp:KaHHUs M HAMpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JAa0OpAaTOPHBIX M TMpakTHUecKux pador. Takke ywactue
OOy4YaroNIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PaboT,
TEMaThKa KOTOPBIX OMPENETSeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ovonoruu.  buonormdyeckue  HaAyKM M M3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHMOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
IPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEIULMHE, CEJIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepnanckuii, W. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U LEJOCTHOCTD,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHbiit. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime xuBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroapl Omonormdeckoit Hayku. Habmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHdaTue o 3aBucCUMou u
He3aBUCUMOM IiepeMeHHOU. IlnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUs PE3yJabTaTOB »JKcrepumeHTta. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpaUU



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusmay», «buoreomenos», «bumochepa», «Metosmsl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTonpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcropus pazBUTHA METOJOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHranbHoe EeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasnuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POJb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukauuss Oenakos.
buonornueckue pyHkiuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlununet. I'uapodunsHo-TUapOodoOHBIE cBOMcTBa. Kinaccudukarus aunumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun kommuiementapuoctu. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue Gpyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /{pyeue nykineozuompughocghamor (HTD).CexBenupoBanue JJTHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMO(DHU3NYECKUE UCCIIEIOBAHMUS
cCocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarnue
CMpPYKmMypbl U OYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toprpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXHBOU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoanyeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBON MOJEKYJb», «CTpoeHHUE MOJIEKYI
yrieBonoBy», «CTpoeHne MoOJeKyn JUnuaoBy», «HyKIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pabora «O0HapyxkeHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuin.

JlaGoparopnass  padora  «lccrmenoBaHue€ — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMHU KICTKH

Tunel KIETOK: »JyKapuoTH4YecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokapuoTrueckoit kiaeTku. Kierounasi crenka 6aktepuil 1 apxei.
OcoOeHHOCTH CTpOEHMsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3maTtuueckass MemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeru€éHHas auddysus), akKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aromuros3. Jk3omuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Muroruasma. [{uto3onb. [utockener. JIBuxeHue muTommiazmbl. OpraHou/Ibl
kietku. OnHoMeMOpaHHBIE OpPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onbaxku, JM30COMBI, UX CTpOeHHE M (PyHKIMHU. B3auMocBsa3b
OJTHOMEMOpPAHHBIX OPraHouAOB KIEeTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHJIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkuusa ammapara ['onbmku. Moougurkayus 6enxos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJPUH,  IUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u naacmud. Cumoduoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactun. llepBuunsle,
BTOPUYHBIE UM  CJIOXKHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIACTHI BHICIIMX PACTEHHUM.

HememOpanusie opranouapl kieTku CTpoeHue M (PyHKIIUM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramenmol.
MukpodunameHTsl.  AkmunogvieMukpoguiamenmsi.  MBpIIIEUHbIE  KJIETKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBWIKEHUE SKITYTUKOB W pecHUYeK. MUKpoTpyOOoUuKu
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiil
MPAHcnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHUKPONPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora  «/3ydeHue  [OBWUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLeHUe JHEPIHU B KJIeTKe

AccUMHWIIALINS ¥ AUCCUMIIISIIIUS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumsl oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapaKTep peakiui KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAaHU3M JICHCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOoImacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHHe pa3nuyuHbIX (HaKTOPOB
Ha CKOpOCTh (poToCHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HAYCHHE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AnpoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuUTeNbHBIN TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuclieHHEe, WIH KIETOYHOE AbixaHue. Poab MUTOXOHIpUN B
npolieccax ononornyeckoro okucienus. uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BelleCTB nepes] aHa3pOOHBIM. DPHEKTUBHOCTH YHEPTETUUECKOTO OOMEHa.

JleMoHCcTpaIuA

[Toptpetsr: JIx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DIHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3ydueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
NEPOKCHUAA BOJOPOAA B PACTUTEIbHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmManus U peaju3anus eé B KieTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHOkucioT. Ponp pubocom B
OounocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTounbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayua u anaruz 6onvuiux maccueos («bigdata»)
CMPYKMYPHBIX OUoI02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyume.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHICCKUI ) TIEPUOIBI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannun JHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruunbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunel muro3a. Kapuoknne3 n nuToknHe3. buosiorndeckoe 3HaueHuUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IMKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mMooeiu QyHKYuoHUpOBaHUs K1emKu.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuTo3», «CTpoeHwue
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHu€e: CBETOBOM MUKPOCKOT, MUKpOIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIYKa».

JlabopaTtopnass  pabora «3yuenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue npoTUcThl. KolOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpraHnusM Kak eIuHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 paciooKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M YE€JIOBEKA. THMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJOBEKa. DYHKIIUHA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxkeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblIneuHas cucreMa. Pediiekc. CkeneTHbie MBITIIIBI U UX paboTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEHIECTB pPacTeHUsIMU. [IluTaHue >KUBOTHBIX. BHYTpHUIIONOCTHOE H
BHYTPUKIIETOUYHOE TuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHBIX. [uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHasi cucTema u4esioBeka. MeXaHu3M BEHTWISIUMM JIETKUX Y MNTUI U
MJIEKOTUTaromux. Perynsius napixanus. JlpixareabHble 00bEMBI.

TpaHcnopTt BelIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewlecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa T[0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaie,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyoiu. Opranbl BbeigeneHus. DuiabTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW U BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3oBaHUE MOYM Y YETIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3almyTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOAHBIC.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisuus |y OpraHusMmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryisiiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNbl. JBOJIOUUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U SHAOKPUHHAsA CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3bp HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanaMmo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopociny», «bakrepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHre JNHCTOBOM IUIACTHHKWY», «TKaHM >KMBOTHBIX», «CKEJET 4YeI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CUCTEMaAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BblaenurenbHas cuUcTEMay, «IHAOKPUHHAsA cuUCTeMa», «CTpPOCHHUE MBIIIIbLY,
«Ammynuter»,  «Kuiieunonosoctusie», «CxeMa  NUTaHUA  PACTECHHI»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0XKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cuctema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeJIKOB Mo AecTBreM (GepMEHTOB, 000PYI0BAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KIE€TKH, WU rametbl. Meiio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponspiieBoe pazputue. ['ameToreHes y »kMBOTHBIX. [10710BbIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opodnenue. bnacmyna, munoi
onacmyn. OCoOGHHOCTH NpOOJECHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIHSA).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CtapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOOTBOPEHHUE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHUE U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJIsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnuupl u cxembl: «BereraTuBHOe pa3MHOXEHHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHAIb», «Pa3MHOMXEHHE HBIIIEHBD,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BUTHE MalCKOro Xxyka», «Pa3Buthe capaHum»,
«Pa3zBuTne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Yy ILBETKOBBIX PACTEHUN,
«CTpoeHune ceMsH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN IIUKIT COCHBD».

OOopyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOMNpEnaparbl SULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
PaCTEHUIN».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®pusza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. KoneioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUleNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJOTUYECKUU,
MOJIEKYISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

[loptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKI, «CXEMBbI CKPEILIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIICIOBAHUAW.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUIEHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FaMeT.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHens — 3aKoOH He3aBUCUMOTO
HacleoBaHusi  mpu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIMBAHUSI.

Cueriennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3anMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHeTMYEeCKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckune acneKkTbl KOHTPOJIS U
W3MEHEHUs HACJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamuM3upyrouiee CKpemuBaHue», «HemomHoe noMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun 4enoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOXX€eCTBEHHBIN aJlJIennu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb I
JIEMOHCTpAllUM CILEIJICHHOTO HACJIEIOBaHUsI MPU3HAKOB, CBETOBOM MMKPOCKOII,
MHUKporpenapar: «/lpo3odunay.

IIpakTuyeckas padora «lI3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTuyeckass  paGora  «l3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpCIIUBAHUSA Yy APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHAS.

MopaudukaninoHHass HW3MEHYUMBOCTh. Poib cpeasl B (OpMUpPOBAHUHU
MO u(DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa u BapuanmoHHas KpuBas (B. HMoranncen). CpoiicTBa MoAM(pUKALMOHHON
W3MEHUYHMBOCTH.

I'eHoTHIIMUECKass M3MEHUMBOCTh. CBOMCTBA TCHOTUIINYECKONM N3MEHUYHNBOCTH.
Buapl reHOTHITHYECKOW N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAs.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTHU. P0OJIb KOMOMHATUBHON W3MEHYHMBOCTH B CO3JIaHUH
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JTHOro BUA.

MyTanroHHasT W3MEHYMBOCTb. BuIbl MyTamuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYyTallMu. SlaepHble U
HUATOIUIa3MaTHYeckne myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOIO Tporecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnenctBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  DNUSEHEMUYEeCKUX ¢Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabnmuel u  cxembl: «Buasl  u3meHumBOCTHY», «MoaudukanoHHast
U3MCHYUBOCTHY, «KomMmOuHaTnBHAS U3MCHYUBOCTHY, «Merio3y,
«OmonoTBopeHuey, «I'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabpl MyTamuiiy.



OO6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

I[IpakTuyeckas padora «Mytamuu y jApo3odusibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotnn dyenoBeka. MexayHapoaHas NporpaMma HMCCIENOBAHUS T'€HOMaA
4yenoBeka.  MeTonbpl  M3ydeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YelIOBEKa. | '€HHbIE 1 XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIECTBEHHON MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAaHUN B
00J1acTU peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEIOBEKa K
bu3MYeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eHeTnyeckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMoHCTpauumn

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUs] TEHETUKU
yesioBekay, «I eHeTnueckue 3a00IeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanyss W CeNEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciaeAcTBeHHOM wum3MeHuuBoctT H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunoHHONW paboThl. M CKycCTBEHHBI OTOOp: MacCOBBIA U
VIH/IUBU 1Y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HUctrwiTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannanmoHHpI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMM Y KyJIbTyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  MHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Win ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruious
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX pOAWYCH I CO3MaHWS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaejieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, II. IIL
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metonpl cenexuuny, «Otnanéunas rudpuanzanusy», «MyrareHesy.

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTECHUN U MTOPOJ]
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTOJB3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE W TKaHEBHIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.



Kinierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKAaHEW PACTEHUH M
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLUS W COMaTUYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWJOB B CEJIEKUMU pacTeHuild. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO20
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHCTpyHupoBanue pekoMOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIoCTW)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KEHEpUHU.
DKOJIOrM4eCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW HHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMarHoctuka. MeTaOoJIOMHBI aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YeJI0BEKa I OLICHKM COCTOSIHUS €r0 370pOBbs. McIonp30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOTO OuonmpuHTHMHra U ckaddonauara
JUISL PEIIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHure BEKTOPHBIX BaKLMH C ILEJbl0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycrtaHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB
¢dbynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabnmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUs».

JlabGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KUIACC

Tema 1.3apo:xkaeHune W pa3BUTHE IBOJIOUMOHHBIX INpPeACTABJICHUN B
ouoJiorumn

OBomonmonHas teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1ye CHiibl 3BOIOUHH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHM3MOB, HACJIEICTBEHHass M3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, O. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUI y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nyremectsus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romyoeit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycThbl», «[1opoabpl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHJIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS JABMXKYLUIUX CHJ SBOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIH.

Tema 2. MUKPO3IBOJIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3us M CTPYKTypbl mnonyisiiuil. M3meHeHue
reHooH/a TMOMYJSILUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPBHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpeiid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBatesl. Jgpgpexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUUecKo2o
pasnoobpasus: npudursl u cieocmeus. llposenenue s3¢pgpexma Opeticha 2ernos 6
bonvuux U  Mmarvlx  nonyaayusx.  Mwurpanuu.  M3onsauus  mOmyIIsSIui:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOruvecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HamnpaBisiomuili Qgakrop 3Bomtouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  PE3yslbTaT  MHUKPOIBOJIOIMUHU.
Bo3HukHOBeHHE  MpUCNOCOOJIEHU y  opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuil y opranu3MoB: MOp(hOIOrHYECcKue,
¢uznonornueckue,  OMOXUMHUYECKHe,  MoBeaeHuYeckue.  OTHOCHTEIBHOCTH
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),



CUMIIATpUUecKoe  (IPKOJOTMYECKOE),  «MTHOBEHHOE»  (IOJIMILIONaAU3aIus,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronMoHHON OuWoOJOrMM B pa3paboTKe Hay4HBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIIONMS U KOJBOJIOIUS Napa3uTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHAass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas M30JLUS MOMYyJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JISALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlonysiiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTEeCTBEHHOro otTbopa», «DopMbl OOpbOBI 32 CYILIECTBOBAHUEY,
«MHaycTpralbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Bunel-nBovinukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHME BHUJIOB CHUHUID),
«ITomunnounasl pacteHuin», «KamycTHo-peneuHblii rTuOpu.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3BEpel C MpUMEpaMH pPa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  oOpraHu3MoOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTOnormyeckue  MeETOJbI
u3ydyeHus oHBomouud. llepexomubie ¢GopMbl U QUIOrEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonbl u3ydeHus: sBojtouud. CpaBHeHUE QIOpBl U
(dayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bumawbi-
SHAEMUKHU U PEIUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUYEHUS
HBOIONMH. ['€HeTHuecKue MeEXaHU3Mbl JBOJIIOLMHM OHTOTE€HE3a M TMOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U 3BOJIFOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [Ipunyun cmenvt yHKyuil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
HBOJIIOLINH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiL JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jlpeiid KOHTHUHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO pPAa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTHU HBOJIIOLIAN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHple TUMOTE3bl NPOUCXOXKIACHUS >KM3HM Ha 3emiie. AOuWoreHes u
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenne >kM3HU U aCTpOOUOJIOTHSI.

