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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yuyeO6Homy mnpeamery "buonorus" (maizee - Ouojorus) Ha
YpOBHE cpeaHero oodiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HU (penepanbHOil paboyelt mporpaMMbl BOCITUTAHHSL.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nonoxerusiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeTbl, H3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SBISIIOTCA  CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBI M3 O3TUX Y4YeOHBIX NPEIMETOB JOJKEH OBbITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4arommuXcss M CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEH, CIOPTOM WJIM BOSHHBIM JEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriayOoja€HHOM YpOBHE,
onpejensieT o00s3arenbHoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME IO pas3fenaM U TeMmaM, paclpelesieHne 10 Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4ETom
MEXMIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
IPUHIIAI IPEEMCTBEHHOCTHU C U3yUYE€HUEM OMOJIOTHH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPaBICHHOCTh  Ha
NocieAyIonee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, TIPEACTABIECHUH 0 3J0pOBOM 00pa3e KU3HHU, HAa BOCIIUTaHNE OEPEKHOTO
OTHOIIICHUSI K OKPY’KaroIel MpUpoaHOM cpeae. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTH YydeOHOro mnpeaMera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHBIM H
MPEIMETHBIM pe3yIbTaTaM 00y4ueHus 1 B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENIbHON JEATENbHOCTH OOY4YaloIIMXCsl 1O OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYueOnpiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3oBaHUs
3aBepluaeT ONoNorunyeckoe 00pa3oBaHueE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHre 3HaHUW 00y4YaroIInXCcs O dKUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOU OMOJ0TUM, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOJIIOIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YrilyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIAEAYIOIIEMY IOIYYEHUIO
Ouosioru4eckoro  o0Opa3oBaHUsi B  By3aX M OpraHM3aluixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro coaepX aHus COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3BuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUS O PACTeHUSIX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OMOJOTMYECKHX 3HAHUN C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpapuu U MaTeMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOJIbl K H3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, SBOJIIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHeHUs OUOJIOTrHYeCcKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce usyyarorces
OCHOBBI MOJIEKYJISIDHOW © KJIETOYHOM OHOJOTHUH, SMOpPUOJIIOTMM U OHOJIOTUH
pa3BUTHsI, TEHETHUKU M CEJIEKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUYEHHUE, OCHOBBI
AKOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorusi»  mpu3BaH  00ECNEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJICH, IPUHITUIIOB U MPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTSIX KJICTKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCTeKTaxX OMOJOoTHYecKux 3HaHuM. [s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOIO MaTepuaja B COAECpP)KaHUHM MPOTrpaMMbl
Mo OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOW 00JIaCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHHE BAXKHEHIINX OMOJIOTUUYECKUX U IKOJIOTHYECKUX TPOOIIEM.

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



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa ¢ MPHOOPETCHHE yMCHHM
MCII0JIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUU MHTEpECa K ONPENENIEHHON 00JacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiu K BBIOODPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTwkeHne TienM W3ydeHus ydeOHoro mpeamera «buonorus» Ha
yray0aEHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TECOPUSIX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh W OCOOCHHOCTSX OWOJIOTHYCCKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJaMH  OHMOJIOTHYECKUX HayK (MOJIGKYJISIPHOH U
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHUS, TCHCTHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OWOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHOJOTHYCCKUX WCCIICIOBAaHUN B
nabopaTopun W B mpupojae (HaONIOJACHWE, HW3MEPEHHUE, OSKCICPHUMCHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; I0JIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEW M CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U  COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA; OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJIel; OOOCHOBBIBaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH MH(EKIIMOHHBIX 3a00JICBaHMM, MMpaBWIa MOBEJACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BUTHE y 00YJAIONIUXCSI UHTEJUICKTYabHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJOTUYECKOTO MCCIIEIOBAHUS, TPOBEICHIS SKCIIEPUMEHTABHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3a]lad, MOJESIHPOBAHUS OMOJIOTHYECKUX OOBEKTOB U
MPOILIECCOB;

BOCTIUTaHUE Y O0YyJaroONIMXcsi ICHHOCTHOTO OTHOMICHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHICCKOM,



TCHETHYECKOU TPaMOTHOCTH, OOIIIEH KyIbTYphI IOBEJCHUS B IPUPOJIC; HHTCTPAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

