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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparnumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMEeTHOM obnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BaHBl OOCCIECYNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIMMM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopueHTaeld OO0ydJaroluXxcsi U CTUMYJIMPOBaHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3ajJayax Hu3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriyOJ€HHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4YeOHOro mpoIecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIONMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OHMOJOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOyJaromMxcsi MO OCBOCHHUIO COJEpNKaHUS OMOJOTUYECKOTOo O0pa3oBaHUSI Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimMpeHre U yriayOieHue 3HaHWi OOyYaroIlIMXcs O JKMBOM HPUPOJE, OCHOBAX
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 MOATOTOBKY OOYYaOMIMXCA K MOCIEAYIOMIEMY MOJYy4YEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEACHUS MTPUKIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMH OOYYaIOIIMMHUCS IMPU H3YYEHUU
(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 Pa3HOI'0 YPOBHS OpraHu3alllu, 3BOJIOLMN OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTUU U CHUHTETHUYECKOU
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
O0Oy4aronIMMHUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MIEH, TPUHIUIIOB U MPABUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUAX, 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 UCTOPHEH CTAaHOBJIEHUS W Pa3BUTHUSA
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 yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU 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
y4eOHOro 3aBeACHUS JJIsl TPOIOTIKEHUS OUOJIOTUYECKOTO 00pa30BaHUsI.

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

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIE0BAHUAX B ONOJIOTUH;

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

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHAJIM3UPOBaTh U HCIIOJB30BaTh OHMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpYXKarolled NpUpoOAHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO 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
UCCIIEJOBAaHUSIMM B OHOJIOTMH, pEIIAEMBIMU €10 MpodieMaMu, METOJ0JIOTHEN
OMOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEJCHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAHWE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K JKUBOW MIPHUPOJIC 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
IPUPOAOIIOIb30BaHUH (COOJIIOJICHHE MpaBUJl MOBEIECHHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOJHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

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

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielto).

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

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaroluxcs B BBITOJHEHUH MPOCKTHBIX U y4eOHO-MCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMNPENCNSIeTCS y4YUTeJeM Ha OCHOBE  HMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT 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.

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

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeui, I'. Menaens, B. . 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 cucTeMbI U UX U3YYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKHUBOTrO. JKW3HB Kak ¢opMa CyIIecTBOBaHUS
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. [lnanumpoBanme skcnepumenta. [loctaHoBka w
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 opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

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

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

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

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, yd4acTHEe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormuyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Monekydibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AMCaXapuibl, OJIMTOCAXAPUbI U TTOTUCAXAPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukariys TUnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
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 MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
opeaHu4ecKull cunmes 6UOMONIEKY]l U UX HENPUPOOHBIX AHALO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoie», «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, «CTpoeHne MoJIeKyn JUnuaoB», «HyKIEeMHOBbIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[urtomna3ma. [luto3one. Llutockener. [[Brmxkenne nurormiazMbl. OpraHou bl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMA MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIUX  IYKAPHOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIjIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHol 00040YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOMM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 0OMeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTopnass paGora «/3yueHue  KaTaaTUTUYECKOW  aKTHMBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmms
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunresa Oenka. KomupoBanme amumHokucior. Pomnbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexyiapuvie mexanuszmovl 3KCHpeccull 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aunaius ooavuux maccusos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmumpl u cxemsl: «buocunrtes Oenkay, «I'eHeTnueckud koay», «Bupycoi»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunre3 JHK — pemumkanwmsa. Ilpuanuner permmkanum JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel  XpoMmocoM. ['oMonorumunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutoTHueckoro umkia kieTtku. [Iporpammupyemas kiaeroyHas
rudesnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuiupel u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosy», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKICTOYHBbIE TPHUOBI, OJHOKJIETOYHKIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pAacTUTENBHBIX TKaHEW: oOpa3oBaTebHasl,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJNHOKJIECTOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpoOBEHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenne y opranu3mMoB. Beimenenue y pacteHuil. Beimenienue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHune um (yHKIIMOHHPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOM 31U Thl. ODUTOHIUBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummynutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJTHOKJIECTOYHBIX Opranu3mMoB. Takcucel. Pazgpaxumocts ©  perymsmus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3ycinoBHbIe U yCIOBHBIE pE(IEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenmii», «KopueBbie cuctembly, «CTpoeHHE CTEOIs,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cuctemay, «CTpOEHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema rymkw», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUMU, repOapuu
pacTeHUM pas3HbBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MMATAHUS PACTECHUM,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «/3yueHne TKaHEe paCTEHHIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUS:  IOYKOBAHHME,  CIOPYJSLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonorndyecknii cMbici
MeHo3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpobOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojpllia (IMOpPHUOHAIbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHWE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbl OGecrosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «PasButne Manckoro xyka», «PasButue capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTnueckas padora «BbIIBIEHME MPHU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinbp oTe4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koabsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUID.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAacleOBaHUsl ~ Mpu3HakoB.  LluTomornueckne  OCHOBBI  JUTHOPUAHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonenucTBue HEauIeIbHbIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mengnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe nOMUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOJAENb A JCMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3oduinay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue TreHOTHMIA W cpenbl Opu  ¢GopMupoBaHUM (PeHOTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUPOBAHHBIE MyTaluu. SaepHele U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HaciencTBeHHo u3MenunBoctu (H.W. BaBuioB). BuesnepHass W3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSECHEMUYECKUX (HaKmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumber w  cxembl: «Buasl wm3meHumBoCcTHY, «MomudukanuonHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUIHBIMUA BHIAMHA H3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T€HOMaA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YKCJE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00yieBaHU 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJbTUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHHUS W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuuuHbsl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi Ho8blx HOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pPacCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «3yyeHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI yYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3aiusi U  COMATHUYECKHI
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJNEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHHUE JKUBOTHBIX. METON TPaHCILIAHTALUU SAEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBanue pekoMOnHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSI €ro 340pOBbi. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAHIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAsh IPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHI B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. J)Ku3Hp 1 HaydHas aearensbHocTs Y. JlapBuHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuntetndeckor Tteopun dBomonuu (CTD). HewTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnenr, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepukos, 1. U. Imansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHMSI MABMXKYIIMX CHUJI 3BOJIIOLUN,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuueckoro paBHoBecus Jx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIBI) 3BOJIOUMHA. MyTallMOHHBINA
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha cenos 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOWIM3UPYIOIIMMA,  pa3pbIBAOLIUN
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuid y OpraHu3MoB: MOpP(OIOrHYecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIONMH. M3omsus — kimrodeBod ¢aktop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONIMOHHOM OWOJOTMM B pa3pabOTKe HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxyiume
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMYECKOEe BUI000pa30BaHUE BHUAOB CHHUL,
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emiu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»y,  «Punnodutey,  «CemeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YEJIOBEKa W INMUMIIaH3e», «l JaBHbBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOTIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue moiuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. M.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin U MeroAbl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcCXOXKIOeHHE LBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwmil. [IpoucxoxaeHue MICKOMUTAIOUUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojioruyeckux mpoueccoB. llosiBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema >XKUBOM NpUpoasl», «CTpoeHUe BHUPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeimuey, «KuiedHomnonocTHbiey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuUTHE )XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI[ WU 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMaTHYECKOE MTOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NMpsIMOXOASAIIMNA U NEPBBIA BBIXOJ JIOJIEU
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — - 0OMME  MPENoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH  pacH3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MaJEOaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuubl u cxembl: «MeToJIbl aHTPONOJIOTUMY, «[ 0JTOBHOM MO3T UeToBEKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHnCcoBCKkuM yenoBek» «Heannepranbuby, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICHCKUMM CIOKETaMH TMPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpca MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEH CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHue U pazButue 3kosoruu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHbie. MoJaenupoBaHHE B OKOJIOTMH. MOHUTOPUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIECHUS.

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 METOJIOB 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 OTHOIIEHHMIO K cCBeTy. CHUTHaIbHas 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, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
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.

XKuznennoie Qopmbl opranusmoB. [loHstne o JKu3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (dakTopsI. Bunpr  OMoTMYecKuMX ~ B3aUMOJCHCTBUIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3nonIOrHUecKue amamnTanuu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus, «XulHudecTBOY, «llapasutusm», «Koukypenmus», «CuMOuo03»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX U TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBBIC 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, KOJJIEKIIMHA >KHBOTHBIX, OOUTAIONINX B Pa3HbIX cpeax,
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 B3aHMMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIYJISLHH. [Monynsimua ~ kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOEHHOCTEM OMOJOTUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM Jx.M. XartumHcoHa. Pa3zMepsl 3KOIOTMYECKOU
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIM.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa Homyjsinuu», «Bo3pacTHble  NHpaMHIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoOneHus ceMsH  pacTeHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  dAKOCUCTEMbl. buoMacca W mpoayKuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBIE 3KOCUCTEMBI. ArposkocucreMa. ArpoueHos. Paznmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHNE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOIMYJISIIUN U Y9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B JKocUcTeMe», «KpyroBopoT BemIeCTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBeHHE Jieca Mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL |
3Bepeit, repObapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIa KM3Hb. PazBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6anbHON 3KOCcUCTeMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuupbr 1 cxembl: «I'eocdepsl 3emun», «KpyroBopor azoTa B HNpUpOIE»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHre Bo3AymHOW cpenpl. OXxpaHa Bo3ayxa. 3arps3HEHHC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Ocob0o oxpansembie mpupoansle Ttepputopuu (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 5KOCUCmeMm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSEMbIX PACTCHWNW M JKUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaroImMUMHUCs TPOrpaMM CcpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOOINpEACNICHUI0, Haluuue Mmomusayuu K OOy4yeHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN TMO3WUIMU JMUYHOCTH, NATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKA O0YYaIOIIEToCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'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 OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU TUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peEryJsapHas Quandeckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOKAIOIINUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE  HEMNPUATUE JICWUCTBHM, NPUHOCIAIIMX BPEI  OKPYXKaKOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH IKOJIOTMYECKON HAIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

