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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi 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 BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuHble npeaMeTsl». CornacHo nonoxenusMm GI'OC COO npodusnbHbie yueOHbIe
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CHOCOOOM
muddepeHnmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodeccuoHaIbHbIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOW 00JIaCTH HAy4yHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auyax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriyOon€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHOoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUe, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleieHue 10 Kiaccaw,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKH Y4eOHOro Tmpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
IIPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCS  HAMPABICHHOCTh  Ha
nocjeayronee pa3BUTHE OMOJOTMYECKHX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(GopMuUpoOBaHHE  €CTECTBEHHO-HAy4YHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABICHUI 0 37J0pOBOM 00pa3e *KHU3HU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIICHUS K OKPY’KaIoIIel MpUpOaHOM cpee. B mporpamMmMe mo OHMOJIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH YyueOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
peIMETHBIM pe3ylibTaTaM 00y4eHUs U B (POPMHUPOBAHUH OCHOBHBIX BUJIOB yUeOHO-
MO3HABATENbHON JEATENbHOCTH OOY4YaloIUXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMUs HAa YPOBHE CPEIHETO OOIIETro 00pa3oBaHMUs.

VY4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHHs
3aBepluaeT OMoNornyeckoe 00pa3oBaHueE B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHne 3HaHUN 00y4YaroIIuXCs O dKUBOU MPUPOJIEC, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOU OMOJ0TUM, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOJIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriIyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBaHusi. OCHOBY €ro COAEp X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3zBuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHHS PUKIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buornorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M DBOJIFOIMOHHBIA TMOJAXOJBI K H3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE TSl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTaHUYECKOTO MUpa Ha 3emIie,
COXpaHEeHUs1 OUOJIOTUYECKOro pazHooOpasusi miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJIIPHOH W KIJIETOYHOW OHOJIOTHH, SMOPHOJIOTHUM W OHOJOTUH
pPa3BUTHS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OOydarouuxcsi mo OOTaHWKEe, 300JIOTHH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YYeHHue 0 ouocdepe.

VYyeOubiti mpeamer  «buonorus»  mpu3BaH  O0ECHEYUTh  OCBOCHHE
00y4JaromMMHCS OMOJOTUYECKUX TEOPUI M 3aKOHOB, MJICH, TPUHITUIIOB U MPABHII,
JIe)KaIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSX B OMOJIOTHH, IPUKJIATHBIX aCTIEKTaX OMOJOTUYECKHUX 3HAHUHU. [[7s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUYECKOTO MaTepuajia B COAEpP>KaHUH MPOTrpaMMbl
Mo OMOJIOTUH TPEITyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOW 00J1aCTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BAXKHEHIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIIeM.

Henpb nzyuyenus yuyeOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YpOBHE —
OBJIaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ TPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHANBHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOr0 00pa30BaHUsI.

JlocTwkenne 1ienw M3ydeHHUs ydeOHoro mipeamera «buomorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMHCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBWJIaX, COCTABIISIIONINX COBPEMEHHYIO €CTCCTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHHH, MHOTO00Opa3Wd U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCS C METOJAaMH TIO3HAHHUS >KMBOW IPUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJIAPHOW W
KJICTOYHOM OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHUS, TCHETHKHU U CCJICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECCKOW OWOJIOTHH, IaICOHTOJOTUH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCJIBHOTO TPOBEJACHUS OMOJOTMYECKUX HCCIICIOBAaHUNA B
naboparopuu W B npupoae (HaOmrojeHWe, HU3MEpPEHue, OIKCIEPUMEHT,
MOJICIMPOBAHHE);

OBJIaJicHHe OOYYarOIIMMHUCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(OpPMAIIMIO; IMOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIMAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOJieMaMu 4YeJOBEUeCTBA; OIEHWBATH IOCJIEJCTBUS CBOEH JAESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKaloIIe NPUPOJHOU cpene, COOCTBEHHOMY 3I0pPOBHIO U
3I0POBBIO  OKPYKAIOIIUX JIIOJel; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHGEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJia TIOBEJICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA M COBPEMEHHBIMH
WCCJICIOBAaHUSMH B OHWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMu, METOOJIOTHEH
OMOJOTUYECKOTO MCCIIECIOBAHUS, TPOBEICHIS SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUH,
perieHusi OMOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OWOJIOTHYECKHX OOBEKTOB M
IIPOILIECCOB;

BOCTIUTaHUE Y O0YYarONINXCs [IEHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKOU IPAMOTHOCTH, OOIIIEH KyJIbTyphl IOBEJCHUS B IPUPOJIE; MHTErPALIU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOYYaIOIMMUCA  KOMIIETEHTHOCTH B pallMOHAJbHOM
MIPUPOJIONOIH30BAHUU (COOJIIOICHUE TPABUJI MOBEJICHUS B IPUPO/IE, OXPAHbI BUJIOB,
IKOCHUCTEM, Ouocdepnl), COXPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYXKaromux Jojeid  (coOmromeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HENEATCIIbBHOCTH B YPE3BBIYANWHBIX CHUTYyaIUsIX
MPUPOJTHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJIA  OCO3HAHHOIO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodecCHOHATbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1YaJTbHBIMUA UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofdero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
gaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Henelo).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEACTB OOyUYCHUs] OUOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTH Ha
OpOJOJKEHHE OMOJIOTHYEeCKOro Oo0pa3oBaHUs B OpraHU3alUSgX CPEIHETro
podecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeNbHBIM yCIOBUEM MPU 00YYEHUH OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE
ABJIIETCS TIPOBEJEHUE JTaOOpaTOPHBIX U MpaKTUUECKHX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBIOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIEISETCS YYUTEIEM Ha OCHOBE MMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouojoruei. 3HaueHUE OUOJIOTHUU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

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

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer u3ydeHus Ouosjoruu. CBOWCTBa KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHHW3alusl,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMd JKUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIM, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHuiii. Ilpomeccel, mTpoucxXoAfANIUEe B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, nzyyaroniye >KxuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aliu.

N3yuenue xuBbIX cucteM. Metonbl Ouonmornueckoi Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. llonsaTre 0 3aBUCUMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runorte3a. [lonatue BBIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bopoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «buoiornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6opynoBaHue: 1a00paTopHOE 000PYI0BAHUE JIJIsl TPOBEACHUS HAOIIOCHUN,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. ILIBanH,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. lIneiinen, P. Bupxos, K. M.
bap.

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHUaANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETYISIMU. MuHepanbHbIe BEMIeCTBA KIETKU, UX OHONIOTrndecKkas poib. Poib
KaTUOHOB M aHWOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTOTHBIN cocTaB 0enkoB. CTPyKTypbl 0eTKOBOM MoiieKkyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUHas CBsA3b. BTopuuHas, TpeTU4YHAasl, YETBEPTHUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OeskoB.
buonornueckue pynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
OO6mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, MOTYTPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIMH B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMOXMMHUYECKHE U OHodHU3nUYecCKrue UCCIeI0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmpyKmypuvl U QYHKYuLl 6UOMOIEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpanuun

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

Juarpammel: «PacnpeneneHne XUMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnMIlAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3zMoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinbl ATDx.

O6opynoBaHue: XUMUYECKas MOCy1a U 000pyI0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIJICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: dyKapuoTHueckas U TmpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKapUOTHUYECKON KieTku. [lnazmaruueckas
MeMmOpana (razmaiiemma). CTpykTypa miazMatuueckoil MemOpanbsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbIN (AU dy3us, 00erdy€HHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKU PAaCTeHUM, TpUOOB.

[utomma3zma. [utozons. Llutockener. JIBrxkeHnue muromiaasmMbl. OpraHOUIbI
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Maruyeckas cetb (I11C),
anmapat [onbku, nU30COMBI, UX CTpoeHue U (GyHKIMH. B3auMocBs3b
OJIHOMEMOpPAaHHBIX OPraHOMAOB KIeTKU. CTpOeHHE TpPaHYJISPHOTO PETUKYTyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpanyIsspHbBIN) SHIOTIIIa3MAaTHIECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmnaparta ['onbmku. Moougukayus 6enkos 6 annapame
Tonvoorcu. Copmuposxa 6enkos 6 annapame [onvOxcu. TpaHCIOPT BEIIECTB B
KJIeTke. Bakyonn pactuTenbHbIX KiIeTOK. Kiertounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (yHKIIMM MUTOXOHIApUN W 1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIIACTHIBI (POTOCUHTE3UPYIOUINUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIMX PACTECHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUI0B KJIETKH. Pu6ocomsr. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmunoBble KOMNOHEeHMbl HeMblieuHbiX Kiemok. Mukpotpyooukn. KineTouHsrii
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxkpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka sipa, XpOMaTHH, KapHoIUIa3Ma, SIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAnepuprii 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHol o06oaouku 6 mumose. Aoephbiil
mpauncnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmumbel u cxembl: «CTpoeHHE HYKapUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTuTelnbHOM  KIeTku», «CtpoeHue
MUTOXOHJIpUNY, «Spoy, «CTpoeHre NPOKAPUOTUUECKON KIECTKU.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIETOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IpakTuueckas padora «/3yueHue NBMXKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaX.

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIUH B KJIETKe

AcCUMWISIITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpolieccax. JHEpreTudyeckoe obecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DOEepMEHTATHBHBIA XapaKTep PEaKIUi KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUSI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IlpogykTuBHOCTE hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIKUE OaKTepuu, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

AnHa’poOHbIe Oopranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBUTENBHBIN ATAI. | THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Huknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmrpoBanue. Inepeus memoparnnoco epaouernma npomonos. Cunmesz ATD:



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

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlabopaTopHas padora «/3ydyeHune kaTaauTHYeCKO aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuUJIa3bl UK KaTaias3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (DOTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass HHGOPMALUSA M Pean3alusa e€é B KJIeTKe

Peakiiuu MatpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoWcTBa. TpaHckpumnuusi — wmaTtpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuntTeza Oenka. KomupoBanue amunHokucinor. Ponas pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsnusi akTUBHOCTH I'€HOB Yy MNpPOKapuoT. ['hmoresa
onepoHa (®. XKako0, XK. Mano). Monekynspnvlie mexanuzmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a005eBaHus 4eJI0BEKa, )KUBOTHBIX, pacTtenuii. CITNJ[, COVID-19,
COI[MAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz ooavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
llpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunres 6enkay, «l'eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolIeccOoB, MpoTeKawmux B HHTepdasze. [loaroTroBka KIETKH K
nenenuto.  I[lpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTUYECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannun JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanunsm perumkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TejoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  Ha0Opbl  XpoMocoM. ['omosoruuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U MPOUCXOIAIINE B HUX MTPOIECCHI.
Tunsl muto3a. KapnokuHes v IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, ougpepenyuposku, cmapenus u ecudbenu xiemox. «lugposas
KemKay» — OuourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuun

Tabmumel 1 cxembl: «OKU3HEHHBIM UK KIETKH», «Muros», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOTIpenapaThl: «MUTO3 B KIETKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHnas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpazue OPTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OJTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npotucThl. KonoHHanbHble OPraHU3MBbI.



B3aumocBsa3p 4acTed MHOIOKJIETOYHOIO OpraHusma. TKaHu, Oprasel H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJsALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEHUM.

TkaHM KMBOTHBIX M Y€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAHEN B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opransl H
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy»HbIil U BHYTpEeHHHU cKeneT. CTpPOEHHUE U TUIIBI
COCJIMHEHUS KOCTEM.

JIBU)KeHHE  OpraHuM3MoOB.  JIBH>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
am&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMUBOTHBIX W YEJOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanue opranu3mMoB. [lornonienre BoApl, yriaeKUCciIoro raza U MUHEpPaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHBIX. KpoBeHOoCHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyObl M KpoBb. Kpyru KpoBooOpaimieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3mos. Belgenenue y pacteHuil. Beigenenre y )KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbieneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BbiAeneHus. CB3b
MOJIOCTU Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cucTeMamu. Beinenenue y



MMO3BOHOYHBIX >KHUBOTHBIX W uenoBeka. [louku. Ctpoenune u (QyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3anmuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U UCTHI MPOCTEUIIMNX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMHYECKOM 31U Thl. OUTOHLIUABI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema dyenoBeka. KieTouHb u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIEHHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHHUTET. Teopusi KIOHaNbHO-ceNeKkTuBHOrO ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHH.

Paznpaxkxumocte ©  perymsiuuds |y OpraHu3sMoB. PazapaxuMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa’)kuMoCTh U peryisius y pacTeHU M.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBhuas cucrema u pediekropHas peryisinus y S>XUBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pediekTopHast xyra. be3ycioBHbIE U YCITIOBHBIC PE(DIICKCHI.

['ymopanbHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE rOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucrema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBnos.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl UBETKOBBIX pPACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHUE CTEOIS,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpigenurenbHas CcUCTEMa», «DHJIOKpUHHAs cucTeMa», «CTPOEHUE MBI,
«IMMyHHUTETY, «KuIeuHonoa0CTHRIE, «Cxema  TATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepssa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBaas  cucrema  nruny», «HepBHas — cuctema
MIeKkonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOTpENnapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH



HAaCEKOMBIX, UIJIOKOXKHX, UBbIE AK3EMIUISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JbIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTATUBHOE) U
nojsioBoe. Buael  Oecriosioro  pa3MHOXKEHHMsI:  MOYKOBAaHUE,  CHOPYJIALMS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKU, wWiM rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menosze. Kpoccunrosep. buosnornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u  SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u moodenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOGieHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoIbILIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCA 3apojblllia (dMOpUOHATIbHASA HHAYKIUA).
3aknagka TIUIaHA CTPOECHHUS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli mepuon. Ilpsimoe wu
HempsiMoe pa3Buthe. Pa3Butue ¢ wmeramMmopdo3oM Yy O€CO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHoOrMYeckoe 3HaYE€HHE NPSMOTO0 U HENPSIMOTO
pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa XKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KUBOTHBIX U 4esoBeka. [leproabl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYEeCKUe MPOLIECCHI.

Pa3mHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Ipoiiecce Meio3a. ['ameTorenes
y pactenuii. OmI0J0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJsIMU OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumpl 1 cxeMmbl: «BereratuBHoe pa3MHOXeHHE», «THUIbl Oecroyioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHO)XeHne Tuapby, «Meho3y, «XpoMocoMb», «I'ametorenes», «CtpoeHue
SUUEKIETK U cliepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMOe pa3BuUTue», «Pa3BuTHe MalcKoOro xyka», «Pa3Buthe capaHumy,
«Pa3Butne NATYHIKA», «JIBOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMsSH OJHOJOJBHBIX U JIBYJOJbHBIX pAacTeHUI», «KU3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN UK MXa», <« KU3HEHHBIN UKJIT MATOPOTHUKAY,
«OKW3HEHHBIN LHUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckas padora «BblIABIEHUE TPU3HAKOB CXOJCTBA 3apOIBIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eHeTuka — HayKa 0 HaCJEJACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS U Pa3BUTUS F€HETUKU Kak Hayku. PaboTel I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETUKHU.
Pa6otsl H. K. Konbriosa, H. WM. BaBunona, A. H. benozepckoro, I'. 1. Kapneuenko,
10. A. ®dunmnmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOIBI ~ TEHETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



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

Tabnuibl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eauHooOpasusi rTuOpUA0B mepBoro nokosneHus. [lpasuno qomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeluieHusT NpHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHusl. [ umore3a YuCTOTHI TaMeT.

AHanusupyroniee ckpemnanHue. [I[pomMexyTOUHbBIN XapakTep HaciaeqOBaHUs.
Pacmiennenre npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HaCJIe0BaHUs TPU3HAKOB. [[UTOMOTMYEeCKrEe OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuensiieHHoe
HACJEJOBAaHUE TE€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHsI HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbIM Ioj. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enorumn kak uenoctHas cucrema. [merorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMoneiucTtsue HeaUIeIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOIOTHYECKUX  TPOLIECCOB, TMOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOHMOM». ['eHEeTHYeCKue acheKThl KOHTPOIA U
M3MEHEHHS HACJIeICTBEHHON WH(OPMAIIUU B TIOKOJICHUAX KJIECTOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKoH
Mengens», «AHaM3UpyroUlee CKpelmuBaHue», «HemomHoe pomuHHMpOBaHHEY,
«CuernjeHHoe HacjledOoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun gpozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

OGopynoBanue: MoOJAeNb s JACMOHCTPAIMU 3aKOHOB €IWHOOOpa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUSI MPU3HAKOB, MOJEIb s
JEMOHCTpPAlMA 3aKOHAa HE3aBHCUMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporpenapart: «/[po3odumna.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBD.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotHna W cpeabl npu  GopMUpOBaHUU (PeHOTHMA.
N3MenunBOoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GoOpMUPOBaAHUU
MoaupUKAIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psan u BapuanmonHasi kpuBasi (B. Moranncen). CpoiictBa MoaudUKalMOHHON
M3MEHYNBOCTH.

