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HOACHHUTEJIBHASA 3AIIMCKA

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

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

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

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



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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

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

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

JdemoHcTpanumn

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

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

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

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

YpOBHM OpraHu3alyyd >KUBBIX CHUCTEM: MOJEKYJSIPHBIMA, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepud. Hayku, nzyyaroniye >KxuBbleé CUCTEMbI Ha PA3HBIX YPOBHIX OpraHU3aliu.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runore3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKK KU3HW», «buoiornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1a00paTopHOE 00OPYIOBAHUE JIJIsl TPOBEACHUS HAOIIOCHUN,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, uddepeHnnanbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

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

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

IlpakTuueckass padora «l3ydeHue METOAOB KJICTOYHOM OHOIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak paCTBOPUTEIIS, PEAr€HTa, y4aCTUE B CTPYKTYPUPOBAHUHU KIIETKH,
TeIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTU]Has CBsA3b. BTopuuHasi, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
OO6mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, MOTYNPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaws PHK. ®yukuun PHK B knetke.

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

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

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

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabnmuuer u cxembl: «llepuonnueckass TabIUIAa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

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

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: JyKapuoTHueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHoOT B OMOIIEHO3aX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
muddy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN AaKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

[utommazma. [uto3omns. Llutockener. JIBrkenue muroriazMbl. OpraHouasl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
annapar [onbIXkHu, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJIeTke. Bakyonn pactutenbHbIX KieTOK. Kietounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE MIACTHABI (POTOCUHTE3UPYIOIIUX YKAPUOT. XIJIOPOTLIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBpbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka syipa, XpOMaTHH, KapHOIUIa3Ma, SJIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTENIbHAST XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KIeTKW», «CTpoeHHWEe  pacTUTeNbHOW  KIeTKm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

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

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NPeBpallleHHe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep pPEaKIUl KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

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

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

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



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

JdemoHcTpanuun

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

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

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

JlabopaTopHas padora «/3ydyeHune kaTaauTHYeCKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpurnuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHPECccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

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

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



JdemoHcTpanumn

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

Tabmuuel n cxembl: «buocunrtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

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

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexann3m perumkanuu JJTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

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

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u ecudbenu xiemox. «lugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

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

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpazue OPTraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

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



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

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

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

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

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

JIBU>KeHHEe  OpraHuM3MoOB.  JIBH>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanne oprann3moB. [lornonienre BoApl, yraeKUCciIoro raza U MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

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

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Beinenenue y oprann3moB. Beiaenenue y pacteHuil. Beigenenre y )KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >KMUBOTHBIX W uenioBeka. [louku. CtpoeHune u (QyHKIIMOHUPOBaHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCCUBHOM M XUMHYECKOM 3aIIUThI. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHHUTET. Teopusi KiIOHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa’kuMoCTh U peryisius y pacTeHU M.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pediekTopHas xyra. be3ycinoBHbIE U YCITIOBHBIC PE(IICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBnos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHUE CTEOIS,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas CcUCTEMa», «DHIOKpPUHHAs cucTeMa», «CTPOEHUE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras — cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHWU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIHH



HAaCEKOMBIX, WIJIOKOXKHX, *UBbIE AK3EMIUISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHHMsI:  MOYKOBAaHUE,  CHOPYJIALMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl — ApoOGieHwHs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pa3BUBAIOIIETOCS 3apojbiiia (IMOpHUOHATBHAS WHIYKIINSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Buthe. Pa3Butue ¢ wmeraMopdo3oM Yy O€CO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KUBOTHBIX U 4esnoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pactenuii. OmI040TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumpl 1 cxeMmbl: «BereratuBHOoe pa3MHOXeHHE», «THUIbI Oecroyioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsSMOe pa3BuUTUe», «Pa3BUTHE MaWCKOro xyka», «Pa3Buthe capaHumny,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN THUKII COCHBDY.

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

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

IIpakTnueckas padora «BblIABI€HUE TPU3HAKOB CXOJCTBA 3apOIBILICH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4EeCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

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

JdemoHcTpanumn



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

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eauHooOpasusi rTuOpUA0B MepBoro nokoieHus. [lpasuno qomunupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHusl. [ Umore3a YuCTOTHI TaMeT.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacmiennenne npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HaCJIe0OBaHUs TPU3HAKOB. [[UTOIOTMYEeCKEe OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

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

I'enorun kak uenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM ajulenu3M. B3auMmoneucTtsue HeaUIeIbHBIX T'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

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

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Mengaens», «AHamM3UpyroUee CKpemuBaHnue», «HemomHoe pomuHHMpoOBaHHEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

OGopynoBanue: MoOJAeNb s JACMOHCTpPAIMU 3aKOHOB €IWHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpemnapart: «/[po3odumna.

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

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  GopMHUpOBaHUU (PeHOTHMA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHass kpuBasi (B. Moranncen). CpoiictBa MoaudUKalMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckas N3MeHUYMBOCTh. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCKHWE W TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3MeHunBoctu (H.M. BaBuiioB). BHesnepHass M3MEHUHUBOCTh U
HACJICJICTBEHHOCTb.

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

JdemoHcTpanumn

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

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

OGopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (portorpadun) KUBOTHBIX C Pa3TUNIHBIMU BUIAMH H3MCHUYUBOCTH.

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



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU T€HETHYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

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

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pacteHuii. Poib cenekuu B CO3/aHUU COPTOB PACTEHUM U TOPOJ )KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCIICKIIUHU. HcnreiTanue
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. l'erepo3uc u ero mnpuyuHbl. Mcnonb3zoBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTEeHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U U3yYEHHE 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 NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
CYUecmeyiomux u co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUCle C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

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

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

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

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. Tpanumonnas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GeKa, aMUHOKUCIIOT U BUTAMUHOB.

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

Knerounas wnxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpumobanku. ComaTuueckass ruOpuaM3amus W COMATUYECKUU
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SMUEKJIETOK U KIOHUPOBAaHHUE >KMBOTHBIX. METOJI TPAaHCIUIAHTALMU S KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YyesjoBeKa Ul OLEHKH COCTOSIHMS €ro 310poBbs. lcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUISL peLIeHUs 3a7a4 EPCOHAIN3UPOBAHHON MEIULIMHBL.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YeJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

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

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «llonydeHre MOITOYHOKUCIBIX IPOJYKTOBY.

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

11 KIJACC

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

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

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

Odopmiienne cuaTeTHueckord Teopun dBomonuu (CTJ). Hedtpanbhas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



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

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzm (popMupoBaHus MPUCTIOCOOTECHUN Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra mytemecTBus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroodpasue KyIbTypHbIX (GopM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILIEHMS ABWXKYIIMX CHJI 3BOJIOLMNY», «OCHOBHBIE IOJOKEHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuidi. M3Menenue
reHopoHJa TOMYJSIIUU KaK D>JIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapnau, B. BaiinOepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHYuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaINpaBJIeHHbIE U3MEHEHMSI YaCTOT ajuleied B MonyIsauusax. DPpQPexT ocHoBaTesl.
Opdexm 6Gymouinounozo eopnviwika. CHUdCEHUE 2eHEeMUYECKO20 pAa3HO00pa3us:
npuuunsl u cieocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

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

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mm3pyntuBHbiii). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOEeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
BozaukHoBeHne mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Oonoxumudeckue, ToBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpPraHu3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpPOIBOIOIMHU. M3omsmust — imtoueBor (akTop BUmooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuauzanus). JJmuTensHOCTh YBOMIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUSL YCTOMYMBOCTU K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdemoHncTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOIIUNY, «IKOJOTHYECKash M30JSALUS MONMYJIALUA ceBaHCKOM (openny,
«["eorpadpuyeckas N30JSMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema neulcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  <«KuBble — Hnckomaemble»,  «IIOKpOBUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3KHUBOTHBIX», «DHU3MOIOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHusy», «I'eorpadguueckoe Bu1000pa3oBanne TpEX BUIOB JIAH IbIIICH,
«IKOJNIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIionasl pacTeHuid»,
«KarmycTHO-peieuHbI THOPHUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepel ¢ MpUMepaMy pa3IMYHbIX IPUCIIOCOOIEHUH, Yyyera TUL U 3Bepell pa3HbIX
BUJOB, repOapuu pacTeHuM ONM3KUX BHUIOB, OOpa30BABIIUXCS pPa3IUYHBIMU
crocobamu.

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

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

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

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. llepexomgHsie ¢GopMbl U (QUIOTEHETHYECKHE PsiIbl
OpPraHU3MOB.

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

OMOpPHUOIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHIECKHE METOMbl U3Yy4EHHUS
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MAaTEMATUYECKUE METObI U3yUYCHUS IBOTIOMH. [ OMOJIOTHYHbIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3BoionMu. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHncTpanuu

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»,  «CeMeHHbBIE
nanopoTHUKW», «buoreorpaduueckue 30HBI 3emun», «Jlpeiid KOHTHHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKAa M IIHMIaH3e», «[JIaBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

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

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHbple THUMNOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 u
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sXx1U3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIFOLIU H. [ImanerapHas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 Heopranmyeckux. Omeir C. Mumnepa u I'. FOpm.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XomnjelHa, reHeTudeckas rumoTe3a .
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiid 1 MeTO bl €€ n3yuyeHus. Mickonmaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ MeroApl. OTHOCHUTENbHAS M a0CONIOTHASA T€OXPOHOJIOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIC OMOTUIEHKHM KaK aHAJIOT MEPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATalbl ABOJIOLUUU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpdO3b
pacrenui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30#, Me3030i, kaliHo30i. OO011as XapakTepruCTHKa KIIMMaTa ¥ T€OJOTUUECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS Y BIIUSIHUE HA Ta30BbIN cOCTaB aTMOCHEpHI.

MaccoBbie BbIMUpPaHUSI — IKOJIOTHUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIUNBL Ki1accudpukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

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

Tabmumpl u cxembl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [lactepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  H3BONIOUUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe ATalbl OPraHUYECKON HBONIOIUNY, «Cxema o0pa3oBaHUS DYKApHUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHue BuUpycay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTouHbIe BOJMOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Oprasbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaY,
«Apomopo3bl KUBOTHBIX», «IIpocTeitmuey, «Kumednomnonoctaeiey, «Ilnockue
yepBu», «UneHucroHoruey, «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItney, «MitekonuTtaromuey, «Pa3Butue )xu3Hu B apXxeuckou spe», «PazButue
XKU3HA B IPOTEPO3OUMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pen», «Pa3BUTHE )KU3HU B KAWHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, UydeJia IITUIL U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEW, TIOJE3HBIX HMCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTAaTKOB
OpPraHu3MOB.

BupryaabHas jadopaTopHas padora «MojennpoBaHue onbIToB Musiepa—
IOpu o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
aTMocdepe».

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

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IlpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

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

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3Ta M BTOPOMl CUTHAJIIBHOU
CUCTEMBI.

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

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekOOOpa3HbIe 00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUABI — OOIIHE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH 1
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbld, mepBbie
M3TOTOBJIEHUS OpYyAUM Tpyaa. YemoBek NpsAMOXOSAIINN U IEPBBIA BBIXO/ JIOIEH 32
npenensl Adpukn. YenoBek reinensoeprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJOBEKAa MU YEJIOBEKa Pa3yMHOro. YUenoBEeK HEAaHICPTAIbCKAM Kak BUJ JIIOACH
XOJIOJHOTO KiuMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MajJeoreHOMHUKA.

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



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBAaTOpUaibHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Brnusinue reorpaduueckoil cpespl u apeiida reHoB Ha MOPPOIIOTHIO U (PU3NOIIOTHIO
YEJI0BEKA.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKON)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMYyISUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue K03BOIIOUKUH OUOJIOTMYECKOTO U COLIMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIIOTEHE3a», «IBOJIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

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

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

IIpakTuueckas padora «/3yyeHue 3KOJOTMUECKUX adanTalli YeI0BEKa.