OcHoOBHBbIE JTaIbl HEOPraHUYECKOU JBOJIFOLIUU. [Lmanerapuas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOTIONHSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuudeckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, runoresa nepBuyHoro oyiaboHa k. XosnjaeitHa, reHeTHUecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHMYECKHe
octarku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENbHAass U  aOCOIIOTHAs
reO0XpOHOJIOTHS. [ €0OXpOHOJIOrMUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBONIONUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJoT MEPBBIX Ha 3emMie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOIMH BHICIIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE HA T'a30BbIM COCTAaB aTMOC(]EpHI.

MaccoBble BBIMUpPAHUSI — KOJOTMYECKHE KPU3HUCHI mpouuioro. ITpudnnbl u
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHuunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaimannanu, JI. [lacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoXKIeHUs *Ku3HuW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpOHOJIOrMYECKas  IIKajay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BONMIONUNY, «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumbOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdossl  pacrenuity, «PuHnoGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiserounsle Bogopocim», «Mxw», «llanoporHukn», «l ol0ceMeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHA KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteiimme», «KumeuHonoiocTHbIey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXeucKou spey», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTHe KU3HU B
MMAJIE030UCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPay.

O6opynoBanue: repbapuu PACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKIIUH
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJIKM OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHass paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHunio abMOTeHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yueHue OCOOCHHOCTEH CTPOEHUS pacTEHUU
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX .

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Paznensl 1 3amaun aHTpOnoiorui. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHUsA. COBpEMEHHbBIC HAYUHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpPGhOIOTHYECKHE, AMOPHOIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHolieHHe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PanHuWe dYenoBeKoOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEKH Y€IOBEKOOOPA3HBIX 00€3bsH U
J0/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMenbli, MepBbIe
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBeKk NMpsIMOXOASIIMNA U MEPBBIA BBIXOJ JIOJIEH
3a  npenenasl  Adpukn. YenmoBek remenbOeprckuii — - oOmMEA  MPEoK
HEAHJEPTATBLCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTHUHEHTOB 3a mpeAenamMu Adpuku.
[TaneoreneTrka u nMajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouecc U noiaumopdusMm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnunctBo  dyenoBeuecknx — pac.  HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpYKArOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHOB Ha MoOp(dONOTHIO U
($U3HUONIOTHIO YETIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOINOJIOTUM.  OBOJIOLMOHHAS ~ AHTPOIOJOTHS W IAJCOaHTPONOJIOTHUS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCIeOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBaHue KO3BOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunackui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeToIbl aHTPONOJIOTHNY, «[ 0OJIOBHOM MO3T YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A, « IBOJIFOIIUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbuby, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITamnbl BOJIOLUHN YEIIOBEKA», «Packl UeoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUH C
MUDOTOTHYECKUMH W OMOJNEHCKUMH CIOKETaMH TMPOUCXOXKIACHHUS UEJIOBEKa,
(doTorpaduu HaxoI0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlabopaTtopuasi pabGora «l3ydueHume o0cCOOEHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalli YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Karolle cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0TuU. CBSI3b AKOJIOTUU C APYTUMH HAYKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
NpUpoAHbIE U JiabopaTopHble. MojenupoBaHue B HKOJIOTUA. MOHUTOPHUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHYECKON I'PAMOTHOCTH HACEIICHUS.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHHIA OKPYKAIOLIEH CPEABD).

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okosnoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AercTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS dKojormueckux Qaxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtndeckue ¢daktopel. CBeT Kak nsKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pPAaCTEHHII M JKMBOTHBIX [0 OTHOWICHHIO K cBeTy. CHrHajmbHas pojb CBETA.
doTonepruoaU3M.

Temneparypa kak oskonorudyeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [loiKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxnocTh kak skonormyeckuid (aktop. Ilpucnocobiienus pacteHud K
NnoJAJIep >KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTPHUOpPraHU3MEHHas.  DU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnennsie @QopMbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennbie GOpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOpHI. Buner OMOTHYECKUX B3aMOICICTBUU:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpeje
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuplt 1 cxembl: «Okosnoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  JKHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzm», «KoukypeHius», «CumOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUHM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHUSI, TepOapuu M KOJUICKIINHN TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OO0JAIAlOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B Pa3IMYHbIX OMOTUUECKUX B3AUMOJEHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbisiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi pabGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Dk010rus BUA0B U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTead MOMYJISIUMU: YHUCIEHHOCTh, IUIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa momyJsiuuu U €€ peryssinus. buoTudyeckuid MOTEHIMAN MOMYJISLUH.
MonenupoBanue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[Tonsitue 00 sKonornyeckoil Huie BUAa. MecrooOuTanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosormdeckomn
Huiy. [loTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUABI M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTUYECKNE JKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosornueckue
WHBa3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBeHHass CTpyKTypa mnomyjsauuu», «Bo3pacTHble  mupamMuibl
nonyiasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMsslH pacTeHUH K
PACCETICHUIOY.

Tema 9. Jkosorust coodmEecTB. IKOIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOIYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOWOTHYECKHE OJOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBI. buomacca u  mpoaykuus.
DKOJOrM4ecKHe MUPaMHIbl YUCEN, OMOMACChl U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bruopaznooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmblHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTCHHBIMH U TIPUPOTHBIMHU 3KOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl  pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX 3KOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpyktypa  OuoOlEeHO3a»,  «DKOCHUCTEMa

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
IpynIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«lenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTMYECKask MTUPAMHIA YUCEID),
«9JKonoruyeckas nupamuaa OMOMacChl), «IKOJOTHMUECKass MUpaMuia SHEPTUN»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca Mocie
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
SHEpPruM B arpoueHosey, «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeid, rep0apuu KyJabTYpPHBIX U JUKOPACTYLIUX PACTEHUM, aKBAPUYM KaK MOJENb
KOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvucanue ypO03IKOCUCTEMBI.

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3uwsi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
eJIbHUK, Ha CYXOJIOJIbHBIM WM TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCUsl B arpo’KOCHCTEMY (HA MOJ€ WA B TEIIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKoOCUCTEMA

buochepa — oOmennanerapHas 000ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CylIecTBOBaJIa KW3Hb. PazButue npeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6mochepsl u €€ cocrar. XKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3otra). PUTMHUYHOCTE sSIBIICHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B HOpupome»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiil jgec», «IupokonmncTBEeHHbBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuit gec.

O6opynoBanue: repOapun pacTEHUH pa3HbIX OMOMOB, KOJIJISKITUN KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xal0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arps3HeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kimmara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PacCTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbBI MPHUPOJIBL.
Kpacaesie xHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
borannueckue cajpl 1 300710THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOOMONBL30BAaHUE W COXPAHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emud. OOIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kkpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCaA M €TO BEPOSITHBIE TIOCIEACTBHSI.