I'enoTunuueckas N3MeHUYMBOCTL. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Buipl reHOTUTIHYECKOM N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIl[HOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TIPOIIECC — OCHOBA
KOMOMHATHBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3Ho0Opas3us B Mmpejiesiax 0JHOr0 BUA.

MyTanroHHass W3MEHYMBOCTh. Buapl MyTanuii: TeéHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCKHWE M TOJOBble MyTanuu. [IpuyuHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo u3MeHunBoctu (H.M. BaBuiioB). BHesnepHass M3MEHUMBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoncTpanuun

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

Tabmumper w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3y,
«OnnogoTBopeHuey, «I eHeTnueckne 3a00eBaHUs YeIOBeKay, « BUIbI MyTaIuiiy.

O6GopynoBaHue: XKHBbIE M TepOapHBIE IK3EMIUIIPhl KOMHATHBIX DPACTCHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3TUNIHBIMU BUIAMH H3MCHUYUBOCTH.

JlabGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHUYMBOCTH. IlOCTpoeHHME BapHalMOHHOTO psjga H
BAPHUALIMOHHOW KPUBOI».



IIpakTnueckas padora «Mytamuu y aApo3opunsl  (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKa: T'€HEAIOTHYECKUU,
OJIU3HCIOBEIH, IUTOT€HETUYECKHUM, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3Hu dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU T€HETHYECKUX
3a00JeBaHUil 4YeioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBHIC
KIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKAa K
bU3UYeCKOMY M XUMHUYECKOMY 3arps3HEHUIO OKpYIKaroIie cpenbl. ['eHeTnueckas
PEAPaACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoncTpanuun

Tabnuuer u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs T€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cetekuusi OpraHusMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CEJEKIUN U TOMECTUKALINK. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOHMCXOXKJICHHS W MHOTroo0pasusi KyJIbTYPHBIX
pacteHuii. Posib ceneknuu B CO3aHUU COPTOB PACTEHUM U TOPOJ )KUBOTHBIX. COpT,
nopoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3HaueHue Jjisl CEISKIIMOHHOW pabOTHI.

Mertoasl ceneKuoHHOM paboThl. McKyccTBEHHBIH OTOOp: MaccoOBbIA H
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUHU. HcneiTanue
npousBoauTeNed 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUITY ¢ romoInbio aHammza J{HK.

NckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIIEKUMOHHOW  paboOThI.
PannanvOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalUi y KyJIbTYPHBIX
dopm opranusmoB. lcmonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOunanTHbeIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CEIeKIHUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpelmmMBaHWe, Wid ~ WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
retepo3uca B cenekuuu. OtnanénHas rulOpuausanus. [Ipeomonenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMHU PACTCHUMN U KUBOTHBIX. «3enéHnas
DesoONOYUL).

CoxpaHeHue U U3y4EHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
CYUecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUcCle C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UL.

JdemoHcTpanumn

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

Tabmuipl v cxembl: «l{eHTpBI TPOUCXOKIECHUS U1 MHOTO00pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH rOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metopsl cenexkuuny, «OtnanéHHas rudbpuanzanus», «Myrtaresesy.

JlaGoparopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTCHUN U MOPO]
JIOMAIIIHUX KMBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI W JIOCTHKEHMS CEJIEKI[MM PAaCTeHHl |
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBIM YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJNOTHH, — KIJIETOYHbIE W TKAHEBbIC
KYJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. Tpagunumonnas
OMOTEXHONOTHA:  XJICOOMEeUeHrne, TMOMyYeHHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BUHOJenuEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMUHOB.

Co3pnanue TEXHOJOTHIl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHNECS B IPUPOIE OMOCUHTETUYECKUE ITYTH.

Knerounass unxkeHepus. MeToapl KyJabTypbl KJIETOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpumobanku. ComaTuueckass ruOpuaM3anus W COMATUYECKUM
smOpuorene3. lcmonap30BaHWE TAIUIONAOB B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHbIX anmumel. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEeKOHCTpYKIUs
SMUEKJIETOK U KIOHUPOBAaHHUE >KMBOTHBIX. METOJI TPAaHCIUIAHTALIMU SIEpP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO0 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOocOMHass MU TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas menuuuna. I[11IP-
IUArHoCTUKa. MeTa0oJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa Ul OLEHKH COCTOSIHMS €ro 310poBbs. lcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIlaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUISL peLLIeHUs 3a7a4 NEePCOHAIN3UPOBAHHON MEIULIMHBL.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauub! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padora «l3ydyeHue o0beKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «lloaydeHre MOITOYHOKUCIBIX IPOJYKTOBY.

IKckypeusi «bUOTEXHONOrMsT — BaKHEWINAs IPOM3BOIAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE ITPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPeEICTABJICHHH B
onosiorum

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi UHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACIEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunaTeTnueckor Tteopun dBomonuu (CTJ). Hedtpanbhas
Tteopuss HBomroruu. CoBpeMeHHass DJBOJIONHMOHHAsS  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



Iloptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. dapeun, C. C. UerBepukos, W. U. llImansraysen, x. Xonaenn, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «JlectHuna
AKUBBIX cymiecTB (o Jlamapky)», «MexaHusm (GpopMupoBaHus MPUCTOCOOTECHUM Y
pacTeHuil 1 *kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyta mytemecTBus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6ei», «MHoroodpasue KyabTypHbIX (opM KanmycTbl», «Ilopossl
JIOMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BuAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS MABWXKYIIMX CHJI 3BOJTIOLMNY», «OCHOBHBIE IOJOKEHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BooUnA. COBPEMEHHBIE METO/bI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuid. M3Menenwue
reHooHJa TOMYJSIUU KaK DJIEMEHTApHOE DBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHbie (aKTOpbl (ABUKYIIKME CHUJIbI) HBOJIONUHU. MyTalmOHHBIN
npouecc. KomOunatuBHass u3MeHYMBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaINpaBJIeHHbIC U3MEHEHMSI YaCTOT ajulesied B Monyasauusax. DPpQPexT ocHoBaTes.
Opgexm 6ymuinounozo eopaviwika. CHUdCEHUE 2eHeMUYEecKO20 pa3Ho0Opa3us:
npuuunsl u creocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUSX. Murpauumu. N3onsus TTOITYJISIIAM: reorpaduaeckasi
(mpocTpaHCTBeHHAs ), OMooruyeckas (penpoyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBIKYIIUN, CTAaOWIU3UPYIOIIMKM,  pa3pbIBAIOIINAMA
(mm3pyntuBHbIi). [logoBoit oTO60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IpucnocoOIEeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIHUH.
BoznukHoBeHME MpUCoco0IeHUH Y Opranu3MoB. ApoMop(h03bl U UANO0ATANITAIIUH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Oonoxumuyeckue, TmoBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpPraHu3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpPOIBOIOIMHU. M3omsmusi — imtoueBor (akTop BumooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIONaU3aIKS,
rubpuauzanys). JTuTensHOCTh YBOMIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl GopMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONIOTUH B pa3pabOTKe HAYUYHbIX METOJOB COXPaHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUSL YCTOMYMBOCTU K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEM.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwxymue
CWJIBl HBOJIIOIIUNY, «IKOJOTHYECKass M30JSLUS MONYJIAIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30SMS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema NelcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cyllecTBOBaHUEY, « UHyCTpHUaIbHBIH
MenaHu3m»,  <«KuBble — nckomaemble»,  «IIOKpOBUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexxnaromas okpacka 3>XHUBOTHBIX», «DU3HOIOTHYECKHE
apantaiuny, «l[IpucnocoOeHHOCT, OpPraHu3MOB W €€ OTHOCHTEIbHOCTHY,
«Kpurepun Buna», «Buasl-nBoiHukmny, «CTpykTypa Buaa B npupojie», «Crnocoosl
BUI000pa3oBaHusy», «I'eorpadguueckoe Bu1000pa3oBanne TpEX BUIOB JIAH IIIICH,
«IKOJNOTHYeCcCKOoe BUI000pa3oBaHUE BHUAOB CUHUID, «Ilonumiouasl pacTeHuind»,
«KarmycTHO-peieuHbI THOPHUIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Yyydesa NTUIl U
3BEpeil ¢ mpuMepaMu pa3IMuHbIX IPUCTIOCOOJICHUM, Yydesia ITHUIl M 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUAOB, OOPA30BaBIIMXCS Pa3IMYHBIMH
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnoco6eHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3HOCThY.

JlaGopaTtopuas paGora «CpaBHeHHE BHUIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boawuus U e€ pe3yJbTaThl

Meronbl  u3ydeHus MakpolBosionuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBojouuu. llepexomHsie ¢GopMbl U (QUIOT€HETHYECKHE  Psibl
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBononuu. CpaBHeHHE (GIOpbl U
¢dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bunbr-
SHJEMUKHU U PEJIUKTBHI.

OMOpPHUOIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTHIECKHE METOMbl U3YyUYEHUS
IBOJIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a W IOSBICHHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MAaTEMATUYECKUE METObl U3yUYCHUS HBOTIOLMH. [ OMOJIOTHYHbIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuUL.
HeoOpaTtumMocTs 3BodonMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLU Y.

JdemoncTpanuu

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedans»,  «Punmoputer»y,  «CeMeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpeiid KOHTHHEHTOB»,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE U aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIMMIaH3e», «[JIaBHBIC
HAIPABJICHUS 3BOJIOLHUNY, «OO0IIME 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6GopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

Hayunple THUMOTE3bI MNPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 U
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEALOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sK1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPraHWYECKOU SBOJIFOLIU H. [ImanerapHas
(reonoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB u3 HeopraHmyeckux. Ombeir C. Mumepa u I'. FOpm.
O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynboHa J[k. XongeilHa, reHerndeckas rumnoresa [
Ménnepa. Pubosumer (T. Yek) wu rumoreza «mupa PHK» VY. T'mnOepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emiin 1 MeTO bl €€ n3yuyeHus. Mickonaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ MeroApl. OTHOCHUTENbHAS M a0CONIOTHASA T€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHuble sTambl opraHudeckor »3BoJironuu. IlosiBiieHME W ABOIOUA
MEPBbIX KIETOK. DBOJIONUSA MeTaboin3Ma. BO3ZHHMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIC OMOTUIEHKHM KaK aHAJIOT MEPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCXOk/i€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUUU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpdho3b
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuili B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOMIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMX U
ntull. [lpunmun ximodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUodaM: apxei, MPOTEpO30u,
najaeo30i, Me3030i, kaliHo30i. OO0I1Ias XapakTepruCTHKa KIIUMaTa ¥ T€OJTOTUUECKUX
npoiieccoB. [losiBIeHre M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS Y BIUSIHUE Ha Ta30BbIN cOCTaB aTMOCHhEpHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEJCTBUSI MAacCCOBBIX BbIMUpaHUM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobiiema coxpaneHnust brnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [IpuHIUNBL Kiaccupukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [lactepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTanbl  HEOPraHMYECKOW  H3BONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKo »BoOLMNY, «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHue BUpycay,
«Apomopdo3sl  pactenuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTounble Bogopociny», «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pactenusi», «Oprasbl IIBETKOBBIX pacTeHUN», «Cxema pa3BUTHS ) KUBOTHOTO MUPaA»,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmuey, «Kumednomnonoctaeiey, «Ilnockue
yepBu», «Unenucronorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs,
«IItney, «MiekonuTtaromuey, «Pa3zButue )xu3Hu B apxeuckou spe», «PazBurtue
XKU3HA B TMPOTEPO3OMCKOU 3pe», «Pa3BuThe XKW3HM B MNAICO30MCKON 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pen», «Pa3BUTHE )KU3HU B KAWHO30MCKOU 3pey,
«CoBpeMEeHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJIAKHBIE MPENAPaAThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJJIEKIUU
WTJIOKOXHUX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJUICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas gadopaTopHas padora «MojennpoBaHue onbIToB Musnepa—
HOpu o n3ydeHno abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yuyeHuMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIIEJIOBY.

IpakTuueckas padora «/3yueHre ocOOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IlpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3

Paznenbl 1 3a7aun aHTPONOJIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNIEHME TPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUsi. COBpEMEHHBIE HayYHbIE TEOPUH.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, bU3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs YeI0OBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

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

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekooOpazHbIe 00E3bsHBI
(IPOKOHCYJIBI) M PAaHHUE MMOHTUABI — OOIIHE MPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH 1
MoJiei. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojei. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OpYyAUN Tpyaa. YemoBek MpsAMOXOASAIINN U IEPBBIA BBIXO JOJIEH 32
npenensl Adpukn. YenoBek reiinensoeprekuii — o0mil nmpeok HeaH IepTaTbCKOTO
YEJOBEKAa M YEJIOBEKa Pa3yMHOro. YUemoBeK HEAaHICPTAIbCKUM Kak BUJ JIIOACH
XOJIOJHOTO KJuMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MaJICOTCHOMMUKA.

DBOJIIOIUSI COBPEMEHHOI0 uenoBeka. EcrecTBeHHBIM OTOOpP B MOMYJISALMSIX
geroBeka. MyTanMoHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. lloHdarue o pace. bomplime pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajO-HETpougHas  (PKBAaTOpUajibHas),  MOHTOJOHIHAsS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Brnusinue reorpaduueckoil cpepl u Apeiida reHoB Ha MOPPOJIOTHIO U (PU3HNOIIOTHIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEeJIOBECUECKUX TMOMyIsUUi. buoconuanbHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue K03BOTIOUUHA OUOIOTMYECKOTO U COLIMATBHOTO B YEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J[BUKYIIME CUIIBI aHTPOIIOTEHE3a», «IBOJIOLMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
OpAMOXOIAIINIY, «JleHncoBckuid yenoBek» «Heanaepranbpup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHalIbHOU
KyJIbTypbl TPEIKOB 4YeJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OWUOJICHCKUMHU CHOKETaMU TIPOHMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIH TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0coOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHue 3KOJOTMUECKUX aJanTallui YeT0BEKa.

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

3apoxJieHne 1 pa3BuTre sKkoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOJIHbIE W JabopaTopHbie. MojenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: JOKAJIbHBIN, pErHOHAIBHBIA U TJI00aTbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I  4eloBeKa. KOJIOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C Mpupoaoi. @opmMuUpoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHMUS.



JdemoHcTpanuun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpebI».

JlaGoparopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBud. Knaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl 3Kojornyeckux Qakropos. Ilpasmio munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKkonorudeckuit ¢akrop. JleiictBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CurHaigbHas poOJjb CBETa.
DoTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opranu3msl. [ToHKUIOTEpPMHBIE U TOMOMOTEPMHBIE OpPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHuid K
noJiep>kanuio BogHoro Oananca. Kmaccudukanus pacTeHuil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6ienust >kUBOTHBIX K M3MEHEHHUIO BOAHOTO PEKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6neHnss OpraHu3MoB K )KU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguyHbie puUTMBbL. [IpHcocOO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuzuennsie popmbl opranu3MoB. [lousaTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHMil: JepeBbsl, KyCTApPHUKH, KYCTApPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKuU3HEHHBIC (HOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOmoHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HH.

buornueckue daktopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHA,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduaeckue
B3auMoJieicTBUSL  (Tommnueckue, (Qopuueckue, ¢dadOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuibl U cxembl: «Dkoyiorudeckue QGakTopel», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX 1O OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIE», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUST OpPraHuU3MoOB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacteHuin», « KusHeHHbIe (OPMBI AKUBOTHBIXY, « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mno3y,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHHM W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETONIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUM, dydelsia MTUIl U 3BepeH, repdapun
pacTeHui, OTHOCSIIUXCS K Turpodutam, kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHusi JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repOapu M KOJUIGKIIMM PACTEHUM M IKUBOTHBIX, OOJIAAIONIUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCIOBUW JKU3HM, repdapuud u
KOJUIGKIIMM PACTEHUN M YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YYJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BpisiBIeHHE NPHUCIOCOOJIIEHUNH OPraHU3MOB K
BJIMSIHUIO CBETA.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOJIICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBD».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecCT OOUTaHU.

Tema 8. Jko0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3NUECKHX OApbepOB U
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSILUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pPOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPAIIUSI.

DKoJioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIIUU W €€ peryisiius. buoThyeckuil moTeHuuan MOMyJIsSIUH.
MopenupoBanue JUHAMHUKY nonyiasiuuu. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIUH.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCICHHOCTH NONYJSIUNA: posib (aKTOPOB,



3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEr BUAOB (- U
K-crparterun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humum Jk.M. XartymHcona. Pasmepsl dkosornyeckoun
Humy. [loTeHunanpHas U peain30BaHHAs HULIH.