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 IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEM W peuieHuu MpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
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  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh TMOJydyaeMble 3HAHUS JI1 aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS ISl
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JUIsI (POPMHUPOBAHUS MHUPOBO33PECHHUS OOYUAIOIIMXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYyYalolUXCs; CIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi y oOyuwatonierocss OyayT cQOpMHUPOBaHbl I103HABATEIbHbBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHMM HPUEMBI JIOTMYECKOTO MBILICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AESATEIBHOCTH C IOCTABICHHBIMU LIETSMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

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

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



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX;

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 M  BBINOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIEI0BATEIBCKON U IPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEpIpEeTaluy, MPeoOpa30BaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

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

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peHIeHHWs 3aJadd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE 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
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 334U, 1OIYCKAIOIINE albTEePHATUBHBIEC PEILICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUJIOB B (HOPM TIPEACTABICHHS], KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

mpUOOpETaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JIMCKYCCUM TIO CYIIECTBY OOCYX)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

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

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHnH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

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



IIPUHAMATh  LEIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KAXKJIOIO yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

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 OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIbHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
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 MPUOOPETEHHBIN OIIBIT;

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 pedICKCUHN IJii OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHUSI COJEpPXKaHUS Y4yeOHOro MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETANU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JEATECIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, 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 OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OWMOJOTHYECKHE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIJICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO TMO3HAHMS, HUCIOIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacCTEHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: OOMEHA BEUIECTB (METa0O0JIM3M), MPEBPAILLICHUSI YHEPTUU, OPOKEHMUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXAY OSTarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB 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 UCCIIETyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HayYHbIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIIECHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOMUX OHOJIOTrHYECKHUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX 00BEKTOB U DKOCHCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M TOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY /I JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3a7a4l, BHISABIISITH IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B Yy4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON 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, MOCICACTBUIAX M CIOCO0axX Mpea0TBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIHLCKOTO XO35SHCTBA, MHUIIICBOU
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTHU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakruueckue
Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
buosorus kak Hayka (1)

1 Buronorus xak KOMITJIEKCHAs HAyKa U KaK 1 1.6.09

4acTh COBPEMEHHOTO OOIECTBA '

JKuBble cucteMbl U UX u3ydeHue (2)
2 JKuBble cucTeMBl U UX CBOMCTBA 1 1-6.09
1-6.09
3 VYpoBHeBas OpraHu3alus )KUBbIX CHCTEM 1
buonorus kierku (2)

4 VcTopust OTKPBITHS ¥ U3yUEHUS KIIETKH. 1 8.13.09

Kinerounas teopust '

Meroasl MOJIEKYJIIPHON U KJIETOYHON

6uonoruu. [IpakTnueckas padora
5 «M3ydyeHue MeTo10B KJIIETOYHON OMOJIOTHH 1 05 8.13.09

(xpomarorpadus, sekTpodopes, ' '

muddepeHInaIbHOe HEHTPUPYTrHpOBaHUE,

[I1IP)»

Xumudeckas opranu3zaims kietku (10)

6 XUMUYECKUI COCTAB KIETKU 1 8-13.09

MuHepanbHbIe BelecTBa KICTKH, HX
7 P ’ 1 15-20.09

Ouosornueckas pojb




Opranudeckue BEECTBA KIETKU — OEJIKU.

3 JlaGopaTopHas padota «OO0Hapy)eHue 1 05 15-20.09
OEJIKOB C MOMOIIIbIO KaUeCTBEHHBIX
peaKkuuii»

9 CoiicTBa, Knaccuukanys u GyHKIUN 1 15-20.09
OenKoB

10 Oprannyeckre BEIecTBa KIeTKA — 1 227,09
YTJIEBOJIbI

11 Opranuyeckuie BeIecTBa KJICTKH — 1 22-27.09
JIUTTHATBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padorta «MccnenoBanue 1 05 22-27.09
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KIIETOK PA3JIMYHBIX OPTaHH3MOBY

13 Crpoenue u pynkuun ATD. Ipyrue 1 59.09-04.10
Hykneosuarpudocdarsr (HTD)

14 KonTpomnbras padota «Kietkay 1 29.05-04.10
CexBenupoBanue JIHK. Meroasl

15 TCeHOMHKH, TPAHCKPHUITTOMUKH, 1 29.09-04.10
MPOTEOMUKHU. MeTOIbI CTPYKTYpHOU
OuoI0rNu

Crpoenue u GpyHKIUHU KIeTKH (8)

16 Tuns! knetok. [Ipokapuornueckas kieTka 1 6-11.10
CtpoeHne 3yKapuoTHYECKON KIIETKH.

17 [TpakTrueckas padota «/3ydeHne CBOWCTB 1 0.5 6-11.10

KJICTOYHOU MEMOpaHbI»




18

IToBepXHOCTHBIN anmnapar KIeTKU

6-11.10

19

OnHoMeMOpaHHbIE OPraHOM bl KJIIETKH.
[IpakTuyeckas padora «M3yueHnue
JBUKEHMSI LIUTOIIA3MbI B PACTUTENIbHBIX
KJIETKaX»

13-18.10

20

[TomyaBTOHOMHBIE OPTaHOMIbI KIICTKH:
MUTOXOHJIPHH, TIacTU bl JlabopaTopHas
pabora «/ccrenoBanue mia3Mosn3a u
JIETIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

13-18.10

21

HememOpaHHBIE OpraHOUIBI KIICTKH.
Crpoenue u GyHKIUH sIpa

13-18.10

22

Kontponbhas padora «CtpoeHue u
KU3ZHEESITEIIbHOCTD KIIETKH

20-25.10

23

CpaBHHTENbHAS XapaKTEPUCTHUKA KIETOK
sykapHot. JlabopaTopHas pabora
«M3ydyeHue cTpoeHHs KJIETOK Pa3InYHbIX
OpPTraHU3MOBY

20-25.10

OO0OmMeH Bele

CTB U TIPEBpAICHUE YHEPTUU B KiieTKe (9)

24

ACCUMWISIIHS ¥ TUCCUMIJISAIINS — JBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATUTHIECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»

20-25.10

2 4eTBEPTh

25

DepMEHTAaTUBHBIN XapaKTep PeakLui

KJICTOYHOTO MeTabonm3ma. JlabopaTopHas

05.11-
08.11




pabota «M3yuenue pepMEeHTaTUBHOTO
paclerIeH s HepOKCHIa BOAOPOIa B
PACTUTEIIBHBIX U JKUBOTHBIX KJICTKAX)

05.11-
26 benku-akTUBaTOPHI U OENKU-UHTHOUTOPEI 1 08.11
05.11-

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1 08.11
28 doTocuHTE3 1 10-15.11

XemocuHTes. JJabopaTropHas pabora 10-15.11
29 «CpaBHeHUe npoleccoB (poTocuHTe3a U 1 0.5

XEMOCHHTE3a»

Amna3poOHble opranu3mMbl. Bujiel 6poskeHust. 10-15.11
30 JIaGoparophas pabota «CpaBHeHUE 1

MIPOIIECCOB OPOKEHUS U JIBIXAHUS»
31 AdpoOHBIE OpraHU3MBbl. DTarbl 1 17-22.11

SHEPreTHYeCcKOro ooMeHa

DHeprus MeMOpPaHHOTO IpajiueHTa 17-22.11
32 npotoHoB. Cunrte3 AT®: pabora 1

npoToHHON AT®-cuHTa3bI

HacnencrBennas nadopmanus u peanusanus e€ B kietke (9)

33 Peakuuu MaTpu4HOro CUHTE3a 1 17-22.11
34 Tpanckpunuus — marpuusslid cuHTe3 PHK 1 24-29.11
35 Tpancnauus u e€ 3ranbl 1 24-29.11
36 KoaupoBanue amuHokuciot. Poib 1 24-29.11

pubocom B OmocuHTe3€e Oenka




KonTponpHas padota «OOMEH BEIIeCTB U 01.12-
37 sHeprumn» «HacnencrsenHas nHdopmarus 1 1 06.12
U €€ KOJMPOBAaHUE B KIICTKE
Opranu3zanys reHoMa y IpoKapuoT U 01.12-
38 9yKapuoT . MOJIEKyJISIpHbIE MEXaHU3MBI 1 06.12
IKCIPECCHH I'€HOB Y 3YKapHOT
Bupycsl — HeksieTouHbIe (HOPMBI KU3HHU U 01.12-
39 obiuraTHeie apa3uThl. [IpakTruyueckas 1 0.5 06.12
pabota «CoznaHue MO BUPYCa»
40 Bupycusie 3a60neBa1ims{ YeNoBeKa, 1 08-13.12
KUBOTHBIX, PACTCHUI
41 HanorexHonoruu B OMOJI0rUMH U MEIUIIUHE 1 08-13.12
XKusnenusrit nuk kiaetku (6)
42 JKU3HEHHBIN [IUKIT KIETKA 1 08-13.12
43 Matpuunsiii cuntes JJHK 1 15-20.12
Xpomocomsl. JlabopaTtopHas pabora 15-20.12
44 «M3yueHne XpoMOCOM Ha IOTOBBIX 1 0.5
MUKpOTpernaparax»»
45 Jlenenne KIeTKH — MHTO3 1 15-20.12
Tuns! kneTok. KapuokuHes 1 IUTOKHUHES. 22-27.12
46 JIaGoparophas pabota «Habmonenue 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpernapaTax)»
47 Perynsuus »kM3HEHHOTO IIUKJIA KIIETOK 1 22-27.12
Crpoenue u GpyHKIUH opranu3mMoB (17)
48 Opranu3M Kak eMHOE 11e10€ 1 22-27.12




