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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTsl». CornacHo nonoxeHusMm GI'OC COO npodusnbHbie yueOHbIe
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uMM, cpeHUM NpodeccHoHaIbHbIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHUSA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3ydeHusi yuyeOHoro npenmera «buonorus» Ha yriayOon€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKM Y4eOHOTro Tmpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
nocjeayronee pa3BUTHE OHOJOTMYECKHX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(GopMupoOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e KHU3HU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIICHUS K OKPY’KaroIel MpUpOaHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
IpEeIMETHBIM pe3ysibTaTaM 00y4eHHs U B POPMHUPOBAHUN OCHOBHBIX BUJIOB y4eOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHUs HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHMUs.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepluaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHne 3HaHUN 00y4YaroIIMXCs O dKUBOU MPUPO/JIE, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3aldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHHS PUKIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHUYECKOTO0 MUpa Ha 3emIie,
COXpaHeHUs OUOJIOTrHYecKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyaIM3UPYIOTCS 3HAHUA OOydarouuxcsi 1mo OOTaHWKEe, 300JIOTHH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUI M 3aKOHOB, MJICH, TPUHITUIIOB U MPABHII,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIATHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUHU. [[7s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3aPYOEKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ TPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTiwkenne 1enw M3ydeHHUs ydeOHoro mipeamera «buomorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABIISIFONINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCSA C METOJAAMH TIO3HAHHUS >KHBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEJACHUS OMOJOTMYECKUX HCCIICIOBAaHUNA B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIHMIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpY)KAIOIIeH NPUPOTHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSM; (POPMHUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOW TPaMOTHOCTH, O0IIEH KyIbTYPHI TOBEACHUS B TIPUPOJIC; UHTETPAITUH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOAOIIOTH30BaHNH (COOIIOICHHE TIPABIIT TIOBEICHHUSI B IPUPO/IC, OXPaHbI BHJIOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO H  TEXHOTCHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/laHME€  YCJIOBMHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HOoCJeAyIoNeMy MpoeCcCHOHAIEHOMY CaMOOTPEACICHUI0, B COOTBETCTBUU C
WHIVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3aMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUCHUs] OUOJIOTHUU
OCYIICCTBIISICTCS C YYETOM CICHM(PUKH €T0 COACP)KAHUS M HANpPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O06s13aTeIBHBIM YCJIOBHEM MPU 00YUYCHHHM OMOJIOTUU HA YyriayOJIEHHOM YPOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MAaTEePUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouojoruei. 3HaueHUE OWOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apen, I'. Mengnens, B. 1. Bepnanckuit, U. I1. IlaBnos, U. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer u3zydeHus Owuosjoruu. CBONCTBA KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroniye >kxuBble CUCTEMbI Ha pa3HbIX YPOBHSIX OpraHU3alUu.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runorte3a. [lonarue BBIOOpKH M €€ TOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «buoiornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1a60paTopHOE 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOCHU,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

MeTtonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMHM:  MHMKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUATBbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, PEAr€HTa, y4aCTHE B CTPYKTYPUPOBAHUHU KIIETKH,
TeIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMHHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoi Moiiekyibl. [lepBuuHas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, 1Ucaxapuibl, OJIUTOCAXapUabl U MOJIUCAXAPHUIBIL.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonornueckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
Kietke. [pyeue nykneozuompugocgpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHrue XUMHUYECKUX AJIEMEHTOB B JKMBOW IIPUPOIEH.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyln JunuaoBy», «HyKI€eMHOBbIE KHCIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
Oco0OeHHOCTH CTpPOEHUs TeTepoTpoHON U aBTOTPOPHON MPOKAPHUOTUUYECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BELIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbIN (qudy3us, odneryéHHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKHU PACTeHMI, TprOOB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
annapar [onbIXkHu, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHoua0B KieTkd. CTpoeHHe TpaHyJIsIPHOrO0 PETHKYJIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvodcu. TpaHCIOPT BEIIECTB B
KJeTke. Bakyonn pactutenbHbIX KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre u (GYyHKIMH MHUTOXOHIpUN W 1actun. llepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIACTHIbI (POTOCUHTE3UPYIOLIUX YKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmei.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuet 1 cxembl: «CTpoeHHE SyKapHMOTHYECKOW KIeTkn», «CTpoeHwme
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «3yueHnue ABMKCHUS [TUTOIIA3MbBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHne KiIeTku: mpespamieane ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0OpoIuiacToB B mpolecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otanbl SHEPreTUYECKOrO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunmpoBanue. Inepaus memoparnnoco epaouernma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctiou, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHoW uHopMmanuu. ['eHeTrnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHbeix PHK B OmocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKapUOT W 3YKapHOT. Perynsnusi akTUBHOCTH T'€HOB y IpoKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — Hekierounbie GOpMBI )KU3HU B 00IUraTHbie apa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld - Habopbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsiuus mMuTOTHMYECKOro IMKIA KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

TkaHu pacteHuil. TUNbI paCTUTENBHBIX TKAHEW: 00Opa3oBaTeIbHas, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIlIeYHas, HepBHasg. OcoOEHHOCTH cTpoeHus, (GYHKUUNA U
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHuil. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. JI[BMKEHME MHOTOKJIETOYHBIX MHUBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE NuIIeBapeHue. [InTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHCOpT BELIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHMSI KPOBEHOCHOM CHUCTEMBI IIO3BOHOUYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. BoiiesnieHue y :)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MeXaHH3Mbl pabOThl OpraHoB BblAeneHusd. CBs3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX JKMUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XMMHUYECKOU 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MUMMYHHUTET. Bpokn€HHbIH W NpUOOpPETEHHBIN crneuupuuecKkuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxkumocte ©  peryisiuMsi |y OpraHu3MoB. PazgpaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3ipa’)kuMOCTh U peryJisiiys y pacTCHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cuctema U €€ OTieJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [[elicTBre TOpMOHOB. B3anMocCBA3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas

CUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11eyHas CUCTEMAY,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue H0KJeBoro uepps», «HepBHas
cucreMa poeio», «HepBHas cucrema gnsarymku», «HepBHas  cucrema
npecMbikatomuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O06opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHBIX JBMKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Meiiose. KpoccuHrosep. bruonornyeckuit cMsICi
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinus). 3aKiiaika OpraHoB M TKaHEHW U3 3apOoJbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aUMOJICHCTBUII TE€HOB. BrusHue Ha 53MOPHOHAIIBHOE PAa3BUTHE Pa3TUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PacCHpOCTpaHEHUE B Mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodur u cnopoput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyISIMUA OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUApPBDY, «Meho3y, «XpoMocoMb», «I'ameToreHes», «CTpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMoOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYIOJbHBIX pACTEHUI», «KU3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN LHUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlabopaTopHas padora «/3yueHue cTpoeHUs MONOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOABIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTuka — HayKka 0 HaCJeJACTBEHHOCTH W W3MEHYUBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TEHETUKH: THOPUAOJIOTHYCCKUN,  IIUTOJIOTHUCCKHHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIIUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokoieHus. [IpaBuno qomuHupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJEJOBAaHWE T€HOB, HAPYLIEHUE CUEIUICHHUS MEXAY TeHaMH. XPOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorumn kak uenoctHas cucremMa. [lineorponuss — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeaUIeNIbHbIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TIPOLIECCOB, TMOBEIEHHUA W  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunn  denomeka», «Kapuotunm npozoduib», «Kapuotum OTHIBD,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTPAlMA 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJECIb JJIs



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpeIIMBaHUs Y APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHass U3MEHYUMBOCTh. Ponb cpeasl B opMupoBaHUH
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Bupl reHOTHTTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHASI, MyTaIl[AOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON U3MEHYUBOCTU. POTb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3JJaHUH
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

O6GopynoBaHue: KMBbIE W TepOapHBIE SK3EMIUIAPHl KOMHATHBIX PACTEHUH,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYUBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y Apo3opunsl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIAUOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3Hu dYenoBeka. bolie3HW ¢ HACIEACTBEHHOW MPEeapacroiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
00JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4eHHs] T€HETUKH
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOMCXOXICHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Metonbl ceneKnuOHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJCKIIMOHHOW  paboThl.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUi Y KyJbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBuaosas rudopuaAn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIINU PACTEHUN U KUBOTHBIX. «3enéHas
DesONOYULY.

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpagienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

Iloptpersi: H. WU. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metogpl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkekypeusi «OCHOBHBIE METOJIBI W JIOCTHIKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounass mnxkeHepuss. Meroapl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aUsS W COMATHYECKHUMH
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasd HHKeHepus. MCKycCTBEHHBI CHHTE3 I'€Ha W
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3JaHHS KOMILIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHune MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxknenne W pa3BUTHE 3BOJIOIHOHHBIX MpeICTABJICHHHA B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHM3MOB, HACIEJICTBEHHas M3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
XKUBBIX cymiecTB (o Jlamapky)», «MexaHusm (popMupoBaHUs MPUCTIOCOOTEHUH Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroobpasue KyJIbTypHbIX (opM KanmycTbl», «Ilopomabl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BOIIOLUNA. COBPEMEHHBIE METOBI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuidi. M3Menenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBJIIEHHWE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHYuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momyssiusax. D¢ deKT ocHoBaTes..
Opdexm 6Gymouinounozo eopnviwika. CHUdCEHUE 2eHEeMUYECKO20 pAa3HO00pa3us:
npuuunsl u creocmaus. llposenenue sgpgpexma opetigha eeHo6 8 OONLUUX U MATBIX

NONYNAYUSX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouooruueckas (pernpoayKTuBHas).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mm3pyntuBHbiii). [lomoBoit oT60p. BO3HMKHOBEHHE W 3BOJIOIUS COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHne mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumepsl pucocobsIeHNH y OpraHu3MOB: Mopdoiorudeckue, GU3HoIOTHIECKuE,
Oonoxumudeckue, ToBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOIOIMHU. M3omsmust — imtoueBor (akTop BUmooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OMONOTUH B pa3pabOTKE HAyYHbIX METO0B COXPaHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpadpuyeckas N30JSMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U XepTB», «Cxema necTBus
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  «oKuBble  uckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3KHUBOTHBIX», «DHU3MOIOTHYECKUE
apantaiun», «IIprucnocoOIeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIionasl pacTeHuid»,
«KamycTHO-peAeUHbINH THOPUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepel ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOIEHUI, yyyea NTUI] U 3Bepel pa3HbIX
BUJOB, repOapuu pacTeHuM ONM3KUX BHUIOB, OOpa30BABIIUXCS pPa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHIE H3MEHUUBOCTH Y 0COOCH OJTHOTO BUIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlabopaTopHass padora «CpaBHEHHME BHJOB 110 MOP(HOIOTHUUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus Makpo3Bosronuu. [lameoHTonormuyeckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHONIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METOAbl U3yUCHUS HBOTIONUU. [ OMOIIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumMocTs 3Botouud. ApanTtvBHas paauainus. HepaBHOMEpHOCTH TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»,  «CeMeHHbBIE
nanopoTHUkKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKAa M IIHMIaH3e», «[JIaBHBIC
HaIpaBJICHUS dBOJIOIUNY, «OO011IHe 3aKOHOMEPHOCTH 3BOJTIOITUN.

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKIEHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanw, JI. I[Tacrepa. [IpoucxoxxaeHne >xu3Hu U aCcTPOOHOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 Heopranmyeckux. Omeir C. Mumnepa u I'. FOpm.
O6pazoBanue noinumepoB u3 MoHomepoB. KoanepBarnas runoreza A. Y. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeiHa, reHeTwdeckas rumore3a .
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiin u MeTo bl €€ n3yueHus. MickonaeMble OpraHun4ecKue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30#, Me3030i, kaliHo30i. OO011as XapakTepruCTHKa KIIMMaTa ¥ T€OJOTUUECKUX
npoiieccoB. [TosiBeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BbIMUpPaHUSI — IKOJIOTHUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpaneHnust OnopasHooOpasus Ha 3eMIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  H3BONIOUUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe ATanbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHMs IYKapHOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTouHbIe BOJMOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHU», «CxemMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnomnoctabeiey, «Ilnockue
yepBu», «UneHucroHoruey, «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItney, «MitekonuTtaromuey, «Pa3Butue )xu3Hu B apXxeuckou spe», «PazButue
XKU3HU B IPOTEPO3OMCKON dpen», «Pa3BuThe KHW3HM B MAJIEO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHbIC MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydelia MITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEW, TIOJE3HBIX HMCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTAaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
Opu 1o n3ydeHno abuMOreHHOTro CUHTE3a OPraHUYECKUX COSIMHEHHM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEJIOBY.