Pa3BuTHEe METOJOB MOHUTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccieo008anus nepexooa K pecypcocoepezaoujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsl, obecneuugaroujue O00OCmMyn K
uHgopmayuu no CcoCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoBbI



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaIuA

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprl», «3arps3HeHue mnouBbl», «llapHukoBbIl 3hdexkT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CAMOONpPEACNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUN pPa3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIC TJIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHONW M BOCHHUTATEIBHON JAESATEILHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH MO3UIUU JIMYHOCTH, NaTPUOTH3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mnpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMBITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON AEATEILHOCTH, B TOM YUCJIE B YACTH:

1)rpaskaaHcKoOro BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMH 00YUYaIOIIEeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX M MO3HABATEIBHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEKIESHUSIMHU, KyIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM IrpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IECHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U NaMATHUKAM MPUPOIBI,
TOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJT POCCHUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAUYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryspHas Quznyeckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTU TEXHOJOTMYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UMHTEpPEC K pa3iuuHbIM cepaM mpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun #  pealn30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIIEHWE YPOBHSI DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble NpPU H3YYEHUU OUOJIOTHH
3HAHUS W YyMEHUs TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JEUCTBUK, IPUHOCAIIMX BpPEH  OKpPYKAOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pELIEHUH IpodsieM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, TTOUCKA MyTEeH BBHIXO/Aa W3 II00ATBHBIX IKOJOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUST OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS U1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIHPHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OOYYArOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (paKT, NPUHUMII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIIMAIBHOW KOMIETEHIIMU OOyYaronuxcs; CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JCUCTBUS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTHUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHust y oOyuaromerocss OyayT chOpMHUPOBaHbl [O3HABATEIIbHbBIC
YHUBEpCaIbHBIC YICOHBIE ACHCTBUSA, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIEeSITCILHOCTD.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEUCTBUSMM:

1)0a30Bble JIOrHYecKue AeHCcTBHA:

CaMOCTOSITeTbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 0O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH);

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUIs 0ObsICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MOJICILHEIC CpencTBa TUIST MIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIECHUH B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30Bble HcCiIeA0BATEIbCKHUE JIeliCTBHS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAaMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpEeTalUH, MPeoOpPa3OBaHHUI0O U TMPUMEHEHUI0 B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh HW (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaIHSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE pELICHHS 33Ja4d  pe3yJIbTarhl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUECKYIO 00JacTu
KU3HEIEITEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMaIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IPENCTaBICHUSI, KPUTUUECKH OLIEHUBAThH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM $A3BIK B KayecTBe CpeAcTBa Hpu padoTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1)o6menue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHUU MO CYUIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBINIOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTBIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBepOaJibHblEe CpeJCTBa OOIICHUs, IMOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHUCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITEIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPHU PEILICHUH Y4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;



NPUHAMATh LEJIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOpAKEHNE, OBITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBHIOMpAaTh HAa OCHOBE OHWOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBUSIX M MOCTYIKAax IO OTHOILICHHUIO K JKMBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHBBI B JICSTEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU JI1 OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHU)KEHMUIO;



NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
e TEeIbHOCTH;

3)npuHsaTHE Ce0NA U APYTrUX:

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
NeSATEeIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJIEPKAHHMS Y4EeOHOro mpeamera
«buonorusi» Ha yriayOJaEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunpHOro  oOyueHuss  oOydaroniuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJIOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHus.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
KJlacce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paluoHaJIBLHOTO
MIPUPOOTIOIB30BaHUS, O BKJIaJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerounas teopust T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(ermHOOOpa3Ksi OTOMKOB IE€PBOTO MOKOJICHUS, PACIICTUICHUS, YUCTOTHl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHaensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiiosa), IIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOGHOTO THUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJaMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M WX (QYHKUUSIMH, MEXITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHWH, JKMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEeHa BENIECTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHU, )KUBOTHBIX U YEIIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYCCKUX TPYIIIT,

YMEHHUE pelaTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTUYECKUMH TIPOIIECCAMHU U SBJIICHUSIMH, JIeTIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh HUX OKCIECPUMEHTATBHBIMU
cpenctBamu, GOpMYIHpPYs I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOIBL;

yMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(DepeHInsX;

yMEHUE OIICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnacth  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPCHKE, HAIMPaBICHHOE M3MCHECHHWE T'€HOMAa M CO3JIlaHWE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
JESATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIN
WHTEpEeC, HAIlPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kacce JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YenoBeyYecTBa, a TaKkKe B PEIICHUH BOIPOCOB PALlMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH I[IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpe/eNeHUs] U TIOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHHI (BHI, 3KOcUcTeMa, Ouocdepa), OHONOrHUYECKHUE TEOPUHU
(aBomonronHasa teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus J[x. Xapmaum m B. BaitnOepra,
3apojsiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAy4YHOIO  IO3HaHMA,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, uzMepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OLICHKM aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHME BBIICIATh CYHIECTBEHHbIE MPHU3HAKU: BHUJIOB, OHOr€OLIEHO30B,
PKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABWXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOT'O otbopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMOKYLIUX CHJI 3BOJIOLMU HA F€HO(POH]I OIS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAMU HBOJIIOLUH,
JNBIKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHus, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPTaHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniatb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OPAaTOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJN3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX M CHOCO0AaX MpeJOTBpAIICHUS
ri100anpHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHalbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO03iWCTBa, MHIIEBON
IPOMBIIIJIEHHOCTH, YIUIYOJIATh I103HABAaTEJIbHBIH MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uudpossbie)
o/ TeMIpoOrpamMmbl Bcero  KonrTpoabHbiepadorbl  IIpakTnyeckunepadoTbl
o0pa3oBaTe/ibHbIEPECYPCHI
1 buonoruskaknayka
2 JKuBble cucTeMbl U UX U3yUYEHUE
3 BbuonorusakieTku 0.5
4 XUMUYECKassOpraHU3aAUAKICTKH 10
5 Crpoenne U QyHKITUHKICTKA 8 2
6 OOMeH BelIeCcTB U IIPEBPAILCHHE 9 !
SHEPTUHU B KIIETKE
7 Hacnencreennas uadopmanus u 9 0.5
peanu3zanus €€ B KIEeTKe
8 Kn3HEeHHBIAITUKITKIIETKH 6 1
9 Crpoenue U QyHKIIMHMOPraHU3MOB 17 1.5
10 Pasmuoxenue u 2 15
Pa3BUTUEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJIEACTBEHHOCTH U N3MEHYNBOCTU 2 0.5
OpraHU3MOB
12 3aKOHOMEPHOCTHUHACIIECTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYHBOCTHU 6 1
14 I'eneTukauemoBeka 3 0.5
15 CeneknusiopraHu3MoB 4 1
16 buorexHonorus u 4