49 Txanu pacrenuii. JlJaboparopnas pabota 05 29-30.12
«M3yueHue TKaHel pacTeHUI» '
TkaHW KUBOTHBIX U YEJIOBEKA. 29-30.12
50 JlaboparopHast pabota «/3ydenue TkaHei 0.5
KUBOTHBIX)
Opransl. Cucremsr opranoB. JlaboparopHas 29-30.12
51 pabota «/3y4ueHne opraHoB [[BETKOBOTO 0.5
pacTeHus»
3 yeTBepPTH
12.01-
52 Ornopa Ttena opraHu3MOB
17.01
12.01-
53 JIBrOKEeHHE OpraHu3MOB
17.01
12.01-
54 [Intanue oprann3sMoB
17.01
55 [IuTanre MO3BOHOYHBIX )KUBOTHBIX. 19-24.01
[TumeBapuTenbHas cucTeMa 4eoBeKa
56 JlpIxaHue OpraHu3MoB 19-24.01
57 JIpIxaHue MO3BOHOUHBIX JKUBOTHBIX U 19-24.01
4eloBeKa
58 TpaHCHOPT BELIECTB y OPraHU3MOB 26-31.01
59 KpoBeHocHas crucreMa 1o3BOHOYHBIX 26-31.01
KUBOTHBIX U YEJIOBEKA
60 Briaenenue y opranusmos 26-31.01
02.02-
61 3amura y OpraHu3MoB

07.02




02.02-

62 NMMmyHHas cuctema yeinoBeka 1
07.02
63 PazgpakuMocTs U peryisauus y 1 02.02-
OpPTraHU3MOB 07.02
64 I'ymopasibHast perysiuus 1 SHI0KpUHHAs 1 09-14.02
CUCTEMA )KMBOTHBIX U YEJIOBEKA
Pa3sMHokeHHEe U pa3BuTHE Opranu3MoB (8)
65 DopMBI pa3MHOXKCHHSI OPTaHU3MOB 1 09-14.02
66 [TosoBOE pazMHOKEHNE 1 09-14.02
67 Meiio3 1 16-21.02
I'amerorenes. OO6pa3oBaHue U pa3BUTHE 16-21.02
68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 1 05
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpErapaTax»
69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — 1 16-21.02
OHTOTEHE3
70 3akJagKa OpraHoB U TKaHEH u3 1 24-28.02
3apOJIBIILIEBIX JTUCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas 24-28.02
71 pabota «BblIsiBIEHIE TPU3HAKOB CXO/ICTBA 1 0.5
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)
PasMHOXeHME U pa3BUTHE PACTEHUM. 24-28.02
72 JlaboparopHast pabora «CTpoeHUEe OPraHoOB 1 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHI
I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U M3MEHYMBOCTH OPTraHU3MOB (2)
73 Hcropus CTaHOBIICHUS U pa3BUTUS 1 02.03-
FEHETUKU KaK HayKu 07.03




OCHOBHBIE MOHSTHUS U CUMBOJIBI T€HETHUKH. 02.03-
74 JlabGopaTopHas padota «JIpo3zodua kak 1 0.5 07.03
00BEKT T€HETUYECKUX HCCIICTOBAHUI
3akoHoMepHOCTH HacheacTBeHHOCTH (10)
3aKOHOMEPHOCTH HACJIEA0BAHUS 02.03-
MPU3HAKOB. MOHOTHOpUIHOE 07.03
75 ckpemuBanue. [IpakTudeckas padbora 1 0.5
"H3yueHue pe3yapbTaToB MOHOTHOPHUIHOTO
CKpeUIMBaHus y Apo30duibr"
76 [utonornyeckue OCHOBBI MOHOTHOPUTHOTO 1 09-14.03
CKpEIIMBaHUS
27 AHanusupyrolee ckpeniuanue. Hermonnoe 1 09-14.03
JOMUHUPOBaHUE
JIMrnbpuiHoe CKpelBaHue. 09-14.03
78 [IpakTruyeckas padora «M3yueHue 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIINBaHUS
y Ap030(UIIBI»
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1 16-21.03
CKpEUIMBaHUS
80 CrerieHHOE HaclleJIOBaHUE TTPH3HAKOB 1 16-21.03
81 XpOMOCOMHAsl TEOPUs HACIIEACTBEHHOCTU 1 16-21.03
82 I'eneTuka momna 1 23-28.03
23-28.03
83 KonTponbHas padota «OCHOBBI TCHETHKHY; 1 1
«Pa3BuTHE OPraHNU3MOB»
84 T'eHoTHI Kak LIEJIOCTHASA CUCTEMA. 1 23-28.03
['eneTnyeckunii KOHTPOJIb PA3BUTHS




paCTeHHﬁ, JKMBOTHBIX U YCJIOBCKA

3aKOHOMEPHOCTH N3MeHYHUBOCTH (6)

4 yeTBepTH
85 N3MeHuYnBOCTD NpU3HAKOB. BHibl 1 06.04-
U3MEHYUBOCTU 11.04
06.04-
86 MoaudukamoHHass K3MEHYUBOCTh 1
11.04
BapuanyoHHbIii psi v BapyualdoHHAs 06.04-
kpuBas. JlaboparopHas padora 11.04
87 «HMccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
88 ['eHoTHMIIMUECKAs U3MEHYUBOCTb. 1 13-18.04
KoMb6unaTtuBHast U3MEHUYUBOCTh
MyranuonHast "3MEHUYHUBOCTb. 13-18.04
89 ITpakTuyeckas padora «MyTtanuu y 1 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOTIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MPOIECCa. 1 13-18.04
DONHUreHeTruKa v 3MUreHOMUKA
I'enetrka yemoBeka (3)
91 I'enetnka yenoseka. [IpakTuueckas pabora 1 05 20-25.04
«CocTaBiieHUE U aHAJIN3 POJIOCITOBHOW '
20-25.04
92 . 1 1
Bcepoccuiickast mpoBepouHas paboTa
93 MeToabl MEIUIIMHCKON T€HETUKH. 1 20-25.04




3HaucHUE MEIUIIMHCKON T'€HETUKHU B
IpEeaAOTBPAIICHNHN U JICHCHUU I'CHETUYCCKUX
3a00/1€BaHNH YEeI0BEKa

Cenekiust opranu3Mos (4)
OCHOBHBIE OHSTHS CEJIEKIUU. 27.04-
94 JIaGoparopHas paboTa «/3yyeHue copToB 1 05 02.05
KYJIbTYPHBIX PACTCHUH U IIOPOJ AOMAIIHUX '
KUBOTHBIX»
MeToapl CEeNeKIIMOHHON pabOTHI. 27.04-
95 JlaboparopHas pabdota «l3yueHue MeTo0B 1 0.5 02.05
CEJIEKLINM PAaCTCHUI»
JloCTHXKEHHS CEeNEeKIIMU PAaCTEHU 1 27.04-
96 KHUBOTHBIX. [IpakTHyeckas pabora 1 02.05
«IIpuBHUBKa pacTeHUI»
97 CoxpaHeHue, U3yu4eHUEe U UCTIOIh30BaHNE 1 04.05-
FeHETUIECKHUX PECYPCOB 08.05
buotexHonorus u cunterndeckas ouonorus (4)
buorexHonorus Kak Hayka 1 OTpacilb 04.05-
98 npousBojcTBa. [IpakTuueckas pabora 1 0.5 08.05
«3yueHne 06beKTOB OMOTEXHOJIOTUN
99 OcCHOBHBIE HaNPaBJICHNUSI CHHTETUYECKON 1 04.05-
ouosiorun 08.05
100 XpOMOCOMHas U TEHHAas1 HHKEHEPUs 1 11-16.05
MenuiHcKkre OMOTEXHOIOTHH. 11-16.05
101 HroroBast koHTpoIbHAs paboTa 3a Kypc 1 1
«buonorus. 10 kmace»
102 PesepsHbiii ypok. [loBTOpenue, 1 11-16.05




000011eHNe, CHCTEMATH3AIMS SHAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

135




11 KJIACC

KoanuyecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kourpoapupie | Hpakruteckue U3y4eHusi | oOpa3zoBaTeSibHbIE PeCypchl
padoTshI padoThI
3apokJIeHUE W pa3BUTHE HBOJIOIMOHHBIX MPEACTaBIeHUH B Ouonoruu (4)
1 DBosnonuonHas Teopus Y. 1
JapBuHa
5 JIBUKyIIHE CUJIBI ABOJIOLIMH 1
BUA0B 110 Y. JlapBuny
Bbopn0a 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN M UCKYCCTBEHHBIM 1
oT0op
4 DopMUPOBAHUE CUHTETUYECKOMN 1
TEOPHUH IBOITIOLIUT
MukposBodtonus 1 e€ pe3ynbrarsl (14)
OTarnsl 3BOJIIOLIMOHHOTO MTpolecca:
5 MHUKPO3BOIIOLHUS U 1
MaKpO3BOJIOIHS
6 [Tomymsiius — snemMeHTapHas 1
€IMHUIIA YBOJOLIUN
3aKOH TeHETHYECKOTO PABHOBECHS
JIx. Xapau, B. BaiinOepra.
7 JlaboparopHast pabota 1 0.5
«BolIsBIEHUE U3MEHYUBOCTH Y
0co0eii OTHOTO BUIa»
8 DneMeHTapHbIe (PaKTOpbHI 1




9BOJJIOINH

D¢ ekt ocnoBarens. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3o0aumuu nomyssimii:
reorpaduyeckas, OnoJIorundecKas

11

EcrecTBennbIit 0TOOpD —
HaMpPaBIAOIMUN (HaKTOP IBOIIOLHH

12

[TostoBoit 0TOOP

13

[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOIFOIUH.
JlaboparopHas pabora «/3yuenue
apoMop$030B U UANOAIANITALUN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobseHuit y
OpraHu3MoB: Mopdoornieckue,
¢bu3nonoruyeckue,
OHMOXMMUYECKHE, IOBEICHUYCCKHE.
JIaGoparopHas paboTa
«ITpucnocobaeHns OpraHu3MoB U
UX OTHOCHUTEJIbHAsS
11e71eco000pPa3HOCThY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JIaGoparopHas paboTa
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

BunooOpa3oBanue Kak pe3yabTar
MUKPOIBOJIOIHH




CBs13b MUKPO3BOJIIOIUY U

18 1

AMUAEMHUOJIOTHH
MaxkpoaBostrorust U e€ pe3ynbraThl (6)

Makpo3BosTtOLHS.