IpakTuueckas padora «/3yueHrne 0oCOOCHHOCTEH CTPOEHUS TTO3BOHOUYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C KUBOTHBIMUA. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOrO MO3Ta UM BTOPOMl CHUTHAJIBHOMN
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHoreHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHuMe 4denmoBeKOOOpas3HbIE 00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbld, mepBbie
M3TOTOBJIEHUS OpYyAUM Tpyaa. YemoBek NpsAMOXOSAIINN U IEPBBIA BBIXO/ JIOIEH 32
npenensl Adpukn. YenoBek reinensoeprckuii — o0l nmpeok HeaH 1epTaTbCKOTO
YEeJIOBEKa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOTO KiuMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MajJeoreHOMHUKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue pacel. IloHdarue o pace. bompmume pacel: eBponeouHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocOONEHHOCTh YeNOBeKa K pPa3HbIM YCJIOBHSM OKpYXarouledl cpeabl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTHIo U PU3HOTIOTUIO
YEJI0BEKA.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKON)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX TMOMYyJsUUi. buoconuranbHble UCCIEA0BAHUS MPUPOILI UEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNer dYeloBeKa U CKENeT IIHUMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «Tamnbl IBOITIOLMHU YEIOBEKA», «Packl 4eIoBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaguu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIENb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHue o0coOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkens, A. Tenciau, B. H. Cykauéa. Pa3gensl u 3amauu
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKPY’KaIOIIEH CPeIbl: IOKAJIBHBIM, pErHOHATBHBIN U TII00ATBHBIH.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

[loptpetr: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CPEeIbI».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JerctBusd. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. JDKOJOTUYECKHUE TPYIIIbI
pacTeHUil M >KUBOTHBIX TO OTHOLIEHHIO K cBeTy. CurHajgbHas poOJjb CBeTa.
doTonepuoan3M.

Temneparypa kak skosoruueckuit ¢dakrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorudeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJiep>kaHuio BogHOro Oananca. Knaccudukanus pacTeHHl MO0 OTHOIIEHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTH cpeJl 00uTaHusT Opranu3MoB. [Iprcnoco6aeHns OpraHu3MOB K )KU3HU
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
dbopMBI pacTeHHil: JepeBbs, KYCTApHHUKH, KYCTAPHHYKH, MHOTOJICTHHE TPAaBhI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XHITHAYECTBO, cMMOMO3 u ero ¢opmel. [lapazutusm, koomeparus, MyTyalinusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieicTBUsl  (Tomuueckue, (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKIIOUCHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOUTaHUS OpPraHU3MOBY», «bBHOJOTUUYECKHUE PUTMBDY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuu pPacTeHUN W S>KUBOTHBIX, MPUCIOCOOJCHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3Bepel, repOapuu
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHust JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapuM M KOJUIGKIIMM PACTEHUM M SKUBOTHBIX, OO0JalalOIUX dYepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BpisiBIeHHE MPUCHIOCOOJICHUI OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOIMYJISLHH. [lonmynamust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMKKa TONYJSIUK W €€ peryisinuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCICHHOCTH NOMNYJALUN: poiib (HaKTOpPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUAOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Huu. [loTeHnnanbpHas U peaau30BaHHAs HUILIH.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. DKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPAlMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl U cxembl: «IKOJIOTMYECKHE XapaKTEPUCTUKH MOMYJISLUNY,
«IIpocTpancTBEHHass  CTpyKTypa  nomyysiquu», «Bo3pacTHele  mupamMuibl
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu paCTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIHOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIAYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B sKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKLECCUM W UX NPUYMHBL. AHTPOIOIr€HHBIE BO3JECUCTBUSA Ha
cykneccuu. Knumakcunoe cooOmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€Co8, cmenel, nyCcmvitb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEX1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYUBOCTb OPraHU3MOB, MOMYJISIUN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030eticmaus. MeToaoorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHus  (MacTOWIIHAS, JCTPUTHAS)», «DKOJOTHYECKas MHUpaMHaa YHCey,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHnas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
noxkapa», «JKOCHUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
SHEPTUU B arporeHo3ey, «[Ipumepsl ypooskocuctem».

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlabopaTopHass pabGora «l3yueHue pazHOOOpa3us MEIKHX IOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
eIbHUK, Ha CYXO/O0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIH
CyIIeCcTBOBaja KM3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6Mocdepsbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMU4Yeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHMIA B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lonsiTue o Grnome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IMHPOKOIMCTBEHHBIC Jie€ca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIH.

CtpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHAIA |
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «l'eocdepsr 3emmuy», «KpyroBopor azora B mpupoe»,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor Kuciopoma B TPHUPOIE»,
«KpyroBopoT Boabl B mpupozae», «OCHOBHBIE OMOMBI Cymn», «Kinummarumdeckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannasiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHsay, « Tpornuueckuit gecy.

OO6opynoBanue: repbapuu PaCTCHUI Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:ka0OIIafA Cpeaa

DKOJIOTUYECKHE KpHU3UChI M WX TPUYUHBL. Bo3jaciicTBue demoBeka Ha
ouocdepy. 3arpsi3HEHNE BO3YIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsa3HeHue BOIHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpOIIOreHHOE BO3ACHCTBUE HAa PACTUTEIBHBIA M XKHUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xnuru. Ocobo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPHUHIIHUIMBI YCTOMYMBOTO PA3BUTHSI YEIIOBEYECTBA M IIPHUPOJIBI.
PanvonansHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOJOB MOHUTOPUHIA pPA3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowerll U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbobvL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMocheps», «3arpsis3HeHne Tuapochepu»,
«3arpszHeHune mouBb», «[lapHUKOBEI 3P hexT», «Oco00 OXpaHseMble TPUPOTHBIC
TeppUTOPHUI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHoN KHUTH pernoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K  OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMH 00YUYAOIIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, pEHICHUHM Yy4YeOHBIX ¢ T[O3HABATENIBHBIX 3a/lad, BBHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU niepe; PonnHoM, ropaocTu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCHUHCKUX YYEHBIX B CTAaHOBJIICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUE, COOJII0ICHUE TUTUEHUYECKUX MTPABUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AKTUBHOM JESITEIBHOCTH TEXHOJIOTUYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun U peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPHUOOpETAEMBbIE ITPU U3YUECHUU OMOJIOTHH 3HAHMS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPHUATHE ICUCTBUI, MPUHOCAIINAX BPE OKPYKAIOIIEH MPUPOJHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH HKOJIOTHICCKOMH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTHYECKUX 3HAHUA B IEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIFHO HCIIOb30BAaTh OMOJOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buoiorwsy»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIICCTBO, YHEPIHs, SIBICHHE, IPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOW U COITUAILHOM MPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUS, COBMECTHAS JICATEIBHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyalM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAyKTHBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBS3€il M OTHONICHWH B W3yYaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATECILHOCTH, OIIEHUBATh COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHATUSIMHU U METOJ/IaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC UJCH, Mpejaratb OpUTHHAIbHBIC MOIXObl U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIIOBapSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckodt MHGOpMaLUU, HEOOXOAUMON JIsl BBITIOJIHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO  BBIOMpaTh  ONTHUMalIbHYI0  (OpPMY  IpEACTABICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKU M CUMBOJIBI, (HOpMYyJbl, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU 1€ iCTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3ULIMHA APYTUX YYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMH OOIIECHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJIBI COBMECTHBIX NEUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3YJIbTAaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JAESITENIbHOCTh, BBIABIATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKON SPYIULMHA B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  [O3HABAaTEIBHOM  PEQIIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpU aHaldu3e pe3yJbTaToB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunpHoro  oOyueHus  oOydawomuxcs  Ouonmorud. OHHM — BKJIIOYAIOT:
crienuduyeckue st OMOJIOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peambHBIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysiabTaThl MPEACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
MIOTOMKOB MEPBOr0 MOKOJEHHUS, PAaCHICIUIEHUs, YHCTOTbl T'aMET, HE3aBUCUMOIO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHMCaHWE, W3MEpEHUE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAaCTEHHM, JKMBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUMOB MUTAHUSA, POTOCUHTE3A U XEMOCHHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBAaTh B3aMMOCBSI3U MEXAY OpraHOMJAMU KIETKA U HX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMEeHa BelIEeCTB, ATanamMH KJIETOUYHOTO LIUKJIA U )KU3HEHHBIX [UKIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBIMH OMOJIOTHYECKUMH MPOLIECCAMU U SIBJICHUSIMU, J€IaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYIHpPYS I1€lb KCCICIOBAaHUS, AaHAIU3UPOBATH IOJTyYEHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPENCTaBISATH  MOJYYCHHBIE  Pe3yJbTaThl HA  YUYCHHUYECKHUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymied mpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO034iCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISITh MO3HABATEIbHBIM
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
MPOJOJDKEHUE OMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPeaHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJI, 3KOcUCTeMma, Ouocdepa), OHOJIOTHYECKUE TEOpUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boiroruu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), npaBuna (Munumyma . JluOuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOrO  IO3HAHWI,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOO0aMH BBIABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aJJIONaTPUIECKOTO ¥ CUMITATPUYECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXAY IpOLECCAMH HBOJIIOLNH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOIEHHOCTh BUAOB K cpene OoOWTaHusi, abMOTHUECKUX M OHOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCMOJb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CPeJibl OOUTaHUsI, €IUHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE peliaTh OMOJIOTUYECKHUE 3a]a4H, BBISBISITh IPUIHHHO-CIIC/ICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu paboTe ¢ y4eOHBIM U J1ab0paTOPHBIM 00OPYIOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpPYS 1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TMOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r100anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
IPOMBIIIEHHOCTH, YIAyOJsTh MO3HABAaTENbHBIM HWHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aIUsAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IlpakTnueckue
NporpamMmsl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cCUCTEMBI U WX U3yUCHUE 2
3 Buonorus kinerku 2 0.5
4 Xumuueckas OpraHu3amus KIeTKH 10
) Crpoenne u QyHKIIUU KIETKA 8
6 OOMeH BelIecTB U MPEBPaIEHHE YHEPTHUN B 9 1
KJIIETKE
7 HacneHCTBeHlfa;I nH(pOpMAaIUs 1 9 05
peanuzanys e€ B KIETKe
JKU3HEHHBIN LUK KIIETKA 6 1
Crtpoenne 1 QyHKIIUH OPTaHU3MOB 17 15
10 PasmHOKEHHE U pa3BUTHE OPraHU3MOB 8 15
1 I'enernka — Hayka O HaCIEICTBEHHOCTH H 5 05
M3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6
14 I'enernka genoBeka 3 0.5
15 Cenexuust opraHU3MOB 4 1
16 buoTexHonorus u cuHTETHYECKAst OMOTIOTHS 4
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 0 13




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE IBOITIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaThbl 14 2
3 Makpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxXaeHNEe U Pa3BUTHE KU3HA Ha
4 p 21 p 15 15
3emie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy>Karolleu cpenoi
7 Opranu3Mebl ¥ cpesia oOOUTaHUS 15
8 DKOJIOTHS BUJIOB U TIOIYJISIINI 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KocHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




MPOBEPAEMBIE HA ET'D IO BUOJIOTUU TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOU
OBPA3OBATEJIBHON MPOT'PAMMBI CPEJHEI'O OBIIET'O OGPA3OBAHUSA

Kon
NMpoBePsSIEMOro
TpeOoBaHUS

IIposepsiemble TPeGOBaHHUsI K MPEAMETHBIM Pe3yJibTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
CpeHero oo1ero oopa3oBaHus

ChopmupoBaHHOCTh 3HaHHI O MecTe W poOJiM OHOJOTMM B CHCTEME ECTECTBEHHBIX HAayK, B (OPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MHMpPA, B IO3HAHWN 3aKOHOB MPHUPOJBI U PEIIECHNUN KXU3HEHHO Ba)KHBIX
COLIMANIBHO-3TUYECKHUX, IKOHOMHUYECKUX, SKOJOTHYECKUX MpOoOJIeM 4YeIOBEYecCTBa, a TAKK€ B PELICHUH BOIPOCOB
PaIMOHAIBLHOTO MIPUPOIOTIONB30BaHuUs, B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHSI K TPUPOJIE, OOIIECTBY, YETOBEKY;

0 BKJIAJIC POCCUUCKHUX U 3apyOEKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHU

Brnanenune cucremoll 3HaHWI 00 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHUS, HCIOJIB3YEMBIX B OHOJIOTHUYECKHX
WCCTIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHWE, M3MEpPEHWE, MPOBEIEeHHWE HAOMIOACHUN); CrocobamMu
BBISIBJICHUS M OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIE.

