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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma mno y4yeOHOMYy mnpenmetry "buosorus" Ha ypoBHE CpEIHErO
obmero o6Opa3oBaHusi pa3paboraHa Ha ocHOoBe DenepanbHOr0 3aKoHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickori ®deneparnuny, OI'OC
COOQO, Konuenuuu npenojaBaHus yuyeOHOro npeamera «buoiaorus» v OCHOBHBIX
NoJIOKEeHUH (epepanbHOl paboueil mporpaMmMbl BOCITUTAHHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
yueOHbIE MpPEeIMEThl, U3ydyaeMble Ha yriyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
NpU3BaHBl OOECIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIINX
3a1a4, CBA3aHHBIX C MpodopHeHTanreld o0ydalomuxcss U CTUMYIMPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
HeNnu W 3a1adax u3ydeHuss ydeOHoro mpenmeta «buosorus» Ha yriayOn€éHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHJIyeT TOCIIEeI0BAaTeIbHOCTh M3YYEHUs YYEOHOro Marepuaja ¢ Y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peai30BaH TMPUHIUI TMPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJOTHH Ha YPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Oiaromaps 4YeMy MpOCMaTPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUA O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXKaroled mnpupoaHoi cpene. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBHOW  JIESTENBHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimimpeHue U yriayOieHue 3HaHWM OOyYaromMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCA K MOCIHEAYIOIMIEMY MOJYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYCHHBIMU OOYYaIOIIMMUCS MPU H3YYECHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMM M CHHTETHYECKON
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€W, TPUHIIUIIOB U MPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS IS IPOIOJIKEHHS] OMOIOTUYECKOTO 00pa30BaHuU.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHHTETUYECKOW OWOJIOTMH, TaJICOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYH0 HH(QOPMAIMIO; IOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YelOBEYECTBA; OLICHMBATh IMOCIEACTBUS CBOEH NE€ATENBHOCTU IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBaHUSIMM B OHOJIOTHH, pEIIAEMBbIMH €10 MpobOjaeMaMHu, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K JKMBOU MPUPOJE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIIOIb30BaHUN (COOJIOIEHNE TpaBWi IOBEIECHUS B MPUPOAE, OXPAHBI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEITENIbHOCTH B YPE3BbIUAMHBIX CHUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBISIETCS ¢ y4ETOM CHeNM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHETO
po¢heCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENACeTCS y4YUTEJIeM Ha OCHOBE HWMEIOLIUXCSA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOTO. JKW3HB Kak ¢opMa CyIlecTBOBaHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IlnaHupoBanue »skcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenosy, «buocdepa», «Meromb
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KIJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posib Kak pacTBOPHUTENs, peareHra, y4acTue B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuabl, IUCaXapUibl, OJIUTOCaXapuIabl U MOJIHCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNl. Moodenuposanue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHCIOTBDY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure npoKkapuoTUIeCcKoi kieTku. KitlerouHast cTeHka OakTepuil U apXei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mazmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHbBIN



(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (IEPBUYHBIM W BTOPUYHBIH
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (haronuTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[urornasma. [{urozons. Lutockener. [IBuxkenue nuroruiazMbel. OpraHouabl
kiaeTkd. OpHomMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), ammapat I'ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekpeTopHas QpyHkuus anmapata ['onpmku. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BELIECTB B KieTKe. Bakyonu pacturenbHbix kieTok. Kinerounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpraHOWJBl  KJIETKM:  MHUTOXOHIpPUH,  IUIACTUIBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN H 1actun. llepBuunele,
BTOPUYHBIE W  CIIOKHBIE  TJIACTUABI  (DOTOCHHTE3UPYIOUINX  DYKapPHUOT.
XJ0poIIacThl, XpOMOIUIACTHI, IEMKOMIACTHI BBICILIUX PACTEHUM.

HememOpanusie opranouasl kieTku CTpoeHue M (QPyHKIIMH HEMEMOpPaHHBIX
OpPraHoOUIOB KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunameHTsl. AxkmuHogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHTp. CrpoeHue W JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKH
nuToryiasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
byakuuu. SnaepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
MPAHCnopm.

Knetounsie BrmroueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK IYKapHUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

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

Tabmuupbl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTeNbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUI, «S1po», «CTpoeHHE TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIpENnapaTrsbl pPacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOTMpEnapaThl OaKTepruaIbHbIX KJIETOK.



Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MeMOpaHbD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalIeHNe JHEPTUH B KJIETKe

AccUMHIIALINS U TUCCUMIIISIIINS — IBE€ CTOPOHBI MeTaboimn3Ma. Tumnsl ooMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuid KJIETOYHOTO
MeTabonu3ma. DEpMEHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. OTinnuust GepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHMYECKHX BEHIECTB B KieTKe. DOTOCUHTES.
AHokcueenHbvlli U oxcueeHHbl omocunmes y odaxkmepuu. Ceemocobuparowue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiabp XJIOpOIiacToB B IpoLecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cy. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsHue pa3nuuHbIX (HAKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buael OpokeHus. I[IponykTbl OpoKeHHS M HX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuclieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
nporeccax ouojgoruueckoro okucinenus. Llukanueckue peakuuu. OKUCIUTENBHOE
bochopmiupoBanue. Iuepeus memodpanHoz2o epaduenma npomonos. Cunme3
ATD: paboma npomonuou ATD-cunmaswr. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BeIleCTB nepea aHadpOoOHBIM. D(PGHEeKTUBHOCTh SHEPTreTUUECKOTO OOMEHa.

JleMoHCTpanun

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



Tabmump! u cxembl: «DoTocuHTE3», «DHEpPreTndeckuii ooMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Tema 7. HaciiencrBeHHass uHGopMalnus U peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOIO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHummnsl
TPAHCKPUNIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (d. XKako0, XK. Mano). Monrexynapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

Bupycurie 3a0oeBanus 4enoBeka, KUBOTHbBIX, pactenuit. CIIN]/], COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananus donvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabmuubl u cxembl: «brocunres O6enkay, «['eHeTnueckuii Koa», «Bupycsn,
«baktepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. ’)Ku3HeHHBbIH HUKJI KJICTKH

Knetounsi mukn, ero mnepuoasl u perymauus. Hutepdaza um murtos.
OcoOeHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka kieTku K
nenenuto.  I[Ipecuntetmyeckuii  (MOCTMUTOTUYECKUIM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpPGa3bl.



Martpuunbin cunres JIHK — permumkanpa. Ilpuanuner perumkanvu JIHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTD.
Mexanuzm permukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouaHbelii  HaboOpbsl  XpoMocoMm. ['omonoruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue ximetku — wmuto3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunbel Muto3a. KapuokuHe3 u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO34.

Perynsiuuss murornueckoro uukia kiuetku. [Iporpammupyemass kieTtodHas
ru0esb — arnomnTos.

Kinerounoe snpo, XxpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposku, cmapenus u euberu xiemok. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYyHKYUOHUPOBAHUS KILEMKU.

JleMoHCTpanumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opyioBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

JlaGopaTopHnasi pabora «HaOmroeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M IKUBHEACATENBHOCTU  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl U
CHUCTEMBI OpraHoB. Opranu3M Kak €IuHoe 1enoe. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas,
MOKPOBHAs, TMPOBOJIAIIAS, OCHOBHAas, MeXxaHudeckas. OCOOEHHOCTH CTPOECHUS,
GyHKIHNA U PacTiONIOKEHHS TKAaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIllIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (YHKIUH U
pacIonoKeHUsI TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4yesoBeKa. OyHKIIMK OPraHOB U CUCTEM OpPraHOB.



Onopa Tena opranu3moB. Kapkac pactennii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBr>keHue ~ OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOUYHBIX pacTeHH:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIleyHast cucrtema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Iuranne opranu3moB. llorinomeHue BOObBI, YIVIEKHCIOrO rasa H
MUHEPAJIbHBIX BEIIECTB pacTeHUAMH. l[IuTaHne XKMBOTHBIX. BHYTpHIOJIIOCTHOE U
BHYTPHMKJIETOYHOE MHIIEBapeHre. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHeEbl
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKH. KoxkHOe apixaHue. JlpIxaTenbHas IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX KWBOTHBIX.
JlpixarenbHas cuCTEMa dYeloBeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUI] U
MIIeKONUTaOmuX. Perymsmus apixanus. JlprxareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryssnus.

Brinenenne y opranusmoB. Beigenenwe y pacteHuil. Bwinenenue y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuipTpanus,
CeKpelrsi U 00paTHOE BcachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHOW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u (pyHKIIMOHMpPOBaHUE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKaA.