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

3aKOHOMEPHOCTH TOBEACHUS W MUTpAIlUil JKUBOTHBIX. buojornueckue
WHBA3UU Yy>KEPOIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMUECKHE XAPAKTEPUCTUKHU  MOIMYISILUN»,
«IIpocTpancTBeHHass  CTpyKTypa  nomyysiquu», «Bo3pacTHele  mupamuabl
nonymauuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckort HumM k. M. Xatunnconay.

O6opynoBaHue: repOapun pacTeHUN, KOJIJIEKITUU KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MeEXIy
opraHu3MaMu B OUOIIEHO3E.

Jxocucrema kKak otkpeiTas cuctemMa (A. k. Tencnu). DyHKUIMOHATBHbBIC
OJIOKH OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B 3KOcHcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 poAyKIus. DKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHble u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOINOI€HHbIE BO3JACHUCTBUS Ha
cykneccuu. KnumakcHoe cooOrmiectBo. bruopaznoodpasue u mojHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03EP U peK. DKOcUucmembl Mopeti u
oKeanog. Ixocucmemvl MyHOp, 1€c08, Cmeneu, nyCmbitb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOIMOTE€HHBIMU U MIPUPOJIHBIMHA 3KOCUCTEMAMH.

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



3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-20ugpurxamopos (Kirouesolx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWUYUBOCTh OPTraHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSI AHMPONO2EHH020 6030eticmausi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Hoptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCcTeMa

IMIMPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMA XBOWHOTO Jiecay, «DyHKITMOHAIbLHbBIE
IPYIIIBI OPTaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYeCKas MHUpaMHaa YHCEID»,
«IKonoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O6pa3oBanue O6oyoTan, «llepBuuHas cykmeccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «JKOCUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
SHEPrUu B arporeHo3ey, «[Ipumeps ypOooskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Yydesa NTUIl U
3Bepeid, repOdapuu KylIbTYpHBIX M JIUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHasi pabGora «l3ydeHue pa3zHOOOpa3uss MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeusi «IKCKypCHsl B TUIIMYHBIA OMoreorieHo3 (B ayOpaBy, Oepes3HsiK,
eIbHUK, Ha CYXO/O0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmennanerapHas 000j0Yka 3eMiIH, TJI€ CYIICCTBYET WIIN
CyIIeCTBOBaja XKU3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6aactu 6uochepsr u e€ coctas. JKupoe
BeIEeCTBO Onochepsl u ero PyHKITUH.

3aK0OHOMEpPHOCTH cymiecTBoBaHusl O6mocheprl. OcobeHHocTn 6Mocdepbl Kak
rII00aIbHOM dKocHCcTeMbl. J[nHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotsr
BEIECTB U OMOTCOXUMHUYECKHE IUKIIBI (YIiieposaa, a30Ta). PUTMUYHOCTH SIBICHUIA B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonsTue o Gruome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIC JIeca, CMEIIAaHHBIE W IIHPOKOJIMCTBEHHBIC Jieca, CTCIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhS. Kiumat, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa 1 (yHKIIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabmuier 1 cxembl: «['eocdepbr 3emun», «KpyroBopor azora B MPUPOIE»,
«KpyroBopoT yrimepoma B mpupojae», «KpyroBopor kuciopoga B MpPUPOJCY,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cymny, «KimMarnueckue
nosica 3emnm», «Tynapay», «Taitra», «CMmemannsiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiHs», « Tponmaeckuii gecy.

OO6opynoBanue: repdapuu PaCTCHHUI pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX TPUYUHBL. Bo3jaciicTBue denmoBeka Ha
ouocdepy. 3arps3HeHne BO3AyIIHOM cpeanl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHenue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. Oxpana
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXPaHbl MPHUPOIBI.
Kpacasie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO DPA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emuin. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOOB MOHUTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaioweti u
KOHKYPeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbI
sKopeaburumayuy dKocucmem U Ccnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus Mopckux u Ha3eMHblX IKOCUCTIEM.

JdemoncTpanumn

Tabmutiel u cxembl: «3arpsa3HeHue atMocheps», «3arpsiz3HeHne Tuapochepb,
«3arpszHenune mouBb», «[lapauKoBEIi A3ddhexT», «Ocob60 oxXpaHseMbie TPUPOTHBIC
TeppUTOPHUI», «MOJeTHN YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OxpaHseMbIX pacTeHU U KUBOTHBIX KpacHoit
kauru Poccuiickoit ®denepanyu, KpacHoN KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CnoCcoOHOCMU cMasums TIEA U CTPOUTD )KU3HESHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTPaMMBI IO OMOJIOTHH JOCTUTAIOTCS B
€IUHCTBE YYeOHOM W BOCIHUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIaMH WU HOpMaMu
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHs, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACJICAHIO U
TpaJIuIUsIM MHOTOHAMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ybTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATEJIbHOW JIESITENHbHOCTH, B TOM YKCJIE€ B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPaBOTIOPSIAKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4YEeOHBIX M T[O3HABATENIbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJIbHBIX M HCCIENOBATEILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTb POCCUICKOM IpaXkTaHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH iepe]; PonuHoi, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJbTYpPYy, HNPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM IPUPOJIBI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TMOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IECTBa;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS

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

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW NPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

MOHUMAaHUE U peau3alus 3J0poBOro u 0€30mMacHOro o0pa3a )K1U3HHU (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW JIESITEIHHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPEeCCHOHATBHON AESITENIbHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJOTHMYECKHX TPOoOJIeM M MyTel ux
peuieHus;

CIIOCOOHOCThH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS OpH pEHIeHUHu NOpoOieM, CBS3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHUWE PABHOBECHA B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
AKOCHCTEM, OMOoCchepsI);

AKTUBHOE HENPUATHE JICUCTBUN, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpeze, YMEHHE MPOTHO3UPOBATh HEOIAroNnpUATHBIE YKOJOTHUYECKHE TMOCIEeACTBUS
NPEeANTPUHUMAEMBIX IEMCTBUI U MIPEIOTBPAIIATh UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa TS TETHbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NEATCTLHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYOIIETO OCO3HAHHMIO CBOCTO MECTa B MOJIUKYJILTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJIeM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHHE TMEPCICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIICHUSI  OOIIEH KYJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOW IPaMOTHOCTH OOydYaroniuxcs, hopMUupyeMoiu
IPU U3YYEHUN OHOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAyYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONIh30BaTh OWOJOTHYECKUE 3HAHUS IS
penieHus Mpo0JieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIICKYIO ACSTEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMIOJIYYEHHUIO HOBBIX 3HAaHWUU MO OWOJOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeameTa «buomorus»
BKJIFOYAIOT: 3HAYUMbIe 711  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJaArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIO0B TO3HAHUS,
HCITOJIB3YeMBIX B €CTECTBEHHBIX HayKax (BEIICCTBO, DHEPIHs, SBICHHE, TPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeI0BaHre, HAOI0IeHNEe, U3MEPECHHE, IKCIICPUMEHT U JIPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (IMO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAITBHON TPAMOTHOCTH M COITUAITBLHOM
KOMIIETEHIIUN ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHON M COIMAIBLHOM MPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBaHBI IMO3HABaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBbIC YydYeOHBIC JICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBUS, COBMECTHAS JCATEITHBHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NMO03HABATEJIbLHBIMH
NEeMCTBUAMM:

1) 6a30BBI€e JJOrHUYecKHe JeidCcTBUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyalIU3UpOBaTh  MpoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIICTATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3YyJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHITHUS A 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPaCCYXACHUS (MHIYKTUBHBIC, JIEAYKTHBHBIC, TIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIs IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B M3yYaeMBIX OHOJOTHYECKUX OOBEKTaX, a TaKXKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTh, OIICHABATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 0a30BbBI€E HCCJIEN0BATEIbCKHE JIeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBIIUICHHS, BIaJCTh HAYYHOW TCPMHUHOJOTHECH,
KJTIOYEBBIMU TIOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIbHOU
NESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ peIlIeHHUs, HAXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
mocoOus, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTHUECKHX CIIOBApsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUUYHBIE METOJIBI MPU TMOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTABJICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM U CHUMBOJIBI, (HOpPMYIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHUKATHBHBIMHU J1e/iCTBUAMMN:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA APYTHMX yYaCTHUKOB
Juanora Wid JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOaMM OOIICHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX MEUCTBUN C YYETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUJIEKTHUBA;

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



pacupenensaTh poid ¢ YYETOM MHEHHUHW YYaCTHHKOB, OOCYXAAaTh pe3yIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBJICHUS MpoOJIeM M HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENIbHOCTh, BBIABIATH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKON SPYIUINHA B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  [O3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'0 PELLIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpU aHaldu3e pe3yJbTaToB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:
MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpkKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrayOnEHHOM YpOBHE OpHEHTHpPOBaHbI Ha oOecredyeHue
npodunpHoro  oOyueHus  oOydawomuxcs  Ouosorud. OHHM — BKJIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysiabTaThl MPEACTABICHBI IO
roJiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpeamera «buonorus» B 10
K1acce OJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHMH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OUONIOTUYECKHEe TEPMHUHBI W TOHATUA (KU3Hb, KIIETKA,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBunmoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyIbTYPHBIX PaCTEHUN ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBaHuss ['. MeHnensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOMU
m3menunBoctu H. V. BaBuiioBa), npuHIMNIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAHUE, W3MEPEHHE,
HaOJIO/ICHHE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIOUIMX B OPraHU3Max PAacTeHMi, )KUBOTHBIX M YeJIOBEKa, OMOJOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpALICHUSI YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mel03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAUBUAYAJBHOTO  pPa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMud ¥ CHUCTEMaMU OpPraHOB Yy pAacCTEHUM, >KMBOTHBIX M 4YEJIOBEKa U HUX
GYHKIUAMHA, MEXIY CUCTEMaMU OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY O3TalaMu
oOMEHa BelIeCTB, ATaraMy KJIETOYHOTO LIMKJIA U KU3HEHHBIX [IUKIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHNOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpebl OOUTaHUS;

YMCHHE BBISBIISATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeNbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMATHUYCCKUX TPYIIIT;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBISTh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMHU MPOILIECCAMHU U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHH MOJTYYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATH JIAaOOpaTOpHBICE W TpaKTUYeCKHUe padoThl, COOJ0IAThH
npaBuia mpu padbore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LEdb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(DEpeHIUSX;

YMEHHE OLIEHUBAaTh 3TUYECKUE AaCIEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
o01acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OILI0IOTBOPEHUE,
HaIPaBJICHHOE N3MEHEHUE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYHIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHaabHOM
JESTENHPHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YIAyOIsSTh MO3HABATEIbHBIN
WHTEPEC, HAMPABICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUU U
IPOJOJKEHUE OHOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsX CpPEAHEro
pOo(heCCUOHATBLHOTO U BBICILIEr0 00pa30BaHUsl.



[IpeamerHble pe3ynbTaThl OCBOeHUSI yueOHOro mpenmeta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUU SKOJOTUYECKHUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAaJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OWOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KocHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs SBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boronuu, B.W. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), nmpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl DHEpruM), rumnore3sl (rumore3a «vupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIEOBAHUSX )KUBBIX 00BEKTOB M DKOCHCTEM
(omucanue, u3MepeHue, HaOINIOIeHHEe, SKCIIEPUMEHT), CIOCOOAMH BBISABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 ¥ CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUS ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOGOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUWTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME aAPryMEHTHI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpPeJibl OOUTaHUsI, IUHCTBA



YEeNIOBEUECKNX pac, HEOOXOJMMOCTH COXpAaHEHUS MHOTooOpa3usi BHIOB W
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBRA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3a]]a4l, BBISIBISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMH ONOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHHH TOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U TNPAKTHYECKHE PabdOThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHHBIMU
cpeacTBamu, QGOpMYyIHpYS IENb HCCISAOBAaHWS, AaHATU3UPOBATH IOJYYCHHEIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE yYacTBOBAaTh B YyueOHO-UCCIEI0BATENbCKON paboTe Mo OHoIorHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUECKUX
KOH(EpEHIHUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHUH )KU3HU, YEITIOBEKA
M YEeJOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AX MpPeIOTBpAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHOU
JESTENBHOCTH B 007aCTH OMOJIOTHHU, SKOJIOTUH, TPUPOAOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIJIEHHOCTH, YTAyOJsTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3ALUSIX CPEIHETO MPo(EeCCHOHATBLHOTO H
BBICILIETO 00pa30BaHUA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
MpPOrpamMMblI Bcero o0pa3oBaTebHbIE PecypChl
padoTsbI padoThI
bu6anorexa IJOK
1 buonorus kak Hayka 1
https://m.edsoo.ru/863ead44
bu6anorexa [JOK
2 JKuBbI€ CUCTEMBI M KX U3YyYECHHUE 2
https://m.edsoo.ru/863ead44
bu6anorexa IIOK
3 buonorus kneTku 2 0.5
https://m.edsoo.ru/863ead44
bu6anorexa IIOK
4 XuMHUecKasi OpraHusanus KIeTKH 10 1
https://m.edsoo.ru/863ead44
bu6anorexa IIOK
5 Crtpoenue u GyHKIIUU KICTKH 8 2
https://m.edsoo.ru/863ead44
6 OO6MeH BEIIECTB ¥ NPEBPALICHUE 9 | but6mmoreka IIOK
SHEPTUM B KJIETKE https://m.edsoo.ru/863ead44
. Hacnencrsennas undopManus u 5 0.5 bu6anorexa [JOK
peanm3anus e€ B KICTKe ' https://m.edsoo.ru/863ead44
5 bubmuoreka [IOK
8 JKU3HEHHBIN UK KIETKU 6 1
https://m.edsoo.ru/863ead44
9 c 0 17 15 bubmmoreka [JOK
TPOCHHUE U KI[UH OPTaHU3MOB .
P o P https://m.edsoo.ru/863ead44




bu6mnorexa [JOK

10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
https://m.edsoo.ru/863ead44
I'eneruka — Hayka o Bu6uorexa [IOK
11 HACJIEACTBEHHOCTH U U3MEHYUBOCTH 2 0.5
https://m.edsoo.ru/863ead44
OPraHu3MoOB
bu6anorexa [JOK
12 3aKOHOMEPHOCTHU HACJIECTBEHHOCTH 10 1
https://m.edsoo.ru/863ead44
bu6anorexa [JOK
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1
https://m.edsoo.ru/863ead44
bu6anorexa IIOK
14 T'eneTuka uenoBeka 3 0.5
https://m.edsoo.ru/863ead44
bu6anorexa IIOK
15 Cenekiusi OpraHu3MOB 4 1
https://m.edsoo.ru/863ead44
16 BHOTEXHOIOTUS ¥ CHHTETHYECKAS 4 bu6anorexa IIOK
Ounonorus https://m.edsoo.ru/863ead44
17 Pe3epBHOE BpeMmst 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KVIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
3apoKJieHNe U Pa3BUTHE ) Bu6morexa LOK
1 9BOJIIOLIMOHHBIX MTPEACTABICHUN B 4
6 https://m.edsoo.ru/863ead44
HOJIOTHU
) bu6anorexa [JOK
2 MukposBontonus U €€ pe3yabTaTbl 14 2
https://m.edsoo.ru/863ead44
) bu6anorexa IJOK
3 Makpo3BOIIOLUS U €€ PE3YIIHTATHI 6
https://m.edsoo.ru/863ead44
4 [TpouCXOXIEHUE U Pa3BUTHE XKU3HU HA 15 15 bu6anorexa IIOK
3emie ' https://m.edsoo.ru/863ead44
5 ITpoucX0sKIeHUE YeToBeKa — 10 . bu6anorexa IIOK
AHTPOIIOTCHES https://m.edsoo.ru/863ead44
DKOJIOTHUSI — HayKa O
6 B3aMMOOTHOLIEHHAX OPraHU3MOB U 3 0.5 bubnuoreka [JOK
HaJI0OPraHM3MEHHBIX CHCTEM C ' https://m.edsoo.ru/863ead44
OKpYXarollen cpeaoiu
bu6anorexa [JOK
7 Opranusmsl U cpea 0OUTaHUS 9 1.5
https://m.edsoo.ru/863ead44
. bubmoreka IIOK
8 OKoJI0Tus BUAOB U NOIYJISALNN 9 0.5
https://m.edsoo.ru/863ead44
9 DKOJIOTHS COOOIIECTB. DKOJOTUYECKUE 12 0.5 bubnunoreka [JOK