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

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUE HKOJOTMYECKUX 3HAHUW i1 4elloBeKa. KOJIOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

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

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

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

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

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [IoMKHIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorudeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6ieHust >)KkUBOTHBIX K U3MEHEHHUIO BOAHOTO PeKUMa.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K KHU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKuU3HEHHBIC (HOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduaeckue
B3auMojieicTBUsl  (Tomuueckue, (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuipl U cxembl: «Dkoyorudeckue (QGakTopel», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacteHuit», « KusHeHHbIe (OPMBI KUBOTHBIXY, « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTUIl U 3BepeH, repdbapun
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHust JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCIOBUW JKU3HM, repdapuud u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BrpisiBIeHHE TPHUCIOCOOJIIEHUNA OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOJICHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3NUECKHX OApbepOB U
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIIUSI.

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



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

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Huy. [loTeHunanpHas U peain30BaHHAsT HULIH.

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

3aKOHOMEPHOCTH TOBEACHUS W MUTpAIlUil JKUBOTHBIX. buomornueckue
WHBA3UU Yy>KEPOHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

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

O6opynoBaHue: repOapun pacTeHUN, KOJIJIEKITUU KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

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

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

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 mpoAyKIusi. JKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOI€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Knumakcunoe cooOmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€c08, Cmeneu, nyCmbitb.

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

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTh OPTaHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2SEHH020 6030eticmausi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

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

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOWHOTO Jiecay, «DyHKITMOHAIbLHBIE
IPYIITBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHusA  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O6pa3oBanue O6osoTay, «llepBuuHas cykmeccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «JKOCHUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOdapuu KyIbTYpPHBIX U JTUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCcHsl B TUIIMYHBIA OMoOreorieHo3 (B ayOpaBy, OepesHsiK,
eIbHUK, Ha CYXO/O0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas 000j0Yka 3eMiIM, TJI€ CYIICCTBYET WIIH
CyIIeCcTBOBaja KM3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6Mocdepsbl Kak
rII00abHOM dKocHCcTeMbl. J[nHaMmdeckoe paBHOBecue B Onochepe. KpyroBopotsr
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHMIA B
ouocdepe.



3oHanbHOCTH OuMochepsl. [lonsiTue o Gruome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIC JIeca, CMEIIAHHBIE W IIHPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIH.

CtpykTypa u (YHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmumer 1 cxembl: «['eocdepbr 3emuny», «KpyroBopot azora B MPUPOIE»,
«KpyroBopoT yrimepoma B mpupojae», «KpyroBopor kuciopoga B MPUPOJICY,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnmy», «Tynapay», «Taitra», «CMmemannasiii necy, «IIIUpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTeiH», « Tponrdeckuii gecy.

OO6opynoBanue: repbapuu PaCTCHUI Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChI M WX TPUYUHBL. Bo3jaciicTBue demoBeka Ha
ouocdepy. 3arps3HeHne BO3AyIIHOM cpeanl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXPaHbl MPHUPOIBI.
Kpacubie xnuru. Ocobo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emuin. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowerll U
KOHKYDEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbobvL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbvIX S3KOCUCTIEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMocheps», «3arpsis3HeHne Tuapochepu»,
«3arpszHeHune mouBb», «[lapHuKoBEIH A3dhexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TeppUTOPHUI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OxpaHsSeMbIX pacTeHU U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHoN KHUTH pernoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CnOCOOHOCMU cMAasumsv TIEIA U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIaMHU MU HOpPMaMU
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMs, OCpPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACICAHIO U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs 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 O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATEJIbHOM I€SITENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

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



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKOM IpaXkTaHCKON WICGHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM IPUPOJIBI,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

MMOHUMAaHHUE SMOLUMOHAIIBHOTO BO3JCUCTBHS KUBOW NPUPOJIBI U €€ IIEHHOCTH;



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

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

MOHUMAaHUE U peau3alus 3J0poBOro u 0€30mMacHOro o0pas3a )K1U3HHU (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

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

6) TPy/10BOro BOCIIUTAHMS:

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3lnyHbIM cepaM MpoPEeCcCHOHATBLHON AESTeIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

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

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

OCO3HaHHE TI00ATBHOTO XapakTepa JKOJOTHMYECKHX TpOoOJIeM M MyTel ux
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NPEeANTPUHUMAEMBIX IEMCTBUN U NIPEIOTBPAIIATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NEATCTLHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

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

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHHE TMEPCICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IPU U3YYEHUN OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACSTEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIICCTBO, SHEPIHs, SBICHHE, IPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHON M COIMAIBLHOM MPAKTHKE.

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

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyalIU3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIICTATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3M C IPYTUMU TTOHATHUSIMU);

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

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

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

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B M3yYaeMBIX OHMOJOTHYECKUX OOBEKTaX, a TaKXKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



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

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTD, OIICHUBATH COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

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

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

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

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBIIUICHHS, BJIaJICTh HAYIHONW TEPMHHOJIOTHCH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

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

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

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

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

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



dbopMynUpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU TMOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

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

CaMOCTOSAATEJIbHO  BBIOMpaTh  ONTHUMaNbHYIO  (OpMY  MpPEACTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKM W CUMBOJBI, (HOpMYJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

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

OBJajieHNe YHUBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU J1e/iCTBUAMMN:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA APYTHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

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

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

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

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX NEHUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

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



pacupenensaTh poid ¢ YYETOM MHEHHUHA YYaCTHHKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOU paboThI;

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

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

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBICHUS MpOOJIeM M HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

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

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

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

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

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

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

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpU aHaldu3e pe3yJbTaToB
NEeATEeNIbHOCTH;



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

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

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

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolMe OUOIOTUYECKHEe TEPMHUHBI W TOHATUA (KU3Hb, KIIETKA,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoctT T. Moprana), yuenuss (H. W. BaBunmoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3menunBocty H. V. BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIMX B OPraHU3Max PAacTeHH, )KUBOTHBIX M YeJIOBEKa, OMOJIOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAUBUAYAJBHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUSI 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 pacTEHUM, >KMBOTHBIX M 4YEJIOBEKa U HUX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYCCKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJNHATH Ja0OpaTOpHbIE U TpaKTHUYeCKHue pPaboThl, COOIIOIAThH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

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

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEA0BATEIbCKON paboTe 1Mo OHOJOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o01acTv GMOJIOTUU U MEAULIMHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OILI0IOTBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEeATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTIAyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeametHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB NPHUPOABI M PEHIEHUU SKOJOTUYECKHUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

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

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OLICHKHU aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

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

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEU MECTHOCTH;

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



YEeNIOBEUECKNX pac, HEOOXOJMMOCTH COXpPAaHEHUS MHOTOooOpasusi BHIOB W
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHHH TOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpYS IEeNb HCCISAOBAaHUS, AaHATU3UPOBATH IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIHUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESITEHbHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOAOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJOTHYECKOTO 00pa30oBaHusl B OpPraHU3AlUsAX CPEJAHEr0 MPOQPECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne n/m NMPOrpaMmblI Bcero Kontpoapmpie | - Mpaxkruteckue o0pa3oBaTeibHbIEe pecypchl
padoTsbI padoThI

1 buonorus xak Hayka 1 Bubnmorexa [OK
https://m.edsoo.ru/863ead44

2 JKuBble cucTeMbl U UX U3y4YEHUE 2 bubmmorexa HOK
https://m.edsoo.ru/863ead44

bu6anorexa IIOK
3 brozorus eIt ? 0 https://m.edsoo.ru/863ead44

4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 bubmmorexa OK
https://m.edsoo.ru/863ead44

5 Crtpoenue u GyHKIIUU KICTKH 8 2 bubmmorexa [OK
https://m.edsoo.ru/863ead44

6 OOMeH BEIIECTB ¥ NPEBPALICHUE 9 L but6mmoreka IIOK
OHEPrUU B KIIETKE https://m.edsoo.ru/863ead44

7 Hacnencrsennas uadopManus u 9 0.5 bu6anorexa [JOK
peanuzanys e B KIETKE https://m.edsoo.ru/863ead44

8 JKU3HEHHBIN UK KIIETKU 6 1 bubmaorexa HOK
https://m.edsoo.ru/863ead44
9 CtpoeHue U GyHKIIMH OPraHU3MOB 17 1.5 ]I’?tI/tIS;I;/?T:.CGI;Z(]){)?’IS/Sﬁ?;ea 444
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bu6anorexa [JOK

10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.eds0o.ru/863ead44
11 EZSEEE::BC}?}?ST:HOH W3MEHYUBOCTH 2 0.5 bubmorexa [OK
I — https://m.edsoo.ru/863ead44
12 3aKOHOMEPHOCTH HACIICJCTBEHHOCTH 10 1 bubmorexa [IOK
https://m.edsoo.ru/863ead44
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 bubmmorexa HOK
https://m.edsoo.ru/863ead44
14 I'eHeTHKa yenoBeKa 3 0.5 bubmorexa HOK
https://m.edsoo.ru/863ead44
15 Cenekiusi opraHu3MOB 4 1 bubmorexa [IOK
https://m.edsoo.ru/863ead44
16 BHOTEXHOIOTUS ¥ CHHTETHYECKAS 4 bu6anorexa IIOK
bromorns https://m.edsoo.ru/863ead44
17 PezepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME
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11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIEe pecypchl
padoTsbI padoThI
3apoKJIeHNE U Pa3BUTHE ) Bu6morexa LOK
1 IBOJTFOIIMOHHBIX TIPEICTABJICHUN B 4 _
SHOTOrII https://m.edsoo.ru/863ead44
bu6anorexa [JOK
2 MukposBontonus U €€ pe3yabTaTbl 14 2
pesy https://m.edsoo.ru/863ead44
3 Maxpo3BoJTIO e€ pe3 a 6 bubmmorexa IOK
BOJIIOITUS 1 TTBTaTHI
4 https://m.edsoo.ru/863ead44
[TpouCXOXIEHUE U Pa3BUTHE KU3HU HA bu6anorexa IIOK
4 15 1.5
3emie https://m.edsoo.ru/863ead44
5 [TpoucX0sKIeHUE YeToBeKa — 10 1 bu6anorexa IIOK
AHTPOIIOTECHES https://m.edsoo.ru/863ead44
DKOJIOTHUSI — HayKa O
6 B3aMMOOTHOLIEHHAX OPraHU3MOB U 3 0.5 bubnuoreka [IOK
HaJI0OPraHM3MEHHBIX CHCTEM C ' https://m.edsoo.ru/863ead44
OKpYXarollen cpenoiu
bubnuoreka [JOK
7 Opranusmsl U cpeia 0OUTaHuS 9 15 HOIHOT 1o
https://m.edsoo.ru/863ead44
. bubmoreka IIOK
8 DKOJIOTHS BUJIOB U HOITYJISIIINI 9 0.5
https://m.edsoo.ru/863ead44
9 DKosorus cooOI1ecTB. DKOJOTHUECKUE 12 05 bu6anorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/863ead44
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10 Buocdepa — rnobanpHas sKocucTemMa 6 bubamorexa LIOK
https://m.edsoo.ru/863ead44
11 UenoBek 1 OKpyKaromas cpea 6 bubnmorexa LOK
https://m.edsoo.ru/863ead44
12 PesepBHOE BpeMms 8 Bubmmorexa LIOK
https://m.edsoo.ru/863ead44
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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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 9acTh COBPEMEHHOTO g 1 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
oOmecTBa
. bubmuorexa LIOK
2 JKuBbIe cucTeMBbl U MX CBOWMCTBA 1 https://m.edsoo.ru/863ead4d
3 YpoBHEBaAsI OpraHu3anust ) KUBbIX 1 bubmuorexa [JOK
CHCTEM https://m.edsoo.ru/863ead44
4 Hctopust OTKpBITUS U U3YUEHUS 1 bubmuorexa [JOK
kiaetku. Kierounas teopus https://m.edsoo.ru/863ead44
Meto1b1 MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padota «M3ydeHue
5 MSTOI[OB KJICTOEHOﬁ 6I/IOJ'IO}::II/I 1 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863ead44
(xpomatorpadus, anexTpodopes,
muddepennuaabHOe
uentpudyruposanue, [11[P)»
6 XHUMHYECKUH COCTAB KIETKH 1 Bubmiorexa LIOK
https://m.edsoo.ru/863ead44
7 MuHepallbHbIE BELIECTBA KIIETKH, 1 bu6mmoreka [JOK
uX OMoJOTHYecKas PoJib https://m.edsoo.ru/863ead44
8 Oprannueckue BeUeCTBa KIETKH 1 05 bubnuoreka [JOK
— Oenku. JIaboparopHas pabota https://m.edsoo.ru/863ead44
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«O06HapyxeHne OenKoB ¢
MIOMOIIbIO KAYECTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupuKays u