CHHTETHYECKAsIONOJIOT s

17

PesepBHOEBpEM:

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

102

13




11 KJIACC

KosnunuyecrBouacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHHMepa3aeioB U
(uudpossbie)
n/n TEMIIPOrpaMMbI Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEPeCypPChl
3apoKJEHUE U pa3BUTHE
1 HBOJIFOLIMOHHBIX IIPEICTABICHUN 4
B OHo0rUn
) N{I/IKpoaBomoum U 14 )
eépe3yabTaThl
3 Makpo3Bomronus u 6
e€pe3yJIbTaThl
4 [Ipoucxoxnenue u pa3BuTue 15 L5
YKU3HU Ha 3emiie '
5 ITponcxoxaeHueuenoBeKa — 10 |
AHTPONIOTeHEe3
DKoJorus — Hayka o
6 B3alMMOOTHOLIEHUSIX OPIraHU3MOB 3
Y HaJIOPTaHU3MEHHBIX CHCTEM C 0-5
OKpY>Karollen cpenon
Opraau3Mbl U Cpela0OUTaHHS 1.5
OKOJOTUSIBUJIOB U MOIMYJISIHI 0.5
DKOJIOTUACOOOIECTB.
9 12 0.5
OKOJIOTNYECKUECUCTEMBI
10 buocdepa — 6
rio6anpHasIKOCUCTEMA
11 Yenosek U OKpyxkaromascpeaa 6
12 Pe3epBHOEBpEMS 8




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

S~

Temaypoxa

buonorus kak KoMIIJIEKCHas HayKa U
KaK 9aCTb COBPEMCHHOI'O O6IJ_ICCTB8.

KoaudyecTBo4uacoB

Be KonTpoabHbI
ero  epadoThbl

IMpakTuyeckn
epadoThI

Jarau3sy
YeHus

DJIeKTpOHHbIeU(POBBICOOPa30B
aTeJIbHbIEPECYPCHI

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaHOpI‘aHI/IS AlUAKHUBBIXCUCT
cM

Ucropust OTKpHITHS U U3YUEHUS
kietku. Knerounaareopus

Mertoasl MOJIEKYIIIPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas padbora «M3yyenue
METOIOB KJIETOYHOH OMOJIOTHHA
(xpomarorpadusi, snexrpodopes,
middepeHraIbHOE
ueHtpudyruposanue, [1L[P)»

0.5

XHAMHYECKUNCOCTABKIIETKH
MuHepaibHbI€ BEIIECTBA KIETKH, UX
Ouosiornyeckas poJb

OpraHuyeckue BeliecTBa KIeTKH —
6enxu. JlabopaTopHas pabora
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO

0.5




Ka4C€CTBCHHBIX peaKHHfI)>

CoiicTBa, KaccupuKays u

«HSy‘-ICHI/IC JABWKCHUS HUTOIIIIa3MBbI
B PACTUTCIILHBIX KJIICTKAX»

9
dbyHKIIMHA OEITKOB
10 Oprann4ecKreBeIeCTBAKIETKH —
YTJIEBOJIbI
1 OpraHn4ecKkueBeeCTBAKIECTKH —
TN B
Hyxnennossie kucnorsl. JITHK u
PHK. JIabopatopHas pabora
12 «HMccnenoBanre HyKJIEMHOBBIX 0.5
KHCJIOT, BBIJIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenne u pynkiun ATD. Ipyrue
nykineosuarpudocdarsr (HTD)
CexBenupoBanue JIHK. Metoms
14 = TEeHOMHKH, TPAaHCKPHIITOMUKH,
MIPOTEOMUKHU
15 MeToabICTPYKTYpHOUOHOI0T N
16 THUNBIKIETOK.
[IpokaprnoTnueckaskieTka
CtpoeHne 3yKapuoTHYECKOUN KIIETKH.
17 = Ilpaktuueckas padota «M3ydenue 0.5
CBOMCTB KJIETOUHOI MEMOpPaHbI»
18 IToBepXHOCTHBINAIIIAPATKIIETKH
OnHoMeMOpaHHBIE OPTaHOW/IBI
19 kietku. [IpakTrueckas padota 0.5




20

[TosryaBTOHOMHBIE OPTaHOHIbI
KJICTKHU: MUTOXOHAPUH, IIACTUABI.
Jlaboparopnas pabota
«MccnenoBanue mia3mMoinsa u
JCTUTa3MOJTN3a B PACTHTEIILHBIX
KJIETKaX»

21
22

HemeMOpaHHbBIEOPraHOMIBIKIETKI

Crtpoenue u pyHKIMUIpA

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «M3y4eHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOBY

24

ACCUMUIISIINS U TUCCUMMIISIIHST —
JIBE CTOPOHBI MeTabom3Ma. THITbl
oOMeHa BemectB. JlabopaTopHas
pabora «3yyeHune karaauTUIeCKOn
aKTUBHOCTH (pepMEeHTOB (Ha
IIpUMepe aMHJIa3bl WM KaTaslas3bl)»

25

@epMEHTaTUBHBIN XapaKTep
peakuuii KJIeTOYHOro MeTaboan3Ma.
Jlaboparopnas padota «13yuenue
(epMEeHTaTUBHOTO pacUIeTIIICHUS
MEPOKCH]IA BOJIOPOJA B
PaCTUTENIBHBIX U KUBOTHBIX
KIIETKaX»

26

Benku-akTuBaTOpHI U OCIKH-
MHTUOUTOPBI

27

ABTOTpOGHBIMTUIIOOMEHABELIECTB




28

dortocunTes

XemocunTe3. JJaboparopras pabota

29 «CpaBHEHHE ITPOLIECCOB 0.5
(boToCHHTE3a U XEMOCHHTE3a»
Ana’poOHBIE OpraHu3Mbl. Buibl
30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIECCOB OPOKECHUS U
JIBIXAHUS
31 AspoOHbBIE OPraHU3Mbl. JTaIbl
SHEPreTUYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa
32 nporoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 PeakuimuMarpuyHOrocuHTE3a
34 Tpanckpunuus —
MarpuuHsliicnaTe3 PHK
35 Tpancnauus u e€s3ransl
36 Konnposanue ammnuokucinot. Poib
pudocom B OmocuHTe3e Oenka
37 Opranu3anus TeHOMa y IpOKapuoT U
3yKapuoT
18 MonekynsipHble MEXaHU3MBI
JKCIIPECCUU T'€HOB Y dYKapHOT
Bupycsl — BHEKIIeTOYHBIE (POPMBI
g | KUSHHH o0HUTaTHBIEC TTAPA3UTHI. 0.5
I[TpakTnueckas padora «Cosnanue '
MO/IENIN BUPYCA»
40 BupycHsbie 3a005eBaHMs YeI0BEKA,




JKHNBOTHBIX, paCTeHI/Iﬁ

HanorexHoioruu B OMOJIOTHH U

41
MEIUIINHE

42 JKU3HEeHHBIMIUKIIKIIETKHA

43 Marpuunsiiicuate3 JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3yuyeHune XpoMOCOM Ha rOTOBBIX 0.5
MUKpOIpernaparax»»

45 JlemeHneKIeTK — MHTO3
Tunsl kietok. Kapuokunes u
nutokune3. JlaboparopHas padora

46 «HaOmroneHre MuTO3a B KJIeTKax 0.5
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»

47 | PerynauusKM3HEHHOTOLIMKIIAKIETOK

48 Opranu3MKaKeIuHOCIIEI0e
Txanu pacrenuii. JlaboparopHas

49 | pabota «M3ydeHue TkaHel 0.5
pacTeHui
TkaHu )KMBOTHBIX M YEJIOBEKA.