MPUOOPETCHHE  OOYYAIOIIUMHCS ~ KOMIIETEHTHOCTH B  PalMOHATBHOM
MIPUPOOIIOH30BaHNH (COOIIIOICHHE TIPABIIT TIOBEICHHMSI B TIPUPOIC, OXPaHbI BUJOB,
IKOCHUCTEM, Ouocdepsl), COXpPAaHEHHH COOCTBEHHOI'O 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmrogeHuss Mep TpoPuIakTUKH — 3a00JieBaHUM,
oOecrieueHre OC30MACHOCTH JKU3HENIEATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCETHEBHOM JKU3HMU;

co3ZaHue  YCJIOBUM  JJiA  OCO3HAHHOIO  BbIOOpa  00ydYarolUMHCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomneMy mnpodecCuOHAaTbHOMY CaMOOMNpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIyOJIEeHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctariser 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIIECTBISIETCST C y4ETOM Crenu(UKN €ro COAep)KaHWsS M HANpaBICHHOCTH Ha
NPOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUsT B  OpraHU3alUSIX CPEIHETO
po(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MTPU 00YYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTaOOpaTOPHBIX U TMpaKTUUECKHX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBIMOJIHEHUH MPOEKTHBIX M Y4eOHO-UCCIIeN0BATEIhCKUX PaboT,
TEMaTUKa KOTOPBIX OMPENIETSETCSl yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MaTePUAITbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMmsbl, BBIAEIECHHOE KYpPCU80OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUoJOTUsl — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUs
Ouonornu.  buojornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TOUCKOBBIE HAYYHBIE WCCIECJAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIUIEHHOCTH, OXpPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apsen, I'. Mennens, B. Y. Bepnanckuit, U. 11. ITasnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHHU3alIus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OwmocdepHbiii. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KuBble CUCTEMBI HA Pa3HbIX YPOBHSIX OPraHU3aLINH.

N3yuenue xuBbIX cucteM. Metonbl Ouonmornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
HE3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bopoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTHU MOJTYyYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHMU3alNHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOe 000pyA0BaHUE JJIsl IPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB IPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUMHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC TMOJOXXEHHUS COBPEMEHHOW KJIETOUYHOMU
TEOPHH.

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

JdeMoHCcTpamuu

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOA0B MUKPOCKOITUI.

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

IIpakTuyeckass paodora «l3ydeHue METOAOB KJICTOYHOM OHMOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NeNTUaHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAA
cTpykTypbl. JleHatypauus. CpoiictBa OenkoB. Krnaccudukanuss  OeIKoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapybl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-rUApPOdOOHBIE cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CtpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotuasl. Ilpunnun kommnementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIMH B
Kietke. [pyeue nykneozuompugocgpamor (HT®). Cexpenuponanue JIHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKHUE U OHO(HU3NUYECKHe UCCIeI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CmMpyKmypul U QYHKYuLl 6UOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOU MPUPOAEN,
«PacmpenienieHrne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIb», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATO».

O6opynoBaHue: XUMUYECKas MOCy1a U 000py0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGopaTtopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KIETKH

Tunbel KJIETOK: DJyKapuoTuueckas U mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



CrtpoeHnue npokapuoTuyeckou kieTku. Kiaertounas cteHka OakTepuil u apxenu.
OcoOEHHOCTH CTpPOEHUSA TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapHUoOT B OMOLIEHO3AX.

Crpoenue 1 (GyHKUMOHUPOBAHKUE FyKAPUOTHUECKOU KIeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatuueckol MemOpanbsl. TpancmopT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbIN (AU y3us, o0erdy€Hnas
mubdy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIM TpPaHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIUH
KJIETOYHOM CTEHKHU pacTeHH, rpruOoB.

Hutomma3ma. [uto3ome. [lutockenet. JIBumxxenue murorasMbel. OpraHouasl
kieTku. O HOMeMOpaHHbIE OPraHOU/ bl KIETKH: 3HA01azMartnyeckas cetb (I11C),
anmapar [onbIkH, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHouA0B KiIeTKU. CTpoeHHE TpPaHYJISIPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ ISIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisipHbIi) SHI0IIA3MATUYECKUNA PETUKYITYM.
Cexkperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus Genkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHcOpPT BelIECTB B
KJIeTKe. Bakyonu pactuTenbHbIX KiIeTOK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIApUN u Tactui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIOUIUX YKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKH.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHHUYEK. MUKPOTpyOOUKHU
nutoriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompybdouxamu. Momopnoie 6enxu.