bu6mmoreka [{OK

o GbyHKIMH OEIKOB https://m.edsoo.ru/863ead44
10 Oprannueckue BenecTBa KIETKH bubnuorexa [JOK
— YIJIEBOIBI https://m.edsoo.ru/863ead44
11 Oprannydeckue BeecTBa KIeTKH bubnuorexa [JOK
— JTUITUJIBI https://m.edsoo.ru/863ead44
Hyxkneunosbie kucnotsl. [JHK u
PHK. JIaboparopnas pabota
12 <<I/ICCJ‘IG}IOB§HI/IepHyKJ'Il;I/IHOBBIX 0.5 bubmorexa [IOK
https://m.edsoo.ru/863ead44
KHCJIOT, BBIJIETIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY
Crpoenue u ki ATO.
13 Z[pI;/rHe HYKJ'I(ZZI;II/IETPI/I(I)OC(l)aTBI bubmmorexa LIOK
https://m.edsoo.ru/863ead44
(HT®)
CexBenupoBanue [JHK. Meroapl
14 FeHOMI/IKII/)I TpaHCKi)[I/IHTOMI/IKI/IH bubmmorexa LIOK
’ ’ https://m.edsoo.ru/863ead44
MIPOTEOMUKHU
15 MeTo1bl CTPYKTYpHON OHONIOTHH Bubmiorexa LIOK
https://m.edsoo.ru/863ead44
16 Tune! kiterok. [Ipokapuotnyeckas bubnnoreka [JOK
KJIeTKa https://m.edsoo.ru/863ead44
CrpoeHne 3ykapruoTHYECKOU
17 kietku. [Ipakruyeckas pabora 05 bubnuoreka [IOK

«M3ydeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

https://m.edso0.ru/863ead44
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bubmuoreka [JOK

18 Hosepxoctibiit anmapar KieTkn https://m.edsoo.ru/863ead44
OnHomeMOpaHHBIE OPTaHOUIBI
kieTku. [IpakTrueckas pabota

19 «I/I3yqu1/IIe) JBKEHUS ’ 0.5 bubmmorexa [TOK

https://m.edsoo.ru/863ead44
IUTOTIA3MBI B PACTUTEIIBHBIX
KIIETKaX»
[TomyaBTOHOMHBIE OpraHOMIBI
KJICTKW: MUTOXOH/IPUH, TIJTACTH/IBI.

20 JlabopaTtopnasi pabota 05 bubmuorexa [JOK
«MccnenoBanue mIa3MoIIn3a u https://m.edsoo.ru/863ead44
JETIIa3MOJTN3a B PACTUTEIIBHBIX
KIIETKaX)»

91 HememOpanHbIe opraHou bl bubmuorexa [JOK
KJICTKH https://m.edsoo.ru/863ead44

bu6mmoreka [IOK

22 CTpoeHie it QYHKILH 11pa https://m.edsoo.ru/863ead44
CpaBHuTENIbHAS XapaKTePUCTUKA
KJIETOK 3yKapuoT. JlabopaTtopHast bubmuoreka [JOK

23 0.5
paboTta «M3ydyeHue cTpoeHus https://m.edsoo.ru/863ead44
KJIETOK Pa3JInYHBIX OPraHU3MOBY
ACCUMWIALINS U TUCCUMUIISIUS —

JIB€ CTOPOHBI MeTabonu3Ma. Turbl
oOmeHa BerecTB. JlaboparopHas BuGmmorexa [OK
24 paborta «M3yueHue

KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»

https://m.edso0.ru/863ead44
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@epMeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MeTabonmsma. JlabopaTopHas
paboTa «13ydenune

bubmmoreka [{OK

25 (epMEHTATUBHOTO PACIICIUICHUS 05 https://m.edsoo.ru/863ead44
MepOKCH/Ia BOJIOPOJA B
PaCTHTEIHHBIX M JKHBOTHBIX
KIIETKax»
26 benku-akTuBaTopsl 1 Oenku- bubnuorexa [JOK
WHTUOUTOPBI https://m.edsoo.ru/863ead44
97 ABTOTpOGHBIN TUTT 0OOMEHa bubnuoreka [JOK
BEILIECTB https://m.edsoo.ru/863ead44
bu6moreka [IOK
28 borocniTes https://m.edsoo.ru/863ead44
Xemocunres. JlaboparopHas
29 pabota <<CpaBHeHI/IZ Hp(l))HeCCOB 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
(hoTOCHHTE3a U XEMOCHUHTE3a)
AnHa’poOHbIe OpraHu3Mbl. Buib
30 opoxenus. JlabopatopHas pabora bubmuoreka [JOK
«CpaBHEHHE IIPOIIECCOB OPOKEHUS https://m.edsoo.ru/863ead44
U JBbIXaHUSDY
31 AdpoOHBIE OpraHU3Mbl. JTaIbI bubnnoreka [JOK
SHEPreTUYECKOT0 0OMeHa https://m.edsoo.ru/863ead44
DHeprus MeMOpaHHOTO rpaiueHTa
32 HpO’i)OHOB. CI/IHpTe3 ATq):ppeJlJ60Ta bubnmorexa IOK
N https://m.edsoo.ru/863ead44
npoToHHOU AT®-cuHTa3bI
bu6mmoreka [JOK
33 Peakuuun MatpuyHOro cUHTE3a

https://m.edso0.ru/863ead44
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TpaHcKkpunUs — MaTPUYHbBINA

bubmuoreka [JOK

34 cunte3 PHK https://m.edsoo.ru/863ead44
35 Tpaucnsus u e€ Tarbl bubmmorexa [TOK
https://m.edsoo.ru/863ead44
36 KonupoBanue amunokucnot. Posb bubnuorexa [JOK
pubocomM B OMocuHTe3e Oerka https://m.edsoo.ru/863ead44
37 Opranu3anus reHomMa y TpoKapuoT bubnuorexa [JOK
U 3YKapuoT https://m.edsoo.ru/863ead44
38 MonexynspHble MEXaHU3MBbI bubnnorexa [JOK
IKCIPECCHH TEHOB Y SYKapHUOT https://m.edsoo.ru/863ead44
Bupycbl — HekeTogHbIe (POPMBI
39 YKU3HU U 00JIUraTHBIE Tapa3HThI. 05 bubnuoreka [JOK
[MpakTrueckas padoTa «Co3aanue https://m.edsoo.ru/863ead44
MOJIeNI BUpYCa»
40 BupycHsbie 3a00s1eBaHus YeIOBEKa, bubmuorexa [JOK
YKHBOTHBIX, PACTCHHIA https://m.edsoo.ru/863ead44
41 HanoTexHooruu B OHOJIOTHH U bu6mmoreka [IOK
MEeHLUHE https://m.edsoo.ru/863ead44
. bu6mmoreka [JOK
42 U3 HERHBLH CUICI KTETKH https://m.edsoo.ru/863ead44
. bu6mmoreka [JOK
43 Matprrartbiit cuirres JAHK https://m.edsoo.ru/863ead44
Xpomocomsl. JlabopaTopHas
44 pa%OTa «3yuyenue I:(pOI\l/:I)OCOM Ha 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863ead44
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [JOK
45 Jlenenue KIETKH — MHUTO3

https://m.edso0.ru/863ead44



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

Tunel knerok. Kapuokunes n
murokunes. JlaboparopHas pabota

bu6mmoreka [{OK
46 «HaOmronenne MuTO3a B KJIETKAaX 0.5 htts://m.edsoo.ru/863ead44
KOHYHMKA KOpEIlIKa Jiyka (Ha
TOTOBBIX MUKPOITIpETapaTax)»
47 Perynsmus ;xM3HEHHOTO LKA bubnuorexa [JOK
KJICTOK https://m.edsoo.ru/863ead44
48 OpranusMm Kak eMHOE 11eJI0e bubmmorexa LIOK
https://m.edsoo.ru/863ead44
Tkanu pactenwnii. JlabopaTopHas
49 pa60Ta1::<I/I3yquHe TKa}l:eﬁ ’ 0.5 Bubnuorexa LIOK
N https://m.edsoo.ru/863ead44
pacTeHHID»
TxaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas pabora «3y4yeHue 0.5 Bubnuorexa LIOK
. https://m.edsoo.ru/863ead44
TKaHEH KMBOTHBIX)
Oprassl. CHUCTEeMbI OPraHoB.
51 H§6opaTopHaﬂ pa60TI; «3yueHue 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
OPraHoOB I[BETKOBOTO PACTCHUS
52 Ormopa Tena opraHu3MoB bubmmorexa LIOK
https://m.edsoo.ru/863ead44
53 JIBMKEHHE OpPraHu3MOB bubmorexa LIOK
https://m.edsoo.ru/863ead44
54 [Iutanue opraHu3MoB bubmmorexa LIOK
https://m.edsoo.ru/863ead44
[Iutanre MO3BOHOYHBIX BuGmmorexa [OK
55 KUBOTHBIX. [InmeBapurTenpHas

CHUCTEMaA YCIIOBCKA

https://m.edso0.ru/863ead44
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bubmuoreka [JOK

%6 Jleixatiie OpramisMos https://m.edsoo.ru/863ead44

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

58 TpaHcIOpT BEIIECTB y OPraHU3MOB bubmmorexa LIOK
https://m.edsoo.ru/863ead44

59 Eg:;:;::;ii i:;zzf;rﬂx " butmmorexa LHOK
deloBeKa https://m.edsoo.ru/863ead44

60 Brienenue y opraHusmMoB Bubnuorexa LIOK
https://m.edsoo.ru/863ead44

61 3amura y opraHu3MOB Bubnuorexa LIOK
https://m.edsoo.ru/863ead44

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

63 PaznpaxumMocTts u perymsnus y bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/863ead44

64 gﬁooé)aﬁgz: SI:ZZJCI:/II;I/ZI/II/;OTHHX bubmmorexa [JOK
L eroBeKa https://m.edsoo.ru/863ead44

65 @opMBbI Pa3MHOKEHHUS OPTraHU3MOB Bubmiorexa LIOK
https://m.edsoo.ru/863ead44

66 [TonoBoe pa3MHOKEHHE Bubmiorexa LIOK
https://m.edsoo.ru/863ead44

. bu6mmoreka [JOK
o Meiio https://m.edsoo.ru/863ead44

68 I'ametorenes. O6pa3oBaHue u 05 bubnuoreka [IOK

Pa3BUTHUC ITOJIOBBIX KJICTOK.

https://m.edsoo.ru/863ead44
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JlaboparopHas pabota «/3yuenune
CTPOCHHA IMOJIOBBIX KJIICTOK Ha
FOTOBBIX MUKpOIIpEnaparax»

69 WnuBuayanbHOe pa3BUTHE bubnuorexa [JOK
OpraHM3MOB — OHTOT'€HE3 https://m.edsoo.ru/863ead44

70 3akiazKa OpraHoB U TKaHEH U3 bubnuorexa [JOK
3apO/IBIIIEBBIX JTUCTKOB https://m.edsoo.ru/863ead44
Poct u pa3zButHe KUBOTHBIX.