3amura 'y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CrHopsl
OakTepuii M WUCTHI MPOCTEHINMUX. 3alUTa Yy MHOTOKJIETOYHBIX PaCTEHUH.
Kyrukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIAThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranusMma oT Oosnesneil. iMmmyHHas cucrtema yenoBeka. Kiierounslii u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. TeopHsi KIOHaNIbHO-celeKTUBHOro ummyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocanmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CHUCTEMHBIX 3a00JI€BaHU.



PazgpaxxumocTte u  perymsiuus y  oprauusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX ~Opranu3sMoB. Takcucel. Paznpaxumocts H  peryiasuus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryisiius y >KUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. JBOJIOLUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CHUCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas nyra. be3yciioBHbIE U yCITOBHBIE pe(IIeKCHI.

['yMopasibHas perysisiivs M 3HJIOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJOBEKA.
JKene3pl DSHOOKPUHHOM CHCTEMBI M HUX TOPMOHBL. [IeHiCTBHE TOPMOHOB.
B3anumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanumn

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocimm», «bakrepum», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHHI,
«CucteMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTedis,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieuHonosiocTHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHne maHapun», «BHyTpeHHeEEe CTpOEHHME HOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPOMpENapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHWil, repOapuu
pacTeHUM pa3HbIX OTAEJIOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
000py1I0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKoB Mo AedcTBrEM (GepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALIMKA OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIESIU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlabopaTtopHas paGora «/3yueHue TKaHel KUBOTHBIX.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB



®opmbl pa3sMHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKIJIOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrmonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUS,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Meito3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. buosmornueckuii CMbICI
M€i03a M IIOJOBOro Imponecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OO0pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe U AMOPHUOHAIBHOE pa3BUTUE JKUBOTHBIX. CrocCOOBI
OIUTIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUL.
Konyenyusi mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOTeHe3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH JpOOJEHUS MIICKONMUTAIONUX. 3apObIIIEBbIE JIUCTKH
(racTpymsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBLIX JUCTKOB. B3anMuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUSA).
3aknajka IUTaHa CTPOEHMS JKMBOTHOTO KakK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHBI mepuox. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE MPSMOTO0 U HEMNPSIMOTO
pPa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPbI
PETYISIMU POCTA JKUBOTHBIX U YesioBeka. CTaguu mocTIMOPHOHATBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodut u cnopodut. Meio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE H  Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl peryisiliud OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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



Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecmosoro
pa3sMHOXKEHUs», «Pa3MHOKEHME XIJIAaMHIOMOHAIb», «Pa3MHOXEHHE DBIIICHBI»,
«Pa3smHOXeHue ruzipel», «Meito3», «Xpomocombl», «I'amerorenes», «CTtpoeHue
AWIEKIIETKH U crnepmaro3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOW  KamycTbl», <« KU3HEHHBIN 1UKI MXa», <« KHU3HEHHBIM UK
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBIY.

OOopynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
ITI03BOHOYHBIX )KUBOTHBIX).

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. KonbsuioBa, H. 1. BaBunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, FT€TEPO3UT0Ta, YUCTAsl IMHUS, THOPUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LIMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JleMoHCTpauumn

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®unmunuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl TeHETUKI, «CXeMbl CKPELIUBAHUSD.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi THOPUIOB MEepBOTO MOoKoJIeHus. [IpaBuno nomMmunupoBanus. Bropoit
3aKOH MeHnens — 3aKOH pacllIeIUIeHUs NPU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. [ unores3a 4ucToThl raMmer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHbIA XapakTep HacleIOBaHHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpenBanue. Tpetnii 3akoH MeHens — 3aKOH He3aBUCUMOTO
HACJIeIOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUSI.



Cueruiennoe HacnenoBanue npusHakoB. Paborsr T. Moprana. CuernsienHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAECIECHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMmeTHbI moi. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [lnenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOMXECTBEHHbIN aulenn3M. B3auMoAeicTBHE HEaUIENbHBIX T'EHOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHEeTHYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUUYECKUX TPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (YHKIIUH.
['eHeTHUECKME MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrue acmeKThl KOHTPOJS U
W3MEHEHUS HACJIeICTBEHHOU MH(OpMAIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamM3UpyoIIee CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CrernsieHHOe HacJe/loBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka Toiay,
«Kapuotun 4enoBeka», «Kapuotun napozoduiby», «Kapuotunm OTHLBD,
«MHOXECTBEHHBIN aJljIenu3M», « B3auMoaeicTBiue reHOBY.