Anpo. Obonouka sipa, XpOMaTHH, KapHoOIUIa3Ma, SIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAneprpiii 0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pACMOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
Mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHUKA KJIETOK 3YKApHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHWEe  pacTUTeIbHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

OO6opymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass padora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IIpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue mia3MoiiM3a W JICIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «3yueHue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETEpOTPOHBINA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrnedeHue KiIeTku: mnpeBpamenune ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep pPEaKIUuld KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
dbotocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gdomocunmesa. IlpogykTuBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

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

AnaspoOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUH B
mporieccax Ononorndeckoro okucieHus. [ukmuyeckue peaknuu. OKHCIUTEIHLHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



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

JdemoHcTpanuun

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

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

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

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

JlabopaTopHass paGora «/3ydueHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXaAHUS.

Tema 7. HacneacrBeHHass uHGOPMALNUSA M peaM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsuus akTUBHOCTH I'€HOB Yy MNpPOKapHOT. ['hmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHPeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEeHHBIX
MPOLIECCOB B KieTKe. KileTouHbIl roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHblll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

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

Buoungopmamuxa: unmeepayus u anamuz ooavwux maccusos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHncTpanumn

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

Tabmuuel n cxembl: «buocunTtes 6enkay», «l'eHeTnueckuit kon», «Bupycs»,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3aHne MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounslii uuki, ero mnepuonbl W perymsuus. HWartepdaza u muTo3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKamux B HHTepdasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JAHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCThb,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omonorununbie  Xpomocombl. [losmoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U MPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes U MUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHMYecKOro mukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

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

JdeMoHCTpamuu

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpEnapaThl: «MHUTO3 B KIETKaxX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

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

Tema 9. CTpoenue n QyHKIIUM OPraHN3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0EHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npoTucThl. KonoHUaNIbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl H
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpOBOJALIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTHM CTpPOEHHs, (PYHKUUH U
PACIIOJIOKEHHS TKAaHEW B Opra”Hax pacTEeHUM.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHASL,
COEIMHUTENIbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranusmoB. Kapkac pacrennil. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KMBOTHBIX. HapyXHbI! 1 BHYTpeHHUH CKeyneT. CTPOEHUE U TUTTBI
COCJIMHEHUS KOCTEM.

JIBrkeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPraHHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX JYXMBOTHBIX W YEJOBEKa:
MblleyHasi cuctema. Pedrnekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XKUBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE mnuIileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAapUTENBbHOrO TpakTa. [IumeBapurensHbpie xenessl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus apixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemectB y KUBOTHBIX. KpoBeHocHas cucrema U €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y opraan3moB. Belenenue y pacteHuii. BoiieneHue y )KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. @OunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHM3Mbl pabOThl OpraHoB BblAeneHus. CB3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBIACIWTEIBHOM cUCTeMaMu. Beinenenue y



MO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U LUCTHI MPOCTEUIIMX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMUYECKOU 3aIIUThI. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3amura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHb u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOro ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsiuydss |y OpraHu3sMoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OPraHu3MoB. Takcuchl. Pa3ipakuMOCThb U pEryisiius y paCTCHUM.
PocTtoBbie BelllecTBa U UX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOU CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednekTopHas nyra. be3yciioBHbIC U YCIOBHBIE PE(IICKCHI.