JlaboparopHas paboTa
71 <<BI>I${I])3J'IGHI:/IG H}fI/ISHaKOB CXOJICTBA 0.5 Brbmiorexa LIOK
. https://m.edsoo.ru/863ead44
3apo/Ibliiel MO3BOHOYHBIX
YKUBOTHBIX)»
PasMHOXkeHue u pa3BuTne
pactenuii. JlabopaTopHas pabora bubmuorexa [JOK

72 0.5
«CTpoeHue OpraHoB Pa3MHOKEHUS https://m.edsoo.ru/863ead44
BBICIIIMX PACTCHUN»

73 Hctopus cTaHOBIICHHS U pa3BUTHUSA bubmuorexa [JOK
TCHETHUKHU KaK HayKH https://m.edsoo.ru/863ead44
OcHOBHbBIE IOHATHS U CUMBOJIBI

74 reHetuku. Jlaboparopnas pabora 05 bubmuoreka [JOK
«JIpo3odmuia Kak 00bEKT ' https://m.edsoo.ru/863ead44
TeHETUYECKUX UCCIIEeIOBAHUI
3aKOHOMEPHOCTH HACJIEIOBAHUS
MpU3HaKOB. MoHOTHOpUTHOE

75 ckpewmmBanue. [Ipakrnueckas 05 bubnunoreka [JOK

paboTa "M3yueHue pe3yabTaToB
MOHOTHOPUHOTO CKpPEIUBAHUS Y
apo3o¢uis"

https://m.edso0.ru/863ead44
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IMuTosornueckre OCHOBBI

bubmuoreka [JOK

76 MOHOTHOPHIHOTO CKPEIIMBAHHS https://m.edsoo.ru/863ead44

77 Ananusupyroliee cKpeluBaHue. bubnuorexa [JOK
HemnonHoe noMuHMpOBaHKe https://m.edsoo.ru/863ead44
JluruOpuiHoe CKpeIIBaHue.
[Ipaktuyeckas padora «M3yuenue bubnuorexa [JOK

78 0.5
Pe3y/IbTaTOB AUTHOPUIHOTO https://m.edsoo.ru/863ead44
CKpEIIUBAHUS Y APO30 (PHITBI

79 IMuTomornueckre OCHOBBI bubmmoreka [{OK
JTUTHOPUIHOTO CKPEIIMBAHHUS https://m.edsoo.ru/863ead44

80 CremieHHoe HaclIeIOBaHue bu6moreka [IOK
MPU3HAKOB https://m.edsoo.ru/863ead44

81 XpOMOCOMHAsI TEOPUS bubnuoreka [IOK
HACJICJICTBEHHOCTH https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
82 Ferteritka nosa https://m.edsoo.ru/863ead44
83 T'eHoTHn Kak 11eJIOCTHAS cUCTEMA bubmorexa [IOK
https://m.edsoo.ru/863ead44

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS bubmuoreka [JOK
pacTeHuii, )KUBOTHBIX U YEIOBEKA https://m.edsoo.ru/863ead44

85 H3meHunBOCTh TPU3HAKOB. Buibl bu6mmoreka [JOK
HU3MEHYHBOCTH https://m.edsoo.ru/863ead44

86 MoaudukanroHHast bu6mmoreka [JOK
HU3MEHYHMBOCTD https://m.edsoo.ru/863ead44
BapuaunonHsslii psaa u

87 BapHUaIlMOHHAs KPUBasl. 05 bubnunoreka [JOK

JIaGoparopHas paboTa
«HccnenoBanue 3akOHOMEPHOCTEH

https://m.edso0.ru/863ead44
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MOIU(PUKAITUOHHO M
n3MeHunBOCTU. [locTpoeHue
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

TI'enoTunmyeckas N3MEHUYNBOCTb.

bubmmoreka [{OK

88 KomOunaTnBHAs H3MEHYMBOCTD https://m.edsoo.ru/863ead44
MyrarnuoHHasi HK3MEHYUBOCTb.

[IpakTnueckas padora «MyTtanuun bubnnorexa [JOK

89 0.5
y po30¢uIibl (Ha TOTOBBIX https://m.edsoo.ru/863ead44
MUKpOTpernaparax)»
3aKOHOMEPHOCTH MYTAIlMOHHOTO

90 HpOHCCC&.pSHI/IFeHe”}F’:IKI:L 5 bubmorera [IOK

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

o1 [IpakTrueckas padota 05 bubmuorexa [JOK
«CocraBienye v aHaau3 ' https://m.edsoo.ru/863ead44
POIOCIOBHOM»

92 Mertoapl MEIUIIMHCKON T'€HETUKHU bubmmorexa [JOK

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

93 B IIPEJAOTBPAIICHUH U JICYEHUU bu6mmoreka [JOK
FEHETHYECKUX 3a00JI€BaHMI https://m.edsoo.ru/863ead44
YyeaoBeKa
OCHOBHBIC IOHSATHS CEIICKIIHH.

94 JIaGopatopHas pabota «/3yuenue 05 bubnuoreka [IOK

COPTOB KYJbTYPHBIX PaCTEeHUN U
MOPO/JT IOMAITHUX KUBOTHBIX)»

https://m.edso0.ru/863ead44
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MeTomp! CeNeKIIMOHHON pabOTHI.

bubmuoreka [JOK

n 1 :
% Jlabopatopuaz padora « ByileHHe 05 https://m.edsoo.ru/863ead44
METOJIOB CEJICKIIHH PACTCHUI
5 | wmorman, Hpmcnemn |1 b orera LIOK
P y https://m.edsoo.ru/863ead44
pabora «I[IpuBUBKa pacTeHHID»
| |
HCITIOJIb30BAHUEC I'CHCTUYCCKUX
8 https://m.edsoo.ru/863ead44
pecypcoB
buorexnonornsa xak HayKa 1
98 OTpaciib MTPOU3BOJICTBA. 1 05 bubmuorexa [JOK
[MpakTuyeckas pabota «M3ydyeHue ' https://m.edsoo.ru/863ead44
00BEKTOB OMOTEXHOJIOTHI
99 OCHOBHBIE HaIlPaBJICHUS 1 bubmuorexa [JOK
CHHTETHYECKO# OHOJIOrHH https://m.edsoo.ru/863ead44
100 XpOMOCOMHAs ¥ T€HHas 1 bubmuorexa [JOK
UHKEHEPHSI https://m.edsoo.ru/863ead44
bu6mmoreka [JOK
101 M 0 1
CAHMHIHCICE DHOTEXHOJOTHH https://m.edsoo.ru/863ead44
102 | oombmenme, cnorowmmnans |1 bimorera LLOK
mﬂ ’ B https://m.edsoo.ru/863ead44
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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11 KVIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
1 DBoJoIMOHHAas Teopus Y. 1 bubnuorexa [JOK
JapBuHa https://m.edsoo.ru/863ead44
9 JIBMKYIIME CUIIBI SBOJIIOLIMH 1 bubnuorexa [JOK
BuzoB 1o Y. JlapBuny https://m.edsoo.ru/863ead44
Bopnba 3a cymectBoBaHue
3 eCfeCTBeHHIZII;II " HCKyCCTBe,HHBIfI 1 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
0oTOOD
4 POopMHpPOBAHNE CHHTETUYECKON 1 bubnuoreka [JOK
TEOPHUH IBOJIIOIIUU https://m.edsoo.ru/863ead44
OTansl 3BOJFOLMOHHOTO
5 nporiecca: MI/III;IPOBBOJ'IIOHI/IH u 1 Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
MaKpO3BOJIIOIHUS
6 [Tonynsiuus — sneMeHTapHas 1 bubnmuoreka [JOK
€IMHULA HBOJIIOLUA https://m.edso0.ru/863ead44
3aKOH reHEeTUYECKOTO PaBHOBECUS
x. Xapau, B. BaiinGepra.
7 ﬁa6opa1;§pl,{aﬂ pabora ’ 1 0.5 bubmorexa LIOK
https://m.edsoo.ru/863ead44
«BplsiBIeHNE U3MEHYUBOCTU Y
oco0eil 0HOTO BUa»
8 DOnemeHTapHbIe (PaKTOPHI 1 bubnuoreka [JOK
3BOJTIOLNH https://m.edsoo.ru/863ead44
9 Dddext ocnoBatens. Ipdekr 1 bubnunoreka [JOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/863ead44
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Murpauuu. M3onaumun

bubmuoreka [JOK

10 HomyaALui: reorpauiecias, https://m.edsoo.ru/863ead44
OnonoruJeckas
EcrectBennslit oTOOp —

11 HaIpaBJISIOIIHI q)aKliop Bubnuotexa LIOK

https://m.edsoo.ru/863ead44
IBOJTFOITIHT
. bubmmnoreka LIOK

12 Hoxosoii ot6op https://m.edsoo.ru/863ead44
[Iprcnoco6aeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOJIIOIHH.

13 Ha6§pazopHaﬂ pa6§Ta <<I/I3YEGHI/IG 0.5 Bubnuorexa LIOK

. https://m.edsoo.ru/863ead44
apoMop(h030B U UANOAIATITAIIAN Y
PacTeHHI U KUBOTHBIX)
[Tpumepsr mpucnocobaeHUH y
OpraHu3MoB: MOP(OJIOTHYECKHE,
(bu3MoIOTYECKHE,

14 OMOXUMUYECKHE, ITOBEICHUYCCKHUE. 05 bu6mmoreka [IOK
JIaboparopHas paboTa https://m.edsoo.ru/863ead44
«[Ipucnocobnienust OpraHu3MoB U
WX OTHOCHUTEJIbHAs
1enecoo0pa3zHoOCTb»

Bun, ero xpurepun u CTpyKTypa.

15 JlaGopaTtopHas pabota 05 bubnunoreka [JOK
«CpaBHEHHE BHJIOB 110 https://m.edso0.ru/863ead44
MOP(OJIOTHIECKOMY KPUTEPHUIOH»

16 CrpyKkTypa Bita bubmuoreka [JOK

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

17 Bunoob6pa3oBaHue Kak pe3yabTar bubnuoreka [IOK

MUKPO3BOJOIUA

https://m.edso0.ru/863ead44
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CBs13b MUKPO3BOJIIOLUH U

bubmuoreka [JOK

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

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

https://m.edsoo.ru/863ead44
W3YYCHHUS IBOTIOIUH

20 Buoreorpaduueckue meToap! bubnuorexa [JOK
U3YYCHUS IBOJIIOIUH https://m.edsoo.ru/863ead44
DOMOPHOIOTHIECKHUE U

21 cpaan/ITeano-Mop(bonornqecmle Brbmiorexa LIOK

https://m.edsoo.ru/863ead44
METO/IbI H3yICHHSI IBOJTFOIIUN
MonekynsipHO-T€HETUUECKHUE,

29 OMOXUMHUUYECKHE 1 bubmuorexa [JOK
MaTeMaTHYECKUE METOIbI https://m.edsoo.ru/863ead44
W3Y4YEHUS IBOJIOINN

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

24 ijaBHOMepIi)OfTb ]TleMrIOB bubmmorexa LIOK

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

o5 Hayunsbie runoressl bubmuoreka [JOK
MIPOUCXOKICHHS KU3HU Ha 3eMJie https://m.edsoo.ru/863ead44

26 JloHayuHbIEe IIpEeACTABICHUS O bubnuoreka [JOK
3apOXKICHUH KU3HH https://m.edso0.ru/863ead44

97 OCHOBHBIE ATaIbI bubnuoreka [JOK
HEOPraHUYECKOM IBOJIOIUH https://m.edsoo.ru/863ead44

bu6mmoreka [JOK

28 I'unoTe3s! 3apoXkACHUS KU3HU

https://m.edsoo.ru/863ead44
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Wctopus 3emiu u MeToabl €€
uszyuenus. JlaboparopHas padbota

bu6mmoreka [{OK

29 «sysierite i orcaiiie 05 https://m.edsoo.ru/863ead44
HCKOIIaeMBbIX OCTATKOB JAPEBHUX
OpPTaHU3MOBY

30 HavanpHble aTansl opraHu4ecKkoi bubnuorexa [JOK
9BOJTIOIHH https://m.edsoo.ru/863ead44

31 DBOJTIOIHS DYKAPUOT bubmuotexa LIOK

https://m.edsoo.ru/863ead44
OCHOBHBIE ATarbI YBOJTIOIUN
ACTUTEIHHOTO MHUpA.
32 pHpaKTquCKaﬂ pa6§Ta «3yueHwne 0.5 Bubnuorexa LIOK
N https://m.edsoo.ru/863ead44
0COOEHHOCTEH CTpOeHUS
pacTeHHii pa3HbIX OTICTIOBY»

33 OCHOBHBIE 3TaIbl YBOTIOIUN bu6mmoreka [IOK
YKHBOTHOT'O MHpa https://m.edsoo.ru/863ead44
DBOJIIOLUS )KUBOTHBIX.

34 [IpakTrueckas padota «M3ydeHue 05 bubmuoreka [JOK
0COOEHHOCTEH CTPOCHHS ' https://m.edsoo.ru/863ead44
MMO3BOHOYHBIX KHUBOTHBIX)

35 PasButue xxu3nu Ha 3emiie 1o bu6mmoreka [JOK
spaM H MepPHOIaM https://m.edsoo.ru/863ead44
MaccoBble BEBIMUpaHUS —

36 9KOJIOTUYECKHE K?)I/ISI/ICBI bubmmorexa LIOK

https://m.edsoo.ru/863ead44
MPOILIOTO
37 CoBpeMeHHbIN HKOJIOTUYECKU bubnunoreka [JOK

KpHu3uc, €ro 0COOEHHOCTHU

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

bubmuoreka [JOK

38 OpPraHu4eCcKOro MHUpa https://m.edsoo.ru/863ead44

39 OCHOBHBIE CUCTEMATHYCCKUE bubnuorexa [JOK
TPYIIBI OPraHU3MOB https://m.edsoo.ru/863ead44

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

41 Pa3BuTne npeacraBnenuii o bubnuorexa [JOK
MPOMCXOKICHUH YelIOBEKa https://m.edsoo.ru/863ead44
MecTto 4enoBeka B CUCTEME
OPraHWYECKOTO MHpA.