O6opynoBanue: MOJAENIb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIJICHUS TPU3HAKOB, MOJENIb IS
JIEMOHCTpPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBaHMS MPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS TNPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HopMUpoBaHMM (DEHOTHIIA.
N3meHunBOCTh Mpu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHBbIC MPU3HAKU. Buambl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MopaudukannonHass u3MeHYUMBOCTh. Ponb cpensl B (hopMUpOBaHHUU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoAM(UKAIIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIlMOHHAS.

KoMmOunaTuBHass M3MEHYMBOCTh. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3aHUN
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.



MyTranmoHHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHsie U
nuToIa3mMaTuyeckue Myrtanuu. CoMaTUYeCKUEe W MOJOoBble MyTanuu. [IpuduHb
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTM MYTAIMOHHOTO IIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHoM m3meHnunBoctu (H.W. BaBuiio). BHesinepHass U3MEHUHUBOCThH U
HACJICICTBEHHOCT.

OnueceHemuxa U 9NUSEHOMUKA, pOJb dNUSEHEeMUYeCKUx @akmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Buasl u3mMeHumBOCTHY», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas M3MEHYUBOCTbBY, «Merio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHUs YeI0BeKa», « Bumbl myTammii».

OOopyioBaHuE: XKUBbIE UM TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pUCYHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualmoHHOrO psAga U
BAPUALIMOHHOU KPUBOW».

Tema 14. I'eneTnKka 4esioBeKka

Kapuotnn yenoBeka. MexnyHapoaHas mporpamma HMCCIENOBaHUS T€HOMA
4yejaoBeKa.  MeToapl  M3yYeHMsT TE€HETUKH  4YEJOBEKa: T'€HEAIOTMYECKHUM,
OJIM3HEIOBBIH, LIMTOTEHETUYECKUI, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacieacTtBeHHbie 3a00sieBaHUs YesiOBeKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM dYenoBeKa. boJIe3HM C HACIENCTBEHHOW MPEnpacroyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a0o0sieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUpoBaHue. CTBOJIOBbBIE
KJIETKU. [IoHATHE «TE€HETHYECKOTO Tpy3a». JTHUYECKUE aCNEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW YYBCTBHTEIBHOCTH YEJIOBEKA K
bU3MYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIie cpeapl. | 'eneTnyeckas
MPEAPACTIONIOKEHHOCTD YEI0BEKA K MTAaTOJIOTHSM.

JdeMoHCcTpauu

Tabmumpr u cxembl: «Kapuotun uenoBeka», «MeTonbl U3y4eHUS! TEHETUKU
4yenoBekay, «I'eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTn4yeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB



JlomecTukanus W CeleKUuus. 3apoXkJACHHE CENEKUMH W JOMECTHKALUU.
Yyenne H. WM. BaBumoBa o lleHTpax TPOHUCXOXKIEHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui. Poip cemekumy B CO3IaHMM COPTOB PACTEHUN W TOPOL
*uBOTHBIX. CopT, mnopoma, ImTaMM. 3aKOH TIOMOJIOTHYECKHX DpsIOB B
HaclleICTBEHHOM wu3MeHunBocth H. WM. BasuwnoBa, ero 3HaueHue s
CEJIEKIIMOHHOU PabOoTHI.

MeTonbl ceneKUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA M
WHIUBUIYAbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
npousBoauTesied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
(deHoTHIa TOTOMCTBA U OTOOP IO FeHOTHUITY ¢ momouIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJEKUMOHHOW  padoTBhlI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opM opranusmoB. lcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 moy4yenus ucxonHoro mMarepuana Jjis CeleKIum.

[lonyuenne MOJINTUIONUIOB. BuyTtpuBuaoBas rUOpUIN3aLMs.
biu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rulpunusauus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYEHUE N'€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTEHHU U
UX JUKUX poaMYed  ans  co3gaHMsl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOTHBIX
8 Yensax YAVUUeHUs CYUecmeyiomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoetli U NepCneKmuEHbIX MeXHOI02ULL.

JlemoHcTpanuu

[Toptpersi: H. W. BaBumos, . B. Muuypun, I'. J. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Mertonpl cenexuumy, «OtnanéHHas ruopuan3anusy, «MyTtarenes».

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUIN.

IIpakTuyeckasi padora «IIpruBuBKa pacTeHUI.