CUCTCMBI

https://m.edsoo.ru/863ead44




10 buocdepa — rmobanbpHast SkocucTeMa 6 bubmmorexa OK
https://m.edsoo.ru/863ead44
11 UenoBek u okpyxaroias cpeaa 6 Bubmmorexa HOK
https://m.edsoo.ru/863ead44
12 PesepBHOE Bpems 8 Bubmmorexa HOK
https://m.edsoo.ru/863ead44
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
buonorus kak KOMIUIEKCHAs HayKa
1 Y KaK 4acThb COBPEMEHHOT'O g 1 bubnwotexa LIOK
https://m.edsoo.ru/863ead44
oOmiecTBa
. bubmmoreka [{OK
2 JKuBbIe cCUCTEMBI U KX CBOMCTBA 1 hitps-/m.edsoo.ru/863cad44
3 YpoBHEBas OpraHu3aIus ) KUBbIX 1 bubmuotexa [JOK
CUCTEM https://m.edsoo.ru/863ead44
4 Hctopust OTKPBITHS U U3YyUYEHUS | bubmuorexa [JOK
kietku. Kinetounas teopust https://m.edsoo.ru/863ead44
MeTo1bl MOJIEKYJISIPHOU 1
KJIETOYHOM OMoJIornu.
[IpakTuueckas padota «M3yueHue
5 MSTOI[OB KJICTOEHOﬁ 6I/IOJ'IO}::II/I 1 0.5 Bubmworexa LIOK
https://m.edsoo.ru/863ead44
(xpomatorpadus, anexTpodopes,
muddepennuanbHOe
uentpudyruposanue, [1L[P)»
6 XUMHUYECKUH COCTaB KIETKU 1 Bubmiorexa LIOK
https://m.edsoo.ru/863ead44
7 MuHepallbHBIE BELIECTBA KIIETKH, | bu6mmoreka [JOK
WX OMOJIOTUYECKAs POJIb https://m.edsoo.ru/863ead44
2 Opranuueckue BEeUeCTBa KIETKH | 0.5 bubnunoreka [JOK
— Oenku. JITabopartopnas pabota https://m.edsoo.ru/863ead44




«O06HapyxeHne OenKoB ¢
MOMOIIbIO KAYECTBEHHBIX

«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

peaxkuuin»
9 CBoiicTBa, KIacCH(PHUKAIUS 1 bubnuorexa [JOK
¢byHKIMN OENIKOB https://m.edsoo.ru/863ead44
10 Oprannyueckue BenecTBa KICTKH bubnuorexa [JOK
— YTJIEBOIbI https://m.edsoo.ru/863ead44
1 Oprannydeckue BeIecTBa KIETKH bubnuoreka [JOK
— JIUTTHAIBI https://m.edsoo.ru/863ead44
Hyxneunosbie kucnotsl. [JHK u
PHK. JIaboparopnast pabota
12 «I/IccneHOBEHHepHyKJII;HHOBLIX 0.5 bubmorexa [IOK
https://m.edsoo.ru/863ead44
KHCJIOT, BBIJIETIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u ki ATO.
13 Z[pI;/rHe HYKJI(b;ZI;II/IETpI/I(l)OC(i)aTBI bubmmorexa LIOK
https://m.edsoo.ru/863ead44
(HT®)
CexBenupoBanue [JHK. Meroapl
14 FeHOMI/IKII/)I TpaHCKJiHHTOMI/IKI/IH bubmmorexa IOK
’ ’ https://m.edsoo.ru/863ead44
MIPOTEOMUKHU
15 MeTo1bl CTPYKTYpHOH OHONIOTHH bubmiorexa LIOK
https://m.edsoo.ru/863ead44
16 Tune! kitetok. [IpokapuoTnyeckas bubnunoreka [JOK
KJIETKa https://m.edsoo.ru/863ead44
CrpoeHne sykapruoTHYECKOU
17 kietku. [Ipakruueckas pabora 0.5 bubnuoreka [IOK

https://m.edsoo.ru/863ead44




bubmuoreka [JOK

18 Hosepxoctibiii anmapar KieTkn https://m.edsoo.ru/863ead44
OnHomeMOpaHHBIE OPTaHOUIBI
kieTku. [Ipakrrueckas pabora

19 «I/I3yqu1/IIe) JIBYKCHUS ’ 0.5 bubmrotexa LIOK

https://m.edsoo.ru/863ead44
[UTOTIA3MBI B PACTUTEIIBHBIX
KJIETKaX)»
[TomyaBTOHOMHBIE OpraHOWIBI
KJICTKW: MUTOXOH/IPUH, TIJIACTH/IBI.

20 JlaGopaTtopHnasi pabota 0.5 bubmuorexa [JOK
«McenenoBanue masMoimsa u https://m.edsoo.ru/863ead44
JETIa3MOJTN3a B PACTUTEIIBHBIX
KJIETKaX»

o1 HememOpanHbIe opraHou b1 bubmuorexa [JOK
KIIETKU https://m.edsoo.ru/863ead44

bu6mmoreka [IOK

2 CTpoeHie it GyHiLH 51pa https://m.edsoo.ru/863ead44
CpaBHuTENIbHASA XapaKTePUCTHUKA
KJIETOK 3yKapuoT. JlabopaTtopHast bubmuoreka [JOK

23 0.5
pabota «/3ydeHue cTpoeHust https://m.edsoo.ru/863ead44
KJIETOK Pa3JInYHBIX OPraHU3MOBY
ACCUMWIALINS U TUCCUMUIISIUS —

JIB€ CTOPOHBI MeTabonu3Ma. Turbl
oOmena BerecTB. JlaboparopHas BuGmorexa [OK
24 paborta «3yuenue

KaTaJUTHYECKON aKTUBHOCTHU
(depMeHTOB (Ha MpuUMepe aMuIas3bl
WJIM KaTalasbl)»

https://m.edsoo.ru/863ead44




depMeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MeTabonmsma. JlabopaTopHas
paboTa «3yuenune

bubmmoreka [{OK

25 (epMEHTaTUBHOTO paCIIETICHUS 05 https://m.edsoo.ru/863ead44
MepOKCH/Ia BOJIOPOJA B
PaCTHTEIHHBIX M JKHBOTHBIX
KIIETKax»
26 benku-akTuBaTtopsl 1 OenKu- bubnuorexa [JOK
MHTUOUTOPBI https://m.edsoo.ru/863ead44
7 ABTOTpOGHBIN TUTT 0OOMEHa bubnuoreka [IOK
BEIECTB https://m.edsoo.ru/863ead44
bu6mmoreka [IOK
28 Porocuiires https://m.edsoo.ru/863ead44
Xemocunres. JlaboparopHas
29 pabora <<CpaBHeHI/I£ Hp(l))HeCCOB 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
(hoTOCHHTE3a U XEMOCHHTE3a)
AnHaspoOHbIe opraHu3Mbl. Buib
30 opoxenus. JlabopatopHas padora bubmuoreka [JOK
«CpaBHEHHE MPOIIECCOB OPOKECHUS https://m.edsoo.ru/863ead44
U JBbIXaHUSDY
31 AdpoOHBIE OpraHU3Mbl. JTaIbI bubnunoreka [JOK
SHEPTreTUYECKOro oOMeHa https://m.edsoo.ru/863ead44
DHeprus MeMOpaHHOTO rpaiueHTa
32 HpOfOHOB. CI/IHpTe3 ATq):ppf60Ta bubnnorexa HOK
. https://m.edsoo.ru/863ead44
npoToHHOU AT®-cuHTa3bl
bu6mmoreka [JOK
33 Peakuuu MaTpuyHOro CUHTE3a

https://m.edsoo.ru/863ead44




TpaHckpunuuss — MaTPUYHbBINA

bubmuoreka [JOK

34 cunte3 PHK https://m.edsoo.ru/863ead44
" bubnuorexa [JOK
35 Tparteasiuinst i € STarsi https://m.edsoo.ru/863ead44
36 KoaupoBanue amunokucinot. Posb bubnuorexa [JOK
pubocom B OMocHHTE3€e Oelika https://m.edsoo.ru/863ead44
37 Opranu3anus reHomMa y TpoKapuoT bubnuoreka [JOK
Y DYKapuoT https://m.edsoo.ru/863ead44
MonekynspHble MEXaHU3MBbI bubnuoreka [JOK
38
9KCIIPECCHUU T€HOB Y 3YKapHOT https://m.edsoo.ru/863ead44
Bupycbl — HekeTogHbIe (POPMBI
39 YKU3HU U 00JIUraTHBIE TTapa3HThI. 0.5 bubnuoreka [IOK
[IpakTnueckas pabora «Co3nanue https://m.edsoo.ru/863ead44
MOJIeNIu BUpYCa»
40 BupycHsbie 3a0051eBaHus YeIOBEKa, bubmuorexa [JOK
YKUBOTHBIX, PACTCHUI https://m.edsoo.ru/863ead44
A1 HanoTexHooruu B OHOJIOTHH U bu6mmoreka [IOK
MEIUIIMHE https://m.edsoo.ru/863ead44
. bu6mmoreka [JOK
42 HKHSHCHHEIN I KICTKH https://m.edsoo.ru/863ead44
. bu6mmoreka [JOK
43 Marprsiit curres JIHK https://m.edsoo.ru/863ead44
Xpomocomel. JlabopaTopHas
44 pa%OTa «3yueHue r:(pOI\I/:I)OCOM Ha 0.5 bubmuorexa IOK
https://m.edsoo.ru/863ead44
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [JOK
45 Jlenenue KIEeTKU — MHUTO3

https://m.edsoo.ru/863ead44




Tunel knerok. Kapuokunes n
urokunes. JlaboparopHas pabota

bubnuorexa [JOK
46 «Habnrorenre MUTO3a B KIIETKaX 0.5 hitps://m.c dsc]j).ru 1963caddd
KOHYMKA KOpEIlIKa Jiyka (Ha
TOTOBBIX MUKPOIIpETapaTax)»
47 Perynsmus ;xM3HEHHOTO LUKJIA bubnuorexa [JOK
KJIETOK https://m.edsoo.ru/863ead44
48 OpranusMm Kak eMHOE 11eJI0e bubmmorexa LIOK
https://m.edsoo.ru/863ead44
Txanu pacrenuii. JlabopaTopHas
49 pa60TaI:<I/I3yquHe TKaIl;)efI ’ 0.5 Bubnuorexa LIOK
N https://m.edsoo.ru/863ead44
pacTeHui»
TkaHU )KMBOTHBIX M YEIOBEKA.
50 JlaGopaTtopHnas pabora «3y4yeHue 0.5 Bubnuorexa LOK
. https://m.edsoo.ru/863ead44
TKaHEe! KUBOTHBIX»
Oprassl. CucTEMBI OPraHOB.
51 H§6opaTopHaﬂ pa60TI; «3yueHue 0.5 Bubnuorexa LOK
https://m.edsoo.ru/863ead44
OpraHoB I[BETKOBOT'O PACTECHUS
52 Onopa Tena opraHu3MoB bubmmorexa IOK
https://m.edsoo.ru/863ead44
53 JIBr>keHHue OpraHu3MoB bubmuorexa HOK
https://m.edsoo.ru/863ead44
54 [Iutanue opraHu3MoB bubmuorexa IOK
https://m.edsoo.ru/863ead44
[MuTanue MO3BOHOYHBIX BuGmmorexa [OK
55 KUBOTHBIX. [InimeBapuTenbHast

CHUCTEMaA YCJIOBCKA

https://m.edsoo.ru/863ead44




bubmuoreka [JOK

3 JlIxattiie opraismon https://m.edsoo.ru/863ead44

57 JIpIxaHue 1mo3BOHOYHBIX bubnuorexa [JOK
JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863ead44

58 TpaHcnopT BemIecTB y OpraHu3MoB bubmmorexa LIOK
https://m.edsoo.ru/863ead44

59 Eg:;:;::;ii j;zﬁm u brommorexa HOK
qeNOBCKA https://m.edsoo.ru/863ead44

bu6moreka [IOK
60 Betzenertne y oprasmsMon https://m.edsoo.ru/863ead44

61 3ammTa y OpraHu3MOB Bubnuorexa LIOK
https://m.edsoo.ru/863ead44

62 NmMmmyHHas cuctema deaoBeka Bubnuorexa LIOK
https://m.edsoo.ru/863ead44

63 PaznpaxumMocTts 1 perymsnus y bubmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/863ead44

51| ommormmmen orcrens samoT Bnmorece 0K
L eTOBeKA https://m.edsoo.ru/863ead44

65 dopMbl pa3MHOKEHUST OPTaHU3MOB Bubmmorexa LIOK
https://m.edsoo.ru/863ead44

66 [TosoBOE pa3zmMHOXKEHUE Bubmiorexa LIOK
https://m.edsoo.ru/863ead44

. bu6mmoreka [JOK
67 Meiios https://m.edsoo.ru/863ead44

63 I'ametorenes. O6pa3oBaHue 1 0.5 bubnuoreka [IOK

Pa3BUTHUC ITOJIOBBIX KJICTOK.

https://m.edsoo.ru/863ead44




JlaboparopHas pabota «/3yueHune
CTPOCHHA IMOJIOBBIX KJIICTOK Ha
FOTOBBIX MUKpOIIpEnaparax»

WunuBuayanbHOe pa3BUTHE bubnuorexa [JOK

69
OpraHU3MOB — OHTOI'€HE3 https://m.edsoo.ru/863ead44
3akiazKa OpraHoB U TKaHEH U3 bubnuorexa [JOK

70
3apO/IBIIIEBHIX JINCTKOB https://m.edsoo.ru/863ead44
Poct u pazBuTHE )KHUBOTHBIX.
JlaboparopHas paboTa

71 B g epe pzao CXOJCTBa 0.5 Brbmiorexa LIOK
«BpIsBIICHUE TIPU3HAKOB CXOJICTB .

N p a https://m.edsoo.ru/863ead44

3apOIbIIIIeH TTO3BOHOYHBIX
YKUBOTHBIX)»
PasMHOkeHue u pa3BuTHe
pactenuii. JlabopatopHas pabora bubmuorexa [JOK

72 0.5
«CTpoeHHe OpraHoB Pa3MHOKEHUS https://m.edsoo.ru/863ead44
BBICIIIMX PACTCHUN»
Hctopus cTaHOBIICHHS U pa3BUTHUSA bubmuorexa [JOK

73
FEHETUKU KaK HaAyKu https://m.edsoo.ru/863ead44
OcHOBHbBIE IOHATHS U CUMBOJIBI

74 reHetuku. Jlaboparopnas pabora 0.5 bubnuoreka [JOK
«/Ipo3oduna kak 0OBEKT ' https://m.edsoo.ru/863ead44
TeHETUYECKUX UCCIIEeIOBAHUI
3aKOHOMEPHOCTH HACJIEIOBAHUS
pu3HaKoB. MoHOTHOpUIHOE

75 ckpewmmBanue. [Ipakrnueckas 0.5 bubnunoreka [JOK

paboTa "M3yuyeHue pe3yabTaToB
MOHOTHOPUHOTO CKpPEIUBAHUS Y
apo3o¢uist"

https://m.edsoo.ru/863ead44




ITuTosornueckre OCHOBBI

bubmuoreka [JOK

76 MOHOTHOPHUIHOTO CKpPEIIUBAHUS https://m.edsoo.ru/863ead44

77 Ananusupyroluiee cKpeluBaHue. bubnuorexa [JOK
Henonnoe nomuHupoBaHue https://m.edsoo.ru/863ead44
JuruOpuiHoe CKpeIIBaHue.
[Ipaktuyeckas padora «M3yduenue bubnuorexa [JOK

78 0.5
pe3ynbTaTOB JUTHOPUIHOTO https://m.edsoo.ru/863ead44
CKpEIIUBaHUS Y APO30 (PHITBI»

79 [uTonornyeckne 0CHOBBI bubnuoreka [JOK
TUTUOPUTHOTO CKPELIUBAHUS https://m.edsoo.ru/863ead44

20 CremieHHoe HaclIeOBaHue bu6moreka [IOK
MIPU3HAKOB https://m.edsoo.ru/863ead44

21 XpOMOCOMHAasI TEOPUS bubnuoreka [IOK
HAaCJIEICTBEHHOCTH https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
82 Petteriika roxa https://m.edsoo.ru/863ead44
83 T'eHoTHO Kak 1ejI0CTHAS cUCTEMA bubmorera [IOK
https://m.edsoo.ru/863ead44

84 ['eneTnyecknii KOHTPOJIb PA3BUTHS bubnuoreka [JOK
pacTeHuH, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863ead44

85 H3meHunBOCTH TPU3HAKOB. Bribl bu6mmoreka [JOK
U3MEHUYUBOCTH https://m.edsoo.ru/863ead44

86 Mo audukanroHHas bu6mmoreka [JOK
U3MEHYHMBOCTh https://m.edsoo.ru/863ead44
BapuaunonHsslii psaa u

g7 BapHUaIlMOHHAs KPUBasl. 0.5 bubnunoreka [JOK

JIaGoparopHas paboTa
«HccnenoBanue 3akOHOMEPHOCTEH

https://m.edsoo.ru/863ead44




MOAU(PUKAITUOHHO M
n3MeHunBOCTH. [locTpoeHue
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBOI»

TI'enoTunmyeckas N3MEHUYNBOCTb.

bu6mmoreka [{OK

88 KomOuHaTHBHAS U3MCHYMBOCTD https://m.edsoo.ru/863ead44
MyranuoHHasi HK3MEHYUBOCTb.

[IpakTnueckas padota «MyTtanuun bubnnorexa [JOK

89 0.5
y 1p0o30(]uIibl (Ha TOTOBBIX https://m.edsoo.ru/863ead44
MUKpOTpernaparax)»
3aKOHOMEPHOCTH MYTAIlMOHHOTO

90 HpOHCCC&.pSHI/IFeHe”}F’:IKI:L u bubmorera [IOK

https://m.edsoo.ru/863ead44
SIUTEHOMUKA
I'eneTnka demoBeka.