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

JdeMoHCcTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PACTCHUN,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHui», «KopHeBbie cuctembl», «CTpoeHue CTEeOIs»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHas CHUCTEMA,
«BbienurenbHas cUcTeMa», «DHAOKPUHHAsA cuUcCTeMay, «CTPOEHHME MBIIIIbD,
«IMMyHUTETY, «KHUI1e4yHOno0I0CTHRIEY, «Cxema  THATaHUS  PACTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOoro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema marymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nruiy», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOTpENapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua U OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue OpraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. [lonoBbie KIETKU, WM rameTsl. Meio3. Craauu
Mmeiosa. [loBegenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cMbIcCi
M€No3a W TOJOBOrO mporecca. Melo3 W ero MecTto B KU3HEHHOM LMKIIE
OpPraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKe€3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaToreHes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPOOIeM IMOPUOTOSUU.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHAa CTPOCHHUS KUBOTHOTO Kak pPe3ylbTaT HUEpPapXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHME Ha >MOPHUOHAIBHOE PAa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbublid mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTue. Pasputne ¢ wMeramopdo3oM |y OeClO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHoJOrHYeckoe 3HAYEHHE MPSMOr0 W HEMPSIMOIo
pa3BUTHUA, UX PACHpPOCTpPAHEHUE B Mpupoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliii POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPHOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmI0A0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHNe U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEeTyJsliMi OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHncTpanumn

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

Tabmunelr 1 cxeMmbl: «BereratuBHoe pa3MHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHHE XJIaMHUJIOMOHaAbl», «Pa3zMHOXEHHE H3BIJIEHBDY,
«Pa3MHOXeHne Tuapby, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMOe pa3BUTHE», «Pa3BUTHE MaNCKOTro Kyka», «Pa3BuTue capaHumy,
«PazButne nATymiKu», «JIBOWHOE OIJIOAOTBOPEHHE Y IBETKOBBIX PACTEHUII»,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYJOJbHBIX pAacTCHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN UK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN LHUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpENapaThl SUIEKIETOK |
CIIEpMAaTO30MI0B, MOJENb «L{MKII pa3BUTHSI JISATYLIKW.

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

IIpakTnueckass padora «BbIABIECHHME NPU3HAKOB CXOJCTBA 3apPOIBILICH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHUS BBICIIMX
pacTeHHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHBOCTH
OPraHu3MoOB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUYEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Konsirosa, H. WM. Basunosa, A. H. beno3epckoro, I'. JI. Kapnieuenko,
10. A. ®dunmrnaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASl JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOIBI  TE€HETUKH: THUOPHUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. @uwmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxeMbl: «MeToabl TeHETUKNY», «CXEMbI CKpEIUBAHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3aKkoH
eAMHO00pa3usi rudpUI0B nepBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHusT NpPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPUIHOTO CKpeIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemnBanHue. [IpoMeXyTOUHBIN XapakTep HacleI0BaHMS.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJel0BaHus Mpu3HakoB. L{uronoruyeckne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

Cuemniennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CremnieHHOe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPEAEIICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmMeTHbIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTtsue HeauIeNIbHbIX TI'€HOB.
KommiementapHocts. Onuctas. [lonumepusi.

['eHeTHUECKHMI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3MOTOTHYECKUX  TPOLIECCOB, TMOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHuEe acmeKThl KOHTPOIS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUU B TTIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3upymollee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CrieTuieHHOE HAclieJOBaHWE TMPU3HAKOB Yy Jpo3ouibl», «['eHeTuka Tmoiay,
«Kapuotunn  dgenomeka», «Kapuotunm apozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHbBIN anaenu3M», «B3anumMo1eiCTBHE IT'EHOBY.

ObopynoBaHue: MoAeNnb s JEMOHCTPAallMM 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAllMd CLETUIEHHOTO HACJIEJOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOTI,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITB».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  GopMupoBaHUU (HEHOTHUIIA.
N3MenunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHAsI U HACJICICTBEHHAS.

MopaudukanuonHas U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
MoANGUKAIIMOHHON M3MEHUYMBOCTH. HopMma peaknuu npusHaka. BapuanuoHHBIN
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHUYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA TEHOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTaIllHOHHAS.

KombOuHaTuBHasT WM3MEHYMBOCTh. Me03 M TOJOBOM TMPOIECC — OCHOBA
KOMOWHATHUBHON U3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3JJaHUH
T€HETUYECKOT0 pa3Ho0Opas3us B Mmpejiesiax 0JJHOro BU/A.

MyTanMoHHasT M3MEHYMBOCTb. Buapl MyTamnuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTallud. SmepHble W
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo u3MeHunBoctu (H.M. BaBwiioB). BHesaepHas M3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

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

JdemoHcTpanumn

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

Tabmumer w  cxembl:  «Buael  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHAsS U3MEHYHUBOCTBY, «Meiio3»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

O6GopynoBaHue: XKMBbIE M TepOapHBIE SK3EMIUIIPhl KOMHATHBIX DPACTCHUH,
pucyHku (potorpadun) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja U
BAPHALMOHHOW KPUBOI».