4 JlabopaTtopHnas pabota «3ydyeHue 05 bubmuorexa [JOK
0COOEHHOCTEH CTPOCHHMSI CKeleTa https://m.edsoo.ru/863ead44
YeJI0OBEKa, CBA3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOTIOTEHE3a Bubnuorexa LIOK

https://m.edsoo.ru/863ead44
CooTHolieHne OMOJIOTMYECKUX U
44 COIMaIbHBIX (haKTOPOB B bubmmorexa LIOK
https://m.edsoo.ru/863ead44
aHTpOIOreHe3e

45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a bubmmotexa [JOK

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

46 [TaneoreneTrka 1 majgeoreHOMHUKA bubmmorexa LIOK

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

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

48 UYenoseueckue pachl. 05 bubnuoreka [IOK

[IpakTtuyeckas padora «M3yueHue

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

YeII0OBEKa»
49 MexaucuuIImHapHble METO bl bubnuorexa [JOK
AQHTPOTIOJIOTUH https://m.edsoo.ru/863ead44
50 3apoKJIeHUE U Pa3BUTHE bubnuorexa [JOK
9KOJIOTUH https://m.edsoo.ru/863ead44
MeTo1bl 3KOJIOTHH.
51 JlabopaTtopHnas pabora «3yuenue 05 bubnuorexa [JOK
METO/IOB AKOJIOTHUECKUX https://m.edsoo.ru/863ead44
HCCIEIOBAHUN»
52 3HaYeHHNE DKOJOTHIECKUX 3HAHUHT bubmuorexa [JOK
IUIS YeJIoBeKa https://m.edsoo.ru/863ead44
bu6moreka [IOK
>3 DKoIIOTHHECKIE (aKTOpbI https://m.edsoo.ru/863ead44
Abuotnyeckue akropsl. CBer
KaK 3KOJIOTHYECKHI pakTop.
54 JlaGopaTopHas pa6o?; ’ 0.5 Bubnuorexa LIOK
. https://m.edsoo.ru/863ead44
«BblsiBIeHHE pUCTIOCOOICHUN
OpPraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue (HakTopsl.
Temnepatypa Kak S5KOJIOTHUECKUN
55 (daktop. JlabopaTopHas padora 05 bubnnoreka [JOK
«BbIsBIIEHHE TIPUCTIOCOOIECHHI https://m.edsoo.ru/863ead44
OpPraHU3MOB K BIHSIHUIO
TEMIEPATYpPbI»
AbuoTtnueckue GpakTopsl. ) BuGmiorexa 1IOK
56 BraxkHOCTB Kak SKOJIOTHYECKUI 0.5

¢axTop. JIabopaTopHas pabora

https://m.edso0.ru/863ead44
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«AHATOMHYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT

oOUTaHUSD)
57 Cpenpl 0OuTaHUS OPTaHU3MOB bubmmorexa LIOK
https://m.edsoo.ru/863ead44
58 Buonoruveckre puTMbI Bubmuotexa LIOK
https://m.edsoo.ru/863ead44
bubmmoreka [{OK
59 KUSHCHIBIE (OPMBI OPraHH3MOB https://m.edsoo.ru/863ead44
bu6moreka [IOK
60 broTHECKIE GAKTOPEL https://m.edsoo.ru/863ead44
3HayeHNEe OMOTUYECKUX
61 B3aUMOICCTBUH TSI bu6moreka [IOK
CYIIIECTBOBAHMS OPraHU3MOB B https://m.edsoo.ru/863ead44
cpene oOuTaHus
62 DKOJOTUYECKUE XapaKTEPUCTUKU bubmuorexa [JOK
MOMYJISIIAA https://m.edsoo.ru/863ead44
OcHoBHbIE TIOKa3aTeNIN
63 MOMYJISAIUNA: YUCIEHHOCTb, bu6mmoreka [JOK
IUIOTHOCTh, BO3PACTHAS U TOJIOBAs https://m.edsoo.ru/863ead44
CTPYKTypa
OcHoBHBIE TIOKa3aTENN
64 MOMYJISIIIUK: POYKIAEMOCTb, bubnnoreka [JOK
IIPHPOCT, TEMII POCTa, https://m.edsoo.ru/863ead44
CMEPTHOCTh, MUTPALIUU
65 DKoJIoTHYEecKasi CTPYKTypa bubnunoreka [JOK

nonmyianuun

https://m.edso0.ru/863ead44
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JInHaMuKa NOMyJISIUU U e€

bubmuoreka [JOK

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

67 KpuBsle pocra uncieHHocTu bubnuorexa [JOK
nomnyysiiui. KprBbie BBKHBaHUSI https://m.edsoo.ru/863ead44
DKoJIoTHYecKasi HUIIa BUJIA.

68 Jlaboparopuas padoTa 05 bubnmoreka [JOK
«[IpucnocobneHus ceMsH https://m.edsoo.ru/863ead44
pacTeHUH K pacCEICHUIO)

69 Bun xak cucrema momymsiui bubmmorexa [JOK

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

70 3aKOHOMEPHOCTH TOBEJICHUS U bubmuorexa [JOK
MUTPALU KHUBOTHBIX https://m.edsoo.ru/863ead44

71 Co00111ecTBO OPraHu3MOB — bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863ead44

79 DKocHUCTEMA KaK OTKPbITast bubmuorexa [JOK
cucrema https://m.edsoo.ru/863ead44

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

74 OcHOBHBIE TTIOKa3aTeIn bu6mmoreka [JOK
IKOCHCTEMBI https://m.edsoo.ru/863ead44

75 DKOJOTUYECKUE MUPAMUJIBI bubmorexa [IOK

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

76 H3menenus cooO1ecTs — bu6mmoreka [JOK
CYKIIECCUH https://m.edsoo.ru/863ead44
[IpupoaHbIe 5KOCUCTEMBI. BuGmmorexa [OK

77 DKOCHCTEMBI 03€p U PEK.

DKOCHCTEMBI MOPEN Y OKEAaHOB

https://m.edso0.ru/863ead44
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[IpupoaHbIE 3KOCUCTEMBI.

bubmuoreka [JOK

8 SKOCHUCTGMH TYHp, JIECOB, https://m.edsoo.ru/863ead44
CTCTICH, ITyCThIHb
79 AHTPOTIOT€HHBIE YKOCUCTEMBI bubmmorexa LIOK
https://m.edsoo.ru/863ead44
VYpooskocuctemsl. ITpakTuueckas
80 p§60Ta «3ydyeHwne I/II:)HI/IcaHI/Ie 0.5 Bubmuorexa LIOK
https://m.edsoo.ru/863ead44
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHHS
81 OCHOBHBIXpBSaHMO?;eECTBI:/IfI bubmorexa HOK
https://m.edsoo.ru/863ead44
OpPraHU3MOB B DKOCHUCTEMAX
MexaHn3MBI BO3JIEHCTBUS
3arps3HEHUN Pa3HbIX TUIIOB Ha
82 Cy6I:)pl"aHPI3M5HHOM Bubnuorexa LIOK
’ https://m.edsoo.ru/863ead44
OpraHU3MEHHOM, MTOMY/ISITHOHHOM
1 SKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmieruranerapHas bubmuorexa [JOK
000s104Ka 3eMIin https://m.edsoo.ru/863ead44
84 VYuenue B. U. Bepnaackoro o bu6mmoreka [JOK
onochepe https://m.edsoo.ru/863ead44
85 3aKOHOMEPHOCTH CYILLIECTBOBAHUS bubnuorexa [IOK
orochepsl https://m.edsoo.ru/863ead44
86 KpyroBopoTs! BeliecTs u bubnnoreka [JOK
OMOT€OXNMUYECKHE IIAKIIbI https://m.edso0.ru/863ead44
87 30HaIBHOCTH OHOCHEPHI. bubnuoreka [JOK
OCHOBHBIE OMOMBI CYIIIN https://m.edsoo.ru/863ead44
88 YcroitunBocTh GMoCcheps bubmorexa HOK

https://m.edso0.ru/863ead44
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DKOJIOTUYECKHE KPU3KUCHI U X

bubmuoreka [JOK

89
MPUYIAHBI https://m.edsoo.ru/863ead44
90 Bo3neiicTBue uenoBeka Ha bu6mmoreka [{OK
ouochepy https://m.edsoo.ru/863ead44
AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bubnuorexa [JOK
91 . .
PaCTUTENbHBIN ¥ KHUBOTHBIA MHP https://m.edsoo.ru/863ead44
bubmmoreka [{OK
92 O
Xpata HpHpoH! https://m.edsoo.ru/863ead44
o3 OCCIZQBH"IZ ‘Lp“::“r”’l BuGmotexa LIOK
TOWYUBOT BUTHS
Y P https://m.edsoo.ru/863ead44
YeJI0BEYESCTBA U TTPUPOIBI
Pammmonanbaoe
94 MIPUPOIONIOJIB30BAHUE U bubnuoreka [IOK
COXpaHCHHE OMOJIOTHYECKOTO https://m.edsoo.ru/863ead44
pazHooOpa3us 3emin
006006
95 <<M(1)4Km§;{;oenlz ;ZM; ed bubmmorexa LIOK
P t https://m.edsoo.ru/863ead44
Pe3yabTATHD
00606
96 «M(;Kmoe;:)enio EZN: ed Bubmiorexa LIOK
P t https://m.edsoo.ru/863ead44
PE3yAbTATHI
000
97 SHOOI/HIlceXI:)I: r;){;:h:le a3BUTHE Bubmiorexa LIOK
P A P https://m.edsoo.ru/863ead44
KU3HU Ha 3emiie»
O06006meHue mo Teme BuGmiorexa 1IOK
98 «IIpoucxoxaeHue yenoBexa —

AHTPOIIOTCHE3»

https://m.edso0.ru/863ead44
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000011IeHUE 110 TeME «DKOJIOTU —

99 HayKa O B3aMMOOTHOIICHUSX 1 bubnmorexa HOK
https://m.edsoo.ru/863ead44
OpraHU3MOB»
100 O06001IeH e TT0 TEME 1 bubmuoreka [JOK
«Opranu3Msl U cpeia OOUTAHMS https://m.edsoo.ru/863ead44
101 O06o01IeHKe 10 TeMe «DKOJIOTUs 1 bubmmoreka [{OK
BUJIOB M TIOMTYJISIIAI https://m.edsoo.ru/863ead44
102 O6061mmenue no teme «buocgepa 1 bubnuorexa [JOK
— ro0alibHast SKOCHCTEMa https://m.edsoo.ru/863ead44
OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME
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MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmMupoBaHHOCTH 3HAHWW O MECTE€ M POJIM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOUW KapTHHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IBI
W pElIeHWH  JKU3HEHHO  BAXHBIX  COIMAIBbHO-3TUYECKUX,
SKOHOMMUYECKHX, IKOJIOTMUECKUX MPOOJIEM YEIOBEYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO MPHUPOJOIOJB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTHYECKUX UCCIEAOBAHUAX KUBBIX
OOBEKTOB W OKOCHCTEM (OINHCAaHHWE, W3MEpPEHHE, MPOBEICHUE
HaOIOZCHUI); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPATh UX IKCIEPUMEHTATHHBIMHU
cpenctBamu, (GopMynupys I1IeJb HCCIEIOBaHUSA, AaHAIM3HUPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETaTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYMHAMM,
00BSICHEHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOIOB

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

YMeHHe BIaJIeTh CHCTEMOW OHWOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, IOMYJISIHS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OHOTONMMEpBI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBCHHOCTD, W3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

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

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




teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHs HBOJIIOLUHU, TEOPUS
antponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o neHTpax MHOT000pas3us U MPOUCXOKICHHUS
KyJIbTypHbIX pacTeHuil, ydenue A.H. CesepuoBa o myrtix u
HarpaBJeHusx 3Botonnn, yuenue B.U. Bepuaackoro — o Ouocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacilenaeHus MPU3HAKOB, HE3aBUCUMOI'0 HACJIEI0BAaHUS MIPU3HAKOB
I'. Menaens; CUEINIEHHOrO HACIENOBaHUs NIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKMX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus Jx. Xapau u B. BaiinOepra; 3apojsimeBoro cxojctsa K.
bapa; Ouorenernyeckuii 3akoH 3. I'ekkens, ®. Mromnnepa);
MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma O. JInOrxa, 3K0JTOTHIECKON THPAMUIBI YHCET,
OMOMacchl U SHEPTHH);

runote3sl (koamepBatHor A.M. Omnapuna, mepBuyHOro OymboHa J[XK.