YMeHHe BBIIBUTATh THIIOTE3bI, IPOBEPATh UX SKCIIEPUMEHTAILHBIMU CPEICTBAMHE, (DOPMYIIHPYS 1IeIh UCCIICIOBAHNS,
aHAJIM3UPOBATh MOJYYCHHBIC PE3YJIBTATHI U JICIATh BBIBOJIBI.

BbIsiBIIeHHE 3aBHCHMOCTH MEXKIy HCCICIyeMbIMH BEIMYHMHAMH, OOBSICHEHHE IOJNYYCHHBIX pE3yIbTaTOB U

(I)OpMy.]'H/IpOBaHI/Ie BBIBOJOB C UCIIOJIB30BAHUCM HAYYHBIX HOHHTHﬁ, TCOPI/Iﬁ 1 3aKOHOB

YMeH#ue BIIaJIETh CHCTEMOM OMOJIOTMUECKHUX 3HAHHMA, KOTOPast BKIIFOYAET: OCHOBOIIOJIAraroIiyie OHOJIOTHYECKIE TEPMUHBI
Y TIOHSTUSL (3KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BHJ, MOIYJIALKUS, SKOCHCTEMa, OMOIIeHO3, Oruocdepa; MeTabon3M,
roMeocTas, KIETOYHbIA  HMMMYHUTET, OWOCHHTEe3 Oenka, OHOMONMMEpBI, JUCKPETHOCTh,  CaMOPETYJISLKS,
CaMOBOCIIPOM3BEICHHE, HACIIEACTBEHHOCTh, I3MEHUMBOCTh, SHEPrO3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oouonorndeckue Teopuu: kierounas teopus T. IlIBanna, M. Ilnelinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOTO
nmMmyHurera II. Opmux, W.M. MeunukoBa, XpomMocoMHas Teopus HacieAncTBeHHocTd T. Moprana, 3akoH

3apOoJbIIICBOI0 CXOACTBA K. Bapa, 9BOJIIOLIMOHHAA TCOpUA 4. I[apBI/IHa, CHUHTCTHYCCKAA TCOPHUA 3BOJJIIOLUHN, TCOPUIL




aaTponorene3a Y. /lapsuna; Teopus ouoreoneHoza B.H. CykauéBa; yuenne H./. BapuiioBa o nieHTpax MHOT000Opa3us
U IPOMCXOXKJEHUS KyJIbTYPHBIX pacTeHuil, yaenue A.H. CeBepiioBa o myTsX U HaIllpaBJICHUSX ABOJIIOLMH, yueHue B.1.
Bepnajckoro — o 6uocdepe);

3aKOHbI (€MHO00pa3usi MOTOMKOB IEPBOrO IOKOJIEHHS, PaCLIEIUICHUs IPU3HAKOB, HE3aBUCHMOTO HACJIEIOBaHUS
npu3HakoB 1. Menzens; CUEelIeHHOro HaclleOBaHWs IPU3HAKOB M HapylIeHUs cleruieHus reHoB T. Moprana;
TOMOJIOTHYECKHX PSI0B B HaciIeACTBeHHOU n3MeHunBoctu H.M. BaBunosa; renernyeckoro paBHoBecus [x. Xapau u
B. Baitn6epra; 3aposimeBoro cxonactsa K. bapa; Ouorenerndeckuit 3akon 3. ['ekkens, . Mroepa);

MPUHIMIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH );

npasmwia (MuHuMyMa 0. JInOuxa, 3K0J10ruuecKoi mupamMuabl 4uces, OMOMAacChl U SHEPTHH);

rurnoTesbl (koarepBatHoil A.W. Onapuna, nepsuunoro 0ynvona J[x. Xonaeina, mukpocep C. doxkca, pudosuma T. Yek)

YMeHue pemath IOUCKOBbIE OWOJIOTMYECKHE 3a/layM; BBISBISATH MPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY
HCCTIelyeMbIMU OUOJIOTHUECKUMHU O0bEKTaMHU, MPOLIECCaMU U SIBICHHUSIMU; J€aTh BBIBOABI M MPOrHO3bl HA OCHOBAaHUU
MOJTy4E€HHBIX PE3yJIbTaTOB;

COCTABJISITh TE€HOTUIIMYECKUE CXEMbl CKPEIIMBAHUS JUIS DPAa3HBIX THUIIOB HAcJENOBaHHs IPU3HAKOB Y OPraHU3MOB,

COCTaBJIATH CXEMBI IIEPEHOCA BEIICCTB U DHEPIUU B OKOCUCTEMAaxX (HCHPI IIUTaHWA, ITHIICBBIC CCTI/I)

VYmenune YCTaHaBJIMBAaTbh B3aMMOCBA3U MCEXKAY CTPOCHHUEM H (bYHKI_[I/ISIMI/IZ OopraHonaoB, KICTOK pPa3HbIX TKaHeﬁ,
opraHaMv U CUCTEMaMH OpPraHOB Yy paCTeHI/Iﬁ, JKUBOTHBIX M YCJIOBCKA, MEXAY STallaMKn oOMeHa BC€HIICCTB, 3TallaMHu
KIICTOYHOI'O IHUKJIa W JXHN3HCHHBIX HIHKJIOB OPraHU3MOB; OSTallaMHU 3M6pI/IOHaJ'IBHOI‘O pa3BUTHA; T'CHOTHUIIOM H
(1)6HOTI/IHOM, q)eHOTI/IHOM u q)aKTOpaMI/I CpClbl O6I/ITaHI/I${; nmponeccaMmu 3BOJIFOOUH; ABMIKYIIUMHU CUJIAMU

AHTPOIIOICHE3a; KOMIIOHCHTAMHU pPa3JIMYHbIX SKOCUCTEM U HpI/ICHOCO6J'ICHI/I$IMI/I K HUM OPraHu3mMoB

YMeHue BIICIATD CYLICCTBCHHBIC IIPU3HAKU:

CTPOCHHA BUPYCOB, KJICTOK IMPOKAPHUOT WU I3YKAPHUOT, OJHOKJIICTOYHBIX W MHOTOKJICTOYHBLIX OPraHU3MOB, BH/IOB,
6I/IOFGOHCHO3OB, 9KOCHUCTEM U 6I/IOC(1)epBI; CTPOCHUA OPraHOB U CUCTECM OPraHOB paCTeHHﬁ, JKHMBOTHBIX, YCIOBCKA,
MMPpOUECCOB KUSHCACATCIBHOCTH, IMPOTCKAOIINUX B OpraHU3Max paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA, OMOJIOTHYECKUX

IporeccoB: oOMeHa BeriecTB (MeTaboau3M), HHQOPMAIIUK U MPEBpAILEHHs] SHEPIUU, OpOKEHHs, aBTOTPO(GHOTO U




rerepoTpoHOro THUIIOB MUTAHMA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, rameroreHesa, aMOpHOTeHe3a,
MOCTAMOPHOHAIIBHOTO ~ Pa3BUTHS, Pa3MHOKCHHUS, WHAMBUAYAJbHOTO Pa3BUTUS OpraHu3Ma (OHTOTEHE3a),
B3aUMO/JICHCTBUSL T'€HOB, T€TEpPO3MCa; AECUCTBUM HCKYCCTBEHHOIO OTOOpa, CTAaOMJIM3HUPYIOLIETro, IBHUXKYIIETO U
Pa3phIBAIOIIETO ECTECTBEHHOTO OTOOpa; aIONAaTPUYECKOTO M CHMIIATPUYECKOTO BHI000pPA30BAHMUS; BIHSHUS
JNBUKYIIMX CHJI 3BOJIONMM Ha TIeHO(OHJ MOMyJSIMH; HPUCIOCOOIEHHOCTH OpPraHU3MOB K cCpele oOuTaHus,

qycpeaoBaHuA HaHpaBJ'ICHI/Iﬁ SBOJIIOLUHA,; KPYTrOBOPOTa BCUICCTB U IIOTOKA SHEPTHUU B OKOCUCTEMAX

ChopMupoBaHHOCTh YMEHUS BBIIEIATH CYIIECTBEHHbIE IPU3HAKM BUPYCOB, KIETOK IPOKApPUOT U DYKapHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHM3MOB, BHJIOB, OMOTCOIICHO30B M YKOCHUCTEM; OCOOECHHOCTH IPOIIECCOB
oOMeHa BemlecTB W TMpPEBpAIeHHs] SHEPTHH B KIETKe, (POTOCHMHTE3a, TUIACTHYECKOTO W IHEPreTHYECKOTo OOMEHa,
XEMOCHHTE3a, MUTO34a, MeﬁOSa, OIINIOAOTBOPCHUS, Pa3BUTHUA U PASMHOXKCHUA, THANBUAYAJIBHOI'O PA3BUTHA OpraHrU3Ma
(oHTOTEHE3a), OOPHOBI 3a CyIIECTBOBAaHWE, €CTECTBEHHOro o0TOOpa, BUI000pa30BaHHWs, MPHUCIIOCOOICHHOCTH
OPraHu3MOB K cpeJie OOUTaHUsI, BIUSHISI KOMIIOHEHTOB DKOCHUCTEM, aHTPOTIOT€HHBIX M3MEHEHHH B 9KOCUCTEMaX CBOCH

MECTHOCTH, KPYrOBOPOTa BEIIECTB ¥ MPEBPAIICHUS SHEPTHH B OHOCchepe

YMeHue HCMnoiab30BaTh COOTBETCTBYIOIIME APryMEHTBI, OHOJOTHYECKYI0 TEPMHUHOJOTHI0 U CHMBOJHKY IS
JI0Ka3aTeNIbCTBA POICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKHUX IPYIII; B3aUMOCBSI3U OPraHU3MOB U CPe/Ibl OOUTAHMUS;
€IMHCTBA YEJOBEUYECKUX pac; HEOOXOJUMOCTHU 3I0pPOBOrO OOpa3a KHU3HU, COXPAHEHHUS pa3HOOOpa3usi BUAOB U

OKOCHUCTEM KaK YCJIOBHA COCYHICCTBOBAHUA IIPUPOJAbI 1 YEJIIOBECUCCTBA

YMeHue KPUTHYCCKH OLICHHUBATb I/IH(i)OpMaI_II/IIO OHOJIOrTYECKOI0 COACPIKAaHUA; HHTCPIIPETUPOBATDb OTUYCCKHUEC aACIICKThI
COBPCMCHHBIX HCCIICIOBAHUH B 6I/IOJ'IOFI/II/I, MCAUIIMHE, 6I/IOT6XHOHOFI/II/I; pacCMaTpuBaTh ria00aabHbIE DKOJIOTHYECKHE

HpO6J’I€MLI COBPEMCHHOCTH, Q)OpMHpOBaTB 110 OTHOIICHHNIO K HUM CO6CTBCHHYIO IIO3HUILINIO




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOI'NA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Bbuomornsa xak HaykKa. JKuBble cCTEMBI U X HU3YUYCHHUC

11

CoBpemeHHast OMOJIOTHSI — KOMIUJIEKCHAs: Hayka. buojormueckue Hayku U u3ydaeMble UMHU IpoOiembl. DyHIaMEHTaJIbHBIE,
MIPUKJIaIHbIE ¥ IOMCKOBBIE HAYYHbIE CCIEA0BaHNS B OMOJIOTUH.