19 [TaieoHTOJIOTHYECKHE METOIbI 1
W3Yy4YEHUs IBOJTIOLIUN

20 buoreorpaduyeckue MeToabl 1
W3YYEHHUS SBOJIOINH
OMOpPHOJIOTHYECKUE 1

21 CPaBHUTEIBHO-MOP(HOIOTHICCKHE 1
METO/]IbI U3yUYECHHS IBOJIOIUU
MonekynsapHO-TEHETUYECKHUE,

99 OMOXMMUYECKHE U 1
MaTeMaTHYeCKUEe METOIbI
W3YYEHHUS SBOIOIIH

93 OO6mre 3aKOHOMEPHOCTH 1
SBOJTIOLIUN
AnanTuBHas paauanus.

24 HepaBHOMepHOCTB TEMIIOB 1
ABOJTIOIIAA

[Ipoucxoxaenue u pa3BuTUE XU3HU Ha 3emie (15

o5 Hayunbie runoressl 1
MIPOUCXOXKACHUS KU3HU Ha 3emiie

26 JloHay4yHBIEC IPECTABICHUS O 1
3apOKICHUY KU3HU

97 OcCHOBHBIE 3TaIlbl HEOPraHUIECKON 1

DBOJIOLHU




28

['unoressl 3apoKACHUS KU3HU

29

HcTopus 3emau 1 MeTObI €€
uzyuenus. JlaboparopHas pabota
«M3ydeHue u onrcanue
MCKOTIAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOBY

0.5

30

HauanbHele 3Tars opraHn4eckon
9BOJIIOLIMH

31

9BOJ’IIOI_II/I$[ OYKapuoT

32

OCHOBHBIE 3TaIlbl HBOJIIOIUU
pacTUTENBHOTO MUPA.
[IpakTuueckas pabora «13ydyenue
0COOEHHOCTEH CTPOEHUs pacTeHUM
Pa3HBIX OTJEIOBY

0.5

33

OcCHOBHBIE 3TaIIBI 9BOJJIOIHNHA
JKUBOTHOI'O MHpa

34

DBOIOUS )KUBOTHBIX.
[IpakTruyeckas padora «M3yueHue
0COOEHHOCTEH CTpOeHUS
IT03BOHOYHBIX )KHUBOTHBIX»

0.5

35

PaszButHe xn3HM Ha 3eMiie 110
spam U nepuojam

36

MaccoBble BBIMUPAHHS —
9KOJIOTMYECKHUE KPU3UCHI
IPOILIOrO

37

CoBpeMeHHBIN HKOTOTHYECKU
KpH3HC, €T0 0COOCHHOCTH

38

CoBpeMeHHas cuctema




OpPTraHUYeCcKOro MUpa

39 OCHOBHBIE CHCTEMaTUYECKHE 1
IPYIIBI OPTraHU3MOB

[Tpoucxoxaenue denoBeka — anrpornorenes (10)

40 AHTpOII0JIOTHUsI — HayKa 0O 1
YeJI0BEKe

41 Passutne npexacrasnenuii o 1
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
OpPTaHUYECKOTO MHUPA.

42 JlaboparopHas pabora «/3yuenue 1 0.5
0COOEHHOCTEH CTPOCHHUS CKeJleTa '
9eJI0BEKa, CBI3aHHBIX C
PSIMOX0XKICHUEM »

43 JIBMKyIIME CUIIbl aHTPOIIOTeHe3a 1
CooTHolleHrne ONOIOTHYeCKUX U

44 COLIMAJIBHBIX (PAKTOPOB B 1
aHTPOIIOTEHE3e

45 OcCHOBHBIE CTaUU aHTPOIIOT€HE3A 1

46 [TayeoreneTrka M MmajieOreHOMHKA 1

47 DBONIOIUS COBPEMEHHOTO 1
9eoBeKa
YenoBeuyeckue pachl.

48 IIpakTuyeckas padora «M3yuenue 1 05
HKOJIOTUYECKUX aJarTaIui
YEJIOBEKa»

49 MexIuCIUIIIIMHAPHBIE METObI 1




AHTPONOJIOTUH

OKoJIorus — HayKa O B3aUMOOTHOUICHUAX

OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C OKpY»Karoliei cpenoit (3)

50

3apO}K,I[eHI/IC " pa3BUTHE DKOJIOTHU

1

o1

Mertoapb! sxkonoruu. Jlabopatopnas
pabota «/3y4ueHne MeTo10B
IKOJIOTHYECKUX HCCIICIOBAHHUI

0.5

52

3HayeHnEe PKOJIOTUYECKUX 3HAHUHT
IUTS YeJIoBeKa

Opranusmel 1 cpena ooutanus (9)

53

Dkosorudeckue HhakTopsl

54

Abuornyeckue pakropbl. CBET Kak
HKOJIOTUYECKUHN (PaKTOp.
JlabopaTopHas pabota
«BbIsBIIEHNE TPUCTIOCOOICHUI
OPTraHU3MOB K BIIUSHUIO CBETa»

0.5

55

AOGuoTtndeckue hakTopsbl.
TeMneparypa Kak 3KOJIOTHYECKUI
¢axrop. JlabopaTtopHas pabota
«BbIsBIIEHNE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIIUSTHHIO
TeMIepaTypbi»

0.5

56

Abunortnueckue GpakTopbl.
Bi1a’kHOCTB KaK 3KOJIOrH4ECKUI
¢axrop. JlabopaTtopHas pabota
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHUM»

0.5

S7

Cpensl 0OuTaHUs OPraHU3MOB




58

buonornueckue puTMsl

59

XKuznennsie popMbl OpraHu3MOB

60

buotnueckue paxTopsl

61

3Hauenne OMOTHYECKHUX
B3aMMOJACHUCTBUN I
CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

DKOJIOTUS BUIOB U T10

nysuii (9)

62

DKOJIOTHYECKHE XapaKTCPHUCTUKHU
IonmyJjaianuuu

63

OCHOBHBIE TTOKa3aTeIIN
HnomyJianuu: YuCJICHHOCTD,
IJIOTHOCTB, BO3pAaCTHAA U I10JIOBAst

CTPYKTypa

64

OcHoOBHBIE TIOKa3aTENN
MIONYJISALIMK: POXKAAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHTpaLuu

65

DKosornyeckas CTpyKTypa
MOTMYJISALUN

66

JInHaMyKa NOIyJISIIUH U €€
perynsanus

67

Kpussle pocta uncnenHoctu
nonyssanuy. KprBbie BBDKUBaHUS

68

DKosornyeckas HUIlA BUJA.
JIaGoparopHas paboTa
«[Ipucnocobnenus ceMsiH
pacTeHUH K pacCeICHUIO)

0.5




69 Bun kak cucrema nomynsnuit 1

70 3aKOHOMEPHOCTH MOBEJCHUS U 1
MUTpaUi )KUBOTHBIX

DKoorus coodIecTB. DKomornyeckue cucremsl (12)

71 Coo011ecTBO OPraHU3MOB — 1
970001 (S35 (0X]

7 DKocucTema Kak OTKpbITast 1
cucrema

73 KpyroBopot BeIecTs u moTox 1
SHEPIUU B IKOCHUCTEME

74 OcCHOBHBIE TIOKa3aTeIH 1
9KOCUCTEMBI

75 DKOJOTHYECKHUE MUPaMHIbI 1

76 N3menenus coobmiectB — 1
CYKIIECCHH
[TpupoHBIE SKOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK. 1
DKocucTeMbl MOpel U OKEaHOB
[TpupoHBIE 5KOCHUCTEMBI.

78 DKOCUCTEMBI TYH]P, JIECOB, 1
CTeneH, IMyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
Ypboskocucremsl. [IpakTuueckas

80 pabota «/3ydeHre U OTMCaHNE 1 0.5
ypOOIKOCHCTEMBI

81 3aKOHOMEPHOCTH (HOPMUPOBAHHS 1
OCHOBHBIX B3aUMOICUCTBUHN




OpraHu3MoOB B 9KOCUCTEMAX

MexaHu3Mbl BO3AEHCTBUS
3arpsI3HEHUM Pa3HbIX TUIIOB HA

82 CyOOpraHu3MeHHOM, 1
OpPTaHU3MEHHOM, MOIMYJISLIUOHHOM
Y DKOCHCTEMHOM YPOBHSX

buocdepa — rinobdansHast s3xocuctema (6)

83 buocdepa — obmierianerapHas 1
oboouka 3eminu

84 Yuenue B. U. Bepnaackoro o 1
ouocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
ouochepsl

86 KpyroBopotsl BemecTs u 1
OMOTEOXUMHYECKUE ITUKITBI

87 30HaJIBHOCTB OHoChepHI. 1
OcHOBHBIE OMOMBI CYILIN

88 YcroitunBocTh 6uoCheps 1

Yenosek u okpyxatorias cpena (6)

89 DKOJIOTHYeCKHEe KPU3UCHI U UX 1
MIPUYUHBI

90 Bo3saeiicTBue yenoBeka Ha 1
ounochepy

01 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA 1
PacTUTENLHBINA ¥ JKUBOTHBIA MHP

92 Oxpana npupozsl 1

93 OCHOBHBIE TPUHITHUITHI 1




YCTOWYUBOIO pa3BUTHUSA
4eJI0BEYECTBA U IIPUPOIBI

94

PammmonansaoOC
MIPUPOAOIOIb30BAHUE U
COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

Pe3epBHOE Bpems (8)

95

O06o06muieHne o Teme
«MHUKpO3BOIIOLHS U €€
pe3yJIbTaThl»

96

Oo6o06muieHne o Teme
«Maxkpo3BoIOLHs U €€
pe3yabTaTh)

97

O06001IeHME 110 TEME
«IIpoucxoxxaeHue u pa3sBUTHE
SKU3HHU Ha 3eMiie)

98

O60061ieHue o Teme
«IIporcxoxkIeHHE YEIOBEKA —
AQHTPOIIOTCHE3)»