IIpakTnueckas padora «Mytamuu y JApo3opunsl (HA TOTOBBIX
MUKpOIPENnapaTax)».

Tema 14. I'eneTnka 4esioBeka

Kapuotun denoBeka. MexayHaponHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKH  YEJOBEKAa: T'E€HEAIOTMYECKHUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTpEACIICHUE TEeHOTHUIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHble 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEIOTBPALICHUU U JICUEHUU T€HETUYECKUX
3a00JeBaHUil YesioBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acCIlEeKThl MUCCIEJOBAHUN B
00J1acTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckure ¢GakTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKAa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEIPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TEHETUKU
yesioBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHu3sMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CENEKIUH U TOMECTUKALIMY. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOHMCXOXKICHHS W MHOTroo0pasusi KyJIbTYPHBIX
pacteHuii. Posib ceneknuu B CO3aHUU COPTOB PACTEHUM U TOPOJ )KUBOTHBIX. COpT,
nopoja, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3nHaueHue Jj1s1 CEISKIIMOHHOW pPabOTHI.

Meronbl ceneKnuoHHOM paboThl. VMCKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJAUBUIYaIbHBIH. DTaIbl KOMOMHAIIMOHHON CCIICKIIUHU. HcneiTanue
npousBoauTeNied 1o mMOTOMCTBY. OTOOp MO TEHOTUIY C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUITY ¢ momoIbio aHammza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIIEKUMOHHOW  paboOThI.
PannannoOHHBIN M XUMUYECKUA MYTAareHe3 Kak MCTOYHUK MYTalHUi y KyJIbTYPHBIX
dopm opranusmoB. lcmonb30BaHWE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK ay1st monmydyeHust ucxoaHoro mMatepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemuMBaHWe, WM WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuyuHbl. Mcnonb3zoBaHue
retepo3uca B cenekuuu. OtnanéHHas rulOpuausainus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEeHUN U KUBOTHBIX. «3enéHnas
DesONOYULY.

CoxpaHeHue U U3yYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUIN U X
JUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
CYUecmeyiomux u co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUCle C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoaA02Ul.

JdemoHcTpanumn

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

Tabnuibl 1 cxembl: «l{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3us KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTHY,
«Metoapl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyrtareHesy.

JlaGoparopHas padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIIIHUX >KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJIBI W JIOCTHKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKThI, HCHOJb3YyeMble B OHOTEXHOJOTHH, — KIETOYHBIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEXHONOTHA:  XJIeOOMEeUeHrne, TMOMyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MHUKPOOHOJIOTHYECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB H MX KOMIIOHEHTOB,
coJiep KallnX He BCTPEUAIOIINECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounass mnxeHepuss. Meroapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTuueckass rHOpUAM3aIUS W COMATHYECKHUMH
smOpuoreHe3. lcmonap30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOINCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TIeHHasd WHXKeHepus. MCKyCcCTBEHHBIM CHHTE3 I'€Ha W
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEHHOW MUHKEHEPHH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas nudposas meaunuHa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. lcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3aHHS KOMILUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 NEePCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHune MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

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

JlaboparopHas padorta «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOITOYHOKHUCIIBIX IPOLYKTOB.

IKCeKkypeusi «bHOTEXHONOrMST — BaKHEWINAs MPOU3BOIAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

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

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearesnbHocTh Y. JlapBuHa.

JIBr>KyIMe cuibl 3BoJiroluu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHas M3MEHYHMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTMueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHass JBOJIONHMOHHAS  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA.