3HaueHue OHOJOTMH B (POPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAydyHON KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C
O6uonorueil. 3HaueHNe OMOJOTUH B TPAKTHUECKOHN IEATEIILHOCTH YeJIOBEKa: MEUIIMHE, CETLCKOM XO3SIIICTBE, TPOMBIIIJIECHHOCTH,

OXpaHe IPUPOIBI

1.2

JKuBrIe cucTeMEBI Kak npeaAMET U3YUYCHUA ouonorun. CBOMCTBA )KUBBLIX CUCTEM: CANHCTBO XUMHNYCCKOT'O COCTaBa, TUCKPETHOCTDH
U IeJIOCTHOCTh, CJOXKHOCTb U YHOPSAJOUYEHHOCTh CTPYKTYPBI, OTKpPBITOCTh, CaMOOPIraHM3allMs, CaMOBOCIIPOU3BEIEHUE,
pa3apaKuMoCTh, U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJEKYISPHBINA, KIETOYHBINA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM,
9KOCUCTeMHBbIN (OMoreoneHoTrueckuit), ouochepusiit. IIpoueccrl, mpoucxosimue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH

#uBoro. JKu3Hp kak popMa CyIiecTBOBaHHUS MaTepUuu

1.3

MeTOI[BI OMOJOTHYECKOM HayKH. HaGJ’IIOI[CHI/IC, HN3MCPECHHUEC, DOKCIICPUMEHT, CUCTEMATHU3allUsA, METaaHAIU3. IlonsATHE O 3aBUCHMOM
M HE3aBUCHMOM HCpCMCHHOfI. HJ'IaHI/IPOBaHI/Ie OKCIICpUMCHTA. IlocTranoBka u IIPOBEPKA T'UIIOTES. HyneBa;I runore3a. [lousTue
BLI60pKI/I ueé AOCTOBCPHOCTD. P336pOC B OMOJIOTHYECKUX JaHHBIX. OI_IGHKa AOCTOBCPHOCTU MOJIYUCHHBIX PE3YJIbTATOB. HpI/I‘{I/IHBI

HCKaKCHUS PE3YJIbTATOB SKCIICPUMCHTA. [loHsATHE CTATUCTHMYECKOIO TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knetka — crpykrypHO-(QyHKIIMOHANBHAS eAuHMIIA KUBOro. Mcropust oTkpwiTus KieTku. Pabotel P. I'yka, A. JleBenryka.
Knerounas teopus (T. [lIBann, M. [neiinen, P. Bupxos). OCHOBHBIE MOJI0KEHHSI COBPEMEHHOM KJIETOYHOM TEOPHH.
MeToibI MONEKYASPHOM M KJIETOYHOW OHMOJOTHH: MHUKPOCKOIUSA, XpomaTorpadus, 3mekTpodopes, METOJ MEUEHBIX aTOMOB,

middepeHnnanbHoe HEHTpUPYrupoBaHNe, KyITbTHBUPOBAHUE KIIETOK




XHWMHUYECKNH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPONIEMEHThI. Bosa 1 €€ poJib Kak pacTBOPUTEINS, peareHTa, y4acTHE B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYIsUuu. MuHepalbHble BELIECTBA KJIETKU, UX OHoJoruueckas pojib. Poib KaTHOHOB U
AHUOHOB B KJIETKE.

Bbuonornyeckue nonmumepsl. benkn. AMHHOKUCIIOTHBIH cocTaB 0enkoB. CTpyKTyphl OeKoBOM Mosekyibl. [lepBuyHas cTpykTypa
Oenka, menTUAHAas cBsI3b. BropruuHasi, TpeTHUHas1, YeTBEpTHUHAs CTPYKTYphl. Jlenatypauus. CoiictBa 6enkoB. Knaccuduxanms
0enkoB. buonornyeckue GyHKIMM OEITKOB.

VYrneBoasl. MoHOCaxapu/ibl, AMCaXxapyuabl, OJUrocaxapuabl U nosucaxapuabl. OOIuU MIaH CTPOEHUS U (PU3UKO-XUMHYECKHE
CBOMCTBA yTIeBOJIOB. bruonorndyeckne GyHKIIUN YTIIEBOJIOB.

Jlunmuaer. T'unpodunbHO-THAPOGOOHBIE cBOMicTBA. Knaccudukarus munuaos. Tpurautepuast, Gocoaunuasl, BOCKH, CTEPOUIBI.

2:2 buonornueckue ¢pynkiuu aunuaos. O0mue cBOMCTBa OMOJOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbBIKaHHUIO,
MTOJTYTTPOHUIIAEMOCTb.
Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne nHykinenHoBbix kucioT. Hykneotuapl. [Tpunnun kommiementapaoctu. [IpaBuiio
Yapradda. Crpykrypa JJIHK — nBoiinas cnimpans. Mectonaxoxaenue u ouonorundeckue Gpyakuun JJHK. Buast PHK. @yakiun
PHK B knetke.
Crtpoenune Monekyinbl AT®. Makposprudeckue cBsi3u B MoJiekyiae AT®. buonornueckue ¢pynkuun ATD. BoccraHoBICHHBIC
nepeHoCcUrKH, uxX pynkunu B kietke. CekBennpoBanue J[JHK.
CrpykrypHas Ouoisiorus: Ouoxumudeckue U Ouopu3MUecKre HCCIEA0BAHUA COCTaBa M IPOCTPAHCTBEHHOW CTPYKTYpPHI
OHOMOJICKYIT
Tunsl KIETOK: yKapuoTHdeckas v npokapuoTudeckas. CTpykTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHuUs KICTKH.
Crpoenue mpokapuoTHyeckoil kieTku. Kierouynas crenka Oakrtepuil W apxeil. OcoOOEHHOCTH CTpOEHUs TeTepoTpodHOIl U
93 aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MeCTO U pOJIb MPOKApPHUOT B OHOLIEHO3aX.

Crtpoenre M (yHKIMOHUpPOBaHHE HSyKapuoTHyeckod kieTku. [lnasmartmyeckas memOpana (rasmanemma). CTpykTypa
I1a3MaTu4eckoi MemOpanbl. TpaHCIOPT BELIECTB uepe3 IUIa3MaTHUECKyl0 MeMOpaHy: HmacCUBHBIA (auddysus, obmeryéHHas

middy3us), akTUBHBIN (MEpBUYHBIA U BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-




KaJMEeBOr0 Hacoca. DHIOUMUTO3: MHUHOIMTO3, (haroruro3. Dx3ommto3. Kierounas crenka. CTpykTypa ¥ (QYHKIHH KJIETOYHON
CTEHKH pacTeHul, rpu0oB.

Huromnnasma. [{uto3omb. [{utockener. JIBmwxkenue mutomiazmbl. Opranousl kieTkd. OgHOMEMOpaHHbIE OPraHOUIbl KICTKHU:
suporazmatuueckas cetb (O1IC), anmapar ['onbkK, JIM30COMBI, X CTpOE€HUE U QyHKIMU. B3aumocBsI3b 0HOMEMOpaHHBIX
opranouioB kietku. CTpoeHHe TpaHysIpHOTO peTukyiayma. CUHTE3 pacTBOPUMBIX OeikoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit (arpanynasipHblit) HIO0MIIa3MaTHYeCKUil peTukyinyM. CekpeTopHas GpyHKUus annapara ['onbmku. TpancnopT BeliecTs B
KJIeTKe. Bakyosn pacturensHbIxX KieTok. Kierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOW/IBI KJIETKW: MUTOXOHIPUH, TIITACTU/IBI.

Crpoenue u GYHKIMM MUTOXOHIpUM M IutacTuA. llepBUuHBbIe, BTOPUYHBIE M CIIOXKHbBIE IIACTUBI (DOTOCHHTE3UPYIOIINX
3YyKapuoT. XJIOPOIUIACThI, XPOMOILIACTHI, JISMKOTIJIACThI BHICHIUX PACTEHUM.

Hememb6pannbie opranou sl kietku CtpoeHue U (yHKIUKA HEMEMOpPaHHbBIX OpraHoUA0B KIIeTKU. Pubocombl. MUKpOQHIaMEHTHI.
Mermieunsie kaeTku. Mukporpyoouku. Knerounsiii mentp. CTpoeHHE W JBWKCHHE KTYTHKOB W pEeCHUYEK. MUKPOTPYyOOUKH
nuToIiasMel. LleHTprods.

Anpo. OOosiouka sypa, XpoMaTHH, KapuOIUIa3Ma, SIAPBINIKA, UX CTPOCHHE W (GYHKIUHU. SmepHbIl OCNKOBBIM MaTpPHKC.
IIpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B HHTEp(ha3HOM sJpe. besnku xpomaTtuHa — TUCTOHBI.

Knerounsie Bximtouenus. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIIETOK DYKapHOT (PacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

2.4

AccuMWIALMS ¥ JUCCUMWIISAIUS — JBE CTOPOHBI MeTaboim3Ma. Tumbl oOMEHa BEHIeCTB: aBTOTPO(HBIA U TeTepOTPOHBIH.
Yyactue kucnopoga B OOMEHHBIX Mpolleccax. JHepreruuyeckoe oOecrmeueHue kietku: mnpespaiienne ATD B oOMeHHBIX
npoueccax. @epMeHTaTUBHBIN XapakTep peakiuil KiIeTouHoro meradonusMa. depMeHThl, UX CTPOCHUE, CBOWCTBA U MEXaHHU3M
neiictBus. Kodepmentsl. Otanuuns GepMEHTOB OT HEOPTaHUUECKUX KaTaau3aTopoB. benku-akTuBaTOphl U OENKU-UHTHOUTOPHI.
3aBUCHUMOCTBH CKOPOCTH (PEpPMEHTATUBHBIX PEAKIIUI OT Pa3IUYHBIX (PaKTOPOB.

[lepBUYHBII CUHTE3 OpPraHWYECKUX BellecTB B KieTke. PoTocuHTe3. Posb xiopomnactoB B mporecce ¢poTocuHTe3a. CBeToBas U
TeMHOBasi (¢a3bl. [IponykTUBHOCTH (hoTOCHHTEe3a. BnusiHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh (DOTOCHHTE3a. 3HaAueHHE

¢dboTocuHTE3A.




XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPU(DUIHMPYIONINE OAKTEPHH, >KEIe300aKTepHH, cepoOaKTepuH,
BOJIOPO/IHBIE OaKTepHH. 3HAYCHNE XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Buapl Opoxenus. IIpogykTsl Opo’keHHST M HMX HCIOJB30BAaHHE YEJIOBEKOM. AHa’pOOHBIC
MHUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJIOTHH M BO3OYIUTENH OOJIE3HEH.