99

006001IeHuE 110 TeMe «DKOIOTUA —
HayKa O B3aMMOOTHOIICHHUSAX
OpPTraHU3MOB»

100

O6o006mu1enue no Teme «OpraHu3mMbl
U cpeqia OOUTaHUSD)

101

O0600meHne 110 TeMe «DKOJIOT U
BHJIOB M ITOMYJISIHI

102

O6006menue mo Teme «buochepa —
riao0anabHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
PELICHUHU KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKUX, SKOHOMUYECKHX,
HKOJIOTHUECKUX TPOOJIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUU BOIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BaHNUs, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIAJIE POCCUNUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJI0ruU

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJAX HAYYHOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEAOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTEM (ONHUCaHME, W3MEpEeHHe, IPOBEJICHHE
HaOJt0/IeHNH); CcHoco0aMy BBISBICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpeactBamMu, (opMmynupys Ledb HCCIENOBaHUS, AaHaJIU3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIAaTh BHIBOJIBI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYMHAMH,
00BsICHEHUE TOTYUYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BBHIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ 1 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OWOJOTHYECKMX 3HAaHUH, KOTOpas
BKJTFOYAET: OCHOBOIIOJIATAIOIINE OWOJIOTMYECKHE TEPMHUHBI W TTOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OpPraHW3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpPETYISIIKS,
CaMOBOCIIPOU3BEICHUE, HACIIe/ICTBEHHOCTD, M3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTETa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPUS DSBOJIIOLUH, TEOPHUS




antporioreHe3a Y. Jlapsuna; Teopus Ouoreouneno3a B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpasus M HMPOHCXOKIACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTsIx H
HampaBJIeHUsX 3BojroIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOT'O MOKOJICHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyUIECHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACJIEICTBEHHOU
nsMeHunBocty H.M. BaBunoBa; renermueckoro pasHoBecus JIxk.
Xapnu u B. BaiinOepra; 3apogsimeBoro cxoxactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4UCed,
O1OMAaccChl U SHEPTUH);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuartb IMOHCKOBBIC OMOJOrHYEeCKHUe 3aJda4l, BbIABIIATH
MPUINHHO-CIICACTBCHHBIC CBA3HU MCKOAY HCCJICAYEMbIMU
OHOJIOrMYECKUMHU 06T)€KTaMI/I, mpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUMBAHHA I PA3HbIX THUIIOB
HACJICAOBAHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOECHHEM W
(GYyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMaMU OpPraHOB y pAcCTEHHH, >KUBOTHBIX U YEJOBEKAa; MEXIY
JTarnaMu oOMEeHa BELIECTB; TallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPraHU3MOB; TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; T€HOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHWUS,
mpoleccaMi  3BOJIIONMH;  JIBIKYIIUMH CHJIaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHnu3MOB

YMeHue BBIICNATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OAHOKIECTOUYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOTCOIICHO30B, SKOCHCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHUH,
JKUBOTHBIX, YCJIOBCKA, IMPOLCCCOB KUBHCACATCIILHOCTHU, TPOTCKAIOIINUX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, OHMOJIOTrNUECKHX




mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMamuu U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 53MOpHUOreHe3a, HOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIMBUIyaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
orOopa,  CTaOWIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJJIONaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBHXKYIIUX CHJI SBOJIIOLUU HA TeHO(DOH]
MOMYJISIIMK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOUTaHus,
YyeperoBaHMUs HAIPABJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPTHUH B 9KOCUCTECMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M DJYKapUOT; OJHOKJIETOYHBIX U
MHOTI'OKJICTOYHBIX OpPraHu3MoOB, BUJOB, 6I/IOFGOHCHO3OB N 3KOCHCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poTocHHTE3a, IMIACTHYECKOTO U JHEPreTHYecKoro oOMeHa,
XeMOCHHTEe3a, MHTO3a, Melo03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CYyIIECTBOBaHHUE, €CTECTBEHHOTO0 0TOOPA, BU1000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTI'€HHBIX U3MEHEHHUH B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYrOoBOPOTa BEIECTB M MPEBPALICHHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTeIbCTBA
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPraHuU3MOB U cpelbl OOWTAaHMSA; EIUHCTBA YEJIOBEYECKHX pac;
HEe00XO0IMMOCTH 37J0POBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BHUJIOB MW DOKOCHUCTEM KaK YCIOBUA COCYHICCTBOBAaHUA MNPHUPOJAbLI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIeHHWBaTh WH(POPMAIUIO OHOJIOTHYECKOTO
COJIep>KaHus; MHTEPIPETUPOBATH ITUYECKUE ACMEKThl COBPEMEHHBIX
UCCIIeIOBaHUK B OWoNOrMHM,  MEOUIMHE,  OHOTEXHOJIOTHH,
paccMaTpuBaTh rI00aNbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHHUE

11

CoBpemeHHass OHWOJNOTHS — KOMIUIEKCHAsE Hayka. bHoOJOrMYeckwe HayKd U
u3ydyaemble UMM MpoOiembl. DyHIaMEHTaIbHbIC, MPUKIAIHBIE U IOHCKOBBIC
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue Ouooruu B (HOPMUPOBAHUU COBPEMEHHON ECTECTBEHHO-HAYUYHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHbIe ¢ Ouoyiornel. 3HAYeHHE OHWOJIOTHH B
MPAKTUYECKOH JEATENIbHOCTH YeJIOBEKa: MEAMIIMHE, CEeIbCKOM XO35HCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHEC IIPUPOAbI

1.2

JXKuBble cuctembl Kak mpeaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTh, CIOXKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BENICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIluy >KUBBIX CHUCTEM: MOJEKYISPHBINA, KIECTOYHBIA, TKAHEBBI,
OpraHU3MEHHBIH, MOMYJSAIIMOHHO-BUIOBOM, HKOCUCTEMHBIN
(buoreonieHoTuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIE TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHUS

MaTepuu

1.3

Meroasl Ouosornueckoid Hayku. HaOmrogeHue, u3MepeHUe, SKCIEPUMEHT,
cucTeMaTu3amnus, MeTaaHanu3. I[loHATHE O 3aBUCMMOH MW HE3aBHCHMOM
nepemenHol. [InanupoBanue skcniepuMenTta. [locTaHOBKa U MpoBepKa THIIOTES.
HyneBass rumote3a. Ilonsartue BBIOODKM u €€ HOCTOBEpHOCTH. Pazbpoc B
Onosornuecknx naHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YyIbTaTOB.
[IpyunHBI HCKaXXKEHUS Pe3yNbTaTOB JKcnepuMeHTa. [IOHSATHE CTaTUCTHYECKOTO

TECTa

KneTka xak OMoJIoruyeckasl CucTeMa

2.1

Knerka — cTpykTypHO-(D)YHKIIMOHAJIbHAS €IUHHIA XUBOTO. MCTOpUS OTKPBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.
MeToapl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHnranbHoe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIECTOK

2.2

XHUMHUYECKHUN COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPOIEMEHThI. Bona u

e€ poiib Kak pacTBOPHUTENS, peareHra, y4acTue B CTPYKTYpPUPOBAHUU KJIETKH,




TEIUIOpery . MuHepanabHbIe BEIIECTBA KIETKU, WX OHOJIOTHYECKasl pPOJIb.
Posnb kKaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH cOCTaB  OENKOB.
Crtpykrypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MENTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypamus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonorndeckue GyHKIuN OEIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMHUYECKHE CBOICTBA  YIJeBOJIOB.
buonoruydeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. TuapodribHO-rUAPOdOOHBIE cBolicTBA. Kiaccudukamus JHIMAIOB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMOIOrMYECKUX MEMOpaH — TeKy4ecTh, ClIOCOOHOCTD
K CaMO3aMBIKaHHUIO, TTOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommiuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectonaxoxaeHue u 6uonorndyeckue ¢pynxnuu [JHK.
Buael PHK. @ynkunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudeckue cBsizu B Moiiekyne ATO.
buonoruueckue pynkimn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE WCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTOK: dykapuoTH4ecKas UM HIpokapuorhyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTUueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHUsi TeTepoTpodHOM M aBTOTPO(HON MPOKAPHUOTHUYECKHX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUECKOW KJeTkH. [lmazmarnueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmeMmOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneru€énnass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
TpaHcnopt). IlomynmpoHunaemocts MeMOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk30uuTo3. KierouHas cTeHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKU PACTECHUA, TPHOOB.

Hurtommaszma. Ilutozons. I[lutockener. JIBukeHwe nuTormiasMel. OpraHouasbl
kiIeTku. OpHoMeMOpaHHBIE OpraHOWZABl KIJIETKU: SHJOIUIa3MaTUYecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHHE U (yHKUIMU. B3auMocBs3b

OJTHOMEMOpaHHBIX OPraHoOuA0B KieTkH. CTpOoeHHE TPaHyNISPHOIO PETUKYIyMa.




Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakwuii
(arpaHynspHBIA) SHAOIUIA3MATHYECKUN peTukyinyM. CekperopHas QyHKUIUSA
annapara [onpmxu. TpaHcmopT BeljecTB B KieTKe. Bakyonu pacTHTEIbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPUH, TUIACTUIBL.

Crpoenre n (pyHKIMM MUTOXOHIpPUN M TacTui. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  IUIACTUIBl  (POTOCHHTE3UPYIOLIIMX  3YyKapuoT.  XJIOPOIUIACTHI,
XPOMOIIACTBI, JICHKOIIACThI BBICUIMX PACTCHUH.

HememOpannsie opranougsl kietku CrtpoeHne M (yHKIMM HeMEeMOpaHHBIX
OpPraHouJIOB KJIETKH. PubocoMer. MukpoduiaamMeHTsl. MeIIeyHble  KIETKH.
MukpotpyOouku. Knerounsiii nenrp. CTpoeHHe M ABMKEHUE HKITYTUKOB U
pecHrueK. MUKpOTpYOOUKH LIUTOIIa3Mbl. LIeHTpHOIb.