01 [IpakTuueckas padota 0.5 bubmuorexa [JOK
«CocraBieHre U aHAIU3 https://m.edsoo.ru/863ead44
POOCIOBHOM»

92 MeTtoapl MEIUITMHCKON I'€HETHKHU bubmorexa [TOK

https://m.edsoo.ru/863ead44
3HayeHne MEIUIIMHCKON TeHETUKHU

93 B IIPEJAOTBPAICHUH U JICYEHUU bu6mmoreka [JOK
FeHETHYECKUX 3a00JIeBaHUMA https://m.edsoo.ru/863ead44
YyeaoBeKa
OCHOBHBIC IOHSATHS CCIICKIIHH.

94 JlaGopatopHas pabota «3yuenue 0.5 bubnuoreka [IOK

COPTOB KYJbTYPHBIX PaCTEeHUN U
MOPO/JT IOMAITHUX KUBOTHBIX)»

https://m.edsoo.ru/863ead44




MeTomp! CeNeKIIMOHHON pabOTHI.

bubmuoreka [JOK

" 1 .
95 Jlabopatopuas padora « SyileHHe 05 https://m.edsoo.ru/863ead44
METO/IOB CEJICKIIMH PACTCHUI
o | B e e |
P . https://m.edsoo.ru/863ead44
pabora «I[IpuBUBKa pacTeHHID»
| o |
WCIOJIb30BaHNE TCHETUICCKUX
" https://m.edsoo.ru/863ead44
pecypcoB
broTtexHoMOTHS Kak Hayka u
08 OTpaciib MPOU3BOJICTBA. 1 0.5 bubmuorexa [JOK
[IpakTnueckas pabora «M3ydyenue ' https://m.edsoo.ru/863ead44
00BEKTOB OMOTEXHOJIOTHI
99 OCHOBHBIE HaIlPaBJICHUS | bubmuorexa [JOK
CUHTETUYECKON OMOJIOTUH https://m.edsoo.ru/863ead44
100 XpOMOCOMHAs ¥ T€HHas | bubmuorexa [JOK
WHXECHEPUS https://m.edsoo.ru/863ead44
bu6mmoreka [JOK
101 M 0 1
CHAMUHHCIHIE DHOTEXHOJIOTHH https://m.edsoo.ru/863ead44
102 | ototene, s 1 bimorera LLOK
Hl“ ’ H https://m.edsoo.ru/863ead44
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
| DBouoIMOHHAast Teopus Y. | bubnuoreka [JOK
HapBuHa https://m.edsoo.ru/863ead44
) JIBMKYIIME CUIIBI SBOJIIOLIMU | bubnnorexa [JOK
BuJI0B 10 Y. J[apBuHy https://m.edsoo.ru/863ead44
Boprba 3a cymectBoBaHuE
3 eCfeCTBeHHIZII;II u HCKyCCTBe,HHBIfI 1 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
oTOO0D
4 PopMHpPOBAaHNE CHHTETUYECKON | bubnuoreka [IOK
TEOPHUH IBOJIIOIINH https://m.edsoo.ru/863ead44
OTansl SBOJIOLUOHHOTO
5 nporiecca: MI/III;IPOBBOJ'I}OHI/IH u 1 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
MaKpO3BOJIIOLHUS
6 [Tonynsiuus — sneMeHTapHas 1 bubnuoreka [JOK
€IUHULIA DBOJIIOUU https://m.edsoo.ru/863ead44
3aKOH reHEeTUYECKOT0 PaBHOBECUS
K. Xapau, B. BaitnOepra.
7 ﬁa6opa1;§pl,{aﬂ pabora ’ 1 0.5 bubmuorexa HOK
https://m.edsoo.ru/863ead44
«BplsiBIeHNE U3MEHYMBOCTH Y
oco0eil 0JHOTO BUIa»
2 DOnemeHTapHbIe PaKTOPHI | bubnunoreka [JOK
3BOJIIOLUHU https://m.edsoo.ru/863ead44
9 Dddext ocnoBatens. Ipdekr | bubnunoreka [JOK
OYTBIJIOUHOTO TOPIIBIIIKA https://m.edsoo.ru/863ead44




Murpauuu. M3onaumun

10 MOMYJISIIAN: Teorpaduueckas, buomiorexa LIOK
https://m.edsoo.ru/863ead44
OuoJiornueckas
EcrecTBennsiit otoop —
11 HaIpaBJISIOIIHI (1)aK11)‘0p bubmrotexa LIOK
https://m.edsoo.ru/863ead44
9BOJIIOIUH
. bu6mmnoreka LIOK

12 Hososoit or6op https://m.edsoo.ru/863ead44
[Iprcnoco6aeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MHKPOIBOJIIOLIHH.

13 Ha6§pazopHaﬂ pa6ETa <<I/I3YEGHI/IG 0.5 bubamorexa LOK

. https://m.edsoo.ru/863ead44
apoMop(h030B U UANOANATITAIAN Y
PacCTeHHI W YKUBOTHBIX)
[Tpumepsr mpucnocobaeHUH y
OpraHu3MoB: Mopdosioruueckue,
(bu3MoIOTYECKHeE,

14 OMOXMMUYECKHE, ITOBEIEHUYCCKUE. 0.5 bu6mmoreka [IOK
JlaGopaTtopHnas pabota https://m.edsoo.ru/863ead44
«IIpucroco06ieHuss OpraHu3MoB 1
WX OTHOCUTEJIbHAS
1IeTIECO00PA3HOCTHY
Bun, ero xputepun u CTpyKTypa.

15 JlaGopaTtopHas pabota 0.5 bubnunoreka [JOK
«CpaBHeHUE BUJIOB T10 https://m.edsoo.ru/863ead44
MOP(OJIOTHIECKOMY KPUTEPHUIOH»

16 CrpyKkTypa B bubnuoreka [JOK

https://m.edsoo.ru/863ead44

17 Bunoob6pa3oBaHue Kak pe3yabTar bubnuoreka [IOK

MUKPO3BOJOIUA

https://m.edsoo.ru/863ead44




CBs13b MUKPO3BOJIIOLUH U

bubmuoreka [JOK

18 SIUJIEMHUOJIOTUH https://m.edsoo.ru/863ead44
Maxkpo3BOIIOIHS.

19 HaJIGI:OHTOJIOFII/IIquKI/IC METOIbI bubmmorexa [TOK

https://m.edsoo.ru/863ead44
M3Y4YEHUS IBOJIOLUN

20 Buoreorpaduyeckne meToap! bubnuorexa [JOK
W3Y4EHHUS SBOJIOLUH https://m.edsoo.ru/863ead44
DOMOPHOIIOTHYECKHIE U

21 cpaan/ITeano-Mop(bonornqecmle Brbmiorexa LIOK

https://m.edsoo.ru/863ead44
METO/IbI U3yUEHUS IBOJIOIINH
MonekynsipHO-r€HETUYECKHUE,

2 OMOXUMHUUYECKHE 1 bubmuorexa [JOK
MaTeMaTUYECKHUE METOIbI https://m.edsoo.ru/863ead44
W3Y4YEHUS IBOJIOIUN

3 OO6mre 3aKOHOMEPHOCTH bu6mmoreka [IOK
3BOJIIOIIUA https://m.edsoo.ru/863ead44
AnanTtuBHas paguanus.

24 HzpaBHOMepIi)OfTb ]TleMrIOB bubmmorexa IOK

https://m.edsoo.ru/863ead44
IBOJIIOLIUN

)5 Hayunsbie runoressl bubnuoreka [JOK
MPOUCXOKACHUS KU3HU Ha 3eMJie https://m.edsoo.ru/863ead44

26 JloHayuHbIE IIpeACTaBICHUS O bubnuoreka [JOK
3apOKJICHUH KU3HU https://m.edsoo.ru/863ead44

7 OCHOBHBIE ATaIbI bubnuoreka [JOK
HEOPraHUYECKOM IBOIOLIMHU https://m.edsoo.ru/863ead44

bu6mmoreka [JOK

28 I'mnoressl 3apoKACHUS KUZHU

https://m.edsoo.ru/863ead44




Hcropus 3emiu u MeToabl €€
uszyuenus. JlaboparopHas padora

bubnuorexa [JOK

29 «syserme it omcarie 0> https://m.edsc]i.ru/863ead44
HCKOTMAEeMBbIX OCTATKOB JAPEBHUX
OpPraHU3MOB»

30 HavanpHble aTanbl opraHu4ecKoi bubnuorexa [JOK
ABOJIIOLIUN https://m.edsoo.ru/863ead44

31 DBOJIIOIHS DYKAPUOT bubnwotexa LIOK

https://m.edsoo.ru/863ead44
OCHOBHBIE ATArbI YBOJTIOIUN
ACTUTEIHLHOTO MHUpAa.
32 pHpaKTquCKaSI pa62Ta «3yuenue 0.5 Bubnuorexa LOK
5 https://m.edsoo.ru/863ead44
0COOEHHOCTEH CTpOeHU
pacTeHU pa3HbBIX OTIEIOBY

13 OCHOBHBIE 3TaIlbl YBOTIOIUN bu6mmoreka [IOK
YKHUBOTHOTO MHUpa https://m.edsoo.ru/863ead44
DBOJTIOIHS )KUBOTHBIX.

34 [IpakTuueckas padota «3yueHue 0.5 bubnuoreka [JOK
0COOEHHOCTEH CTPOCHHUSI https://m.edsoo.ru/863ead44
MTO3BOHOYHBIX YKUBOTHBIX)

35 PasButue xxu3nu Ha 3emiie 1o bu6mmoreka [JOK
3paM U Mepuoiam https://m.edsoo.ru/863ead44
MaccoBbie BEIMUPaHUS —

36 JKOJIOTUYECKHE Kr]f))I/IBI/ICbI bubmuorexa IOK

https://m.edsoo.ru/863ead44
MPOIILJIOTO
37 CoBpeMeHHbIN HKOJIOTUYECKUI bubnunoreka [JOK

KpHu3uc, €ro 0COOEHHOCTH

https://m.edsoo.ru/863ead44




CoBpemMeHHas cuctema

bubmuoreka [JOK

38 OpPraHUYEeCKOTr0 MUpa https://m.edsoo.ru/863ead44

39 OCHOBHBIE CUCTEMATHYECCKUE bubnuorexa [JOK
IPYIIbI OPraHU3MOB https://m.edsoo.ru/863ead44

40 AHTpOII0JIOTHSI — HayKa O bubnuorexa [JOK
YEJIOBEKe https://m.edsoo.ru/863ead44

A1 Pa3BuTne npeacraBnenuii o bubnnorexa [JOK
MIPOUCXOXKICHUH YeJIOBEKa https://m.edsoo.ru/863ead44
MecTto uenoBeka B CUCTEME
OPraHuYeCcKOro MHpA.

4 JlabopaTtopHnas pabota «3y4yeHue 0.5 bubmuorexa [JOK
0COOEHHOCTEHN CTPOEHHUS CKelleTa https://m.edsoo.ru/863ead44
YEJIOBEKa, CBSA3AHHBIX C
MPSIMOXOKICHUEM»

43 JIBMOKyle CHIIbl aHTPOIIOTEHE3a Bubnuorexa LOK

https://m.edsoo.ru/863ead44
CooTHolieHne OHOJIOTMYECKUX U
44 COITMaIBHBIX (haKTOPOB B bubmmorexa IOK
https://m.edsoo.ru/863ead44
aHTpOIOreHe3e

45 OCHOBHBIE CTaJIMH AHTPOIIOTEHE3a bubmotexa [JOK

https://m.edsoo.ru/863ead44

46 [TaneoreneTnka 1 majaeoreHOMMUKa bubmuorexa IOK

https://m.edsoo.ru/863ead44

47 DBOJIIONMS COBPEMEHHOTO bu6mmoreka [JOK
YyernoBeKa https://m.edsoo.ru/863ead44

43 UYenoseueckue pachl. 0.5 bubnuoreka [IOK

[Ipaktuyeckas padora «M3yuenue

https://m.edsoo.ru/863ead44




JKOJIOTHYECKUX aJIallTallui

YeII0OBEKa»
49 MexaucuuIImHapHbie METO bl bubnuorexa [JOK
AQHTPOTIOJIOTUHU https://m.edsoo.ru/863ead44
50 3apoKJIeHUE U Pa3BUTHE bubnuorexa [JOK
9KOJIOTUU https://m.edsoo.ru/863ead44
MeTo1bl 3KOJIOTHH.
51 JlabopaTtopHnas pabota «3yyenue 0.5 bubnuoreka [JOK
METOJIOB DKOJIOTHUECKHUX https://m.edsoo.ru/863ead44
HCCIEIOBAaHUN
50 3HaYeHHNE DKOJIOTHIECKUX 3HAHUHT bubmuorexa [JOK
IUTSL 9eJT0OBEKA https://m.edsoo.ru/863ead44
bu6moreka [IOK
53 IKOTIOTHICCKHE (akTOpE! https://m.edsoo.ru/863ead44
Abuotnyeckue paxropsl. CBer
KaK 3KOJIOTUYECKHH QakTop.
54 JlabopaTopHas pa6oit ’ 0.5 Bubnuorexa LOK
. https://m.edsoo.ru/863ead44
«BpblsBIeHHE TIpUCTIOCOOICHUN
OpPraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue (HakTopsl.
Temnepatypa Kak SKOJIOTHUECKUN
55 (dakrop. JlabopaTopHas padora 0.5 bubnunoreka [JOK
«BbIsIBIEHUE TTPUCTIOCOOICHU https://m.edsoo.ru/863ead44
OpPraHU3MOB K BIIHSIHUIO
TEMIEPATypPbD»
AbuoTtnueckue GpakTopsl. ) BuGmorexa 1IOK
56 BraxxHOCTB Kak 3KOJIOTUYECKUI 0.5

¢axTop. JlabopaTopHas pabora

https://m.edsoo.ru/863ead44




«AHATOMHYECKHAE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT

oOUTaHUS)
57 Cpenpl 0OuTaHUS OPraHU3MOB brbmmorexa OK
https://m.edsoo.ru/863ead44
58 buonoruueckre puTMbl Brbmiorexa LIOK
https://m.edsoo.ru/863ead44
bubmmoreka [{OK
59 FKU3HCHHBIC (OPMBI OPaHH3MOB https://m.edsoo.ru/863ead44
bu6moreka [IOK
60 brotireckie (akToph https://m.edsoo.ru/863ead44
3HayeHNEe OMOTUYECKUX
61 B3aUMOJICCTBUH JJIs bu6moreka [IOK
CYIIIECTBOBAHUS OPTaHU3MOB B https://m.edsoo.ru/863ead44
cpene oouTaHus
& DKOJIOTUYECKUE XapaKTEPUCTUKU bubmuorexa [JOK
TIOTTYJISIIH https://m.edsoo.ru/863ead44
OcHoBHbIE TIOKa3aTeNIN
63 MOMYJISAIUNA: YUCICHHOCTb, bu6mmoreka [JOK
IJIOTHOCTb, BO3pAacTHas U MOJIOBAs https://m.edsoo.ru/863ead44
CTPYKTypa
OcHoBHBIE TIOKa3aTENN
64 MOMYJISIIIUK: POKIAEMOCTb, bubnunoreka [JOK
MPUPOCT, TEMIT POCTA, https://m.edsoo.ru/863ead44
CMEPTHOCTh, MUT'PALIUU
65 DKoJIoTHYecKasi CTpyKTypa bubnunoreka [JOK

nonmyJianuun

https://m.edsoo.ru/863ead44




JIuHaMuKa NOMyJISIUY U e€

bubmuoreka [JOK

06 perynanuus https://m.edsoo.ru/863ead44

67 Kpussle pocra uncieHHocTu bubnuorexa [JOK
nonyisiuu. KprBble BBKUBaHUS https://m.edsoo.ru/863ead44
DKoJIOTHYECKasi HUIIa BUJA.