AnpoOHBIE OpraHu3Mbl. JTanbl 3HepreTndeckoro oomena. [loaroroBurenbHbli aTan. ['kom3 — 6eCKUCIOPOAHOE pacillelIeHne
TJIFOKO3BI.

buonoruueckoe okuciaeHHe, WIM KJIETOYHOE JbpIXxaHue. Poilb MUTOXOHIpUH B Mpolieccax OMOJOTMYECKOrO OKHCIEHUS.
Huxnmraeckue peaknuu. OxuciurenbHoe (ochopmmpoBanue. [IpenmyiiecTBa a’poOHOr0o myTH OOMEHa BEIIECTB TeEpe

aHa’poOHbIM. D (HEeKTUBHOCTH SHEPreTUIECKOT0 0OMeHa

2.5

Peakun marpuyHoro cunTe3a. [IpuHIMIT KOMIVIEMEHTAPHOCTH B PEAKIIUSIX MaTPUIHOTO CHHTe3a. Peann3aius HacieICTBEHHOM
nHpopmanuu. ['eHeTHUeckuit koj, ero cBoicTBa. Tpanckpummms — Marpuunblid cuHTe3 PHK. [lpuHiumner tpanckpummmu:
KOMILJIEMEHTapHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTh. TpaHcisauuss u e€ stambl. Ydactue TpaHcnopTHeix PHK B
onocuHTe3e Oenka. YcnoBus OnocuuTesa 6enka. KogupoBanne aMMHOKUCIIOT. Posib pubocoM B OMocuHTE3e Oernka.
Opranu3anus reHoMa y IpoKapuoT B YKapHoT. Perynsmus akTHBHOCTH T'€HOB y MpokapuoT. [ unote3a onepona (. XKakoo, XK.
Mamno). Perymsiiiust o0OMEHHBIX ITPOLIECCOB B KileTKe. KieTounblii romeocTas.

Bupycbl — HeknieTounble (GOpMBI KHU3HU U oOiUratHbie napa3uThl. CTPOEHUE MPOCTHIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB,
OakTepuodaros.

BupycHbie 3a601eBanus yenoBeka, )KUBOTHbIX, pacteHuil. CIINJ[, COVID-19, counanbable 1 MEIUITUHCKUE TIPOOIEMBI

2.6

Knerounslil nuxi, ero nepuoasl u perysasuus. Murepdaza u Muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAIOIUX B MHTep(ase.
IlonroroBka KieTku K JeneHuto. [IpecuHTernyeckuil (MOCTMUTOTHYECKUH), CHUHTETUYECKHMH M IMOCTCHUHTETHYECKUN
(IPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3bI.

Matpuunsiii cunte3 JJHK — perummkannsd. puanuns! pennukanuu JJHK: xommieMeHTapHOCTD, TOJIyKOHCEPBATUBHBII CHHTES,
anTunapamuienbHocte. Mexanusm perumkannn  JIHK. Xpomocomel. Crpoenne xpomocom. Tenomepbl U Temomepasa.
XpPOMOCOMHBII Ha0Op KJIETKHM — KapuOTUN. JIUMIougHbIil M ramiouHbI HaOOphl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.

IlonoBeie XpOMOCOMBIL.




Henenne xnetkun — muto3. CTaauu MUTO3a U MPOUCXOIAIINE B HHUX MpoIlecchl. Tumbl MuTo3a. KaprokuHe3 M IUTOKUHE3.
buonoruveckoe 3HaueHre MUTO3a. Perysiiuss MUTOTHYECKOTO IMKIa KiIeTKd. [IporpaMMupyemast KJeTouHasi THOeIb — aromnTo3.

CDYHKIII/IOHaJH)Haﬂ I'€HOMHKa

Opranusm Kak OMoJIornyecKas CucTeMa

3.1

OI[HOKJ'[GTOLIHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBLIC OPTraHN3Mbl U MHOT'OTKAaHEBBIC OPraHU3MBbI.

@opMBl pa3sMHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKIIOYash BEreTaTUBHOE) W MoJoBoe. Buapl 0Oecnoyioro pa3MHOXKEHHS:
MMOYKOBaHUE, CHOPYIISILMS, pparMeHTalus, KIOHUPOBaHHUE.

[TosoBoe pasmuoxkeHue. llonoBble kineTkw, wiaM ramerbl. Meho3. Cragum Meio3za. IloBeneHne XpoMocoM B MeHO3e€.
Kpoccurrosep. buosornuecknii cmMbIca Mel03a 1 IOJIOBOTO Ipoliecca. Meno3 1 ero MecTo B )KM3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pa3Butue. ['ameroreHes y KWUBOTHBIX. [lonoBeie kene3pl. OOpa3oBaHWE W Pa3BUTHE IMOJOBBIX KIIETOK.
Cnepmarorene3 u ooreHe3. CTpoeHHE MOJIOBBIX KIeTOK. OMIOIOTBOpEHUE W SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI
OTIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NumuBuayansHOE pa3BUTHE OpraHu3MoB (oHToreHe3). CTamuu SMOpHOreHe3a >KMBOTHBIX (Ha MpuMepe Jiarymku). JpoGneHue.
Tunst gpobnenust. OcoOeHHOCTH APOOICHUS MIICKOITUTAIONTUX. 3apPOIBIIIEBBIC JTUCTKH (TaCTPYIISIHs ). 3aKIaKa OpraHoB U TKaHEH
13 3apObIIIEBHIX JINCTKOB. B3auMHoe BiMsiHUE YyacTel pa3BUBAIOIIETOCs 3apobliiia (AMOpHOHAIbHAS MHIYKIINA). 3aKIIaIKa [JIaHa
CTPOEHUS KUBOTHOTO KaK pe3yJIbTaT HepapXUUECKUX B3aUMOCUCTBUI reHoB. BinsiHue Ha SMOpHOHANBHOE Pa3BUTHE PA3THUHBIX
(haKkTOpPOB OKPYKAIOLIEH CpeJIbL.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHeiii nmepuon. Ilpsmoe u Hempsimoe pasButue. PazButue ¢ meramopdos3om y
0€CII03BOHOYHBIX U MIO3BOHOYHBIX )KHUBOTHBIX. bHOJIOrHYeckoe 3HaYeHHe MPSMOTO U HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE
B mipupoie. Tumsl pocTa >kMBOTHBIX. PaKTOPHI PETYISIUU POCTa )KUBOTHBIX U yesoBeka. CTaiuu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ®KUBOTHBIX U 4yelioBeKa. [lepro sl OHTOTEeHEe3a YenoBeKa.

PasmHokenune u pasButue pacrenuid. ['amerodut u cnopodur. Melio3 B )KM3HEHHOM LUKIE pacTeHuil. OOpa3oBaHue CIop B
nporuecce Meio3za. ['amerorenes y pacteHuidl. OIUIOJOTBOPEHHE U Pa3BUTUE PACTUTEIBHBIX OpPraHu3MoB. JIBoitHOe
OTLIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHU. MeXaHU3MBbI PETYISIIIMN OHTOTE€HEe3a Y PACTCHHH U

KHUBOTHBIX




3.2

I/ICTOpI/Iﬂ CTAHOBJICHUA W Pa3sBUTHUA I'CHCTHKU KaK HayKH. OCHOBHBIE TE€HETUYECKHUE ITOHSATHS M CHUMBOJIBL. | OMOJIOTMYHEIE
XpOMOCOMBI, aJUICJIBHBIC I'CHBI, AJIbTCPHATHBHBIC ITIPU3HAKH, I[OMI/IHaHTHI)H\/JI u peuecanHHﬁ IMpU3HAK, TOMO3UT0Ta, ICTCPO3NUT0Ta,
qucrasa JIMHUA, FI/I6pI/IIII)I, I'€HOTHII, (1)€HOTI/IH. OcHOBHBIE METOABlI T'CHETUKMU. I‘I/I6pI/IIIOJIOFI/I‘-ICCKI/If/'I, IIHTOJIOFI/IHGCKI/Iﬁ,

MOJIEKYJISPHO-T€HETUYECKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH Menzaens — 3akoH enuHooOpasusi THOPUAOB MepBoro mokojieHus. [IpaBuio
noMHHHUpOoBaHMs. Bropoil 3akon MeHzaenss — 3aKOH pacuierieHusl Npu3HakoB. lluTonormdeckre OCHOBBI MOHOTHMOPUIHOIO
ckpenuBanus. [ umoresa YMCTOTHI raMeT.

AHanuzupyroiiee ckpemuBanve. [IpoMexKyToUHBIN XapakTep HacleqoBaHUsA. PaclieruieHne MNpPU3HAKOB MPU  HEMOJTHOM
JTOMUHUPOBAHUH.

JurubpunHoe ckpeuiuBanue. Tpertuit 3akoH MeHzenss — 3aKOH HE3aBUCHMMOTO HaclieZoBaHUs NpH3HakoB. L{urosnornueckue
OCHOBBI TUTHOPUIHOTO CKPEUIUBAHUS.

CuermieHHOE HacnenoBanue mpusHakoB. Paboter T. Moprana. CrierieHHOE Hacae0BaHUE TeHOB, HAPYIICHHUE CHETIIICHUS MEXITY
reHaMy. XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enernka mosia. XpOMOCOMHBIM MEXaHM3M ONPENEICHHUS TMoJia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM |
reTeporaMeTHbIN noJj. ['eHeTnyeckas CTpykTypa MoJI0BbIX XpoMocoM. HacnenoBanne npu3HakoB, CUEIVIEHHBIX C TIOJIOM.
l'enotun kak wenoctHas cucrema. llmeloTponuss — MHOXKECTBEHHOE JAEUCTBUE TeHAa. MHOXKECTBEHHBIN —aJlJICIU3M.

B3aumonelictBue HeamenbHbIX reHoB. KoMmieMenTapHocTh. Dnuctas. [lonumepus

3.4

BsaumoneiicTBre reHotuna u cpessl npu popmupoBanuu dpenotura. i3MeHunBoCTh pu3HakoB. KauecTBeHHbBIE U KOJIMYECTBEHHbBIC
MpU3HaKU. Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHASI U HACIIEICTBEHHASL.

MomudukanmonHas ©3MeHYUBOCTh. Posib cpenbl B (hopMupoBaHum MOAU(UKAIIMOHHON M3MEeHYUBOCTUH. HopMa peakiy npu3Haka.
Bapuanmonsslii psin u Bapuannonsas kpusas (B. Moranncen). CoiicTBa MOqu(pUKAIIMOHHON M3MEHUUBOCTH.

l'eHoTnnuueckass W3MEHUMBOCTh. (CBONCTBA TE€HOTUIIMYECKOM W3MEHYMBOCTH. BHIbl T€HOTUINMYECKOW HM3MEHYMBOCTH:
KOMOWHATUBHAsSA, MyTaIl[HOHHASI.

KomOuHaTtuBHass M3MEHUYMBOCTh. Mei03 M MOJIOBOM MpoIlecC — OCHOBA KOMOWHATUBHOW W3MEHUYMBOCTH. POJb KOMOMHATHBHOM

HN3MCHYMUBOCTH B CO3JaHUU I'CHETUYCCKOI'O pasﬂoo6pasnﬁ B IIPCACIax OJHOTO BUA.




MyTtalnoHHasi U3MEHUMBOCTh. Bujipl MyTanuii: reHHble, XpOMOCOMHbIE, TeHOMHbIE. CHIOHTaHHBIE M MHIYLUPOBAHHBIE MYTAIUH.
SnepHble u nuTOILIA3MaTUYecKue MyTaruyu. CoMaTHyeCcKue U 1oJioBble MyTaluu. [IpyuurHbl BO3HUKHOBEHHS MyTaluil. MyTareHsl u
UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOIO IpoIlecca. 3aKOH T'OMOJIOTMYECKHX PpSAJOB B HACJIEICTBEHHOMU

n3menuuBocty (H.U. BaBunoB). BHesnepHas ©3MeHUMBOCTh M HACJIEACTBEHHOCTh

3.5

Kaprnorun genosexka. MexayHapoHasi MporpaMMa MCCIEJOBAHHs T€HOMA 4YeI0oBeKa. MeTO bl M3y4eHHs] T€HETUKH YEeJIOBEKa:
reHealorTnyeckuii, OJM3HEOBbIN, [UTOTEHETUYECKUHM, MOMYJISIIMOHHO-CTATUCTUYECKUH, MOJEKYISIPHO-T€HETUYECKHI.
CoBpemMeHHOE ompesiesieHue I'eHOTHIIa: TOJJHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM uucie ¢ nomorbio TTLP-
aHanuza. HacnenctBenHsle 3a0o0yieBaHus yenoBeka. ['eHHbIe U XpOMOCOMHBIE 00Jie3HM 4YesoBeka. bonesnu ¢ HaciencTBeHHOU
MIPEIPACIONOKEHHOCThIO. 3HAUE€HHE MEIUIIMHCKON TEeHETHKH B NPEJOTBPALICHUMHM W JICUEHHUM TeHETHYEeCKUX 3a00seBaHui

yesioBeka. CTBOJIOBBIE KIIETKHA

3.6

JlomecTukanusi U CeNeKIMs. 3apoKICHUE CeNeKUnu U aoMectukaruu. Yuenue H.M. BaBunoBa o 1eHTpax NMPOMCXOXKACHUS U
MHOT000pa3usi KyJIbTYpHBIX pacTeHui. PoJib ceneknmu B CO31aHuM COPTOB PACTEHUH U MOPOJI KUBOTHBIX. COpPT, MOPOIa, MITaMM.
3aKOH TOMOJIOTUIECKHX PSZIOB B HAcClIeICTBeHHOHM n3MeHunBocTH H.J. BaBuioBa, ero 3navueHue st CENEKIIMOHHON pabOTHI.
MeTtomp! ceneKImoHHOM paboThl. MICKycCTBEHHBIN O0TOOp: MAaCCOBBIM M MHIWBHUAYAJIbHBINA. JTanbl KOMOMHAIIMOHHOM CEICKIIUH.
HcnpiTanue mpou3BOaUTENCH MO MOTOMCTBY. OTOOp IO T'€HOTHITY C TMOMOIIBIO OICHKHM (PEHOTHIIAa TIOTOMCTBA M OTOOpP IIO
reHOTHUITY ¢ ToMouIbto aHanuza JIHK.

HcKyccTBEHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PamuanmoHHBIA M XUMHUYECKHA MyTareHe3 KaK HCTOYHHUK
MyTalui y KyabTypHBIX (opM opraHu3mMoB. M crosib30BaHHE TEHOMHOTO PEJaKTUPOBAHUSA U METOJ0B pekomOnHaHTHRIX JTHK
JUIS TIOJTY4€HHUS UCXOJHOTO MaTepHaa JIjsl CeNeKIIUU.

[Tonyuenue nonumonsoB. BHyTpuBHIOBas rubpuanzaiys. Bim3kopoacTBeHHOE cKpeluBaHue, win MHOpuauHr. HepoactBeHHOE
CKpelllMBaHue, Wi ayrOpuauHr. ['ereposuc u ero npuunHbl. Vcnonb3oBanue rereposuca B cenekuui. OTnanéHHas TUOpHIr3aLus.

HpeO,Z[OJ'IeHI/Ie 6ecnnozu/m MCKBHUIOBBIX FI/I6pI/II[OB. I[OCTI/DI(GHI/ISI CCIICKIIMH paCTeHI/Iﬁ M )KMBOTHBIX

3.7

O6I>6KTLI, HCIIOJIB3YCMBIC B 6I/IOTCXHOJIOFI/II/I, — KIICTOYHBIC W TKAHCBBLIC KYJIIBTYPbI, MUKPOOPIraHU3MBbI, UX XaPAKTCPUCTHKA.

TpaﬂI/IHI/IOHHaﬂ OMOTEXHOJIOTHUS: XJ'IC6OHC‘-ICHI/IC, MOJIYUCHUC KHUCJIIOMOJIOYHBIX IIPOAYKTOB, BUHOJICIIUC. MHKpO6HOHOFquCKHﬁ




cuaTe3. OOBEKTHI MHUKPOOMONOTHMYECKUX TeXHONOTHi. Ilpon3BoacTBO Oenka, aMHHOKHCIOT W BHTAaMHHOB. VICKyccTBeHHOE
OIUIOAOTBOpPEHUE. PEKOHCTPYKIUS SIMIIEKIETOK U KIIOHUPOBAHKE KUBOTHBIX. MeTO/ TpaHCIUIaHTaUU 1ep KIETOK.
XpoMOCOMHas U reHHast MHKeHepusl. VIckyccTBeHHBbIN CUHTE3 reHa U KoHcTpyupoBanue pekomOuHanTHbIx JJHK. Jdoctuxenus u

NECPCIICKTUBLI XpOMOCOMHOfI ¥ TSHHOM WHIKXCHCPUU. MGILI/IHI/IHCKI/IC OuoTexHoJIoruy. Mcrob30BaHnue CTBOJIOBBIX KIICTOK

Cucrema 1 MHOroo6pasue opraHmueckoro Mupa

4.1

buonoruueckoe pasHooOpasue opranu3moB. CoBpeMeHHas cucTeMa OpraHmdyeckoro Mupa. I[IpuHIMNBEL Kiaccupukauuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

Oco0OeHHOCTH CTPOEHMSI M KU3HEIESITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu, OJHOKIETOYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, Jpyrue mnpoTucTel. KosjoHuanbHble OpraHu3Mbl. [IBukeHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOoUIHOE, KI'YTUKOBOE, PECHUYHOE. 3all[uTa y OJJTHOKJIETOYHBIX OPIraHU3MOB. Pa3ipa’kuMoCTh y O/THOKJIETOUHBIX OPraHU3MOB.

Takcucel

4.2

MHOroKJIeTOUHbIE pacTeHUd. B3anMOCBs3b 4YacTel MHOTOKJIETOYHOrO OpraHu3Ma. [KaHW, OpraHbl M CHUCTEMbI OPraHOB
MHOTOKJIETOYHOTO opraHu3ma. OpraHusM Kak eInHoe 11ej0e. TkaHu pacTeHui. TUIIbI paCTUTENbHBIX TKaHEH: 00pa3oBaTelIbHAs,
MMOKPOBHAsA, MPOBOAAIIAs, OCHOBHAs, MexaHndeckas. OCOOEHHOCTH CTpOeHUs, (PyHKIMI U pacoyioKeHUs TKaHEl B opraHax

pacTeHui

4.3

BereratuBHble UM reHepaTUBHbIE OpraHbl pacTeHuil. DyHKIMU OpraHoB U cucteMm opraHoB. Kapkac pactenuil. [[BuxkeHue
MHOTOKJIETOYHBIX PACTEHUIN: TPOTIM3MBI U HacTUU. [loronieHne Bopbl, YrIeKUCIOro ra3a i MUHEPaIbHBIX BEIIECTB PACTCHUSIMH.
Jpixanue pacrenuid. uddysus razoB yepe3 NOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CHCTEMbI pacTeHUid. Briienenue y pacTeHHid.
3amuTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpeacTBa macCMBHOM M XUMUYECKOHN 3alUThl. DUTOHIIMIBI.

Pa3znpaxxuMocTh U peryssius y Opranu3MoB. Pa3apakxuMocTs U perymsiusi y MHOTOKJIETOUHBIX pacTeHuil. PocToBbIe BemecTBa

N UX 3HAYCHUC

4.5

MHOrokKJIeTOYHbIe KUBOTHBIE. B3anMMOCBSI3b 4YacT€l MHOT'OKJIETOYHOTO opraHnusma. TKaHI/I, OpraHbl U CHCTCMbI OPraHOB
MHOTOKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M Kak eguHoe menoe. I'oMeoctas. TkaHU KMBOTHBIX U 4eIOBEKa. THIBI KUBOTHBIX
TKaHEeH: SIUTCINATIbHAA, COCAUHUTCIIbHASA, MbIIIICYHAA, HCPpBHAA. OcoOeHHOCTH CTPOCHUA, (I)YHKI_II/Iﬁ " paCIIOJIOKCHUS TKaHEW B

opraHax KMBOTHBIX W YCJIOBCKaA




4.6

Opranbl ¥ CHUCTEMBl OPraHoOB >KMUBOTHBIX. (DYHKIIMHM OpPraHoB W cucTeM opraHoB. Omopa Tema opraHu3moB. CKeneTsl
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIN 1 BHyTpeHHU ckeneT. CTPOCHUE U TUITBI COSTMHEHUS KOCTEH.
JIBM>KEHWE MHOTOKJIETOYHBIX JKMUBOTHBIX. [luTanune XHUBOTHBIX. [IMTaHMEe MO3BOHOYHBIX >KMBOTHBIX. [[pIXaHWE >KMBOTHBIX.
Kosxnoe apixanue. XKabepHoe u JIErOUHOE JbIXaHUE.

JIpIxaHue MO3BOHOYHBIX KMBOTHBIX. DBOJIOIIMOHHOE YCIIOKHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX KUBOTHBIX. J[pIxarenpHas
cucTeMa 4esoBeKka. MexaHu3M BEHTUJISIIUH JIETKUX Y TITUL M MIEKOMUTAIOMMX. TpaHCIOPT BEIIECTB y OPraHu3MoB. TpaHCcnopT
BEIIECTB y KUBOTHbIX. KpoBeHOCHass cucrema u €€ opranbl. KpoBeHOCHas cuCTeMa IO3BOHOYHBIX JKHUBOTHBIX. Kpyru
KpOBOOOpaIeHus. DBOJIIOIHOHHBIC YCIIOKHEHUS CTPOCHHS KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX JKMBOTHBHIX. Bwinenenue y
Opranu3MoB. Beizienenue y ;kuBOTHbIX. COKpaTUTENbHbIE BaKyou. Oprasbl BblieaeHHs. CBs3b MOJOCTH Tea C KPOBEHOCHOUM 1
BBIJICIIUTENIBHON cUCTEMaMu. BbljieneHre y Mo3BOHOYHBIX JKMBOTHBIX. 3allTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI 1 X
MPOU3BOHEIE.

PazgpaxkumocTs M peryimsanus y opranu3smMoB. Pa3npakxuMOCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PasnpaxumocTts u
perynsuns y MHOTOKJIETOYHBIX pacTeHHU. POCTOBBIE BellecTBa U MX 3HAUYCHHUE.

HepBhas cuctema u peduiekTopHas peryisiiusi y MHOTOKIETOYHBIX )KUBOTHBIX. HepBHas cuctema u €€ oTienbl. DBOIIOIMOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y )KUBOTHBIX.

Pa3paboTtka anroputmoB u mporpamm uid 3hekTuBHON QyHKIIMOHATBEHON aHHOTAIIMM T€HOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB,

MeTa00JI0MOB MHUKpPOOPIraHnu3MoOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKaA

OpraHnsM YCJIOBCKA U €ro 310POBLEC

5.1

OpraHLI U CUCTCMbI OpPraHOB 4YCJIOBCKA. OT,I[CJ'IBI T'OJIOBHOI'O MO3ra IO3BOHOYHBIX >KHMBOTHBIX. Peq)J'IGKC u pe(bJ'IeKTOpHaH ayra.
EGSYCJ'IOBHHC U YCJIOBHBIC pe(bJ'IeKCBI. FYMOI)aJ'ILHaH peryimdanuuda U OHAOKpUHHAA CHUCTEMa JXKUBOTHBIX MW YCJIIOBCKA. Kenesnr
BHﬂOKpHHHOﬁ CUCTCMbI U UX TOPMOHBI. I[eﬁCTBHe TOPMOHOB. Bzaumocssi3b HepBHOﬁ n SHﬂOKpHHHOﬁ cucteM. I'unoranamo-

runo¢uzapHas cucrema. Pednekc u pednexkropHas ayra. besycioBHbie U ycaoBHbIE peduieKCh

5.2

3ammra opraHu3ma oT Oose3Hei. MiMmyHHast cucrtema yenoBeka. KileTOUHBI W TyMOpaslbHBIH MMMYHUTET. BposkIEHHBIM,
npuoOpeTéHHbI crennduyeckuii uMMyHHTET. Teopus KiIoHalbHO-cenekTHuBHOro ummyHutera (I1.Opmmux, ®.M.bepser,

C.TOHeFaBa). BocnanurenbHble OTBETHI OpPraHu3MoOB. Ponb BpO)K,[[éHHOFO HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUIM




5.3

KpoBenocnas cuctema u e€ opranbl. CepIiie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpamienus. Pabora cepana u eé

perysinus

5.4

Jpixanue yenoBeka. {uddysus ra3os uepe3 NOBEPXHOCTh KIETKH. J[pIxaTenbpHas cuctemMa uesioBeKa. JprxarenpHas IoBEPXHOCTb.