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

VYmenune peuiatb IIOHMCKOBBIC Ouojoruyeckue 3aJa4i, BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpoueccaMm H SABJICHUAMU, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATh I'CHOTUITMYECKHUE CXEMbI CKPECHIMBAHUA IJId Pa3HbIX THUIIOB
HaCJICAOBaHUs IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXKAY CTPOEHHEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEeMaMH OPraHOB Y PACTCHHi, KUBOTHBIX U YEJOBEKAa; MEXIY
sTanamMu oOMeHa BeIlEeCTB; dTaaMH KJIETOYHOTO IIHKJIA ¥ KU3HEHHBIX
[UKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAJIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHoTHrnoM, ¢GeHOTUroM u  (akTopamu  Cpeabl
oOuTaHus; MpoLleCCaMU  HBOJIIOIMH;  JABIXKYIIUMH  CHUJIAMH
AQHTPOINOIreHe3a;  KOMIIOHEHTAaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHnu3MoOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU!

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFCOLICHO3OB, 9KOCHCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIIbHOCTH,




MPOTEKAIOIIUX B OpraHU3Max pacTeHUil, )KMBOTHBIX M YEJIOBEKa;
OMOJIOTUYECKUX TpOLecCOB: oOMeHa BemiecTB (MeTadoiIm3M),
nH(GOpPMAIUU U TPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIIOB MUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, M€i103a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIILHOTO
pa3BUTHUs, PAa3MHOXKCHHS, WHIUBUIYAILHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJIECHUCTBHUS TEHOB, TETEpO3UcCa; JACHUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO MU
pa3phIBAIONIETO  €CTECTBEHHOTO OTOOpa; aUIOMATPHUYECKOTO |
CHMITaTPHYECKOTO BUI000PA30BAHMS;, BIUSHUS JBIDKYIIUX CHII
HBOJIIOIMM  HA TEHO(OHA  MOMYISIUH; IPUCIOCOOICHHOCTH
OpraHu3MoOB K cpelne OOWTaHWs, YepeNOBaHWS HaNpPaBICHUN

OBOJIIOIMHU; KPYTOBOPOTA BEIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBLACIATH CYIIECTBEHHBIE INPU3HAKU
BUPYCOB, KIIETOK IIPOKapUOT M DJYKApUOT, OMHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MEiH03a, OIUIOAOTBOPCHHS, Pa3BUTUS H
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIIECTBOBAHHE, €CTECTBEHHOTO oTbOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOWTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 3KOCUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIECTB

W TIpEBpaIllCHHs YDHEPTHHU B Onocdepe

VYmenune HUCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JIA TOKa3aTCJIbCTBaA
poAcTBa OPraHnu3MOB pa3HbIX CUCTCMATUYCCKUX I'PYIIIL; B3AUMOCBA3HU
OpPraHusMoOB M CpCAbl O6I/IT8.HI/I$I; CAMHCTBA YCJIIOBCUCCKUX pac;
HCO6XOI[I/IMOCTI/I 3A0POBOr'o 06pa3a JKHU3HU, COXpaHCHUA
pa3H006pa3H51 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPKaHUA, UHTCPIPECTUPOBATD STHUIYCCKUEC ACIICKTbl COBPCMCEHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHE, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00abHbBIE OKOJOTHUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

ITO3HIIHIO




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTEeMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OMOJIOTHSI — KOMIUJICKCHAsT HayKa. bWoJorMyeckwe HAyKd u
u3ydaembie uMu TpoOnembl. DyHaameHTaNbHBIC, TPUKIAAHBIE U MTOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWOJIOTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueid. 3HaueHue OUOJIOTHU B
MPAKTUYECKOW JEATEIHHOCTH YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe ITPUPOIBI

1.2

KuBble cuctemsl Kak mpeaMer u3ydeHus onosnoruu. CBoicTBa )KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U IEJIOCTHOCTb, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCTb, caMOOpraHu3aIns,
CaMOBOCITPOU3BEIEHNE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YPpOBHM OpraHU3aIuK KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJI€TOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(6uoreonieHoTHUeCcKHil), OuocdepHsiii. [Iporeccel, Mpoucxoasame B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOTO. JKHM3HB Kak (opMa CyIIeCTBOBAHHUSA

MaTepuu

1.3

Metonsl Ouonoruyeckoil Hayku. HalOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. lloHATHEe O 3aBUCHUMON U HE3aBUCHUMOIL
nepeMmenHoil. [InannpoBanue sxcnepuMenTa. [loctaHoBKa U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB.
[IpuurHBI UCKaXKEHUS PE3YIbTaTOB dKCIIepuMeHTa. [loHsITHE CTaTHCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS €AMHUIA )KUBOTO. McTopust oTKpbITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHUSI COBPEMEHHON KJIETOUHON
TEOPUHU.

Metoapl  MOJEKYISpHOM M KJIETOYHOW  OMOJOTMH:  MHKPOCKOIIMS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHaIbHoe

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




2.2

XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPaMUKpPOIEMEHTHIL. Boaa u
e poJib KaK pacTBOPUTENS, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,
TETUIOPEeryasii. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas POJIb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne monmMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4YETBEpPTUYHAS CTPYKTYyphl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapuasl, AUcaxapubl, OJIUTOCAXapuibl U IMOJIMCAXAPUIBI.
O6mwmit 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. TunpodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukaius aumuaos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue (yHKuuu
aunuaoB. OOmue cBoiicTBa OMOJOrMYECKUX MeMOpaH — TeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK um PHK. Ctpoenue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunast. [Ipuniun kommiementapHocta. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpans. MectonaxoxaeHue u onosnorundeckue Gynkunn JTHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mousekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue Gpynknun AT®. BoccraHoBIICeHHBIE IEPEHOCYUKH, UX (PYHKITUH
B kieTke. CexkBenupoBanue JIHK.

CtpykTypHass OWOJIOTHsA: OMOXUMHUYECKHE U OHMOPU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel KJIeTOK: dJykapuoTuyeckas U mnpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenune nmpokapuoTHUeCKOW KieTku. KieTouHas cTeHka OakTepuid M apXew.
Oco0OeHHOCTU CTPOEHHUS TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJjib MPOKApUOT B OUOIICHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKApUOTHUYECKOW KieTku. [lnasmaruueckas
MeMOpaHa (ruiazmaneMma). CTpyKTypa mia3MaTuieckoit MemOpansl. TpaHcnopT
BEIIECTB 4epe3 IUIa3MaTHuUecKyro 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.

Hutormasma. Iurozons. Lutockener. J[Bmkenue nurtoruiasmel. OpraHou bl
kiaeTku. OJHOMeMOpaHHBIE OpPraHOMJbl KJIETKH: JHAOIUIa3MaTHUecKas CeTh

(B3I1IC), anmapar I'oabaxku, JIU30COMBI, UX CTpPOCHUE U (YHKIUH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHOUAOB KIIeTKH. CTpOCHHE TPaHy SIPHOTO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakwii
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTuKyiayM. CekpeTopHas (QYHKIUSL
armapara ['osbmxu. TpaHCOpPT BelIecTB B KJIETKE. BakyoJin pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

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

Hememb6pannbie opraHougpl kinerku CrpoeHue M (YHKIMH HeMEMOpaHHBIX
OpraHouJIoB KIeTkH. PubocoMbl. MukpoduiameHTsl. MbIlIeUHbIE KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JIBUKEHHUE KI'YTHUKOB H
pecanuek. MuUKpoTpyOouKkH nuToILuIa3msl. LleHTpros.

SAnpo. ObGonouka siapa, XpoMaTHH, KapuOIUIa3Ma, SPBIIKH, UX CTPOCHHUE U
¢bynakuun. SAnepHsiit 6enkoBbii MaTpukc. [IpocTpaHcTBeHHOE pacmoiokeHHe
XpoMocoM B uHTep(hazHoOM sifpe. beiaku XxpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AccuMmISLMS M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M reTepoTpodHbIN. YdacTHe KHCIOPOJaa B 0OMEHHBIX
mporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
0OMeHHBIX TmpoleccaX. DEpPMEHTATHBHBIM XapaKTep PEaKIUi KJICTOYHOTO
meTtabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. OTinumns QepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopOB.
benku-aktuBaropsl U OEIKU-UHTHOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHMyeckux BemecTB B kieTke. dotocunte3. Polib
XJIoporiacToB B mpouecce ¢orocuHTre3a. CBeToBas M TeMHOBas (asbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HakTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUuUIUpyrome 6akTepuu, Kene300akTepuu, cepodakTepru, BOJOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnarpoOHble opraHu3Mbl. Bunel OposkeHus. IlpoaykTel OpokeHUS U UX
UCTIOJIb30BAaHUE YETIOBEKOM. AHA’POOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHU3MBl. JTarbl YJHEPTeTUYECKOoro ooMeHa. [1oroToBUTENbHBIIH

artai. ' mukonus — 6CCKI/ICHOpOJIHOC PaCIICIUICHUEC T'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHIpUU B
mporeccax — OMOJOTHMYecCKOro  OKucieHus.  Lluknauueckue — peaxiuu.
OxucnurensHoe pochopumupoBanue. [IpenmyiiecTBa adpoOHOTO IyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO0 0OMEeHa

2.5

Peakuun marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MATPUYHOTO  CHHTe3a.  Peamm3anusi  HAClEACTBEHHOH  WH(OpPMAINU.
I'eneTndeckuit ko, ero cBoucTBa. TpaHckpunuus — matpuusbiil cunre3 PHK.
[IpyHUMOBI  TPAHCKPUMNLMU:  KOMIUIEMEHTAPHOCTb, AHTUIApPaIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiims U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus 6uocuHTe3a Oenka. KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Peryssius akTUBHOCTU I'€HOB
y nnpokapuoT. ['unoresa onepona (®@. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
nporeccoB B kieTke. Kilerounsiii romeocras.

Bupychl — HekneTouHble (GOpMBI KU3HU M 0OIUTraTHble napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychrie 3a00s1eBaHus yenoBeKa, KUBOTHBIX, pactenuid. CI11]J], COVID-19,

COMaJIbHbIC U MECAUITUHCKUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoasl W perymsanus. Hurtepdaza u  MHUTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKUE  (MTOCTMUTOTHYECKUH), CHHTCTHYECKHH W
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — penmukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJIICTBHOCTD.
Mexanu3zm pernkanuu JJHK. Xpomocomsbl. Ctpoenue xpomocom. TenoMepsl u
TeaomMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapHOTHN. J[UTIoOMIHBIR u
rariouaHbii  Habopbl XxpomocoM. [‘omonoruunbsie xpomMocoMsel. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOIIECCHI.
Tunsl muto3a. Kapnokunes u nutokuHe3. buonormdeckoe 3HaYyeHHE MUTO3a.
Perymsimuss mMuToTHYecKoro nukia kieTkd. [Iporpammupyemas kieToyHas
rubens — anomnros.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEBIC, MHOTOKJICTOYHBIC OpraHNU3MBbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHu3MOB: Oecnojioe (BK/IIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecrosioro pa3MHOXKEHHs: MOYKOBaHHUE, CIOPYIISINA,
(bparmenTanus, KIOHUPOBAHHE.