50  JlabopaTtopHas pabota «3ydeHue 0.5
TKaHEH KUBOTHBIX)
Opransl. CucTeMbl OPraHoB.

51 JlabopaTtopHas paborta «3ydeHue 0.5
OpPraHoOB IIBETKOBOT'O PaCTEHUS»

52 Omnoparenaopranu3mMoB

53 JIBMKEHNEOPTraHU3MOB

54  IlutaHueopraHuzMoB




IIutanue MO3BOHOYHEIX JKUBOTHBIX.

55 [TumeBapuTenbHas cucteMa
4eJioBeKa

56 JpIxaHueopraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX
U 4EeJI0BEeKa

58 TpancnopTBelecTB y Opranu3MoB
KpoBeHocHas cucrema

59 I03BOHOYHBIX )KUBOTHBIX U
YeloBeKa

60  Brinenenue y opraHuzMoB

61 3amura y OpraHu3MOB

62  VMmMmyHHasicucTemMauenoBeKa

63 PaznpaxxuMocTs 1 perynanus y
OpPraHHU3MOB
I'ymopanbHas peryisanus u

64  SHOOKpHUHHAS CUCTEMa KUBOTHBIX U
YeloBeKa

65 DopMBIPa3MHOKEHUSIOPTAHU3MOB

66  IlonoBoepa3smMHOKEHUE

67 = Meiio3
I'amerorenes. O6pazoBaHue u
pa3BUTHE TOJIOBBIX KJIETOK.

68 JlabopaTtopHas paborta «3ydeHue 0.5
CTPOCHHMS ITOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIPEapaTax»

69 NuauBuayanbHOEpa3BUTHEOPTAHU3M

OB — OHTOI'CHEC3




70

71

72

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

Poct u pazBuTHE JKUBOTHBIX.
JlaGopaTopHas paborta «BrisiBIeHHe
MIPU3HAKOB CXOJICTBA 3apOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX»

PasMHOkeHHUE U pa3BUTHE PACTCHUIA.
Jlaboparopnas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

0.5

73

I/ICTOPI/UI CTAHOBJICHUA U PA3BUTHUA
ICHCTUKH KaK HAYKH

74

75

OCHOBHBIE ITOHSITHUSA U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«/po3oduna kak 00BEKT
TCHECTUYCCKUX HCCHGI{OB&HI/Iﬁ»

3aKOHOMEPHOCTH HaclleI0BaHMs
pu3HaKoB. MoHOrubpuaHOE
ckpemuBanue. [Ipaktuueckaspadbora
"N3y4yeHnepe3yapTaTOBMOHOTHOPU T
HOTOCKpEIMBaHUs y 1p030(uis!"

0.5

0.5

76

77

]_II/ITOJ'IOFI/I‘-ICCKI/ICOCHOBBIMOHOFI/I6PI/I
AHOTOCKPEIIMBaHUA

AHa.]'II/I3I/Ipy}OIJ_ICCCerIJ_[I/IBaHI/IC.
HeHOJ'IHOCI[OMI/IHI/IPOBaHI/IC

78

JlurubpuiHoe cKpermBaHue.
[IpakTuueckas pabora «M13yuenue
pe3yNbTaTOB TUTHOPUAHOTO

0.5




CKPEIMBAHUA Y IPO30(DUIIBI»

{1 TOMIOTHYECKUEOCHOBBIIUTHOPHTH

7 OTOCKpPEIUBAaHUS

20 CuernieHHOeHacIeJ0BaHUETIPU3HAKO
B

21 XPOMOCOMHAsATEOPUSHACIIEICTBEHHO
CTH

82 | T'eneruxanona

83 I'enoTHnKaKIleIOCTHAsICHCTEMA

24 ['eneTn4eckuii KOHTPOJIb Pa3BUTHSA
pacTeHM, )KUBOTHBIX U Y€IOBEKa

25 N3MeHYMBOCTBIIPU3HAKOB.

BunnmmsmMenunBocTu

86 = MoaudukanroHHAITN3MEHYNBOCTb
BaprannonHsli psaa u
BapHalllOHHAsl KpUBasl.

JlaGopatopHnas pabora

87 | «HccrnenoBanue 3aKOHOMEPHOCTEN 0.5

MOJIU(UKATIOHHONW U3MEHUYUBOCTH.
ITocTpoeHneBapuaiuOHHOTOpsIa U
BAPUALIMOHHONKPUBOI»

28 I'enoTHMIIMYECKASIN3MEHYUBOCTD.
KomOnHaTHBHAAN3MEHYUBOCTD
MyTannoHHast U3MEHUYHUBOCTb.

29 [IpakTnueckas padbora «MyTtauuu y 0.5
Npo30¢G Bl (Ha TOTOBBIX '
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTallMOHHOTO




91

npoiiecca. DIMUTeHETHKA U
SIUT€HOMHKA

I'eneruxa yenoseka. [IpakTudeckas
pabora «CocTaBiieHHEe U aHAIH3
POIOCIOBHOM»

0.5

92

93

94

95

96

MeToabIMEIUITUHCKOUTEHETUKA

3HaueHNE MEIUIIMHCKON T€HETUKH B
MPEAOTBPAILICHUY U JICUCHUU
reHEeTHYECKHUX 3a00/IeBaHU I
YyeJIoBeKa

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
Jlaboparopnas pabota «M3yuenue
COPTOB KYJIbTYPHBIX PACTCHUN H
MTOPOJT TOMAIITHUX KUBOTHBIX)

MeTob! ceneKIIMOHHOM paboThl.
JlaGopatopnas pabora «3yueHue
METOJIOB CEJIEKIIMA PACTEHUI»
JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U

KUBOTHBIX. [IpakTnyeckaspabora
«IIpuBUBKapacTeHUI»

0.5

0.5

97

CoxpaHeHue, u3y4eHue u
WCTIOJIh30BaHNE TEHETUIECKUX

pecypcoB

98

99

BI/IOTeXHOHOFI/Iﬂ KaK HayKa nu
OTpaciib TPOU3BOJICTRA.
[IpakTnueckas pabora «M13yuyenue
00BEKTOB OMOTESXHOIOT I