Perynsuust nerxanus. JlpixaTenbHble 00bEMBI

5.5

HI/IHIeBapI/ITeJ'II)Haﬂ CUCTEMA 4YCJIIOBCKA. OTI[GJ'II)I MAIICBAPUTCIBHOTO TPpaKTa. HI/IHIGBapI/ITGJ'II)HI)IG KCJIC3BI. BHYTpI/IHOJ'IOCTHOC u

BHYTPHKJIETOYHOE MTUIIEBAPEHUE

5.6

[ToxpoBsl u ux npousBoanbie. Opranbl BeiieneHus. [louku. Ctpoenue u pyHKInoHupoBaHue HeppoHa. D unbTpaiys, ceKpenus

1 00paTHOE BCAaChIBaHWE KaK MEXaHU3MbI PabOTHI OpraHoB BeizeneHUs. OOpa3oBaHUe MOYH Y YeJIOBEKa

5.7

HBI/I)KGHI/IG YeJIOBEKA: MbIIIeUHas cucTeMa. CKeJeTHEIC MBIIIIBI 1 UX pa60Ta. CTpOGHI/Ie N TUIIbI COCANMHCHUA KOCTeH

Teopus 3Bomronnu. Pazsutne xu3Hu Ha 3emite

6.1

OpomoonHast Teopust Y. Jlapsuna. [Ipeanoceiiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHas AesteabHoCTh Y. JlapBuHa.
JBuxymue cuibl 3Bosmonuu BuaoB no Y. JlapBuHy (BbICOKash MHTEHCUBHOCTh Pa3MHOXKEHHSI OPraHM3MOB, HaclleACTBEHHAs
W3MEHYUBOCTh, 00pH0Oa 3a CYIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernueckorr teopuu sBostonmu (CTD). Heittpanbaas Teopust sBosroruud. CoBpeMEHHas 3BOJIIOIMOHHAS

O6uosorus. 3HaueHHe YBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUpa

6.2

[Momynsiust Kak 3MeMEeHTapHas eIMHKIIA YBOJIOIMUA. COBPEMEHHBIC METO/IbI OIICHKH T€HETHYECKOTO Pa3HOOOPa3Hsi U CTPYKTYPHI
nonymsiiuil. U3sMenenue renooH1a TOMysIN KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJICEHUE. 3aKOH IT€HETUYECKOTO PAaBHOBECHS
JIx. Xapnu, B. Baitn6epra.

DnemeHTapHbIe (aKTOPHI (ABIKYIIUE CUIIBI) 3BOIIONMH. MyTalloHHbIH poniecc. KomOnHaTnBHas n3MeHUUBOCTS. pelid renos
— CIIydaiiHble HEHamlpaBlieHHbIE M3MEHEHHUs YacTOT aienei B momynsuusx. Dddekt ocHoBatens. Murpanun. M3onsmus
MOMYJISIIHI: Teorpadudeckas (IPOCTPaHCTBEHHAs ), Onosiornyeckas (penpolyKTUBHA).

EctectBenHbINt 0TOOp — HampaBistomuil GakTop 3BoIOUKUN. DOPMBI €CTECTBEHHOTO O0TOOpA: MBUKYIIHM, CTAOUITU3UPYIOIIUH,

paspbIiBatomnii (1u3pynTuBHbIii). [lonoBoii oT6op.




[TprcrocoOIeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHKpPOJBONIONWH. BO3HUKHOBEHHE NPUCHOCOONICHUH y OpraHU3MOB.
Apomopdo3bl U uauoamantanuu. lIpumepsl mpucrocoOsieHW y opraHu3MoB. OTHOCHTENBFHOCTH IPHCIIOCOOICHHOCTH
OpraHu3MOB.

Bun, ero kxpurtepum um CTpykTypa. BumooOpaszoBaHume Kak pe3yabTaT MUKPOAIBOJIONUH. M3omsamust — KiroueBoil (akTop
BujooOpazoBanus. Ilytm wu  crmocoObl  BUI00Opa3oBaHusA: auionmaTpudeckoe (Teorpaduyueckoe), CUMIATPUIECKOE
(3KOJIOTUYECKOE), «KMTHOBEHHOE» (MOIUILIONAN3aLNs, THOpuaAn3anus). JJTMTeIbHOCTb 3BOIOIIMOHHBIX MPOIECCOB.

Mexann3mbl popMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBomOnMOHHONW OHOJOrUM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs OuopasHooOpasusa. MukposBosouus u

KOABOJTIOLMS Tapa3uTOB U UX X0351eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CLIOCOOBI O0PHOBI ¢ Helt

MeTopl HM3YYeHHS MAaKpPOIBOJONHU. [laleOHTONIOTHYECKHe METOJBl HW3Y4eHHUs OHBoJonuH. IlepexomHble (GOpMBI |
(bunoreHeTHYECKUE PSIJIbl OPraHU3MOB.

buoreorpaduueckue metoapl n3ydeHus 3Bororui. CpaBHeHue Giopsl U GayHbl MAaTEPUKOB M OCTPOBOB. broreorpaduyeckue
obnactu 3emun. BUabI-9HAEMUKHA U PETUKTHI.

9M6pnonornqe01<ne u CpaBHI/ITeHBHO'MOP(i)OJ'IOFI/I‘IeCKI/Ie MCTOAbI U3YUCHHUA 3BOJIIOIIUH. I'eneTnueckne MEXaHNU3MBI OBOJIIOIINHU

6.3 OHTOT€HE3a M TOSIBJICHUS SBOJIOIMOHHBIX HOBIIECTB. | OMOJOTHYHBIE M aHAJIOTUYHBbIE OpraHbl. PynuMeHTapHbIE OpraHbl U
aTaBU3Mbl. MOJIEKYJIIpHO-T€HETHYECKUEe, OMOXUMUYECKUE U MaTeMaTH4YeCKUE METOJbl M3YUEHHUs HBOJIIOIMU. | OMOJOTrHYHBIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTCeHETUYECKUX JePEBbEB.

XpPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

O61ue 3akoHOMepHOCTH (TIpaBuia) Boitonnd. HeoOpatuMocTs sBomoNMK. AanTuBHAs paauaius. HepaBHOMEPHOCTh TEMIIOB

IBOJTIOIIHI

Hayunble rumoTe3bl MporucXoxkAeHUs KU3HH Ha 3emiie. AOuoreHe3 U naHcnepmus. JJoHaydHbie IpeICTaBICHUS O 3apOXKICHUH

KHU3HU (KpeallMoHu3M). [HmoTe3a MOCTOSHHOIO caMO3apOKICHUs XHU3HM M e€ ompoBepxkeHue omnbiTamu @. Pemm, JI.
6.4 Cnannanuany, JI. ITacrepa. I[TpoucxosxaeHue >Ku3HU U aCTpOOUOJIOTHSL.

OCHOBHBIE TaINbI HeOpFaHquCKOﬁ 9BOJIFOIIHH. HnaHeTapHaﬂ (FCOJ'IOFI/ILIGCKEUI) SBOJIFOLMA. XUMHYESCKas SBOJIIOLIHS. AOWOTreHHBIN

CHUHTEC3 OPraHNYCCKUX BCIHICCTB W3 HCOPraHUYCCKUX. OmmiT C. MI/IJ'IJ'ICpa ul. IOpI/I O6p330BaHI/Ie MOJIMMEPOB M3 MOHOMCPOB.




Koanepsarnas runoreza A.M. Onapuna, runotesa nepBuyHoro oynpoHa Jx. XonaeitHa, renernueckas runotesa ['. Mémnepa.
Pu6o3umer (T. Yek) u runoresza «mupa PHK» Y. I'mnbepra. @opmupoBanne MmeMOpaH 1 BOZHUKHOBEHUE MTPOTOKIICTKH.

Wctopus 3emnn u meronbl e€ nzydeHus. Vickomnaemele opranudeckue octatku. I'eoxpoHonorus u €€ Meroibl. OTHOCHUTENbHAS U
a0CoJII0THAs T€OXPOHOJIOTHS. | €0XpoHOIOrnYecKas IIKaJla: 30Hbl, 3pbl, IEPUO/IbL, ATIOXU.

Havanphbpie »3tambl opranuueckod osBositouuu. [losiBaeHHE U 3BOJIOLHMS MEPBBIX KIETOK. OBOJIONUS MeTaboiau3Mma.
Bo3nukHoBeHHne nepBbIx 3KocucTeM. COBpeMEHHble MUKpPOOHBIE OMOIUIEHKM KaK aHajor MEepBbIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBONIOIMOHHOE MPOUCXOXKJEHHE BHUPYcOB. [IpoucxokeHre MHOTOKIETOYHBIX
opranu3MoB. Bo3HHMKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarnbl SBOJIIONMH BbICHINX pacTeHuid. OcHOBHBIE apoMopdo3bl pacteHuil. Beixoa pactenuii Ha cymy. [losiBinenue
CIIOPOBBIX pAaCTEHUM U 3aBOe€BaHUE MMH cylin. CeMeHHbIe pacTeHus. [[poncxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIE 3TaIlbl 3BOJIIOIHH KUBOTHOTO Mupa. OCHOBHBIE apoMop(h03bl )KUBOTHBIX. BeHckast payna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie X0pnoBbie ®KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLHMS NMO3BOHOYHBIX. [Iponcxoxnenune
ampubuii wm pentuauit. [lpoucxokaeHne MieKonmuTalmUXx W OTUI. [lpuHnun xiarodeBoro apomopdos3a. OcBoeHue
0€CII03BOHOYHBIMH U MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButHe xu3HM Ha 3eMJie 10 3paM U MEpUoJaM: apXxeu, MPOTEPO30H, MaIe030i, Me3030H, KaitHO30i. OO0IIas XapaKTepUCTHKA
KJIUMaTa U TeoJIorhyeckux mpoueccoB. [losBieHne n pacuBeT XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro yCIOBHUS U
BIIMSIHUE HA Fa30BBIN COCTaB aTMOC(EpHI.

MaccoBble BEIMUpaHUsl — 3KOJIOTMYECKUE KPU3UCHI Mpouioro. [Ipuunuel u cienctBus MacCoBbIX BbIMUpaHui. COBpEeMEHHBIN

SKOJOTHYSCKUN KpHU3HuC, €ro 0COOEHHOCTH

6.5

Paznensl u 3amaun AHTPOIIOJIOTHH. Meto bl AHTPOIIOJIOTHH. CraHoBlIeHHE HpeI[CTaBJIeHI/Iﬁ O IIPOUCXOXKIACHHU YCJIIOBCKA.
COBpeMeHHHe HAaYYHBIC TCOPUH.
CXOILCTBO YeJIOBEKa C JKMBOTHBIMHU. CHCTeMaTHUECKOE ITOJI0KCHUE YSIOBCKA. CBI/I,[[GTCJ'ILCTBEI CX0JCTBaA YCI0OBCKA C )KUBOTHBIMU

CpaBHI/ITeJ'ILHO-MOp(l)OJ'IOl"I/ILIeCKI/Ie, 3M6pI/IOJIOFI/I‘{eCKI/Ie, (I)I/I3I/IOJ'IOFO-6I/IOXI/IMI/I‘IGCKI/IG, INOBCIACHYCCKHUC. OTanumst 4elnoBeKa OT




KUBOTHBIX. [IpsIMOXOX/I€HNE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTue rojsoBHOro Mo3ra M BTOPOM CHUTHAJIbHOMN
CUCTEMBI.