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

[IpenzaponpimieBoe pazpurue. I'amerorenes y >KMBOTHBIX. [10JIOBBIE Keye3bl.
OO0pazoBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
Crpoenue mosioBeIX KieTOK. OrMIoJ0TBOpEHHE U SMOPHUOHAIBLHOE pa3BUTHE
JKUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUS: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

WummBuyansHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum smOpuoreHesa
KUBOTHBIX (Ha mpumepe aryiku). pobnenue. Tunsl npodnenns. OcodeHHoCTH
NpoOIeHNsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKH (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIUSIHHWE YacTed
Pa3BHUBAIOIIETOCS 3apojiplia (IMOpHOHATBHAS WHAYKIHS). 3akiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJbTaT MEPapXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Bnusiane Ha »MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIlei
Cpenpl.

Poct u pasButue >xuBOTHBIX. [locTamMOpuoHanbHBIM mepuoa. Ilpsimoe wu
HempsiMoe pas3BuTHe. PaszButne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buooruueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTPaHEHUE B mpupoje. TUmbl pocra ;KkUBOTHBIX. DaKTOPHI
peryisiMi pocTa >KUBOTHBIX U dYenoBeka. Craguu NOCTIMOPUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U yesioBeka. [lepropl oHTOTEeHEe3a YelloBeKa.
PasmHOXeHnne u pa3Butue pacreHumid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHue cmop B IIpolecce Meio3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE U PA3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BOIfHOE OIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CeMEHH. MeXaHU3Mbl DEryJsIliMi OHTOTeHe3a Yy pacTeHUH Hu

KHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBLIC ITPU3HAKH, JOMHUHAHTHBIN H peI_IeCCI/IBHHﬁ ITPU3HAK,
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 CHETUYSCKUI




3.3

Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3us THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H paclleryieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOuHBIN XapakTep HaclieJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHHUS  TpHU3HAKOB.  L[UTONOrMYecKkHe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuernieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CremuieHHOe
HacJe0BaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY IeHaMu. XpPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

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

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

KommnementapHocTs. Dnuctas. [lomumepus

3.4

B3aumoneiictBre reHoTMIa U cpeabl Opu  (OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBoCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHASI.

MomudukanonHas ~ M3MEHUMBOCTh.  Pomb  cpeapl B (OpMUpOBaHUU
Mo (pUKaMOHHON m3MeHunBocTH. HopMa peakuumu npusHaka. BapuaroHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoauQHKaMOHHON
U3MEHYMBOCTH.

l'enoTnnuueckass w3MeH4YMBOCTb. (CBOWCTBA TI'€HOTHUIMYECKOW HW3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAIl[HIOHHAS.
KomOunatuBHas u3MeHYMBOCTh. MeHo3 U TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYHBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyrtanmoHHas "3MEHYUBOCTh. BUbl MyTalnii: TeHHbIE, XPOMOCOMHBIE, FEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalUH. SIAE€pHBIE M LMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue | I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHsl M HMX BIMSHHE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKMX PSIOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD
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KapuoTun uenoBeka. MexayHapoaHass nporpamMmma HCCIEIOBAHUS TE€HOMA
yelnoBeKa. MeTonbl M3y4eHUsT TE€HETUKM YEJIOBEKA: TIE€HEAJIOrMYECKUM,
OJIM3HEIOBBIN, LIUTOr€HETUYCCKHUIA, MOITYJIALIMOHHO -CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OmpeneieHue  T'eHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IOMOILBIO
[MI1P-ananmu3a. HacnencrBeHHble 3a00JjeBaHMS  YedOBeKa. [ eHHbIC U
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HaCIIeACTBEHHOU
MPEAPACIOI0KEHHOCThIO. 3HaUY€HUE MEUITMHCKON TeHETUKH B TIPE0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUs M CENEKIUs. 3apOXKACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHBIX
pacreHuii. Ponp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTMUECKHX PSJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuioBa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Meroapl ceneknMOHHONW paboThl. MCKyccTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  VcmpiTaHue
Mpou3BOAUTENEeH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKHU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHONW pa0boThl. PamuaninoHHbIi
U XAMHUYECKUH MyTareHe3 KaK HMCTOYHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. M crmonap30BaHWE TEHOMHOTO PEIAKTUPOBAHUS MW METOJIOB
pekomOunanTHBIX JJHK a1 monmydeHust ncxoMHOTO MaTepuaia sl CEelIeKIIUH.
[Tonmyyenne nomuruionioB. BHyTpuBHaoOBas ruGpuau3anys. bim3kopocTBeHHOE
CKpelmBaHue, Wi MHOpuauHT. HepoacTBEeHHOE CKpeIMBaHWe, WM ayTOPHIUHT.
I'erepo3uc u ero mpuumHel. Mcnons3oBanue rerepo3uca B cenekimu. OtaanéHHas
rubpummzanus. [Ipeomonenne Oecrionus MEKBUAOBBIX TMOpUIOB. JloCTKeHHUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEeKTBI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaauiuoHHAsT OUOTEXHOJIOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJIOYHBIX  IPOJYKTOB,  BHUHOJENHE.
Muxkpobuonornueckuii cunTe3. OOBEKThl MUKPOOHOJOTHMUYECKUX TEXHOJIOTHUH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMsl SULEKIETOK M KIOHMPOBAHUE KUBOTHBIX.
Mertoa TpaHCIIIaHTALIUU SJIEP KIIETOK.

XpoMOCOMHasi M TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeAuIMHCKHe OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOTOOOpa3me OpraHM4eckoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcCTeMa
opranndeckoro mupa. I[Ipunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KUZHEICATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 JTHOKJIETOUHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IpYTrHue
npotuctsl.  KosloHManbHble  OpraHu3Mbl.  JIBHJKEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE, )KT'YTHKOBOE, PECHUYHOE. 3alIUTa Y OJHOKIETOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOuHble  pacTeHus. B3auMOCBI3p 4YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHH. TUMIBI pacTUTEIbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHUYECKas.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTIOJOKECHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OYHKIIMU OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOTU3MBI
n Hactuu. [lornomenue BOMBI, YIIEKHCIOIO ra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennil. uddy3us razoB yepes moBEepXHOCTh KIETKH.
TpaHcropTHBIE CHUCTEMBbl pacTeHUW. BbineneHne y pacTeHuil. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuid. Kyrukymna. CpeacTtBa macCUBHOM M XMMHYECKOU
3a1uUThl. ODUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3qpakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocToBrie BE€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  >KMBOTHBIE. B3anMMOCBA3b 4YacTeil MHOTOKJIETOYHOTO
opranu3Ma. TkaHHu, OpraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KUBOTHBIX U UeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
OcobenHoctu cTpoeHus, (GYHKIMA M pPACHOJOXKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl U 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 xuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€E ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHMS
JETKUX MTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTelIbHAsI CUCTEMA YeloBeKa. MexaHu3m
BEHTWIALMM JIETKUX Yy ITHL M MICKONUTAKOIMX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHcHoOpT BeweCTB y KMBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHass  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIOIUOHHBIE YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOU
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljieneHue y opranu3mMoB. Beinenenue y
#KUBOTHbIX. CoKparuTenbHble Bakyosiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KpOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHne y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlOoKpoBEI U HX
MIPOU3BO/IHBIE.

Pa3gpaxkuMocTh 1 perynsnus y OpraHu3MoB. PaznapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. TakcHchl. Pa3znpakMMoCTb W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA M MX 3HAYEHUE.

HepBhas cucrema u pediaexTopHas peryisnus y MHOTOKIETOYHbBIX )KMBOTHBIX.
HepBHas cuctema m €€ oTAenbl. OBOIIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB M mporpamMm Juist 3¢G¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPIraHU3MOB, PACTEHUM, )KUBOTHBIX U Y€JIOBEKa

OpraHu3Mm 4eloBeKa U €ro 310pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB yeoBeka. OTebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexropHas nyra. be3ycioBHbIE W YCIOBHBIC
pednekcel. 'ymopasibHast peryisius W SHIAOKPUHHAS CHUCTEMa XUBOTHBIX W
yesnoBeka. JKene3bl 3HI0KPUHHON CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOW M SHAOKPHHHOW cUCTeM. [ umoTamamo-rumoduszapHas

cucrema. Pednexc u pednexropnas ayra. besycinoBHble 1 ycloBHbIE pedeKChl

5.2

3amuTa opranu3ma ot OosesHei. UMMmyHHas cuctema dyenoBeka. KieTouHslii u
TyMOPAJbHBIM UMMYHUTET. Bpoxn€HHBIN, MpuOOpeTEHHBIN crenubuIecKuii
uMMyHUTeT. Teopus KIOHaIBbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBEThl OpraHu3moB. Poub

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

5.3

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

Kpyru kpoBooGpamenus. Pabota cepaua u e€ perynsuus

5.4

I[BIX&HI/IG YCJI0BCKaA. I[I/I(b(by3l/lﬂ ra3oB 4epe3 TIMOBCPXHOCTb  KJIICTKH.
I[BIX&TGHLH&H CHUCTEMA YCJIOBCKA. I[bIXaTCJIBHaH MMOBCPXHOCTD. PCFYJ'IHLII/IH

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

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

MUILEBAPECHUE

5.6

[ToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byHkunoHupoBanue HeppoHa. OUIbTpaIHs, CEKPEIHsI 1 00OpaTHOE BCAChIBAHUE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiaeneHMs. OOpa3oBaHHe MOYH y YETIOBEKa

o.7

I[BI/DKGHI/IG yeJIoBeKa: MbIicuHas cucrteMma. CKeJIeTHBIE MBIIIIIBI U UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEH

Teopus 3Bomronuu. PazButue xnu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. [lpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JiBuoKkymye cuibl 3BoOIMH BUA0OB 1o Y. JlapBuHY (BbICOKas MHTEHCUBHOCTh
pa3MHOXEHHsI OpraHM3MOB, HAacJeJACTBEHHAas W3MEHYUBOCTb, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bostounu (CTI). HelitpansHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE DBOJIIOIMOHHON

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[onmynsimust kak sjeMeHTapHas eAuHHIa 3Boitourud. COBpPEeMEHHbIE METOIbI
OIICHKH T€HETHYECKOrO pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuil. M3meHeHue
reHooHa MOMYNSAUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetTuyeckoro paBHoBecus J[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTalMOHHBINA
npouecc. KomOuHaTMBHAs w3MEHYUBOCTh. JIpeiid) TEeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHHs YacTOT ajvlenied B mnomymsauusax. Oddekr
ocHoBarens.  Murpauuu.  M3onmduusa — momynsuuid: — reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHMoJIorHYecKas (pernpo yKTHBHAS).

EctectBennsiii  0TOOp — HampaBisiiomuii  gaktop dBomonun.  Dopmbl
€CTeCTBEHHOT0 OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pynrusHbii). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB ~ KakK  pe3yiabTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBeHHE  MpHCIOCOOJeHHM y  OpraHu3moB.  ApomMopdosbl  u
uanoanantanud. [Ipumeps! npucnocoOnenuii y opranu3MoB. OTHOCUTENHHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xputepum u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yabTaT
MUKpO3BOJIONUU. V30ms1ms — kiroueBoit gaktop BumooOpasoBanus. [lytu u
CHOCOOBI BHUJI000pa30BaHUSA: aJIoNaTpPUUECKOe (reorpaduueckoe),
cUMIAaTpU4YecKoe  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJUILIONAN3AIIHS,

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




Mexanu3msbl (HOpMUPOBAHHS OHMOIOTUYECKOTO PazHOOOpa3usl.