JdemoHcTpanumn



Iloptpetsr: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xkuBoi npupoasl (1o K. Jlunuero)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (popMupoBaHUs MPUCTIOCOOTEHUH Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremectsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«Iloponbl romy6ei», «MHorooOpasue KyJIbTypHbIX (opM KanmycTbl», «Ilopomabl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS MABWKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUHU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsiuuss Kak sneMeHTapHas eAuHuLa 3BOIIOUNNA. COBPEMEHHBIE METOBI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuid. M3Menenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE JBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPbl (ABUXKYILIKME CHUJIbI) HBOJIONUH. MyTalmOHHBIN
npouecc. KomOunatuBHass u3MeH4YuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momyssiusax. D¢ deKkT ocHoBaTes..
Opdexm 6ymuinounozo eopaviwika. CHudCeHUe 2eHeMmUYecKo2o pasHooopa3us:
npuuunsl u creocmaus. llposenenue sgpgpexma opetigha eeHo6 8 OONLUUX U MATBIX

NONYNAYUSX. Murpanumu. Nzonsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Onooruueckas (pernpoayKTuBHas).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoOIOIUUA. DOpMBI

€CTECTBEHHOTO  OoTOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIHMKM, pa3phIBAIONINAMA
(mm3pyntuBHbIii). [lomoBoit oT60p. BO3HMKHOBEHHE W 3BOJIOIUS COLMAIBHOTO
NOBEJICHUS )KUBOTHBIX.

[IpucnocOOIEeHHOCTh  OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHre mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumepsl pucocobsIeHn y OpraHu3MOB: MOpGoIorudeckue, GU3HoIOTHIECKUE,
Oonoxumudeckue, TmoBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MUKpPOIBOIOIMHU. M3omsamust — imtoueBor (akTop BumooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE (3KOJOTHYECKOE), «MTHOBEHHOE» (monuIIIONaU3AIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOMMOHHBIX MPOIIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OMONOTUH B pa3pabOTKE HAyYHbIX METO0B COXPaHEHUS
O6uopazHooOpa3usi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMoOHHasE W3MEHUYMBOCTHY, «llomynsnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSLIUA CeBaHCKOM (openny,
«["eorpaduyeckas N30JSMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U XepTB», «Cxema neicTBus
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cyllecTBOBaHUEY, « UHyCTpHUaTbHBIHI
MenaHu3m»,  «oKuBble — nckomaeMble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3KHUBOTHBIX», «DHU3MOIOTHYECKUE
agantaiun», «IIprucnocoOeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBHOCTBHY,
«Kpurepuu Buna», «Buasl-nBoiHukmny, «CTpykTypa Buaa B npupojie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAH bIIICH,
«IKOJIOTHYEeCKOEe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIIONABl pacTeHuind»,
«KamnycTHo-peAeUHbINH THOPUIY.

ObopynoBanue: repbapuy pacTeHUN, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepel ¢ MpUMepaMu pa3InYHbIX PUCIIOCOOIEHU, yyyea NTUI] U 3Bepel pa3HbIX
BUJOB, repOapuu pacTeHuM ONM3KUX BHUIOB, OOpa30BABIIUXCS pPa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHIE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIa».

JlabopaTopHas padora «IIprcrnoco6eHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11E71€CO00Pa3HOCThY.

JlabopaTtopHass padora «CpaBHEHHME BHJOB II0 MOP(HOIOTHUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boauus U €€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBoyironuu. [lameoHTonormueckne  MeETO[bI
u3ydyeHus osBoiouuu. Ilepexoanbie @GopmMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

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

OMOpPHOIIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METObl M3yUeHUs
IBOJIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMNA OHTOT€HE3a U IOSBIICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHHUS IBOTIONUU. ['OMOJIOTHYHbBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuUlL.
HeoOpaTtumMocTs 3BooLMU. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «APXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»,  «CeMeHHbIE
nanopoTHUkKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpPHI YENOBEKa M IIMMIaH3e», «[JIaBHBIC
HaIpaBJICHUS YBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTU SBOJTIOIIN».

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

Tema 4. IIpoucxoxkaeHue u pa3BuTHe )KU3HUA HA 3emle

HayuHbple THUNOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [JloHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tacrepa. [Ipoucxoxaenne ®u3HA U aCTPOOHUOIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB W3 HeopraHmyeckux. Ombeir C. Mumepa u I'. FOpm.
O6pa3oBanue moauMepoB U3 MoHOMepoB. KoarepBarnas runote3a A. M. OnapuHa,
runore3a nepBuyHoro OynpoHa JIk. XomaeidHa, reHeTwdeckas rumore3a .
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