68 JlaboparopHas padoTa 0.5 bubnmoreka [JOK
«[Ipucnocobienus cemsiH https://m.edsoo.ru/863ead44
pacTeHUH K pacCEICHUIO)

69 Bua xak cucrema nomyssiuii bubmmorexa [TOK

https://m.edsoo.ru/863ead44

70 3aKOHOMEPHOCTH TOBEJICHUS U bubmuorexa [JOK
MUTPALUN )KUBOTHBIX https://m.edsoo.ru/863ead44

71 Coo00111ecTBO OPraHu3MOB — bubmuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863ead44

7 DKocUcTeMa KaK OTKPbITast bubmuorexa [JOK
cuctema https://m.edsoo.ru/863ead44

73 KpyroBopoT BemecTB 1 NOTOK bubmuorexa [JOK
SHEPIrUHU B DKOCUCTEME https://m.edsoo.ru/863ead44

74 OcHOBHBIE TTOKa3aTeIn bu6mmoreka [JOK
3KOCUCTEMBI https://m.edsoo.ru/863ead44

75 DKOJOTUYECKUE MUPAMUJIBI bubmmorexa [OK

https://m.edsoo.ru/863ead44

76 H3menenus cooO1ecTs — bu6mmoreka [JOK
CYKILIECCUU https://m.edsoo.ru/863ead44
[IpupoaHbIe 5KOCUCTEMBI. BuGmorexa 1IOK

77 DKOCHUCTEMBI 03€p U PEK.

DKOCHCTEMBI MOPEN Y OKEAaHOB

https://m.edsoo.ru/863ead44




[IpupoaHbIE 3KOCUCTEMBI.

bubmuoreka [JOK

78 SKOCHUCTGMH TYHAP, JIECOB, https://m.edsoo.ru/863ead44
CTCTICH, ITyCThIHb
79 AHTPOTIOT€HHBIE IKOCUCTEMBI bubmmorexa LOK
https://m.edsoo.ru/863ead44
YpboakocucteMsl. [Ipaktudeckas
80 p§60Ta «3yueHue I/IIZ)HI/IcaHI/Ie 0.5 bubmrotexa LIOK
https://m.edsoo.ru/863ead44
ypOOIKOCHUCTEMBI
3akoHOMEpHOCTH (POPMUPOBAHUS
81 OCHOBHHXPB3aHMo(£eECTB€/Iﬁ bubmorexa HOK
https://m.edsoo.ru/863ead44
OpPraHU3MOB B DKOCHUCTEMAX
MexaHn3MBI BO3JIEHCTBUS
3arps3HEHUIN pa3HbIX TUIIOB Ha
82 Cy6I:)pl"aHPI3M§HHOM Bubnuorexa LOK
’ https://m.edsoo.ru/863ead44
OpraHU3MEHHOM, MTOMY/ISIIHOHHOM
1 DKOCHCTEMHOM YPOBHSIX
23 buocdepa — obmierutanerapHas bubmuorexa [JOK
000710uKa 3eMu https://m.edsoo.ru/863ead44
84 VYuenue B. U. Bepnaackoro o bu6mmoreka [JOK
ounocdepe https://m.edsoo.ru/863ead44
85 3aKOHOMEPHOCTH CYILIECTBOBAHNUS bubnuoreka [IOK
orocdepsl https://m.edsoo.ru/863ead44
26 KpyroBopoTs! BeliecTs u bubnunoreka [JOK
OHOreOXUMHUYECKUE [IUKIIbI https://m.edsoo.ru/863ead44
g7 30HaIBHOCTH OUOCHEPHI. bubnunoreka [JOK
OcHoBHBIE OMOMBI CYyIITU https://m.edsoo.ru/863ead44
88 YcToitunBoCTh OMOChEpsI bubmorexa LIOK

https://m.edsoo.ru/863ead44




DKOJIOTUYECKHE KPU3HUCHI U X

bubmuoreka [JOK

89
IIPUYHHBI https://m.edsoo.ru/863ead44
90 Bo3neiicTBue uenoBeka Ha bubmmoreka [{OK
ouochepy https://m.edsoo.ru/863ead44
AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bubnuorexa [JOK
91 . .
PaCTUTENbHBIN U )KUBOTHBIN MUP https://m.edsoo.ru/863ead44
bubmmoreka [IOK
92 O
Xpaia npHpOAH https://m.edsoo.ru/863ead44
O
03 | yeroftuoro pasmria bitGnorera LIOK
Y P https://m.edsoo.ru/863ead44
YeII0BEYESCTBA U TTPUPOIBI
Pammmonanbaoe
94 MIPUPOIONIOJIB30BAHUE U bubnuoreka [IOK
coXpaHEHHE OMOJIOTHYECKOTO https://m.edsoo.ru/863ead44
pazHooOpa3us 3emin
0606
95 <<M(1)4Km§;{;oenlz ;ZMI: ed bubmmorexa LIOK
P 1 https://m.edsoo.ru/863ead44
Pe3yIbTaThD»
0606
96 «M(;Kmoe;:)enio :;N: ed Bubmiorexa LIOK
P t https://m.edsoo.ru/863ead44
PE3yIbTaThD»
06006
97 SHOOI/HIlceXI:)I: r:I){I:ZI\:Ie a3BUTHUE bubmiorexa LIOK
P A P https://m.edsoo.ru/863ead44
KU3HU Ha 3emiie»
O6006meHue mo Teme BuGmorexa 1IOK
98 «IIpoucxoxieHre YyenoBeKa —

AHTPOIIOTCHE3»

https://m.edsoo.ru/863ead44




000011eH e 110 TeME «DKOJIOTUs —

99 HayKa O B3aMMOOTHOIIEHUSX 1 bubmmorexa LIOK
https://m.edsoo.ru/863ead44
OpPTaHU3MOBY
100 O06o001IeH e TT0 TEME ! bubmuoreka [JOK
«Opranusmsl U cpesa oOuTaHUsD https://m.edsoo.ru/863ead44
101 O06o06mIeHne 1o TeMe «IKOJIOTHUs | bubnuorexa [JOK
BUJIOB W TTOMYJISIINI https://m.edsoo.ru/863ead44
102 O6006menue mo Teme «buocdepa | bubnuoreka [JOK
— TJI00aJIbHAST IKOCUCTEMAY https://m.edsoo.ru/863ead44
OBIIEE KOJIJMYECTBO YACOB I10 102 75

[TPOI'PAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmMupoBaHHOCTh 3HAHWW O MECTE€ M POJIM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMHUpoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOU KapTHHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IbI
W pElIEHWH  JKU3HEHHO  BAXHBIX  COIMAIBbHO-3TUYECKUX,
SKOHOMMUYECKHX, FKOJIOTMUECKUX MPOOJIEM YEIOBEUYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO TPHUPOJIOIOJIB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOIB3YEMbIX B OMOJIOTHYECKUX UCCICAOBAHUSAX KUBBIX
OOBEKTOB W OJKOCHCTEM (OINHCAaHHWE, W3MEpPEHHE, IPOBEICHUE
HaOIOZCHU); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BBIBUTATh THIIOTE3BI, IPOBEPSATh UX IKCIEPUMEHTATHHBIMHI
cpenctBamu, (GopMymupys 1eJb HCCIEIO0BaHUSA, AaHAIM3UPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JIETIaTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYMHAMH,
00BSICHECHHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOJIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHI;'I, Teopnﬁ M 3aKOHOB

YMeHHe BIaJieTh CHCTEMOW OHOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OUOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, BUJI, TIOMYJISIMS, SKOCUCTEMA,
Ouo1iieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OMOTONMMEphI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEeICTBCHHOCTD, M3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOPHSI HACJIEICTBEHHOCTH

T. MopraHa, 3aKOH 3apOJAbIIIICBOTO CXOACTBA K. Bapa, OBOJIIOITMOHHAasA




teopuss Y. JlapBHHA, CHHTETHYECKAas TEOPHs HBOJIIOLUHU, TEOPUS
anTponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o neHTpax MHOroo0Opas3us ¥ MPOUCXOKICHHUS
KyJIbTypHbIX pacTeHuil, ydenne A.H. CeBepuoBa o myrtix u
HarpaBJeHusX sBoronnn, yuenue B.U. Bepuaackoro — o 0uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacilenaeHusl MPU3HAKOB, HE3aBUCUMOI'0 HACJIEI0BaHUS IIPU3HAKOB
I'. Menpens; CUEINIEHHOrO HACIEAOBaHUs IIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus [x. Xapau u B. BaiinOepra; 3apojsimeBoro cxojactsa K.
bapa; Ouorenernyeckuii 3akoH 3. ['ekkens, . Mronnepa);
MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma O. JInOrxa, 3K0JTOTHYECKON THPAMUIBI YHCET,
O1OMacchl U SHEPTHH);

runote3sl (koarepBatHor A.M. Omapuna, mepBuyHOro OymboHa J[XK.

Xomnneitaa, mukpochep C. Dokca, pubozuma T. Uek)

VYmenune pfiiatb IIOHMCKOBBIC OuojoruyecKue 3aJa4i, BbIABIATDH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMn H SABJICHUAMH, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YIJILTATOB,

COCTaBJIATh I'CHOTUITMYCCKHUE CXEMbI CKPCHIMBAHUA IJId Pa3HbIX THUIIOB
HacCJICAOBAaHU IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

BEHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXAY CTPOCHUEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEeMaMH OpPraHOB y PACTEHHH, XMBOTHBIX U UEJIOBEKa; MEXIY
sTanamu 0OMeHa BeIEeCTB; dTalaMH KJIETOYHOTO IIUKJIA U KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHOTHrnoM, ¢GEeHOTUNIOM H  (PakTopamu  Cpeabl
oOuTaHus; MpoLlecCaMU  HBOJIIOLMH;  JABIXKYIIUMH  CHUJIAMH
AQHTPOINOIr€He3a;  KOMIIOHEHTaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHn3MOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpraHu3MoOB, BUIOB, 6I/IOFCOLICHO3OB, 9KOCHCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHoOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIbHOCTH,




MPOTEKAIOIIUX B OpraHU3Max pacTeHUil, )KMBOTHBIX M YEJIOBEKa;
OMOJIOTUYECKUX TPOLEecCCOB: oOMeHa BemiecTB (MeTaboim3M),
nHGOpMAIMY U TPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
rerepoTpoHOr0 THIIOB MHUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO33, M€i103a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIIEHOTO
pa3BUTHUS, PAa3MHOXKCHHS, WHIUBUIYAIHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJIEHUCTBUS TEHOB, TETEpO3UcCa; JACHUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpPa; aUIOMATPHUYECKOTO |
CHMITaTPHYECKOTO BUI000PA30BAHMS;, BIUSHUS JBIDKYIIUX CHII
HBOJIIOIMM  HA TEHO(OHJ  MOMYISIUH; IPUCTOCOOICHHOCTH
OpraHu3MOB K cpelne OOWTaHWS, YepeNOBAHWS HaNpaBICHUN

OBOJIIOIMH; KPYTOBOPOTA BCIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBIACSATH CYIIECTBEHHBIE INPU3HAKU
BUPYCOB, KIIETOK IIPOKapUOT M DJYKApUOT, OMHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIICHO30B H 3KOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MeEiH03a, OIUIOAOTBOPCHHS, Pa3BUTUS H
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O60pbOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO oTOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOuTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHUCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 3KOCHUCTEMaX CBOECH MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIpEBpaIllCHHs SHEPTHHU B Onocdepe

VYmenune HCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JI TOKa3aTCJIbCTBaA
poAacTBa OPraHnu3MOB pa3HbIX CUCTCMATUYICCKUX T'PYIIIL; B3AUMOCBA3HU
OpPraHusMoOB M CpCAbl O6I/IT8.HI/I$I; CAUMHCTBA YCIIOBCUCCKUX pac;
HCO6XOI[I/IMOCTI/I 3A0POBOIro 06pa3a JKHU3HU, COXpPaHCHUA
pa3H006pa3H;1 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPIPCTUPOBATD STHUIYCCKUEC ACIICKTbl COBPCMCEHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00abHbBIe 9KOJOTHUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

IIO3UIIHIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cuCcTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OWMOJIOTHSI — KOMIUICKCHAsT Hayka. bHoJorMYecKkWe HAayKd H
u3ydaembie uMu TpoOnembl. DyHaamMeHTaNbHBIC, TPUKIAAHBIE U MMOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWoJIoTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBszannbie ¢ 6uosorueid. 3HaueHue OUOJIOTHU B
MPAKTUYECKOW JESATEIHHOCTA YeJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHe ITPUPOIbI

1.2

KuBble cucTemsl Kak mpeaMeT u3ydeHus onosnoruu. CBoMCTBa )KUBBIX CUCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, TUCKPETHOCTh U IEIOCTHOCTb, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YPpOBHM OpraHU3aIuyi )KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KJI€TOYHBIN, TKAHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUJOBOMH, AKOCUCTEMHBIN
(6uoreoneHoTnueckuii), OuochepHsiii. Ilporeccel, MpoUCXoasAIue B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOTO. JKHM3HB Kak (opMa CyIIeCTBOBAHUSA

MaTepuu

1.3

Metonpl Ouonoruyeckoil Hayku. HabOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. lloHATHEe O 3aBUCHUMON U HE3aBUCHUMOiL
nepeMenHoil. [InannpoBanue sxciepuMenTa. [loctaHoBka U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTATOB.
[IpuurHbBI UCKaXKEHUS PE3YyIbTaTOB dKCIepuMeHTa. [loHsITHE CTaTHCTUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHANIbHAS €AMHUIA KUBOTO. McTopust oTKpbITHSA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHbBIE IOJIOKEHUSI COBPEMEHHON KJIETOUHON
TEOPUHU.

Metoapl  MOJEKYISpHOM M KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHanbsHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBUPOBAHHUC KIICTOK




2.2

XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPAMUKpPOIEMEHTHL. Boaa u
e€ poJib KaK pacTBOPUTENS, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,
TETUIOpEeryasii. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas pPOJib.
Poib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne monmMepsl. benku. AMHHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil MoJiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuYHasg, TpeTUyHas, YETBEpPTUYHAs CTPYKTYyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckue QyHKINH OSIKOB.
VYrneBoasl. MoHocaxapupl, AUcaxapuibl, OJIUTOCAXapUIbl U IMOJIMCAXAPUIBI.
O6mwmit 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOWMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunuael. ['mapodunbsHO-ruapodgoOHbie cBoiicTBa. Knaccupukanus nununos.
Tpurmuuepuasl, Gochoaumuab, BOCKH, cTepouibl. buonorudeckue (yHKIUU
munuaoB.  OOmue cBoiicTBa OMOJOrMYECKUX MeMOpaH — TeKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK m PHK. CtpoeHue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunst. [Ipuniun kommiementapHocta. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpans. MecTtornaxoxaeHue u onosnorundeckue Gynknnn JTHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mousekynsl AT®. Makpospruueckue cBsisu B Mosekyine ATO.
buonornueckue Gpynknun AT®. BoccraHoBlIeHHBIE IEPEHOCYUKH, UX (QYHKITTH
B kieTke. CexkBenupoBanue JIHK.

CtpykTypHass OWOJIOTHSA: OMOXUMHUYECKHE U OHMOPU3HYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel KjIeTOK: dykapuoTudyeckas W mnpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crtpoenune nmpokapuoTHuecKo kieTku. KieTouHas cTeHka OakTepuid M apXxew.
OcoOeHHOCTH CTpPOEHHUS TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crpoenue u GyHKIMOHUPOBAHHUE dYKApUOTHUECKOW KieTku. [lnasmarnueckas
MeMOpaHa (ruiazmaneMma). CTpyKTypa miia3MaTuieckoi MemOpansl. TpaHcnopT
BEIIECTB 4epe3 IUIa3MaTHuUecKyr0 MemOpaHy: mnaccuBHb (auddysus,
oOneruénHass auddys3us), akTUBHBIMA (MEPBUUHBIA U BTOPUYHBINH aKTHBHBINA
tpancnopt). Ilomynponunaemocts MemOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (haronuro3. Dk3omuTo3. Kinerouynas creHka.
CrpykTypa 1 (PyHKLIHU KIETOYHOW CTEHKH PACTECHHM, TpHOOB.