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHMIKEHHUS CEJIEKUWH PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3SAKCTBO, B JIA0DOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



Tema 16. buorexHoJiorus U CHHTeTHYECKasi OHOJIOTHA

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, IMOIYyYEeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
texHonorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

CozniaHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTPEUAIOIIHUECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.

Kiierounas unxkeHepusa. MeTonbl KyJIbTYphl KIETOK U TKaHEW pACTEHUN H
#KUBOTHBIX. Kpuobanku. Comaruyeckas THOpuUAM3ALMS W COMAaTUYECKHM
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SUIEKJIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOA TpaHCIUIAHTALIMM SIIEP KIIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
KoHCcTpyupoBanue pekomOonHanTHeIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTmxkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXKEHEPUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JTarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YyeJoBeKa JJI OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CNonb30BaHME CTBOJIOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus s pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUsI KOMIUIEKCHBIX
TKaHEW COueTaHWEM TEXHOJIOTHH TPEXMEPHOTro OMOMpPHHTHHTA U cKaddoIauHTa
JUISL pENIeHUs 3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbyukimonupoanus PHK-conepikaiyx BUpPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHbBIC
3a00JIeBaHUS YEJIOBEKA W )KUBOTHBIX.

JemoHcTpanuu

Tabnuiel u cxeMbl: «Mcmonbp30BaHe MUKPOOPTAaHU3MOB B MPOMBIILICHHOM
MPOU3BOJICTBEY, «KileTouHast nHkeHepus», «I'eHHast HHKEHEPUs».

JKckypcusi «bHUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC



Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
omosiornu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /{apBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXEHUS OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBoionun (CTI). HeltpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorusg. 3HaYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpanun

[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Krosobe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr n cxembl: «Cucrema »xuBo mnpupoasl (no K. Jlunuer)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. Japsunay, «Haxoaku Y. JlapBunay, «Dopmbl 60ps0bI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (Hopm
KarmycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS JABMXXKYUIUX CHJ SBOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIFOLIM.

Tema 2. MUKpPO3BOIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIEMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOIO pa3HoOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMyJISIUMU KaK D3JIEMEHTApHOE SBOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHbie (DAKTOPHI (IBKYIIME CHUJIBI) HBOIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHuHMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS 4YacTOoT ajiened B nonymsauusx. Oddext
OCHOBatelnsl. JIDgpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuyunsl u cireocmsus. llposenenue s¢hpexma Opetigha 2enos 6
oonbwiux U manelx  nonyaayuax.  Murpamuu.  M3omsums  mOmysisuil:
reorpaduyeckas (MpocTpaHCTBEHHAs ), Orosioruueckas (pernpoayKTUBHAS).

EcrectBennbiit otOOp — HampaBisoonmi (akTop HSBOIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOMIM3UPYIOUINM,  Pa3pbIBAOLIMIA
(nm3pyntuBHbIi). [lonoBoit or6op. Bo3HUKHOBEHHE M 3BOJIOLUS COIHAIBHOTO
NOBEAECHUS KUBOTHBIX.



[Tprcnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOIHH.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH y  OpraHu3MoB.  ApoMopdo3bl U
uanoagantanuu. [Ipumepsl nmpucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kputrepum u cTpykTypa. BumooOpasoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuauzanus). JJIMTeTsHOCTh IBOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B  pa3padOTKE Hay4YHbBIX METOOB
COXpaHeHus1 6ropazHooOpaszust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
X03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTU K AaHTUOMOTHKAM M CIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauun

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxymume
CWJIbl ABOJIIOLIUN», «DKOJIOTMYECKass M30JSIUsl MONYJsALMi ceBaHCKOU (openmy,
«l'eorpadmueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «llonynsiiimoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbId MenaHu3M», «’KuBble uckornaempiey», «I[I0OKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX,
«Dusnonornueckue anantauun», «llpucrnoco0reHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «Crnocobbl BumooOpazoBanusy», «leorpaduueckoe BHUI000pa3OBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHHID),
«ITonumionasl pactreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHU, dYydesia NTUI] U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIY.

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHUTEIbHAS 11eJIeCO00Pa3HOCThY.

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThl



Metonsl  u3ydeHuss MakposBojonuu. [laseoHTOnOrHMYECKHEe  METObI
u3ydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
SHJEMUKHU U PEIUKTHI.

OMOpHONIOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOABl U3YUEHUs
HBOIONMH. ['€HeTMYeCcKue MEXAaHU3Mbl SBOJIIOLUA OHTOTEHE3a U TMOABJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbL.
PynuMentapusle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHYECKHME W  MaTEeMaTHMYEeCKHME  METOJbl  M3Y4YEHHUS  DBOJIIOIUHU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUS (PUIIOTCHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUL.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, O. ['ekkenb.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO Pa3BUTHUA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hbie rumoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. /JJoHayuHble TPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHHUS KU3HU U €€ OnpoBepkeHue onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIlbI HEOPTraHUYECKON ABOJIIOLIUH. [InanerapHas
(reooruueckas) SBOJIONUSA. XHMHUYECKas OdBOMIONUSA. AOHOTEHHBIH CHHTE3
opraHu4eckux BemecTBs u3 Heopranudeckux. Omeit C. Mumepa u I'. FOpu.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoamepBarHas runoresa A. .
Onapuna, Tunore3a nepBuyHoro oynbona Jx. XomnaeitHa, reHeTUYecKasi TUNoTe3a



I'. Ménnepa. Pubosumer (T. Uek) m rtumoresa «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emim u Meronsl €€ wu3ydeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIOTHAS
reoXpoHOJIOTHUs. [ €0OXpOHOJIOrnUecKast Kajia: S0HbI, 3pbl, HEPUOJIBI, STOXHU.

HadvanbHble 3Tanbel opraHudeckod HBoMOnMU. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl BOJIONMU BBICIIUX pacTeHU. OCHOBHBIE apOMOPGO3bI
pacteHuii. Bpixon pacrenuid Ha cymy. llosiBieHHe CHOpPOBBIX pPAacTeHUM U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTCHUMN.

OCHOBHBIEC ATamnbl 3BOJIONUHN >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOIUSA O3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxnaeHne MICKOMUTAIOIMNX U
ntuil. [lpunuun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xku3HM Ha 3emie MO 3paM U IEpUoAaM: apxel, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
reoJIorndeckux TmporeccoB. llosiBieHre U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoObpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — SKOJIOTMYECKUE KPU3UCHI Mpouuioro. [Ipuunuel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHass cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccudpukauu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIHI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
U3YYEHHUIO CaMO3apOoXxaAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  H3BoNIONUM», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHbIE 3Talbl OPraHUYECKONW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKapHOT
nyTéM cumoOunoreHeza», «CucremMa KUBOM NpUpoAbl», «CTpoeHue BUPYCAY,



«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHorokierounbsle Bogopocian», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUA KHUBOTHOTO
Mupay, «ApoMopdosbl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbIe,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBI», «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKON dpey», «PazBuTue Kus3Hu B
[TAJIE030MCKOM 3pey, «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu PACTEHUM pa3IMYHBIX OTHAEIOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIMU
WUTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, IOJIE3HBIX MCKOIAEMBIX, MYJBKH OpPraHUYEeCKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  sgadoparopHas  paGora «MopenupoBaHME — ONIBITOB
Munnepa—tOpu 1o u3ydeHunto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSTUHEHUM B
NEepBUYHON aTMocepey.

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHUsA. COBPEMEHHbBIC HAYUYHBIE TEOPUH.

CX0cTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBeAeHYeckre. OTINYMS YETTOBEKA OT KUBOTHBIX. [IpAMOXO0KIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTauu aHTporioreHe3a. PaHHue uenoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — OOIIHE MPEKH Y€I0BEKOOOPA3HBIX 00€3bsH 1
JTtoJed. ABCTPaJONUTEKU — ABYHOTHE MPEAKU JtoJel. YeroBeK yMeblil, epBbie
W3TOTOBJICHUS OpYAuM TpyzAa. YeloBeK NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJAEH
3a  mpenmensl  Adpuku. YemoBek TrelmenvOeprckmii  —  00mMMIA  TIPEOK
HEaHIEPTaJIbCKOT0 4YEJIOBEKa U YEJIOBEKA pa3yMHOro. YemoBEeK HEaHAEPTAIbCKUM



KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka u NajgeOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIITUSX
yesioBeka. MyTanMoHHBIN Tporiecc U noaumopdusM. I[lonynsiroHHBIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTBO  yenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEepbl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HONIOTHIO YeTIOBEKa.