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

Havanenble sTambl opraHudeckor 3BoJironuu. [losiBiieHME W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEepPBbIX Ha 3eMiie COOOIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKIACHHUE
BUpPYCOB. [IpoHCXOXk/I€HME MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLUMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGO3bl
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTeHus. [IpoucxokaeHue IIBETKOBBIX
pacTeHuM.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOTO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntutl. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUoAaM: apxei, MPOTEPO30u,
najaeo30i, Me3030M, kaliHo30i. OO01Ias XapakTepruCTHKa KIUMaTa ¥ T€0JOTUUECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3OBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbINA COCTaB aTMOCHEpHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. [Ipuuunsl u
CJIEJCTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpaneHnust OnopasHooOpasusi Ha 3emiie.

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

JdeMoHCcTpamuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapumn, Ix. Xonnein, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  HBOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadanpHbIe ATanbl OPraHUYECKON IBOMIONUNY, «Cxema 00pa3oBaHUS IYKapUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKkneTouHble  Bomopociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Opranbl IBETKOBBIX pacTeHU», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanonomnoctaeiey, «Ilmockue
yepBu», «UneHuctoHorue», «PbuiObI», «3eMHOBOMHBICY, «lIpecMbIKarommecs,
«IItney, «MitekonuTaromuey, «Pa3Butue )xu3Hu B apXxeuckou spe», «PazButue
XKU3HA B TMPOTEPO3OUCKON 3pe», «Pa3BuTHE KU3HM B MAJIECO30MCKOM 3pew,
«Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJJIEKIIUU
WTJIOKOXHUX, CKEJIETHI TO3BOHOYHBIX KMUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HMCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTaTKOB
OpraHu3MOB.

BupryanbHas n1aboparopnas padora «MozaenupoBanue onsiToB Muiniepa—
HOpu o u3ydeHunto abuOreHHOro CUHTE3a OPraHMYeCKUX COSIMHEHUM B IEPBUYHON
atMocdepe».

JlaboparopHass padora «/3yueHuWe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTZEJIOBY.

IIpakTnueckas padora «/3yueHne ocoOOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Paznensl 1 3aaun aHTPONOJIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNIEHME MPENCTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYYHbIE TCOPUH.

CXx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOp¢oJIOTHIECKUE, AMOPHUOJIOTHYECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs YeJIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COLMATIbHBIE.
CooTtHorieHre OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE ITOHTUIBI — OOIINE MPEIKH YEIIOBEKOOOPA3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpPEIKH Jtojeid. YeaoBek yMelnbli, nepBbie
M3TOTOBJIEHUS OPYyAUM Tpyaa. YemoBek MpAMOXOSAIINN U IEPBBIA BBIXOI JIOJIEH 3a
npenensl Adpukn. Yenosek reifens0eprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJIOBEKAa M YEJIOBEKAa Pa3yMHOro. YesmoBeK HEaHIEPTaIbCKHUM KaK B JIFOJEH
XOJIOJHOTO KiuMMaTa. YeJlloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJOBEK, OCBOCHHME KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka wu
MaJICOTCHOMMUKA.

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



UYenoseueckue pacel. Ilonarue o pace. bonblime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKkaHcKkas). Bpemss u myTu paccelieHHs 4YelOoBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacH3Ma.
[IprcnocOONEeHHOCTh YeIOBeKa K pa3HbIM YCJIOBHUSIM OKpYXKarouledl cpeibl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTuio U HU3HOTIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTrHYECKOM)
AHTPOIIOJIOTHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJI0BECUECKUX TMOMyNIsiuui. bruoconuanbHble MCCIEAOBAHUS MPUPOABLI UEIIOBEKA.
HccnenoBanue KO3BOIIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PynMMEHTHI ¥ aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIIN», «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM  OKaMEHENOCTeH, TMpeaMeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKUMHU CIOKETaMU TPOUCXOXKJECHUS YellIoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIHN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0coOOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuueckas padora «3yueHre SKOJOTrMYECKUX aJanTaluil 4eI0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHre 1 pa3Butue sKkoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMHU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOMEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MoaenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpYKaroIel cpe/ibl: JTOKAITbHBINA, PETHOHAJIBHBIN U TJI00aTbHBII.