Anpo. Obonouka sijpa, XpOMAaTUH, KapuoOIUIa3Ma, SIPBILIKUA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. lIpocTpaHCTBEHHOE pPAacHOJIOKEHHE
XpOMOCOM B MHTep(]a3HOM sijipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTENbHOM, JKUBOTHOM, TPUOHOIT)

2.4

AccUMWISIIIASL U JTUCCUMUIISALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIM U TeTepOTPOdHBINA. YuacTue KUCIOopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KIeTKH: mpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA W MEXaHM3M JICHCTBUS.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peaxiuii oT pa3NuyHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHMYECKHX BelIeCTB B KieTke. dPortocuHte3. Pomp
XJoporiacToB B mporecce (orocunTeza. CperoBas W TemMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BiusHue pa3nuyuHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-XEeMOCHHTETHKOB: HUTPUDUIUPYOIIHE
OakTepuu, XKeae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumel Opokenus. [IpomykTel OpokeHHs H UX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbII
sTan. [ MKoiamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oOxkucieHUE, WIM KIETOYHOE JblXxaHHe. Ponb MUTOXOHIpUU B




nporeccax OHMOJIOTMYECKOTO OKHCIICHHS. [uknunaeckue peaKIIu.
OxucnurenshHoe (ochopunupoBanue. [IpeumymiecTBa a3poOHOro mMyTH OOMEHA

BEILIECTB Iepes aHa3pOOHBIM. D (HEKTHUBHOCTh SHEPTETUYECKOT0 0OMEHa

2.5

Peakuuu matpuuyHoro cuHte3a. [IpuHIMI KOMIUIEMEHTAPHOCTHM B pEaKLUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHON nHpopmanuu. ['enetnyeckuit
KoJ, ero cBoiWctBa. TpaHckpunuuss — maTpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIEIBHOCTh, aCUMMETPUYHOCTbD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT. Peryisius akTUBHOCTH F€HOB y
npokapuot. ['unoresa omnepona (. XKaxob, K. Mano). Perynsauuss oOMeHHBIX
mporeccoB B kieTke. KieTounslit romeoctas.

Bupycbl — HekneTouHble (OpMBI KU3HH U OONMUratHeie napasuThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprO(aros.

BupycHsie 3a0oneBaHus 4elioBeKa, KMBOTHBIX, pacrenuit. CIIM]J], COVID-19,

COIIMAJIBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii mwmkn, ero mepuonbl U perymsamusa. WHrepdasza u  MUTO3.
OcobeHHOCTH TpoleccoB, MpoTekaonmx B MHTepdase. [loaroroBka KiIeTku K
nenenuto. IlpecunTeTndeckuii  (MOCTMUTOTUYECKUM), CUHTETHUECKUUA U
MTOCTCUHTETUYECKHH (TPEMUTOTHYECKHI) TEpUOAbI HHTEP(a3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuwanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoOTWIl. JIWMJIOWIHBIA U
rarionIHbIE  Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlosoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MUTO3a U MPOMCXOASIINE B HUX IPOLECCHI.
Tunel muto3a. KapnoknHe3 M IHUTOKHMHE3. buonormyeckoe 3Ha4YeHHE MHTO3A.
Perynsus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietodynasi rudesns
— aromnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

OpPaHI/ISM Kak OMOJIOTHUYecKas CHCTeEMa

3.1

OZ[HOKJICTO‘IHBIG, KOJIOHHAJBHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI )41
MHOT'OTKAHCBBIC OPTraHU3MBIL.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) |
nmojioBoe. Buapl  Gecrmonoro  pa3MHOKEHHUS:  MMOYKOBAHHE,  CIIOPYJISIHS,

¢bparmMeHTanys, KIOHUPOBAHHE.




[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu meno3sa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICII MeH03a
U TOJIOBOTO Iporecca. Meio3 U ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.
IIpenzapoapimieBoe pazputue. ['amerorene3 y >KMBOTHBIX. llonoBBIE Jkene3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mONOBBIX KiIETOK. OIIOJ0TBOpEHHE W SMOpPHOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu >MOpHOreHes3a
KMBOTHBIX (Ha mpumepe JsrymkH). Jpobaenue. Tumel apobnenus. OcoGeHHOCTH
IpoOJIeHUsT MJICKONHUTAIOMNX. 3apObIIIEBbIe JUCTKH (TacTpyssmus). 3akiaiaka
OpPraHoB M TKaHeW U3 3apoJbILIIEBBIX JMCTKOB. B3auMHoe BiusHHE dYacTel
pa3BHBarOLIErocss 3apoipbliia (3MOpUOHANbHAs WHAYKIMA). 3akiajgka I1aHa
CTPOEHHUSI >KHBOTHOTO KaK pe3yJbTaT HEpapXU4ECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha SMOpPHOHAIBHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAFOIICH
Cpelbl.

Poct u pa3zutue xuBoTHbIX. [locTaMOpuoHanbHbIi nepuoa. Ipsmoe u Henpsimoe
pa3ButHe. PasButne ¢ meramopdo3oM y OECHO3BOHOUYHBIX M MO3BOHOYHBIX
KUBOTHBIX. bHoOJOrMueckoe 3HaUYe€HHWE NPSIMOrO U HENPSMOro Pa3BUTHS, HX
pacnpocTpaHeHue B npupoze. Tumbsl pocta XUBOTHBIX. (DaKTOpBI peryasnun
pocta KMBOTHBIX M denoBeka. CTaguu NOCTIMOPUOHAIBHOIO Ppa3BUTHA Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a YeaoBeKa.

Pasmuoxxenne wu passutrue pacrenuwit. ['ametodutr u cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cmop B Impoliecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE W PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIHOE OIJI0JJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

pa3BuUTHE CEMEHU. MeXaHU3MBbl pETyJIsIIUA OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX

3.2

HUctopust cTaHOBIIEHMST H Ppa3BUTUS TE€HETUKH Kak Hayku. (OCHOBHBIE
TEHETUYECKHUE TOHATHS W CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJJIEIbHbBIC
TEHbI, AJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UTroTa, YHUCTasl JMHHS, THOPHABI, TEHOTHUIN, (HEHOTHIL
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHIOIOTHYCCKUAN,  ITUTOJIOTHUECKHH,

MOJIEKYJIAPHO-TEHETUYECKUIN

3.3

Mouorubpuanoe ckpemubanue. [lepsoiii 3aKkoH MeHienst — 3aKoH eMHO00pa3us
rHOpUIIOB TIepBOTO TOKONeHUs. [lpaBuno mgomuHupoBaHus. Brtopoii 3akoH
MGHILGJBI — 34KOH pPACHICIUICHUA TMPU3HAKOB. HHTOHOFH‘ICCKHG OCHOBBI
MOHOFHGPHI[HOFO CKpCIIMBaHM. I'mmoTes3a YMCTOTHI TaMeT.

AHanuzupyroiiee ckpemBaHue. IIpomMexyTOUHbId XapakTep HacleI0BaHUS.

Pacmermienne IMIPHU3HAKOB IIPpX HCIIOJTHOM JOMHUHUPOBAHWH.




JurnbpunHoe ckpermmBanue. Tperuii 3akoH MeHens — 3aKOH HE3aBHCHUMOTO
Hacjle[OBaHUS  NpU3HaKoB.  LluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIIMBaHUS.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CrernneHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHUs HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEICTICHUs] Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii W TeTeporaMeTHbId moJ. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomMocoM. HacnemoBanue mNpuU3HAKOB, CLEIUJICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponus — MHOXKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHBIH ajieu3M. B3aumojeicTBHe HeallIebHBIX TI'€HOB.

KommnemenrapHocts. Onucras. [lonumepus

3.4

BzaumoneiicTBue renotuna u cpepl npu GopmupoBanuu peHotuna. MI3aMeHunBOCTb
npu3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHbIE IMPU3HAKU. Buabl M3MEHUMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MopaudukanonHas ~ U3MeHYMBOCTb.  Pomp  cpensl B (popMHpOBaHUM
Moau(UKaMOHHON n3mMenunBocT. Hopma peakuuy npusHaka. BapuaimoHHslit psg
n BapuanoHHas kpuBas (B. UWoranncen). CaolictBa MoAM(UKAIIMOHHON
M3MEHUYUBOCTH.

I'enorunnyeckas n3mMeHUNBOCTh. CBOMCTBA FEHOTUIIMUYECKON N3MEHUMBOCTH. BHbl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTallHOHHASL.

KomOunatuBHasi u3MeHUMBOCTh. MeHo3 © TMOJNIOBOM TIpoIlecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. Poslb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU
TeHETUUECKOro pa3HooOpasus B Ipejiesiax 0THOro BU/A.

MyTranroHHas H3MEHUMBOCTb. BUibl MyTalmii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE WM WHAYLMPOBaHHbIE MyTalMU. SlJepHbIE M IUTOIUIa3MaTUYECKUe
mytarmu. CoMaThdyeckue U MojoBble MyTanuu. [IpruyrHbl BOSHUKHOBEHUSI MyTallUil.
MyrareHbl M UX BIMSHHUE Ha OpraHW3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HaclieACTBeHHONW u3mMenunBoct (H.M.