Hutornasma. Ilurozons. Lutockener. J[Bmkenue nurtoruiasmel. OpraHou il
kiaeTku. OJHOMeMOpaHHBIE OPraHOMJbl KJIETKH: JHAOIUIa3MaTHUeCcKas CETh

(BI1IC), anmapar ['oabaxku, JIU30COMBI, UX CTpPOCHUE U (YHKIUH. B3anMocBs3b




OJTHOMEMOpaHHBIX OPraHOUAOB KJIeTKH. CTpOCHHE TPaHy sIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [maakmii
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (QYHKIUSL
anmapara ['onbmxu. TpaHCopT BelecTB B KJIETKE. BakyoJin pacTUTENBHBIX
kietok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHPUHU, IITACTUIBL.

Crpoenne n (HyHKUMH MHUTOXOHApPHH M ractua. [lepBuyHbIe, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

Hememb6pannbie opraHouapl kinerku CrpoeHue M (GYHKIMH HeMeMOpaHHBIX
OpraHouJIoB KJeTkH. PubocoMbl. MukpodunameHTbl. MbllIeUHble KIETKH.
MuxkpotpyOouku. Kietounsiii nentp. CTpoeHHe U ABUKEHHUE KI'YTUKOB H
pecaruek. MukpoTpy0oukH nuToruiasmsl. LleHTpuoss.

Anpo. ObGonouka siapa, XpoMaTHH, KapuOTUIa3Ma, SIPBIIKH, UX CTPOCHHUE H
¢byakuun. SAnepHsiit 6enkoBbiii MaTpukc. [IpocTpaHcTBEHHOE pacrookeHHe
XpoMocoM B uHTep(hazHoM sifpe. beiaku xpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

24

AccuMmISIMS M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA U reTepoTpodHBINH. YdacTHe KHCIOPOJa B OOMEHHBIX
nporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
0OMeHHBIX TmpoleccaXx. DEpPMEHTATHBHBIM XapaKTep PEaKIUi KJIETOYHOTO
MeTtabonu3zma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. OTinuns (QepMEHTOB OT HEOPraHUYECKUX KaTajau3aToOpOB.
benku-aktuBaropsl U OEIKU-UHTHMOUTOpPBL.  3aBUCHUMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHMyeckux BemecTB B kieTke. dotocuntes. Poiib
XJIoporiacToB B mpouecce ¢orocuHTre3a. CBetoBas M TeMHOBas (asbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (PaKTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HPOTOCUHTESA.

XeMOoCHUHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUuuIUpyronme 6akTepuu, Kene300akTepuu, cepodakTepru, BOJOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnHasrpoOHbIle opraHu3Mbl. Bunel Oposkenus. IlpoaykTel OpokeHUS U UX
UCIOJIb30BAHUE YETIOBEKOM. AHA’POOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH O0JIe3HE.

AdpoOHBIE OpraHU3Mbl. JTambl YJHEPTeTUYECKOoro ooMeHa. [10roToBUTEeNbHBIIH

artai. ' mukonus — 6CCKI/ICHOpOJIHOC PaCIICIUICHUEC I'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXxaHue. Poyib MUTOXOHIpUU B
mporeccax — OMOJOTHMYECKOro  OKucleHHs.  Llukiauuyeckwe — peaxiuu.
OxucnurensHoe GpochoprmupoBanue. [IpenmymiecTra adpoOHOTO MyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO 0OMEHa

2.5

Peakuun martpuuHoro cuHtesa. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MATPUYHOTO  CHHTe3a.  Peammsanusi  HAcleACTBEHHOH  WH(OpPMAINU.
I'eneTnyeckuit ko, ero cBoucTBa. TpaHckpunuus — matpuuHbiil cunre3 PHK.
[IpyHOMOBI ~ TPAHCKPUMNLMU:  KOMIUIEMEHTAPHOCTb, AHTUIApPaIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiums U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocunTese Oenka. YciaoBus 6uocuHTe3a Oenka. KoaupoBaHue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzainys reHoMa y IpOKapuoT M 3yKapuoT. Peryssus akTUBHOCTU I'€HOB
y nnpokapuoT. ['unoresa onepona (. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
rporieccoB B kieTke. Kilerounslii romeocras.

Bupychl — HeknerouHble (OpMBI KU3HU M 0OJIUTaTHbIe napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHble 3ab01eBaHus yenoBeka, KUBOTHBIX, pacTtenuil. CIIN]J], COVID-19,

COHaJIbHbIC U MEAUITUHCKUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoAsl W perymsanus. Hurtepdaza u  MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKUE  (TTOCTMUTOTHYECKUH), CHHTCTHUECKHH W
MMOCTCUHTETUYECKUN (MTPEMUTOTHUECKHH ) IEpUO bl HHTEP(A3HI.

Marpuunbiii cunre3 JHK — penmukanusa. Ilpunnunst perumkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJUICIBHOCTD.
Mexanu3zm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocom. TernoMepsl u
TeaoMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIN. J[UTIoMmHBIN u
rariouaHbii  Habopbl XxpomocoM. [‘omonoruunsie xpomMocoMmsbl. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapnokunes u nuTtokuHe3. buonorndyeckoe 3HaYyeHHE MUTO3a.
Perymsmuss mMuToTHYecKoro nukia kieTkd. [Iporpammupyemas kieToyHas
rubens — anonros.

(DYHKI_[I/IOHEUILHEIH ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEIC, MHOTOKJICTOYHBIC OpraHNU3MbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHuW3MOB: Oecnojioe (BKJIIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecnosioro pa3MHOXXEHHs: MOYKOBaHHE, CIOPYIISIHNA,
(bparmenTanus, KIOHUPOBAaHHE.

[TonoBoe paszmuoxkenue. I[lonoBbie KiIeTku, wid TameThl. Meio3. Craauu
meno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuit
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 v ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe paszpurue. I'amerorene3 y KMBOTHBIX. [10JIOBBIE Keye3bl.
OOpazoBaHne © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
Crpoenue mosioBbIX KieTOK. OMIOJOTBOpEHHE U SMOPHUOHAIBLHOE pa3BUTHE
JKUBOTHBIX. Crnioco0b1 OIJIOAOTBOPEHMUS: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

WummBunyansHOe pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramuu smOpuoreHesa
KUBOTHBIX (Ha mpumepe aryiku). pobnenue. Tunsl npobnenns. OcodeHHoCTH
NpoOeHNsT MIIEKOTUTAIOUINX. 3apO/IbIIIeBbIe JUCTKU (racTpyisuus). 3akiaiKa
OpraHoB W TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3aumHOE BIUSIHHME YacTed
pPa3BHUBAIOIIETOCS 3apojiplia (IMOpHOHATBHAS WHAYKIHS). 3akiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJbTaT UMEPapXUUECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusane Ha »MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIlei
Cpenpl.

Poct u pasButme >xuBOTHBIX. [locTamMOpuoHanpHBIM miepuoa. Ilpsimoe wu
HempsiMoe pas3BuTHe. PaszButne ¢ Mmeramopdo3oM y OeclO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. buojoruueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTPaHEHUE B mpUpojie. TUIbl pocTa ;KUBOTHBIX. DaKTOPHI
peryisiMi pocTa >KUBOTHBIX U dYenoBeka. Craguu NOCTIMOPHUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U yesioBeka. [lepropl oHTOTEHEe3a YelloBeKa.
PasmHOkeHnne u pa3Butue pacteHuid. ['amerodutr m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpa3oBaHue cmop B Ipolecce Meio3sa.
l'amerorenes y pacrtenuid. OIUIOJOTBOPEHHE U PAa3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BOlfHOE OIIOJOTBOPEHUE Y IIBETKOBLIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMeHH. MeXaHU3Mbl DEryJsiliMi OHTOreHe3a Yy pacTeHUH Hu

KHUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBLIC ITPU3HAKH, JTOMHUHAHTHBIN H peI_IeCCI/IBHHﬁ IIPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/I)IBI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T €HETHUYSCKUI
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Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3uss THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3akOH paclierieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOuHBIN XapakTep HaclieJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuii 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHHUS  TNpHU3HAKOB.  L[UTONOrMYecKkHe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuernieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CreruieHHOe
HacjeA0BaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY IeHaMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeSeHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U rereporaMeTHbl noJi. ['eHeTnueckas
CTPYKTypa IMOJOBBIX XpomocoM. HacrnenoBaHue NpPU3HAKOB, CIEINIEHHBIX C
IIOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Dnuctas. [lomumepus

34

B3aumoneiictBre reHoTMma U cpeabl Opu  OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBOCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIECICTBEHHASI.

MomudukanonHas ~ M3MEHUYMBOCTh.  Pomb  cpeabl B (OpMUpPOBaHUU
Mo (pUKaMOHHON m3MeHunBocTH. Hopma peakuumu npusHaka. BapuarioHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHKalMOHHON
WU3MEHYMBOCTH.

'enoTnnnueckass w3MeHYMBOCTb. (CBOWCTBA TI'€HOTUIMYECKOW W3MEHYHMBOCTH.
Bupl reHOTUITMYeCKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAIl[HIOHHAS.
KomOunatuBHas u3MeHYMBOCT. MeHo3 W TOJNOBOM MpOIlECC — OCHOBA
KOMOMHATHUBHOM M3MEHYMBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOT0 Pa3HOO0pa3usl B peiesiaX OJJHOTO BUA.

MyrtanmoHHas "3MEHYUBOCTh. BUibl MyTalnii: TeHHbIE, XPOMOCOMHBIE, FTEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalMH. SIAEepHBIE M LUTOIUIA3MaTUYECKHE
myrauud. Comaruueckue M I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHHE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpoLecca. 3aKOH TOMOJIOTUYECKMX PSIOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD




3.5

KapuoTun uenoBeka. MexayHapoaHass nporpaMmma HCCIEIOBAHUS TE€HOMA
YyernoBeKa. MeTonbl M3Y4eHUsT TE€HETUKM YEJIOBEKA: TIE€HEAJIOrMYECKUM,
OJIM3HEIOBBIN, LIMTOrCHETUYCCKHUIA, MOITYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OmpeleleHue  T'eHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IIOMOILBIO
[IIIP-ananmu3a. HacnencrBeHHble 3a00jicBaHMsS — 4eJOBeKa. [ eHHbIC U
XpOMOCOMHBIE ~ OOJIe3HH  4YelloBeKa.  bOJEe3HM ¢ HaClIeACTBEHHOU
MIPEAPACIOI0KEHHOCThIO. 3HaYE€HUE MEUITMHCKON TeHETUKH B IIPE0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUsl M CENEKIUs. 3apOXKIACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHUS M MHOTo00pa3usi KyJIbTYPHBIX
pacreHuii. Ponp cenekuuy B CO3JJaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTMUECKHX PSJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuiosa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Metoapl ceneknMOHHONW paboThl. MCKyccTBeHHBIN OTOOp: MacCOBBIA U
WHIMBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  McmpiTaHue
Mpou3BoAUTENEeH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKHU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJIEKITMOHHON pa0boThl. PamuaninoHHbIM
U XUMUYECKHII MyTareHe3 Kak MCTOYHMK MYTalUd Yy KYyIbTYPHBIX (OpM
opranu3MoB. lMcnonp30BaHWE T'€HOMHOTO pENAaKTUPOBAaHUS W  METOJOB
pekomOunanTHbIX JJHK a1 momydeHust ncxoMHOTO MaTepuaia sl CEelIeKIIUH.
[lomyuenue nonmurionoB. BuyrpuBumoBas rulpuamzaims. bimskoponacTBeHHOE
CKpellBaHue, Win MHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunHsel. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpunmzanus. [Ipeomonenue Oecrioaus MEKBUIOBBIX TMOpUIOB. JlocTikeHuUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKTBI, UCTIONIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPraHU3MBI, HX XapaKTepUCTUKA. TpaauuuoHHAs OHOTEXHOJIOTHS:
xJieboneueHue, TMOMYyYeHHE  KUCIOMOJOYHBIX  IMPOJYKTOB,  BHUHOJENHE.
Muxkpobuonorunueckuii cunTe3. OOBEKTh MUKPOOHOJIOTHMUECKUX TEXHOJIOTHUH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIUsl SHULEKIETOK M KIOHMPOBAHUE YKUBOTHBIX.
Mertoa TpaHCIIIaHTALIMU SJIEP KIIETOK.

XpoMOCOMHasi M TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeauIuHCKHEe OHOTEXHOJOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOTOOOpa3ue OpraHM4eckoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcTeMa
opranndeckoro mupa. IIpunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KU3ZHEIAEATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 THOKJIETOUHbIE TPUOBI, OAHOKIETOYHBIE BOJOPOCIH, IpYTHUe
npotuctsl.  KosloHManbHble  OpraHu3Mbl.  JIBMJKEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE, )KTYTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKICTOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOUHbIE  pacTeHus. B3auMOCBI3p YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak enuHoe neioe. TkaHu pacTeHH. TUIBI pacTUTEIbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHYECKas.
OcobGenHocTn cTpoeHHs, (QYHKIMA W PACTOJOKEHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OyHKIIMN OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOTTU3MBI
n Hactuu. [lornomenue BOMBI, YIIEKHUCIOIO Tra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennil. uddy3us razoB 4yepes MoBEepXHOCTh KICTKH.
TpaHcnopTHBIE CHUCTEMBbl pacTeHUW. BbimeneHwe y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukymna. CpeacTtBa macCUBHOM M XMMHYECKOU
3a1uThl. OUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3npakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocTtoBrie B€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  KMBOTHBIE. B3anMMOCBS3b 4acTeili MHOTOKJIETOYHOTO
opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeoctas. TkaHu )KUBOTHBIX U UyeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
OcobenHoctu cTpoeHus, (GYHKIMA W PACHOJOXKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHre MHOTOKJICTOYHBIX JKHUBOTHBIX. IluTanme kuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxanue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€e ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOECHMS
JETKUX MTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTeNIbHAsI CUCTEMA YeloBeKa. MexaHu3m
BEHTWIALMM JIETKUX Yy ITHL U MICKONUTAKOIMX. TpaHCIOPT BEUIECTB Y
opranu3moB. TpaHcCHOPT BewIECTB y KMBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHas  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIOIUOHHBIC YCIOKHEHHUSI CTPOEHUS KPOBEHOCHOMU
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljiereHue y opranu3moB. Beinenenue y
#KUBOTHBIX. CoKparuTenbHble Bakyoiau. Opranbl BbiaeneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHne y Mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlOKpoBEI U HX
MIPOU3BO/IHBIE.

PazgpaxkuMocTs 1 perynsnns y opraHu3MoB. PazapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. Takcuchl. Pa3znpakMMoCTb W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BeNIeCTBAa U MX 3HAYEHUE.

HepBhas cucrema u pediaexTopHas peryisiuus y MHOTOKIETOYHBIX )KMBOTHBIX.
HepBHas cuctema m €€ oTAenbl. OBOJMIOUAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anmroputmMoB M mporpamMm Uil 3¢ ¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPIraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eroBeKa U ero 3I0pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB ueoBeka. OTaebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexropHas nyra. be3ycioBHbIE W YCIOBHBIC
pednekcel. 'ymopasibHast peryisius W SHIAOKPHUHHAS CUCTEMa YXUBOTHBIX W
yenoBeka. JKene3bl 3HI0KPUHHON CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBsI3p HEpPBHOW M SHAOKPHHHOW cHCTeM. [ umoTamamo-rumnoduszapHas

cucrema. Pednexc u pednexropnas ayra. besycinoBuble 1 yclIOBHbIE peieKChl

5.2

3amuTa opranu3ma ot OonesHei. UMMmyHHas cuctema dyenoBeka. KieTouHslii u
TyMOPAJIbHBIM UMMYHUTET. BpoxI€HHBINA, MpUOOPEeTEHHBIN crenupuIecKuii
uMMyHUTET. Teopus KIOHAIBbHO-ceNeKTUBHOTO uMMyHuTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBEThl OpraHu3MoB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHHUH

5.3

KpOBeHOCHaH cucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooOpamenus. Pabota cepaua u e€ perynsuus
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I[BIX&HI/IG YCJI0BCKaA. I[I/I(b(by3l/lﬂ ra3oB 4epe3 TIOBCPXHOCTb  KJIICTKH.
I[BIX&TGHLH&SI CHUCTEMA YCJIOBCKA. I[bIXaTCJIBHaH MMOBCPXHOCTD. PCFYJ'IHLII/IH

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTaenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHple  Keyne3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPEHUE

5.6

IToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byHkunoHupoBanue HeppoHa. OUIbTpaIys, CEKpEHst 1 00OpaTHOE BCAChIBAHUE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiAeneHHs. OOpa3oBaHUe MOYH y YETIOBEKa

5.7

I[BI/DKGHI/IG YyeJIoBeKa: MbIicuHas cucrteMma. CKeJIeTHBIE MBIIIIIbLI U UX pa60Ta.