OCHOBHBIeHaHp ABJICHUACHUHTCTHUYCCK

0.5




obnoaorun
10
0 XpOMOCOMHAs U TeHHAAUH)KEHEPUS 1
10
) MeaunuHCKNeOnOTEXHOIOTUN 1
10 PesepBubiii ypok. [loBTOpeHue,
) 000011IeHNEe, CUCTEMATH3AIIH 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 10 135
[TPOT'PAMME 2




11 KJIACC

Ne

n
/

11

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jarausy
YeHUs

DileKTpoHHbIenu¢poBbIcoOpa3oBa
TeJbHbIepecypChl

OBontonuoHHaaTeopus Y.
JapBuHa

JBHoKyIliHe CHIIBI 3BOJIIOLUH
BHUJ10B 110 Y. J[apBuHYy

Bbopn0a 3a cymecTBoBanue,
€CTECTBEHHbIN U UCKYCCTBEHHBIN
oTbop

DOpMHUPOBAHUECUHTETUYECKONUTE
OPHUMIBOJIIOLIUHU

Jransl 3BOJIFOIIHOHHOTO
mpolriecca: MUKPOIBOJIOIHS 1
MaKpOdIBOJTIOIUS

IMonmynsauus —
AJIEMEHTApHAsEAMHHUIIAABOIION
u

3aKOH F€HETHUUYECKOTO
paBHoBecus k. Xapau, B.
Baiin6epra. JlabopatopHast
pabota «BrisiBIeHHE
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BUJIA»

0.5




DnemMeHTapHbIe(PAKTOPHIIBOIIOL]
uu

Dddekt ocHoBaremns. Ihdext
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3onsauuun
HOMYJISIUI: reorpadudeckas, 1
OuoJsiornueckas

11

12

EcrecTBennsbIit oTOOp —
HATPABIISIOMUN (HaKTOp 1
HBOJIIOIUH

[TomoBoiioTO0P 1

13

14

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MUKpodBoTronu. JlaboparopHas
pabota «3yuenue apomopdozos
Y UJIM0AJAITALN Y PAaCTEHUH U
JKHBOTHBIX»

—

[Ipumeps! npucnocobneHuit y
OpraHu3MoOB: MOP(OIOTHYECKHE,
dbuznonornyeckue,

OMOXUMHUYECKUE,

MIOBEJICHUYECKHUE. 1
JlaGopaTtopnasipaboTa
«[IpucnocobieHusIOpraHu3MoB U
WXOTHOCUTEIhHAAIIEISCO00Pa3HO

CTBb»

0.5

0.5

15

Bun, ero kputrepuu u CTpyKTypa.
JlaGopaTtopHnas pabota 1
«CpaBHeHHE BUIO0B 10

0.5




16

MOP(}OIOTHUECKOMY KPUTEPHIO)

CrpykrypaBuaa

17

18

Bunoo6pa3oBanuekakpe3yibTar
MHUKPO3BOJIIOIUU

CBHSBMI/IKpOBBOHIOHI/II/I u
SIMUACMHOJIOTNHU

19

Maxkpo3BOIIOLIHS.
ITaneoHTONIOTNMYECKHE METOIEI
W3YYEHHUS IBOJIIOIHH

20

21

22

23

BbuoreorpaduieckneMeToapn3yy
EHUSADBOJIIOLAN

OMOPHOIOTHYECKHE U
CPaBHHUTEIBHO-
MOp(hOoIOrHuecKre METO B
W3YYEHUS HBOJTIOIIUN

MOJ'ICKYJ'IHpHO-I‘eHeTI/I‘-IeCKI/IC,
OMOXUMHYECKHUE U
MAaTEMATHYCCKUC MCTOAbI
HU3YUCHUA DBOJIOLNU

OO01Me3aKOHOMEPHOCTHUIBOJTIOII
15071

24

AnanTuBHAs paauaIus.
HepaBHOMepHOCTH TEMIIOB
SBOJIIOLIUU

25

26

Hayunble runoressl
HpOI/ICXO)KlIeHI/IS[ JKU3HU Ha
3emiie

I[OHayTIHBIe OpCaACTaBJICHUA O




27

3apOXKACHUU )KU3HU

OCHOBHBIEATAITBIHEOPTAHHUYECKO
WPBOJIIOLINU

28

29

30

I'mnoTe3p13apoK ICHUSKU3HI

Uctopus 3emin 1 MeToabl €€
nzydyenus. JlaboparopHas padora
«3yueHue u onucanue
HCKOTIAaeMBIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY

Ha‘laﬂbHBIGSTaHBIOpFaHquCKOﬁB
BOJIFOIIMH

0.5

31

32

OBOIIOLUAIYKAPUOT

OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTETHLHOTO MUPA.
[IpakTuueckas pabora
«M3ydyenne ocobeHHOCTEM
CTPOEHUS PACTCHUMN Pa3HBIX
OTJICTIOBY

0.5

33

34

35

OCHOBHBIC dTaITbI OBOJOINHA
JKUBOTHOI'O MHpa

DBOIIONHS KUBOTHBIX.
[pakTuueckast paboTta
«M3ydyenue ocobeHHOCTEH
CTPOCHUA ITO3BOHOYHBIX
JKHUBOTHBIX)»

PasBuTne xu3an Ha 3eMiie 110
9paM U nepuoiam

0.5

36

MaccoBble BEIMUPAHUS —




9KOJIOTUYECKHUE KPU3UCHI
IPOILLIOTro

CoBpeMEHHBIN IKOJIOTUYECKU I

37
KpHU3HUC, €ro 0COOEHHOCTH

18 CoBpemeHHascucTeMaopraHuyuec
KOTOIPOILIOT0

39 OCHOBHBIECUCTEMATUYECKUETPYIT
IBIOPTaHN3MOB

40 AHTpOIIOJIOTHSA — HayKa O
YeloBeKe

41 PazButne npencrasieHuit o
MIPOMCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
OpPraHNYeCKOTo MUpa.

42 JlaGopaTtopHast pabota 0.5
«M3yuenune ocoOCHHOCTEH '
CTPOCHHS CKeJIeTa YeJIOBEKa,

CBSI3aHHBIX C IPSIMOXOKICHUEM

43 JIBIKYIIMECUIIBIAHTPOIION€HE3A
CooTHolleHre OUOJIOTHYECKUX U

44 COLMAIBHBIX (PaKTOPOB B
aHTPOIIOTreHe3e

45 OCHOBHBIECTAMUAHTPOIIOTCHE3a

46 [Taneoreneruka u
naJleOreHOMHUKA

47 OBOJIIOIHUSACOBPEMEHHOT OUETIOBE
Ka

48 YenoBeueckue pachl. 0.5




49

[IpakTrueckas padota
«M3y4eHne 3K0JI0rM4eCKUX
aJanTanuil 4eI0BEeKa

MexaucIuIIMHApHBIEMETOIblaH

TPOITIOJIOTUH

50

3apoxaeHue u
PAa3BUTHUCIKOJIOTUA

51

52

53

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«M3y4yeHune MeTo10B
HKOJIOTMYECKUX HCCIIETOBAHUIN»