Bagsuios). BHesiepHast ”3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIe€HOMaA
YCJIOBCKA. MeTOJII)I HSYHCHHH TCHCTUKHN YCJIOBCKaA: FeHeaHOFI/I‘IeCKPlﬁ,
OJIM3HELIOBBIN, IIUTOTCHETUYCCKUH, MONYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TEHETUUECKU . CoBpeMeHHOE onpeeIeHue TCHOTHIIA:
ITOJTHOT'€HOMHOC CeKBeHI/IpOBaHI/Ie, FGHOTI/IHI/IPOBaHI/Ie, B TOM YHCJIE C ITIOMOIIBIO
[111P-anamu3a. HacnmencrBeHHble  3a0oieBaHHMS  4eloBeKa. [ e€HHBIE U

XPOMOCOMHBIE 0oJie3Hn qeJI0BEKA. Bone3uun C HaCJIEICTBEHHOU




npeaApacnoIOKCHHOCTBIO. 3HaueHue MCI[HHHHCKOﬁ TCHCTUKU B NPCAOTBpPAlICHHUU

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU

3.6

JloMecTukanus ¥ ceNeKius. 3apoxkaeHne CeJIeKIMU U jomecTukaimu. Yuenue H..
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PACTCHHH.
Ponb cenexkiuu B co3maHuy COpPTOB pacTeHU U MOpoJ XKHUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOJUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIBIO OICHKU
(eHoTHIa MOTOMCTBA M OTOOP TI0 TEHOTHUITY ¢ moMonIbio ananmu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0oThl. PaguanmoHHbIi 1
XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTaluid Yy KyJIbTYypHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOIO  PEIAKTUPOBAaHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust nCXOAHOTo MaTeprasia JUlsl CeeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelBaHHWe, WM ayTOPUIUHT.
I'ereposuc u ero npuumsel. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamzaiys. [lpeogonenne Oecruiomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MbI, HMX  XapakTepucTuka. TpaaunvoHHas  OHWOTEXHOJIOTHUS:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BHUHOJENHE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMA SHUUEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHasi W TeHHas WHXKEHepus. VICKyCCTBEHHBI CHHTE3 TIe€Ha U
KoHCcTpynpoBanue pexkomOuHaHTHBIX JIHK. JlocTmkeHus W TEepCIeKTHUBBI
XpOMOCOMHOW ¥ TeHHOW MH)KEHepHH. MeIuuuHCKue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTeMa
opraHudeckoro wmwupa. llpuHIMnbl Kinaccupukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHSA M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0HOKJIETOUYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, ApPYIrHUe

MPOTUCTHI. KomoHnunanbpHbie OpraHHU3MBlI. I[BI/I)KCHI/IG OIHOKJICTOYHBIX OPraHU3MOB!




amMEOoUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI

4.2

MHoOrokJjieToOuHbIE pacTeHUs. B3auMOCB3b YaCTEH MHOTOKJIETOYHOI'O OpraHUu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHu pacteHuid. TUIBI PacTUTENbHBIX TKaHEM:
oOpaszoBarenibHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoOenHocty cTpoeHUs, PYHKIUN U paCMOIOKEHUS TKaHEH B OpraHax pacTeHHM

4.3

BererartuBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HUE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. lloryomeHue BOJIbBI, YIJIEKUCIONO Tra3a W MHUHEPAIBHBIX BEILECTB
pactenusimu. [Ipixanue pactenuii. Auddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. Beinenenue y pacteHui. 3amura y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpenctBa MacCHMBHOW M XUMHUYECKOM
3amuThl. DUTOHIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3moB. Pa3gpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHUE

4.5

MHOroKk/IeToYHble  KMBOTHbIE.  B3aMMOCBs3pb  4acTe€il = MHOTI'OKJIETOYHOTO
opranusma. TKaHH, OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranmsm kak eauHoe 1ienoe. ['omeocras. Tkanu KMBOTHBIX M YeloBeKa. THITBI
JKUBOTHBIX TKaHEH: OIUTCIAIbHAsA, COCAWHUTCIIbHAsA, MbIIICYHAdA, HCPBHAA.
OcoOenHoctu cTpoeHUs, (QYHKIMA U pacCMONOKEHUsS TKaHEH B OpraHax

JKHMBOTHBIX U YCJIOBCKa

4.6

Opransl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpoe€HHE M TUIBI COEIMHEHUS
KOCTEH.

JIB>K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanume »xuBOTHBIX. IluTanue
MIO3BOHOYHBIX UBOTHBIX. J{pIxaHue kuBOTHBIX. KoxHoe npixanue. KabepHoe u
JIErOYHOE JIbIXaHUE.

JIpIXaHHE IT03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMS
JErKUX TO3BOHOYHBIX XMUBOTHBIX. JIpIXaTellbHAs CHCTEMa 4esloBeKa. MeXaHu3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAKOMUX. TpaHCIOPT BELIECTB Yy
opranu3MoB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHas  cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIeHUs. DBOJIIOLIMOHHBIE  YCIIOKHEHHUSI CTPOEHUS KPOBEHOCHOM
CUCTEMBI INTO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beigenenue y
XKUBOTHBIX. CoKkpaTuTenpHble Bakyosn. Opransl BbiaeneHus. CBA3b MOJIOCTH Tela

C KPOBEHOCHOM W BBIICIUTEIbHOM cUCTeMaMHu. BbilieieHre y MO3BOHOYHBIX




KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIOoKpoBEI M HX
IIPOU3BOJIHBIE.

PaznpaxuMocTb U peryisnus y opraHu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3zMoB. Takcucbl. Pa3npaXXMMOCTb M peryyisiuus y MHOTI'OKJIETOYHBIX
pacteHuil. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pedieKTopHas peryyisiiusi Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBHas cucrtema u e€ otaesnsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOECHUS] HEPBHOM
CHCTEMBI y KMBOTHBIX.

Pazpabotka anroputMoB u mporpamm i 3(PQPeKTHBHON (DYyHKIIHMOHATBEHON
aHHOTallMM  TE€HOMOB,  TPaHCKPUIITOMOB, IIPOTEOMOB, MeTaboI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKaA

OpFaHI/IBM YCJIOBCKA U €10 3JOPOBLE

5.1

OpraHnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTIenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble U yCIOBHBIE
peduexcel. ['ymopanbHast peryiasuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl JHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eCTBME TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediexc u pepaextopHas ayra. bezycioBHble U yCI0BHBIE pedIeKCh

5.2

3ammrTa opranu3ma oT OosiesHed. MiMmyHHast cucrteMa udenoBeka. KiieTounslii u
TYMOpaJIbHBIH MMMYHHMTET. BpoXXa€HHBINA, NpHOOpPETEHHBIN crennduyeckui
umMMyHuTeT. Teopuss  KJIOHaJIbHO-CeNEeKTUBHOro uMMmyHuTera (IL.Dpnux,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3sMoB. Poib

BPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN

5.3

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasnus

5.4

Jpixanue venoBeka. Juddysus ra3oB yepe3 MOBEPXHOCTh KIETKH. J[pxaTenpHas
cucteMa denmoBeka. JlpixarenmpHas TOBEPXHOCTh. Perymsamus  IbIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

HI/II_HeBapI/ITeJ'H)HaSI CHUCTEMAa 4YCJIOBCKA. OT)IGJ'IBI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_ICBapI/ITCJ'H:HBIC JKCIIC3hI. BHy'TpI/IHOHOCTHOe u BHYTPUKIICTOYHOC

MUIICBAPCHUC

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢yHkunoHMpoBaHue HedpoHa. OUIbTpaIMs, CeKpelrs U 0OpaTHOE BCAChIBAHUE

KaK MEXaHU3MBbI pabOThl OpraHoB BblAeseHus. OOpa3oBaHrEe MOYH Y YeNIOBEKa

5.7

I[BI/I)KCHI/IC YyeJIoBeKa: MbllieyHass cucreMa. CKeJleTHBIC MBIIIIOBI U HUX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoOMIOIIMKU. Pa3BuTHe )XM3HU Ha 3emiie




6.1

OpomtonmonHass  Teopuss Y. JlapBuna. IIpennocbuiku — BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBrxyue cuibl 3BoaonuM BUAOB 1o Y. JlapBHHY (BbICOKAash MHTEHCHUBHOCTb
pa3sMHOXKEHHs OpraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTb, OoppOa 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckoir Teopun sBomonun (CTD). HeirpansHast Teopus
sBotoru. CoBpeMEHHas HBOJIOLUOHHAs OMOJOorus. 3HaYeHHE 3BOJIOLMOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Monmynsauus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKU TeHETUYECKOro pa3HooOpa3ust U CTPYKTypbl mnomyisuuil. M3menenue
reHooHAa MOMYJSIIMM KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHetudeckoro pasHoBecus [x. Xapau, B. Baitnoepra.

OneMeHTapHble (AKTOphl  (IBMKYILME CHJIBI) 3BOJIOLUHM. MyTalMOHHBINH
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE HW3MEHEHMs 4YacTOT aulelie B HOmyasamusx. OQQexT
OCHOBATEJIA. Murpanuu. N3omsanns HOMYJISALUMN: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrectBenHblii oTOOp — HampaBistonmMid  ¢axtop 3BomoiuH.  DopMel
€CTECTBEHHOT0  0TOOpa:  JBWXKYLIUHM, CTaOWIU3UPYIOLIUH, pPa3pbIBAIOLIUI
(nn3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBEHHE  NpHUCIIOCOONCHMM Yy  OpraHu3smMoB.  ApoMop¢do3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opranu3mMoB. OTHOCUTENBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKposBoJtoIu. M3omsamus — kiroueBoil (akrop BupooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPHIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJTUIUIOWIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh YBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BomtonMoHHON Onosioruu B pa3palOTKe HAayYHBIX METO/JOB COXpaHEHUs
OmopazHooOpa3usi. MUKPOIBOIIOIMS W KOJIBOJIOIMS TMApPa3uTOB U HMX XO35CB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CITOCOObI O0PbOBI

C HeH

6.3

MGTOI[I:I HU3YUCHUS MAKPO3BOJIIOLUH. ITaneoHTONIOTNYECKHE MCTOABI HU3YUCHUA
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIbI OPTAHU3MOB.
buoreorpaduueckre Metoasl n3yueHus 3Bomonuu. CpaBHenue Gaopbl u hayHbI

MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emnn. Buasl-sHIeMuku u




PEITUKTHIL.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3y4YCHHUs
IBOJIONUK. [ CHETHYEeCKHEe MEXaHWU3MbI SBOJIIOIIMM OHTOTEHE3a M TIOSBJIICHUS
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJOTHUYHBIC  OpTaHBI.
Pynumentapuple  opraHbl M aTaBU3MBL.  MOJEKYISAPHO-TE€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe  METOJIbl  M3YYEHHUS  HBOJIIOLUU.
I'omonoruunbie rerpl. COBpeMEHHBIE METOIBI IMOCTPOCHUS (PUIOTCHETHYECKUX
JICPEBBEB.