MexaucuuiuinHapabie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEeJIOBEUYECKUX MOMYyJSIuid. buoconuanbHble HCCIeOBaHUs MPUPOABl YETOBEKa.
HccnenoBanue K03BOIIOMUHI OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBHKYIIME CHIIBI aHTPOIIOTEHE3a», « IBOJIOLHUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YETOBEKa», «Pachl 4ETOBEKaY.

O6opynoBanue: MyJSDKH — OKaMEHENOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUuH C
MUQOJIOTHIECKUMU UM OUOJICHCKUMH CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyesIoBeKa, MOJIEhb
yeperna uvejJoBEeKa W ueperna IIMMIIaH3€, MOJIeNIb KHUCTH 4YeJIOBEKa U KHUCTHU
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIeH cpeaou

3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynre,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojaHbie U JabopatopHbie. MoJenupoBaHue B IKOJOTUA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI M SKOJIOTHYECKON TPaMOTHOCTH HACEJIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxemsl: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHas poOJib CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxunocth kak skojormdeckuil (daktop. Ilpucmocobnienus pacTteHuit K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHAasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJEUCTBUS  (Tomm4ueckue, (Qopudeckue, ¢adbpuueckne). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemIoKpOBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBLIE, TECHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJUICKIIMH >KUBOTHBIX, OOUTAIOIINX B PAa3HBIX cpefax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

DOKOJIOTUYECKHE  XapaKTePUCTHKHU MOy JISIIIUY. [Homynsiius Kak
ouosiornyeckasi cucteMa. Poiab HEOAHOPOAHOCTH Cpelibl, (U3UIECKUX 0aphepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TIOJOBasl CTPYKTYpa, POXKIAEMOCTb, MIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

Dkosioruyeckas CTpykrypa nonyisinquu. OIleHKa YUCIEHHOCTH TOIMYJISIUHN.
JvuHamuka nonyiasiuuu U e€ perynsius. bHoTHYecKuid MOTEHUHAN MOMYJISIUU.
MopenupoBaHue qTMHaMUKU nomyisiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJzenb sKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3sMepbl 3KOJIOTMYECKOU
Huiy. [loTeHnnanbpHas U peanTu30BaHHAs HULLIU.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHast  CTpyKTypa  mnomyisiuun», «Bo3pacTHble  NHpaMHUAbI
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
pacceIeHuIon.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrtema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTbI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeIIECTB U OTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3zaTeau  SKOCHUCTEMBbl. buomMacca W NPOAYKIMS.
DKOJOrM4ecKre MUpaMuIbl YUCEN, OMOMACChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. Knnmakcnoe coo6miectBo. bruopasnooOpasue 1 moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKoCcUcmembvl Mopeu U
oKeano8. Ixocucmemvl MYHOp, 1€CO8, Cmenel, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.



Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opoxackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIMIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/IEHCTBUIA.

Mexanuzmwi 8030elicmaus 3aepA3HeHUll pPA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCMmBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer u cxembl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEImIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT MTUPAMUIA YUCEID,
«IKonoruyeckas nmupamuia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BELIECTB M MOTOK
HHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — obmeranerapHas oOosouka 3eMiid, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIa XKM3Hb. PazBuTHe mpejcTaBieHuii o ouochepe B Tpymax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. JKuboe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEI[ECTB U OMOTEOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTa). PUTMUUHOCTE sIBIEHUM
B Ouocdepe.

3oHanbHOCTL Ouochepnl. [lonstue o Ouome. OCHOBHBIE OHUOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC W IMMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. KimmMmar, pacTUTenbHbIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.



CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJIEL»,
«KpyroBopoT BoJbl B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIInpokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NpUYMHBL. BoznencrBue dyenoBeka Ha
ouocepy. 3arpszHeHHEe BO3IyIIHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JIECMCTBHE HA PACTUTENBbHBIA U KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PanimonanbHOE  TPUPOJIONOIB30BAHUE W COXpaHEHHE  OMOJOTHMYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00AIBHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHOBbL
aKopeabunumayuu dKocucmem U cnocooos 060pvbOLL ¢  OUONOBDENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHblx 3KOCUCMEM.

JdemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue mouBb», «llapaukoBeiii  AhdexT», «Ocobdo
OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY», «MoJIeNn yIIPaBIsIeMOro MUPay.