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

O0pbOBI C HEl

6.3

Metoapl U3y4eHUs] MaKpOIBOIIONHH. [[aJeoHTONOTHYECKHE METO Bl U3YIeHHS
sBosonuu. [lepexonnbpie Gopmbl M PUIIOr€HETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckune MeTo 161 n3ydeHus 3BotouH. CpaBHEHUE QIIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-asHaeMuxku
Y PEJHKTEI.

OMOpPHOJIOrMYECKHE M CPAaBHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
HBOJIIOIIMH. ['eHeTHUeCKrne MEXaHWU3MBI HBOJIOIMK OHTOTEHE3a W TIOSBICHUS
HBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJIOTMYHBIE OPTaHBL
Pymumentapaple  opraHbl W aTaBU3MBL ~ MOJEKYISIPHO-TCHETHUECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOIbl HW3YYCHHS  DBOJOIHH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOJIBI TOCTPOSHHS (PUITOTEHETHYECKIX
JIePEBbHEB.

XPOMOCOMHBIE MyTaIlMH U HBOJIIOLMSI FTEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBujia) 3BOJONMH. HeoOpaTuMOCTh 3BOJIIOIHH.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMSI >KM3HM Ha 3emie. AOuoreHes w
naHcrnepMus.  JloHaydyHble — NpEACTaBICHUS O  3apPOKIACHUM  KU3HHU
(kpeaunonusM). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHUA KU3HU U e
ompoBepkenue omnbiTamu  ®O. Pemu, JI. Cpnamnanuanum, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Talbl HeOpranuyeckoi sBomoonuu. [lnanerapuas (reojorudeckast)
9BOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemectB U3 Heopranmdeckux. OmbiT C. Mumnepa u I'. FOpu. ObpazoBanue
noJMMepoB U3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa J[x. XongeitHa, reHerudeckas rumote3a . Mémnepa.
Pu6o3umser (T. Yek) u rumore3a «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl e€ uzyueHus. VckomnaeMble OpraHuyecKue OCTaTKH.
I'eoxpononorust u €€ Metonpl. OTHOCUTENBHAS U a0CONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl oprannyeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmu3Ma. Bo3HUKHOBeEHHE NEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOIIEHKM KaK aHajor MepBbIX Ha 3emie
coobuiectB. CtpomMaTosuThl. [IpOKaprOTHI U 3YKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CHMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

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

OcHOBHBIE 3Tamnbl 3BOJIONUM KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — OSIBIIEHHE COBPEMEHHBIX
tunoB. [lepsbie Xop0BbIe )KUBOTHBIE. JKN3HB B BOJIE. DBOIIOIUS T03BOHOYHBIX.
[Tpoucxoxnenue ampuduit u pentunuit. [IporucxoxaeHne MIESKOMUTAOMNX U
ntul. [lpunnun kirodeBoro apomopgdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIU.

PazButre xu3HM Ha 3eMile IO ApaM U NEPUOJIaM: apXeH, IPOTEPO30i, MaIe0301,
Me3030#, KaitHO30#l. OOmas xXapakTEepUCTHKA KIMMaTa ¥ TE€OJOTHYECKHUX
npoueccoB.  [losBmeHMe W pacuUBEeT  XapaKTEpHbIX  OPraHU3MOB.
VYraeoOpazoBaHue: €ro ycJaoBHs U BIMSHUE HA Ta30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMHUPAaHUSI — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. IIpmyunHsl u
CJIEACTBUSI MACCOBBIX BhIMUpaHU. COBPEMEHHBIN IKOJIOTHMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3agmaum anTpomoJsiornd. Metonel aHTpononorud. CTaHOBIEHHE
IIPEICTABICHUN O IIPOUCXOKICHUH YesloBeKa. COBPEMEHHbBIE HAYYHBIE TEOPHUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE IOJIOXKECHHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($HU3H0JIOTO-O0NOXHUMHYECKHE,
noseneHyeckue. OTiMuMs 4YelloBeKa OT JKUBOTHBIX. lIpsAMoxoxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJILHOU CHUCTEMBI.

JBwxyiue cuibl (GakTopbl) aHTpororeHe3a: OUMOJOIHMUYECKHE, COLUANIbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcCHOBHBIE CTagUM AHTPOIOTEHE3a. ABCTPAJIONUTEKH — JBYHOTHE IPENKH
mojen. YenoBek yMenblil, NEpBbIE W3rOTOBIEHUS OpPyAHH Tpyna. Yemnosek
NpSAMOXOJAIIMA M TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJIOBEKa U 4YeloBeKa
pasyMHOro. YenoBek HEaHIAEPTAIbCKUM KaK BUJ JIIOAECH XOJOIAHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcacIaMunu A(pr/IKI/I




DBOMIONUS COBPEMEHHOTO 4YeNloBeKa. EcCTeCcTBEHHBIM OTOOp B MOMYNALHUAX
yenoBeka. MyTanmoHHbIH mporiece ¥ noauMopdusm. IlonmynsunoHHbIE BOJIHBL,
npetid reHoB, MUrpanus u «3PQGEKT 0CHOBATEISD B MOMYIISIIIHIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: €BponeouHas
(eBpasmiickasi), aBCTpaJO-HErpouJHAsT (dKBAaTOpHAIbHAs), MOHIOJIOWIHAS
(a3marcko-amepuKaHcKas). Bpemst u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  9emoBeuecknx pac. HayuHas HECOCTOSITENBHOCTh — pacH3Ma.
[TpucrocoOneHHOCTh YeTloBeKa K Pa3HBIM YCIOBUSM OKPYKAOIIEH CpeIbl.
Bnusinue reorpaguueckoit cpeapl U aApeiida reHOB Ha MOPQOJIOTHIO U

(hbU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCymnuC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxonoruu. CBsi3b HKOJIOTHUH C IPYTUMHU HayKaMHU.
Metonel 3konoruu. IloneBsie HaOmoOIEHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
MpUPOJIHEIE W JabopaTopHble. MonaenupoBaHue B 3KOJOTHH. MOHUTOPHHT

OKPYXKaIOIIeH Cpepl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

DKoJjoruveckre (QakTopbl U 3aKOHOMepHOCTH uX AeWcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOTIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JACWCTBHUSL HJKoJIOTHYECKHX (akTopoB. IIpaBumio
muanmyMma (K. lnpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIEC H
CTEHOOMOHTHBIE OPraHU3MBI.

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

Temmepatypa kak »dkojoruueckuii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [lodKkuI0oTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuit Qakrtop. Ilpucnocobnenus pacreHwii K
noJiiepskaHuio BogHoro Oananca. Kiaccudukanus pacTeHuid 1Mo OTHOLICHUIO K
Bojie. [Iprcnoco6ieHus )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAS, MOYBEHHAs,
ryOWHHAs TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX cpeaax.

buonoruveckrie putmbl. BremHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble pUTMEL. [IprCcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIIOBUW KU3HH.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHOU opme. JKu3HeHHbIE
(OpMBI pacTeHHUI: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHThI. OCOOEHHOCTH CTPOCHHMSI 1 00pa3a KU3HU.

BbuoTtnueckue daxTopsl. Buasl OMHOTHYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIIHSA,
XMILHUYECTBO, CUMONO03 U ero ¢opmsl. [lapaszutusm, koonepanus, MyTyanusm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (Qopuueckue, ¢abpudeckue). 3HAYCHHE
OMOTHYECKUX B3aMMOJEHCTBUI /I CYIIECTBOBAHMS OpPraHU3MOB B Cpeje

oburtanus. [IpuHIUI KOHKYPEHTHOTO UCKIIIOYEHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKU momyssiuun. [lomynsanusi kak OuoJiorudeckast
cucremMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3nUECKUX 0aphepoB U 0COOCHHOCTEM
OMOJIOTUH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHI.
OcHOBHBIE TOKa3aTENM TOMYJISIUN: YUCIEHHOCTh, IUIOTHOCTh, BO3pAcTHas U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIys.

Dxoyiorndeckas CTpykrypa mnomyiasanud. OreHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANUA U €€ Peryysnus. BUOTHYECKU TTOTEHITUA MTOTYISIIAN.
MopenupoBanue JIUHAMUKH TOMyIsanud. KpuBeie pocTa YHCICHHOCTH
nonyssiiuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISIHA: POJTb
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
ctparerun Bua0B (- u K-ctparerun).

[Tonsatue 00 sKoJlorMYEecKOW HumIe Buaa. MectooOuTanue. MHoOromepHas
MoJienb skoJiorndecko HumM Jx.M. XatuuHcona. PazMepbl 3KOJOTHYECKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIU.

Bun kak cucrema nomymsuuid. Apeanbl BUIOB. Buasl M MX JKU3HECHHbIC
CTparerud. 3aKOHOMEPHOCTH  TOBEJACHUS W  MUTPAMA  YKUBOTHBIX.

buonornueckue naBazuu YYXXCPOIHBIX BUJOB

7.4

CooOmiectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u MexIy
opranu3MamMu B OHoOlleHO3e. DKocHcTeMa Kak OTKpbiTasg cucrema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPTaHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, peAyleHTsl. Tpodudeckue ypoBHU. Tpodudeckue 1menud u CeTH.
Abunotnueckue 610ku 3KocucteM. [louBbl U wiIbl B 3kocucTeMax. KpyroBopor
BEILECTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHoOBHBIE MOKa3aTenu 3KOCUcTEMbI. broMacca U mpoaykiusa. DKOJIOrHYecKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBnenHble 3aKOHOMEpPHBIE CMEHBI COO0IecTB — cyKieccun. [lepBuunblie u

BTOPHUYHBIC CYKLNCCCHMU W HUX IIPUYUHBIL. AHTpOHOl" €HHbIC BO3JCHUCTBHUSA Ha




cykueccun.  Knmmakcroe —cooOmectBo.  buopasnooOpasme u  mosiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHCTEMBI. AHTPONOTI€HHBIE SKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArpoiieHo3. Paznnuus Mex 1y aHTpONOT€HHBIMH U TPUPOTHBIMHU SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opoackas ¢iopa
u ¢ayna. CunHanTpomm3amus ropojackod Qaynsl. buonormdeckoe wu
XO341CTBEHHOE 3HAUEHHE arpOdIKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[Tepenoc 3HEpruu M BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OPraHU3MOB, TONMYJSALMHA W OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOTE€HHBIX BO3/ICHCTBUI

7.5

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBana ku3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
o6uocoepsl u e€ coctas. Kupoe BemiecTBo 6uocepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cyiecTBoBaHUs Onocheprl. OcobeHHOCTH Ouocdepbl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHaMuueckoe paBHOBecwme B Oumocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE LUKl (yriiepoja, as3oTa).
PurmudHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JieCa, CMEIIAHHBIC M IWPOKOJIMCTBEHHBIC Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPONHYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTENbHBIA W
KUBOTHBIA MHp OMOMOB CYIITH.

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

onochepHbIX HYHKITUN

7.6

DKOJOTHYECKHe KpU3HUChl M UX MpUYUHBL. Bo3/eiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3yxa. 3arpsi3HEHUE BOJHOM CPEIbl.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTPOTIOT€HHOE BO3/CHCTBUE HA PACTUTENbHBIA M KUBOTHBIM MHp. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPAHbI MTPUPOIBL.
Kpacubie xuuru. Ocobo oxpansiembie npupognsie Ttepputopun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHbBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHS YEIOBEYECTBA W IPHUPOIBL
PanvonanbHOe  TPUPOJOTOJNH30BAHHE M COXpPAaHEHHE  OHOJIOTUYECKOTO

pa3zHooOpaszus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUME
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buonorua, 10,11 knaccebl NaceyHuk B.B., CymaTtoxmH C.B., KanmHosa I.C. n
apyrue; nog pegakumen lNMaceyHunka B.B., AKumMoHepHoe obuwecTso
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Pabouas TeTpaapb «bnonorua. 10,11 knaccbl. PrOC»: O.A.KopHunosa,
N.B.CumoHoBa, U.B.HuKonaes, - BeHTaHa-Ipad, 2021 r. - MeToamnyeckoe
nocobue gna yuntena: buonorua. 10,11 knaccel NoHomapesa WU.H., KopHnnosa
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