XPOMOCOMHBIE MYTALlUU M YBOJIOIUS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmiIa) HBONMIONMUA. HeoOpaTHMOCTh 3BOIIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOLINH

6.4

Hayunbple rumorespl MNpPOMCXOXKIEHUS JKU3HM Ha 3emie. AOHOreHe3 u
na”crnepmus. JloHaydHble IPeCTaBICHUS O 3apOKACHUU KU3HU (KPEalHOHU3M).
I'unoTe3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue >KH3HU H
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckoil spomoouuu. [lnanerapnas (reosnoruyeckas)
HBOJIOLMUS. XHUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYecKUX
BemectB u3 Heoprannueckux. Omeir C. Mumiepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. OnapuHa, rumoresa
nepsuyHoro OynpoHa JIx. XonneiHa, reHeruueckas rumnoreza I'. Mémrepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKJIETKH.

Uctopus 3emnu u meronapl e€ usydeHus. Vckonmaemble OpraHM4ecKHe OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Apbl, HEPUOJBL, JTOXH.

HavaneHele 3Tanel opranndeckoi 3Boatonnd. [losBIeHNE M 3BOIOLMS MEPBBIX
KJICTOK. OBONIONUA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenne sykapuoT (CUMOHMOreHe3). DBOJIOLNUOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpoucxokJeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bpixog pacteHuid Ha cymy. llosiBlieHue CHOPOBBIX pacTeHUH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxokneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl SBONIONUN JKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl




KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TumnoB. [lepBrie Xxop0BbIC KUBOTHBIC. JKU3HB B BOJIE. DBOIIOLUS TO3BOHOYHBIX.
[Tpoucxoxaenune ampuouit u pentwiuii. [IporcxoxaeHre MICKONMHUTAOIINX U
ntun. [lpunnun xmodeBoro apomopdos3a. OcBoeHue OECHO3BOHOYHBIMU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpUOaM: apXei, poTepo30i, MaIeo30u,
Me3030H, KaiHO30M. OOmas XapakTepucTHKa KIMMaTa U TEO0JIOrHYeCKHUX
npouieccoB. [losiBIeHNE U pacuBET XapaKTePHBIX OPraHU3MOB. YTiIeo0pa3oBaHUeE:
€ro yCJIOBHS U BIMSHUE HA Ta30BbIN COCTaB aTMoc(hepsl.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPHU3UCHI mponuioro. [Ipuyuubl u
CJIE/ICTBUSI MacCOBbIX BbIMUpaHHil. COBpEMEHHBIN SKOJOTHYECKHI KPHU3HC, €ro

0COOECHHOCTH

6.5

Pazgenst m 3amaum  anTpomnonoruu. Metonsl anTpononoruu. CraHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUM YeoBeKa. COBPEMEHHbIE HAYYHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0JIOT0-OMOXUMHUYECKHE,
noseieHueckue. OTIn4ms 4enoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOIreHe3a: OWOJIOTMYECKHE, COLMalIbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OCHOBHBIE CTaIMM AaHTPOIOTre€HEe3a. ABCTPAIIONUTEKN — ABYHOTHE MPEIKH JIIOJIEH.
YenoBek  yMmenbld, MEpBbIE  H3TOTOBJIEHUS OpyAud  Tpyaa. Yenosek
OpSIMOXOAAIIMM M TepBbIM BbIXOA JoAed 3a mpenensl Adpuku. Yenosex
reiiaens0eprckuii — OOLIMI MpeloK HeaHAEPTaTbCKOro YeloBeKa M YelloBeKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUW KaK BHJl JIIOAECH XOJIOJHOTO KJIMMAarta.
UYenoBek pa3syMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOEHUE
KOHTMHEHTOB 32 npeaenamMu AQpUKH.

DOBOJIIOLUS  COBPEMEHHOI0 4YenoBeKa. EcTecTBeHHBI OTOOp B MOMYJSAIUAX
yenoBeka. MyTalMoHHBIN Mpouecc U nonuMopdusM. I[lomynsiiioHHBIE BOJHBL,
npeiid reHoB, Murpanus U «3h(EKT OCHOBATENS» B MOIMYISIUAX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacel. Ilonstme o pace. boabmme pacel: €BponeouaHas
(eBpas3uiickasi), aBCTpaJO-HETpOMIHAs  (PKBATOpHUAJIbHAS),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHCKas). Bpemst U MmyTH pacceleHus YeloBeKa IO IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.

[TpucnocoOaeHHOCTh YeNloBeKa K pa3HbIM YCIOBHUSAM OKPY)KAIOLIEH Cperpl.




Bnusiaue reorpaduyeckoit cpeasl u Apeiida TeHOB Ha MOPGOJOTHIO U

(U3MONOTHIO YeIoBeKa

DKOCHCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoner skosorun. lloneBeie HaOMIOACHHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MojenupoBaHUe B SKOJOTUHU. MOHUTOPHHT

OKPY KaIOIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

7.2

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCcTH ux JaedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PaKTOpoB: alOmoTuyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JEHCTBUS 3Koylorndeckux ¢akropoB. [lpasumiio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIE M
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4acCTKOB COJIHEYHOIO CHEKTpa Ha OPraHu3Mbl. OKOJOTWYECKUE TIPYIMIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temmneparypa kak 5kojoruueckuil Qaxrop. JleficTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skojorndeckuit ¢aktop. [Ipucnocobnmenus pacteHMH K
noJyiepXaHuto BojHoro Oananca. Kiaccudukaiust pacTeHUl MO OTHOLIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIlHAs, ITOYBEHHAas,
ryOMHHAss  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpel OOMTaHus OpraHu3MoB. llpucmocoGiieHus OpraHu3MoB K
KHU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennoie popmbl opranusmon. [loHsTHe o xu3HeHHON (Qopme. Ku3HeHHbIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckue dakTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero Qopmsel. [lapazutusm, koonepamus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaXJICOHHMYECTRO). Herpoduueckue
B3auMoOJIeiicTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE

OMOTHYECKMX B3aMMOJICUCTBHM JUIsl CYIIECTBOBAHHWS OPTraHU3MOB B CpeJe




obutanus. [IpUHINI KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momynsuuu. [lomynsauusa kak OuoJoruyeckas
cucrema. Poitb HEOTHOPOTHOCTH Cpelibl, (PU3MUecKux 0aphepoB M OCOOSHHOCTEH
OMOJIOTHH BHIIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUN.
OcCHOBHBIE TOKa3aTeau MNOMYJSLUWU: YUCIECHHOCTh, IUIOTHOCTb, BO3pacTHas H
MOJIOBAasl  CTPYKTYpa, PpOXKAAEMOCTb, MPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaIusi.

DKkoJyioruueckasi CTpykrypa mnonyisuuu. OIeHKa YUCICHHOCTH TOMYJISIUH.
JluHaMyKa nomyisiuuy U €€ peryisuus. buotudeckuil moTeHuuMan MOIMyJISIUY.
MopenupoBanue JAMHAMUKM —nonyiasuud. KpuBble pocTa  UHMCIEHHOCTH
nonyisiuuu. KpuBbie BbIKUBaHUS. Perynsius 4MCIEHHOCTH NOMYJISIUNA: POJIb
(akTopoB, 3aBUCANIMX M HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
ctpareruu BujoB (I- u K-ctparerun).

[TonsTe 006 osKojormueckod Huiie Buga. Mecroobdutanue. MHoromepHas
Mozenb sKkonormyeckord Humm Jx.M. XarumHcoHa. Pa3smepbl 3KOJIOTMYECKOn
Huiy. [loTeHnuanbHas 1 peaaTn30BaHHAS] HUIIIN.

Bun kak cucrema nonynsauuil. Apeansl BUIOB. Buasl M MX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TOBEACHUS M  MHUIpauuid  >KMBOTHBIX.

brnonornueckue nHBa3UH HYy>KCPOAHBIX BUI0B

7.4

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. DJKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: TMPOMYIEHTHI,
KOHCYMEHTHI, penyueHThl. Tpoduueckue ypoBHH. Tpoduueckue Henu U CETH.
Abuotnyeckue 61moku sKocucTteM. [TouBbl M Wbl B 3KocHcTeMax. KpyroBopot
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OCHOBHBIE TOKa3aTeNN AKOCHCTEMBI. buomacca m mpoayKuusi. DKOJIOTMYECKHE
MIUPaMHJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIC CYKIIECCMM W WX TPUYUHBL. AHTPONOTE€HHBIC BO3JACHCTBHS Ha
cykneccnn. KimmmakcHoe coobmectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATpPO3KOCUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpOITOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u
¢dayna. CunanTponu3anusi ropoJckoi ¢aynsl. buonornueckoe n xo3siicTBeHHOE
3HAYEHUE arpoO’KOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh




OpraHu3mMosB, HOHyJISII_[I/If/’I U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBIX U

AHTPOINOT€HHBIX BO3JCUCTBUI

7.5

buochepa — oOmemnanerapHas o0oio4yka 3eMiM, TAC CYIIECTBYET WU
cyliecTBoBasia ku3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obnactu
ouocdepsl u e€ cocran. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKOcHCTeMbl.  Jl[uHamMmudeckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB M OHOreOXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Onocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHApA,
XBOWHBIE JIeCa, CMEIIAHHBIE W INHPOKOJIIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONHMYECKHE Jieca, BBICOKOTOphs. KiMMar, pacTUTENBHBIA U
KUBOTHBIA MHP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U

OounocdepHbIX QYHKIUI

7.6

DKOJOTrHYecKre KpU3UChl U X MpHUMHBL. BosnelicTBue yenoBeka Ha O6uochepy.
3arpsi3HEHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBEHHBIX PECypPCOB.
N3menenue knmumara.

AHTpPOINIOTEHHOE BO3JICHCTBHE HA PACTUTENBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W KUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITEI OXPAHBI TPHUPOJIBL.
Kpacubie xaurun. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Boranmnueckue capl ¥ 300JI0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOe  MPHPOJOIIONB30BAaHME W COXpaHEHHE  OWMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