CrtpoeHnue u TUIBI COSAMHEHUST KOCTEH

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. Ilpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nesrenbHocTs Y. JlapBuHa.

JIBuKkymue cuibl 3BooIMK BUAOB 1o Y. JlapBuHY (BbICOKas MHTEHCUBHOCTh
pa3MHOXEHHs] OpraHM3MOB, HAacJeJACTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYyLIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopun sBostounu (CTI). HelitpanbHas Teopus
sBosmoni. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HAUYE€HUE DBOJIIOIMOHHON

TeopuH B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[Monmynsimust kak sjeMeHTapHas eAuHHIa 3Bostourud. COBpPEMEHHbIE METOIbI
OIICHKH T€HETHYECKOrOo pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuidl. M3meHeHue
reHo(oHa TMOMyJSAUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro paBHoBecus J[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (AKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTallMOHHBINA
nporecc. KomOuHaTMBHAs w3MEHYUBOCTh. JIpelid) TEeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHUs YacTOT ajulenied B momymsauusax. Oddekr
ocHoBarens.  Mwurpaumu.  M3onmauusa — nomynsuuid: — reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHoJIorHYecKas (pernpoyKTHBHAS).

EctectBennsiii  0oTOOp — HampaBisiromuii  ¢gaktop sBomonun.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  KakK  pe3yjiabTaT  MHUKPOIBOIIOIUU.
Bo3HukHOBeHHE  mpHCIOCOOJIeHHMA y  OpraHu3moB.  ApomMopdosbl  H
uanoanantanuu. [Ipumeps! npucnocoOnenuii y opranu3MoB. OTHOCUTENHHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yabTaT
MUKpO3BOJIONUU. V30msmms — kiroueBoit gaktop BumooOpazoBanus. [lytu u
CHOoCcOOBI BHUJI000pa30BaHUSA: aJIONaTPUUECKOE (reorpaduueckoe),
cUMIaTpUyecKkoe  (DKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJMUILIONAU3AIINS,

r1/16p1/1;[1/13au1/1;1). I[J'II/ITCJ'H:HOCTB 9BOJIIOLIUOHHBIX IMTPOLECCOB.




Mexanu3msbl (OpMUPOBAHHS OHMOIOTUYECKOTO pa3HOOOpa3usl.

Pounb 3BOMIOIIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
Ooropa3zHooOpaszus. MUKPOIBOIIONUS M KOIBOJIIOLHUS MApa3sUTOB U MX XO3SEB.
MexaHu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIIOCOOBI

00pbOBI C HEel

6.3

Metoap! U3y4eHUs] MaKpOIBOIIONHH. [[aeoHTONOTHYECKHE METOIbI U3YIeHHS
sBosmonuu. [lepexonnbie Gopmbl M PUIIOrEHETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckue MeTo 161 H3ydeHus 3BotoLud. CpaBHEHUE QIIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-asHaeMuku
Y PEJHKTEHI.

OMOpPHOJIOrMYECKHE M CPABHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
HBOJIIOIMH. ['eHeTHUeCKne MEeXaHWU3MBI HBOJIOIMK OHTOTEHE3a W TIOSBICHUS
HBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W AHAJIOTMYHBIE OPraHBL
Pymumentapaple  opraHbl W aTaBU3MBL ~ MOJEKYISIPHO-TE€HETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOIbl W3YYCHHS  DBOJOIHH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOJIBI TOCTPOSHUS (PUITOTEHETHYECKIX
JIepEBbHEB.

XPOMOCOMHBIE MyTaIlMH U IBOJIIOLMSI FEHOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBujia) 3BOJONHMH. HeoOpaTuMOCTh 3BOJIIOIHH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMsI >KM3HM Ha 3emse. AOuoreHes w
naHcrepMus.  JloHaydyHble — NpEACTaBICHUS O  3apPOKIACHUM  KU3HHU
(kpeaunonusM). ['umoresa MOCTOSHHOTO CaMO3apOXKACHUS IKU3HU U e
ompoBepkenue omnbitTamu  ®O. Pemu, JI. Cpnamnanuanum, JI.  Ilacrepa.
[IpoucxoxaeHune KU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Talbl HeOpranuyeckoi sBomoruu. [lnanerapuas (reojorudeckast)
IBOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemlectB 3 Heopranmdeckux. OmbiT C. Mumnepa u I'. FOpu. ObpazoBanue
noJmMMepoB U3 MoHoMepoB. KoanepBatHasa runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa J[x. XonaeitHa, reHerudeckas rumote3a . Mémnepa.
Pu6o3umser (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl e€ uzyueHus. VMckomnaeMble OpraHuyecKue OCTaTKH.
I'eoxpononorust u €€ Metonpl. OTHOCUTENBHAS U A0CONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl opranndeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonn3Ma. Bo3HUKHOBeHHE NEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHKpPOOHbIE OWOIIEHKM KaK aHajJor MepBbIX Ha 3emie
coobuiectB. CTpomMatosuThl. [IpOKapHOTH U 3YKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HMKHOBEHME
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTanbl SBONIONMU BBICIINX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuid. Beixon pacrenmii Ha cymy. IlosiBieHHME CIIOPOBBIX pPacTEHHH M
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM KMBOTHOTO Mupa. OCHOBHBIE apoMOp¢O3b
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIEHNE COBPEMEHHBIX
tunoB. [lepsbie Xop0BbIe )KUBOTHBIE. JKN3HD B BOJIE. DBOIIOIUS TO3BOHOYHBIX.
[Tpoucxoxnenue ampuduii u pentunuit. [IporucxoxaeHne MIESKONMUTAOIMNX U
ntull. [lpunnun kiaroueBoro apomopdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIH.

PasButHe xu3HM Ha 3eMile IO ApaM U IEPUOJIAM: apXeH, IPOTEPO30i, MaIe0301,
Me3030#, KaitHO30#l. OOImmas xXapakTepUCTHKA KIMMaTa ¥ TE€OJOTHYECKHX
npoueccoB.  [losBneHMe W pacuUBEeT  XapaKTEpHbIX  OPraHU3MOB.
VYraeoOpazoBaHue: €ro ycJaoBHs U BIMSHUE HA T'a30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMHUPAaHUS — 3KOJOTMYECKHE KpHU3UCHl Ipouuroro. IIpmyunHsl u
CJIEACTBUSI MAacCOBBIX BhIMUpaHUl. COBPEMEHHBIN IKOJOTHMUECKUN KPU3HUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3agaum anTpomoJsiornd. Metonel aHTpononorud. CTaHOBIEHUE
IIPEICTABICHUN O IIPOUCXOKICHUH YesloBeKa. COBPEMEHHBIE HAYYHBIE TEOPHUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE IOJIOXKECHHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($HU3H0JIOTO-ONOXUMHYECKHE,
noseneHdyeckue. OTMuMs 4YelloBeKa OT JKUBOTHBIX. lIpsAMoxoxnaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJILHOM CUCTEMBI.

JBwxyie cuibl (GakTopbl) aHTpororeHesa: OUMOJOIHMUECKHE, COLUANIbHBIE.
CooTHolleHne OUOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcCHOBHBIE CTAagUU AHTPOIOTEHE3a. ABCTPAJIONUTEKH — JBYHOTHE IPENKH
mojen. YenoBek yMenblil, NEpBbIE W3rOTOBIEHUS OpPyAHH Tpyna. Yenosek
OpSAMOXOJAIIMM W TepBBIA BBIXOJ JroAed 3a mpeaensl Adpuku. Yenosek
reiiensoeprckuil — o0Imuil MpeIoK HeaHAEePTaIbCKOTO YeJIOBEKa U 4YeloBeKa
pa3zyMHOro. YenoBek HEaHIAEPTAIbCKUI KaK BHJ JIIOAECH XOJOAHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcaAcIaMunu A(pr/IKI/I




DBOMIONMS COBPEMEHHOTO 4YeNloBeKa. EcCTeCcTBEHHBIM OTOOp B MOMYNIALHUAX
yenoBeka. MyTanmoHHbIH mponiece ¥ noauMopdusm. TlomynsunoHHbIe BOJIHBL,
nperid reHoB, MUTpanus U «3PQPEKT OCHOBATEISD B MOMYJISIIIASIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: eBpomneouHas
(eBpasmiickasi), aBCTpaJO-HErpouJHAsT (dKBAaTOpHAIbHAs), MOHIOJIOMIHAS
(a3marcko-amMepuKaHcKasi). Bpemst u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  yemoBeuecknx pac. HayuHas HECOCTOSITENBPHOCTh — pacH3Ma.
[TpucrocoOIeHHOCTh YeTIoBeKa K Pa3HBIM YCIOBUSM OKPY)KAOIIEH CpeIbl.
Bnusinue reorpaguueckoir cpeapl U aApeiida reHOB Ha MOPQOJIOTHIO U

(hU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCYyHIUC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxonoruu. CBsi3b HKOJIOTHUH C IPYTUMHU HAyKaMHU.
Metonel 3konoruu. lloneBsie HaOmoaeHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
NpUpOJIHbIE W JabopaTopHble. MonaenupoBaHue B JKOJOTHH. MOHUTOPHHT

OKPYXKaIOIIeH Cpebl: TOKATbHBIN, pETHOHABHBIN U TJI00ATbHBIN

7.2

DKoJjorudeckre (GakTopbl U 3aKOHOMepHOCTH MX AeWcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTUYECKHE, AHTPOTIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JACHCTBHUSL HJKoOJIOTHYECKHX (akTopoB. IIpaBumio
muanmyMma (K. lnpenrens, 0. JInbux). TonepaHTHOCTb. DBpHOMOHTHBIEC H
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue ¢aktopsl. CBeT Kak dKojorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. ODKOJOTUYECKUE TPYIIIbI
pacTeHuii M >KMBOTHBIX 0 OTHOIIEHHMIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOAU3M.

Temmepatypa kak »dkojoruueckuii Qakrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [loHKUI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuit Qaxrtop. Ilpucnocobnenus pacreHuii K
HoJiIepsKaHuio BoAHOro Oananca. Kiaccudukanus pacTeHU MO0 OTHOLICHUIO K
Boie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenbl o0uUTaHUs OpPraHU3MOB: BOJHAsA, HA3EMHO-BO3JYIIHAS, MOYBEHHAs,
ryOWHHAs TOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX Cpeaax.

buonoruuecknie putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJn4Hbie pUTMEL. [IprCcoCOOIEeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCIIOBUMN KU3HH.




XKuznennsie popmbl oprann3moB. [lorstue o xu3HeHHOU (opme. JKu3HEeHHBIE
(OpMBI pacTeHHUi: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTEI. OCOOSHHOCTH CTPOCHHS 1 00pa3a KHU3HU.

BbuoTtnueckue daxTopsl. Buasl OMOTHYECKUX B3aWMOJICHCTBUNA: KOHKYPEHIIHSA,
XMILHUYECTBO, CUMONO03 U ero ¢opmsl. [lapasutusm, koonepanus, MyTyanusm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYeCcTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, Qopuueckue, ¢abpudeckue). 3HaAUYCHHE
OMOTHUYECKUX B3aMMOJEHCTBUM I CYIIECTBOBAHMS OpPraHU3MOB B CpeJne

oburtanus. [IpyHIUI KOHKYPEHTHOTO UCKITIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssiuun. [Tonmynsanusi kak Ouosiorudeckas
cuctemMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3NUECKUX 0aphepOB U 0COOCHHOCTEM
OroJIOTHH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHI.
OcHOBHBIE TOKa3aTEeNHM TOMYJISIUN: YUCICHHOCTh, IUIOTHOCTh, BO3pacTHas U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIs.

DKxoyiornudeckasi CTpykrypa mnomyiasnud. OreHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANAA U €€ Peryysnus. bBUOTHYECKU MOTEHITUA MTOTYISIIAN.
MogenupoBanue JIUHAMUKH TOMyIsanud. KpuBbie pocTa YHCICHHOCTH
nonyssinuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISAIHA: POJTb
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIAX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu Bua0B (r- u K-ctpaterun).

[Tonsatue 00 sKoylorMYecKOW Hume Buaa. MecrooOuTanue. MHoOromepHas
MoJienb skoJiorndecko HumM Jx.M. XaTtuuHcoHa. PazMepbl 3KOJOTMYECKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIN.

Bun kak cucrema nomymsuuid. Apeaibl BUIOB. Buabl M MX JKU3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TIOBEJACHUS W  MUTPAlMA  YKUBOTHBIX.

buonornueckue naBazuu YYXXCPOIHBIX BUIOB

7.4

CooOmectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u MexIy
opranu3MamMu B OuolleHO3e. DKocHcTeMa Kak OTKpbiTasg cucrema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPTaHU3MOB B AKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTsl. Tpodudeckue ypoBHU. Tpodudeckue menu u ceTH.
Abunotnueckue 610k 3KkocucteM. [louBbl U miIbl B 3kocucTeMax. KpyroBopor
BEILECTB U NMOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTenu 3KOCUcTEeMbIl. bromacca U mpoayKuusa. DKOIOrHYeCKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBnenHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cyKieccun. [lepBuunblie u

BTOpPHUYHBIC CYKLNCCCHMU W HUX IIPUYUHBIL. AHTpOHOl" €HHBbIC BO3JCHUCTBHUSI Ha




cykueccun. Knmmakcroe cooOmectBo.  buopasnooOpasme #  mojiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHCTEMBI. AHTPONOI€HHBIE SKOCHUCTEMBI. ATPOIKOCHCTEMA.
Arpo1ieHo3. Paznnuus Mex 1y aHTpONOT€HHBIMH U TPUPOTHBIMHU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa
u ¢ayna. CunHanTpormm3amus ropojackoi Qaynsl. buonormdeckoe wu
XO3S1CTBEHHOE 3HAUEHHE arpOdKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKS OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB B DKOCHCTEMAX.
[Tepenoc 3HEepruu n BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OPraHuW3MOB, TOMYJSALMA ¢ OSKOCHCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOIIOTE€HHBIX BO3/ICHCTBUI

7.5

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBana >ku3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
6uocoepsl u e€ coctas. Kupoe BemecTBo 6uochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cyiiecTBoBaHUs Onocdeprl. OcobeHHOCTH Ouocdepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHamMuueckoe paBHOBecwme B  Omocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE LUKl (yriiepoja, as3oTa).
PurmuvHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [Tonstue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JIeCa, CMEIIAHHBIC WM IMHPOKOJIMCTBCHHBIC Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPONHYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTeNbHBIA W
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS XUBBIX CUCTEM, OIIEHKa X PECYpPCHOTO MOTCHIMANA U

onochepHbIX HYHKITUN

7.6

DKOJOTHYECKHe KpU3HUChl U UX MpUYUHbL. Bo3eiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3yxa. 3arpsi3HEHUE BOJHOM CPEIbl.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienne nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTPOTIOT€HHOE BO3/JCHCTBUE HA PACTUTENbHBIA M KUBOTHBIM MHp. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLMUIIBI OXPAHbI MIPUPOIBL.
Kpacubsie xuuru. Ocobo oxpansiembie npupognsie tepputopun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHSl YEIOBEYECTBA W IPHUPOIBL
PannonanbHOe  TPUPOJOTOJNH30BAHHE M COXpPAaHEHHE  OHOJIOTHYECKOTO

pa3zHooOpaszus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorua, 10,11 knaccebl NaceyHuk B.B., CymaTtoxmH C.B., KaamHosa I.C. n
Apyrue; nog pegakumen lNMaceyHunka B.B., AKumMoHepHoe obuecTtso
«U3paTenbcTBo «MpocsBelweHmne» ® buonorus, 10,11 knaccbl/ MoHomapesa U.H.,
KopHunosa O.A., KyumeHKo B.C.; nog pegakuuen NoHomapeson U.H.,

AKumMoHepHoe oblecTBo «M3aaTenbcTBo «lMpocselleHme»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Pabouas TeTpaapb «bnonorua. 10,11 knaccbl. PrOC»: O.A.KopHunosa,
N.B.CumoHoBa, U.B.H1Konaes, - BeHTaHa-Ipad, 2021 r. - MeToamnyeckoe
nocobue gna yuntena: buonoruna. 10,11 knaccol NoHomapesa WU.H., KopHnnosa

O.A., Hukonaes W.B. — BeHTaHa-Ipad, 2021.
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