O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHATH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUC POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTHUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyX OBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY W IIPABOMOPSIAKY, YEIIOBEKY TPyZa U CTApLIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLIECCE PEaar3allui OCHOBHBIX HAIPaBICHUU
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHEe OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN M HENPHUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W CaMOOOpPa30BAaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIGHKM MX BO3MOJXHBIX IOCJHEACTBUM s
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIL30BaHUEM  (COONMIOACHUE  TNpaBWil  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOTMYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMaJiore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJII COBPEMEHHOW IMBWJIM3ALINHU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIIBHOM IPaMOTHOCTU OOydaromwuxcs, (GopMupyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPAa M MPOUCXOASAIMIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHeUNu(PUKy METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHME, OKCIEPUMEHT U  Jpyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJlbHble ydeOHbIE JEHCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE TOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUI
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa  JJi1 IPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX IPOOIIeM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX M COITUAIBHBIX MPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TMPUUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MHPOPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh U HEMMPOTUBOPEUHUBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIb30BAaHUS PA3IHMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpPMALMEH: TPUMEHATh XUMHUYECKHE, (U3NYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (POPM B3aMMOICHCTBYSI PU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHHIO: COCTAaBJISITh IUIAH JEUCTBU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATh HWIEHU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH PEIICHHS NpodiieMbl €  y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAINA3E pPE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOOecreyeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHUU W UX MPUMEHECHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, XxpoMmocoMHast TeOpust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBaHnus [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUll, XUBOTHBIX, YEJIOBEKa, IMPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHUH MOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys LeJdb HCCICIOBAHMs, AaHAIW3UPOBATH IOTYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(EPEHIUSX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieill mpodeccuoHaIbHOM
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHUs B OpPraHM3allUsAX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUICKUX U 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKUE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHanckoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(ommcanue, U3MEpeHue, HaOIIOJICHHE, SKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS W
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aMMOCBS3UM MEXKIY MPOILECCAMU DSBOJIOLUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBS3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, EAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAaMU U SIBIICHUAMH, JIeJaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCHECPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
DKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiejioB U TeM JlaGoparopusie  (H(ppOBEHIE)
n/n NPOrpaMmblI Bcero Konrponbnsie  Ipaxrireckie padoThI o0pa3oBare/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka 1
2 JKvBBIE CHCTEMBI U X H3YUCHHE 1
3 buonorus KieTku 1
4 XuUMHYECcKasi OpraHu3amus KICTKA 10 1
3) Crpoenne u GyHKIUU KICTKA 8 2 2
6 OOMeH BelecTB U MPpEeBpaIlicHUe 9 1
SHEPTUU B KIETKE
; Hacnencreennas ungopmanus u 9 1
peaym3anys €€ B KIETKE
JKU3HEeHHBIN MK KIETKU 6 1
9 Crpoenvie n GyHKIIUU OPraHU3MOB 17
10 PasmHOXkeHue u pa3BuTHe 8 1
OpPTaHHU3MOB
I'eneTrka — HayKa o
11 HACJIEACTBEHHOCTH U 2
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH 10
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 1
14 I'eneTuka yenoseka 1




15 Cenexuusi OpraHu3MoB 4
BHOTEeXHONOTHS M CHHTETHYECKast
16 4
Oouosiorus
17 PeszepBHOE Bpems 1
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11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM JlaGopatopubie  (1MdpoBHIe)
n/n NPOrpaMMblI Bcero Kontpoapipie  Ipaxruteckue padoTsI o0pa3oBaTesbHbIE
padoThI padoThI pecypest
3apokJIeHUE U pa3BUTHE
1 ABOJIIOLIMOHHBIX MPEACTABICHUHN B 4
ouonoruu
2 MuxkposBontonus U €€ pe3yJIbTaThl 14 2
3 MaxkposBoronus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHue u pasBuTue 15 5
KU3HU Ha 3emiie
5 ITpoucxosxaeHue yenoBeKa — 10 1
aHTPOIIOTEHE3
DKoJorus — Hayka o 1
6 B3aMMOOTHOIICHUSAX OPIraHU3MOB U 3
Ha/I0praHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeon
OpraHu3Mmel 1 cpefia OOuTaHHS 9
DKoJ0TUs BUAOB U NOMYJIALUN 9 1
9 DKosorust cooOIIeCTB. 12
DKOJIOTHYECKHE CHCTEMBI
10 buocdepa — rmobanpHas 6
JKOCUCTEMA
11 UYenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOe Bpems 8
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