3HaueHNE YKOJIOTHUECKUAX
3HAHUH U YeIOBEKA

DKOJIOTu4YeCKHEePaKTOPHI

0.5

54

Abuotnueckue paktopbl. CBeT
KaK 3KOJIOTUYECKHUI pakTop.
JlaGopaTtopHnast pabota
«BpIgBIIEHNE TPUCTIOCOOIEHU
OpPTraHU3MOB K BIIUSTHHUIO CBETa»

0.5

55

AOuoTtuyeckue (HaxTopsl.
Temmepatypa kak
9KOJIOTUYECKHH (PaKTop.
JlaGopaTtopHnast pabota
«BrIsBIIEHUE TPUCTIOCOOICHUH
OpPTraHU3MOB K BIUSHUIO
TEMIIepaTypbI»

0.5

56

AbGuotnyeckue GpakTopsl.
BraxHOCTE KaK DKOJIOTHYECKUHN

0.5




daktop. JTaboparopHas pabora
«AHATOMHUYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3sHbIX MECT

ooUTaHUS»
57 Cpenplo0uTaHusIOPTaHU3MOB 1
58 buonorunueckrepuTMsl 1
59 ’KuzneHHbleOPMBIOPTaHU3MOB 1
60 buotnyeckuedakrops 1
3HaueHue OMOTHYECKHUX
61 B3aUMOJICUCTBUH 11 |
CYILIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus
& DKOJIOTMYECKUEXaPAKTEPUCTUKU |
NONYJISALUN
OCHOBHBbIE TIOKA3aTeNn
63 MONYJISILUN: YACIIEHHOCTb, |
IJIOTHOCTh, BO3pACTHAs U
M0JIOBAsI CTPYKTYpa
OcHoBHbIE TIOKa3aTeNN
64 MONYJISILUH: POKIAEMOCTb, |
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpAlluU
65 DKOJIOTMYECKasCTPYKTYpaItonyJ 1
ST
66 JnHamuKa nonyJssanuu u eé 1
perymsus
67 Kpussie pocta uncieHHOCTH

MOITYJIAINH. KpI/IBI:Ie BBIKHMBAHU A




DKoJioruyecKas Huila BUJa.
JlaboparopHas paboTa

68 0.5
«[Ipucnocobnenus cemsiH
pacTeHUl K pacCEeICHUIO»

69 Buakakcucremanonyisinuii

70 3aKOHOMEPHOCTH MOBEIACHUS U
MHUTPALUM )KUBOTHBIX

71 Coo011ecTBOOpraHN3MOB —
OuoLeHo03

7 DKOCHUCTEMaKaKOTKPBITASICUCTEM
a

7 KpyroBoport BemecTs 1 NOTOK
SHEPrUM B 3KOCHUCTEME

74 OCHOBHBIENIOKA3aTEINIKOCUCTEM
BI

75 DKOJIOrM4eCKUETUPaMU/IbI

76 N3menenusicooOuiecTs —
CYKIIECCUU
[IpupoaHbIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOPEN U OKEAHOB
[IpupoHbIE 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,
CTeneu, MyCThIHb

79 AHTPOTIOTEHHBIEIKOCUCTEMBI
YpOodKOCHCTEMEI.

80 [TpakTrueckas pabota 0.5

«/3yueHne u onucaHue




81

ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJEHCTBUN
OpPraHU3MOB B IKOCUCTEMAX

82

MexaHu3MbI BO3ICHCTBUS
3arpsi3HEHUM pa3HbIX TUIIOB Ha
CyOOpraHu3MEHHOM,
OPraHU3MEHHOM,
NONYJISILIMOHHOM U
3KOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOmeraneTapHaso0o10uKka3em
u

84

85

86

VYuenne B. U. Bepnaackoro o
ouocdepe
3aKOHOMEPHOCTUCYIIECTBOBAHNUS
6uochepsl

KpyrosopoTs! BeniecTs u
OMOreOXMMHUYECKHUE [IUKITBI

87

88

30HaNbHOCTH OUOCHEPHI.
OcHoBHbBIE OMOMBI CyILIN

YcroitunBocThOMOChHEpHI

89

DKOJIOTMYECKUE KPU3HCHI U UX
NPUYHHEI

90

91

BosneiictBuedyenoBexkanadbuocde

py
AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTEIbHBIN U )KUBOTHBIN MU




92

OxpaHanpupo/ibl

OcCHOBHBIE IPUHLIUIIBI

93 YCTOMYMBOTO Pa3BUTHUSA
YeJI0BEYEeCTBA U MPUPOJIbI
PanuonansHoe

94 MPUPOIOTIONH30BAHUE U
COXpaHEHHE OMOJIOTHIECKOTO
pa3zHooOpasus 3emiu
O06o061mIeHne o TeMe

95 «MuKpo3BOIIOLUSA U €€
Pe3YJIbTAThD)

O00011IeHNE 10 TEME

96 «MakpoaBotonus u eé
PE3YIIBTAThD)

O060061ieHne mo Teme

97 «IIpoucxoxaeHue U pa3BUTHE
JKU3HU Ha 3emMiie»

O00011eHME 110 TEME

98 «IIpoucxoxieHrue yenoBexa —
AHTPOTIOTEHE3)»
0O0001enne Mo TeMe «IKOJIOTUI

99 — HayKa O B3aMMOOTHOIIIEHUSX
OpPTaHU3MOBY

10 O00011EeHME 10 TEME

0 «Opranu3msel 1 cpefia OOUTaHUS

10 O060061mIeHne o TeMe «IDKOIOTUS

1 BUJIOB U TTOMYJISIITHI

10 O6006menue mo teme «buocdepa




‘ 2

— ria00aabHas YKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

7.5






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucTemMsl U PoLIECChl; yriayoiaeHHoe ooyuenue, 10
kiacc/ Tepemor A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonoruveckue cucTeMsl U MPOLIECCHI; YTayOneHHoe o0yuyenue, 11
kiacc/ TepemoB A.B., I[lerpocoBa P.A. O61iecTBO ¢ orpaHUYeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

N.b Aradonosa, B.1. CuBorna3oB buosorus 11 6a30Bbiii 1 yriryOJIeHHBINA
ypoBHH. Mockaa, "[Ipoceenienue"” 2021
B. 1. Cusornasos, 1.b. AradonoBa, E.T. 3axapoBa buonorus. O0mast Ouomorus

10 6a30BbI1i1 ypoBeHb. MockBa "Ipoda" 2020

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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