JBuxymue cuiibl ((pakTopbl) aHTPOIIOTE€HE3a: OHOJIOTHYECKUe, coluanbHble. COOTHOIIEHHE OUOJIOTMYECKUX M COLMAIbHBIX
(axTOpPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMU AHTPONOreHe3a. ABCTPAIIONUTEKH — JIBYHOTHE MpEAKH Jrojed. YenoBek ymenblil, epBble M3rOTOBICHUS
opyauii Tpyaa. YemoBek NMpsIMOXOISIINA U TIEPBBIN BRIXO JIto/Iel 3a mpenenbl Adpuku. YenoBek reuenboeprckuii — oot
MIpeIOK HeaHIepTaJIbCKOTO YEJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBek HeaHAepTalbCKUN Kak BUJ JIOJEH XOJOIHOTO KiuMaTa.
UYenoBek pa3yMHbIIl COBPEMEHHOIO TUIIA, IEHUCOBCKHUM Y€IOBEK, OCBOCHHE KOHTUHEHTOB 3a IpeaesiaMu AQpHUKH.

DBOJIIOIHST COBPEMEHHOTO YesIoBeKa. EcTecTBeHHBIN 0TOOP B MOMYISIIIUAX YeToBeKa. MyTallMOHHBIN TTPOIIECC U TOTUMOPPHU3M.
[TonynsiioHHbIE BOJHBL, Apeii¢ reHoB, MUrpanus U «d(hdeKT ocHOBaTeNA» B MOMYISAIUSAX COBPEMEHHOTO YeJIOBEKa.
Yenoseueckue packl. [lonstue o pace. bonbiie pacsl: eBporneouHast (eBpa3uiickas), aBCTpajJo-HerpouHas (3KBaTopHaibHasi),
MOHTOJIOMHAs (a3uaTcKo-aMepuKaHckas). BpeMs u myTu pacceneHusi yenoBeka Mo miaHeTe. EJMHCTBO denmoBedeckHux pac.
Haydnast HecocToATensHOCTh pacu3Mma. [IprcnocoOIeHHOCTh YelloBeKa K Pa3HbIM YCIOBHSIM OKpYJKaromied cpeapl. BiausHue

reorpaduueckoi cpepl u Aperida reHoB Ha MOPQOJIOTHUIO ¥ PU3HOJIOTHIO YETIOBEKa

7 DKOCHUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH

Pa3nens u 3agaun sxosiorun. CBsI3b 3KOJIOTUU C IPYTUMH HAYKaMHU.

7.1 Metonsl sxonoruu. IloneBsie HaOmOneHUS. DKCIEPUMEHTHI B 3KOJIOTHU: MPHUPOJHBIE U JlabopaTopHble. MoaenupoBaHue B
9KOJIOrMH. MOHUTOPUHT OKPYXAIOIIeH Cpeibl: JIOKaIbHBIN, PETHOHATIBHBIN U TI100aIbHbIN
Dkonoruveckre (GakTopbl M 3aKOHOMEPHOCTH uX aAeWcTBusi. Kraccubukaius sSKoiI0rHueckux (akTopoB: aOHMOTHYECKUE,
OouoTuyeckue, aHTpornoreHHeie. OOIIMEe 3aKOHOMEPHOCTH JAEUCTBUS SKoyornueckux ¢aktopoB. [IpaBuno munumyma (K.
Hnpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

7.2 AbuoTtnueckue (akropsl. CBeT Kak 3Konornyeckuit gpaxrop. JeiicTtBue pa3HbIX y4acTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3MBI.

OKOJIOTUYECKHE IPYNIBI PACTEHUI U )KMBOTHBIX 110 OTHOLIEHHUIO K cBEeTy. CUTHaIbHAas poJib cBeTa. DOTONEpHOIU3M.
Temneparypa kak skosoruueckuil (akrop. [leiicTBue TemmepaTypsl Ha opraHu3Msbl. lloHkuinoTepmMHBIE U TOMOHOTEpMHBIE

OpraHHU3MBlI. 9BpI/ITCpMHBIC " CTCHOTCPMHBIC OPIraHU3MBIL.




BrnaxHocte kak skomormueckwii akrop. [Ipucnocobnenus pacTeHuil K TOJIepKaHUI0 BOJHOTO Oamanca. Knaccmbuxanms
pacTeHuil o OTHOIIEHHUIO K Bojie. [Iprcrnocobienyst KUBOTHBIX K U3MEHEHHUIO BOJJHOTO pEXXUMa.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIIHAs, TIOYBEHHAs, TJIyOWHHAs! TTOIIOYBEHHAs, BHYTPHOPTaHU3MEHHAs.
Ou3NKO-XUMHUYECKHE 0COOCHHOCTH cpell 00MTaHus OpraHu3MoB. IIpucnocoOienns Opranu3MoB K KHU3HH B Pa3HBIX CPEax.
Buonornyeckue putmel. BHemHne n BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBIL. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K
CE30HHBIM M3MEHEHHSM YCIOBUH KNU3HU.

XKuzuenneie Qopmbl opraHuzMoB. lloHatue o xu3HeHHOM Qopme. JKu3HeHHbIE (OpPMBI pAacTEHUM: IEpeBbs, KyCTapHUKH,
KyCTapHHYKH, MHOTOJICTHHE TpaBbl, OJHOJIETHHWE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX: THUAPOOWMOHTHI, TEOOHOHTEHI,
a’poOUOoHTHI. OCOOEHHOCTH CTPOEHHS U 00pa3a KHU3HU.

buotnueckune ¢aktopel. Bumel OHMOTHYECKMX B3aMMOACHCTBUI: KOHKYPEHIMS, XHIIHUYECTBO, CHMOHMO3 W €ro (OpMEI.
[TapasuTu3sMm, Koonepaius, MyTyaau3M, KOMMEHCATIN3M (KBapTUPAHTCTBO, HaxieOHn4YecTBo). Herpoduueckue B3aumMoaeicTBus
(Tommueckue, hopudeckue, hadpudeckue). 3HaueHHe OMOTUYECKUX B3aUMOJACHCTBUHN ISl CYIIECTBOBAHMUSI OPTaHU3MOB B CpeJie

oburtanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momyisuun. [lomymsiuss kak Owosorumdeckas cucrema. Pojb HEOJHOPOIHOCTH CpEpbl,
(du3uveckux OapbepoB M OCOOCHHOCTEH OHMOJOTMM BUIOB B (OPMHPOBAHWU IPOCTPAHCTBEHHON CTPYKTYpPHI MOIYJISIUH.
OCHOBHBIE TTOKA3aTeJIN MOMYJISIUNA: YUCICHHOCTD, INIOTHOCTh, BO3PACTHAs U MOJIOBASI CTPYKTYPA, POKIAEMOCTb, IPUPOCT, TEMIT
pocTta, CMEPTHOCTh, MUTpAIUs.

DKoJioruyeckas CTpykTypa nomyssiui. OueHka YMCJIEHHOCTH NMONyJAuuy. JInHaMuKa NonyJisiuu U €€ peryisuus. buotnueckuit
MoTeHUMal nonyasuuu. MoienupoBanue AMHaAMUKU nonyisinuu. KpuBble pocta YuCcIeHHOCTH OoNysiuuu. KpuBble BBDKUBAHHUSL.
Perynsimus yuCcIeHHOCTH MOMYINSILHA: POJb (PAKTOPOB, 3aBUCAIIUX U HE 3aBUCAILINX OT IUIOTHOCTU. DKOJOTHYECKHE CTPATErHH
BuI0B (I- 1 K-cTpaTerumn).

[Tonsite 00 skojormyeckoi Huile Buga. Mectooburanue. MHoromepHast Mojenb skonornueckoit aumu J[x.M. XarunHcona.
Pa3mepsl akosornyeckon HumM. [loreHuuanbHas U peain30BaHHas HULLIN.

Bun kak cucrema nomynsiiuii. Apeajibl BUJI0B. BUIBI M UX JKM3HEHHBIE CTPATETMU. 3aKOHOMEPHOCTH MOBEICHUSI M MUTpALUN

’)KMBOTHBIX. bHonoruueckue nHBa3uu YYXXCPOJHBIX BUIOB




7.4

CoobmecTBa oprann3MoB. bronienos u ero ctpykrypa. CBsi3u MEXIy OpraHu3MaMH B OHOIIEHO3€. DKOCHUCTEMa KaK OTKpBITast
cucrema (A.Jlx. Tencnu). OyHKUMOHAIbHBIE OJOKM OpPraHU3MOB B SKOCHCTEME: IMPOIYLEHThbl, KOHCYMEHTbI, PEIYLIEHTHI.
Tpoduueckue ypouu. Tpoduueckue nenu u cetu. Adnornyeckue 610ku 3xkocucteM. [TouBbl 1 witbl B skocuctemax. Kpyrosopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeNIN HIKOCUCTEMbI. buoMacca 1 mpoayKius. JK0JI0rHuecKrue MTUPaMU/Ibl YUcelsl, 0MOMAacChl U SHEPTUH.
HanpaBnenHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUYHBIE M BTOPUYHBIE CYKLIECCHMM W HUX TPUYMHBL
AHTpoONOreHHble BO3JeHCTBUS Ha cykieccuu. KimmmakcHoe coobiectBo. buopazHooOpasue U mojsHoTa KpyroBopoTa BEIIECTB —
OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpuponHbIe 35KOCUCTEMBI. AHTPOIIOTE€HHBIE SKOCUCTEMBI. Arpo3KOocHCcTEMA. ATpoLieH03. Pa3dnnuusa Mexay aHTpOIOT€HHBIMU U
MIPUPOJAHBIMU 3KOCHCTEMaMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas giopa u ¢payHa. CuHaHTponHM3aIUs TOPOACKOH (hayHBbI.
buosornyeckoe U X034HCTBEHHOE 3HAYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX
B3aMMOJICHCTBHUI OPraHU3MOB B IKOCHUCTEMAX.

IlepeHoc >HEpruM M BELIECTB MEXAY CMEXKHBIMU 3KOCHCTEMAMHU. Y CTOMYMBOCTb OPraHM3MOB, INOIYJSLUNA M JKOCUCTEM B

YCIOBUAX €CTECCTBCHHBIX U AHTPOIIOI'CHHBIX BOS,Z[GﬁCTBPIfI
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buocdepa — obmemanerapHas 000yi0uka 3eMJiId, T€ CYIIECTBYET WJIM CYIIECTBOBaia *u3Hb. Yuenue B.M. Bepnanckoro o
ounocdepe. Obnactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6Mocdepsl U ero GyHKINUH.

3aKkOHOMEpHOCTH cymiecTBoBaHus Ouochepsl. OcobeHHocTn Ouochepbl Kak I0OaNbHOM dKOCHCTeMBl. JlMHaMHuuyeckoe
paBHOBecHue B Ouocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE IUKIBI (Yriepoaa, a3oTa). PUTMUYHOCTG SBIIEHUN B
ouocdepe.

3onanbHOCTh Ouochepsl. Ilonarue o Ouome. OcHOBHbIE OHMOMBI CYIIM: TYHApPA, XBOWHBIE Jieca, CMEIIaHHBIE U
IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI, ITYCThIHU, TPOTIMUECKUE JIeca, BHICOKOTOphs. KinuMart, pacTUTENbHBINA U )KUBOTHBIH
MUpP OMOMOB CYIIH.

CtpykTypa 1 (PyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaa U OMOChEepHBIX (PyHKIIHI
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DKOJIOTHYECKHE KPU3UCHI UM UX MpUuMHBL. Bo3zaeiicTBue udenoBeka Ha Ouocdepy. 3arps3HeHUE BO3AYIIHOW cpenbl. OxpaHa
BO3JlyXa. 3arpsi3HeHHE BOAHON cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienune nouBbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne ximMmara.

AHTpPOIIOTEHHOE BO3/ICHICTBUE HA PACTUTENIbHBIN U KUBOTHBIM MHUp. OXpaHa pAacTUTENBHOIO U KUBOTHOro Mupa. OCHOBHbIE
MPUHIMIBI 0XpaHbl pupoabl. KpacHeie kauru. Ocobo oxpansiemble npupoanbie Tepputopun (OOIIT). borannueckue caapl u
300JIOTMYECKUE TTapKH.

OcHOBHbBIE MPUHLHUIIBI YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA U MPHUPOAbl. PaloHanbHOE NMPUPOIONOJIL30BAHUE U COXPAaHEHHE

OMOJIOTMYECKOT0 pa3HooOpasus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