3HaueHUEe HKOJOTMYECKUMX 3HAHUW I 4eJoBeKa. KOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoi. @opmMupoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHncTpanumn

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

Tabmuupel u cxemsbl: «Pa3znensl skojgorumy», «Metonbl 3kogorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpeibI».

JlaGopaTropHuas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JerctBud. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
npenrens, 0. JIubux). TosnepaHTHOCTh. DBPUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. JDKOJOTUYECKHUE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CHrHajgbHas poOJb CBETa.
DoTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3mel. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJep>kaHuio BogHoro Oananca. Knaccudukanusi pacTeHUH 1O OTHOIICHHUIO K
Bojie. [Ipucnoco6ieHust >)kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTH cpeJl 00uTaHusl OpraHu3MoB. [IprcnocoOaeHrss OpraHu3MOB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMbL. CyTOYHBIE U
rogu4Hbie pUTMBL. [IpHCTIOCOOIEHHOCTS OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuzuennsie popMbl opranu3MoB. [lonsaTre o sxu3HeHHOM hopme. KusHeHHbIS
(dbopMBI pacTeHHil: JepeBbsl, KyCTApPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue akropsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIINS,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHMYECTBO). Herpoduueckue
B3auMojieicTBUsl  (Tommueckue,  (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU U1 CYIIECTBOBAHMS OPraHU3MOB B cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibsl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerioKkpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIC», «DU3MONOTMYECKUE aJamnTaluu
KUBOTHBIX», «Cpeabl oOOUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHuity, « KuzHeHHbIE (OPMBI KUBOTHBIXY, « IKOCHCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKocucTeMa XBOWHOro jecay, «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «Cumbu1o3y,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapuu U KOJUICKIIUH TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoburam, Me30huTaMm, KOMHATHBIE
pacTeHusi JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapu M KOJUICKIIMM pACTEHUW ¢ SKUBOTHBIX, OO0JAa[alOIUX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHas paGora «BpisiBIeHHE TPHUCIOCOOJIIEHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MeCT OOUTaHU.

Tema 8. Jkos0rusi BUA0B U MOMYJISALM A

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISHUU. [lonynsust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3MUECKUX OAPbEPOB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKA3aTENM MOMYJALMU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKkoyioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCJIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUK W €€ peryisinuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopaenupoBaHue JUHAMUKY MONyJsnud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCICHHOCTH NOMNYJALMN: PoOJib (PAKTOPOB,



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

[lonsitue o0 sKkojormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb sKkojormyeckon Humu JDk.M. XartymHcona. Pa3smepsl dKoornyeckoun
Humu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. JKOJOTHUYECKNE SKBUBAJICHTBI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUIpPAMi JKUBOTHBIX. buosiormueckue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTuynHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU MOIMYISILUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomyysiquum», «Bo3pacTHele  mupamuabl
nonymanun», «CKOpPOCTb  3aCElIEHUs MOBEPXHOCTH  3€MJIM  Pa3JIUMUYHBIMU
opranuzMamMmn», «Mozenp skosornueckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu U ceTd. AOUOTHYECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B SKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca u mpoAyKIusi. JKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HanpaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKLIECCUM W UX NPUYMHBL. AHTPOIIOTCHHBIE BO3JECUCTBUS Ha
cykneccuu. KnumakcHnoe cooOmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKOcUcmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenet, NYyCMmbvlHb.

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

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



3aKOHOMEPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponb kackadHo2o 3¢hgexkma u 6udo8-30udpukamopos (Kirouesolx
8U008) 6 hyHKyuonuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOUYUBOCTH OPTaHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmol 86030eticmeus 3a2psA3HeHUl PAZHLIX MUNOE HA CYOOP2aAHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AaHTPOTIOTEHHBIX SKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoleHO3a»,  «DKocHCTeMa

IIUPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAILHBIC
IPYIITBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHusa  (MacTOWIIHAS, JETPUTHAS)», «DKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKonoruyeckas mUpaMuia OMoOMacch», «IKOJOTHUECKas MUpaMuia SHEPTHNY,
«O6pa3oBanue O6osoTan, «llepBuuHas cykieccus», «BoccTaHOBIEHUE Jieca MOCe
nokapa», «JKOCUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOooskocuctemy.

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUNM HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHass pa6ora «l3yueHue pa3HOOOpa3us MEITKHX ITOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCcHsl B TUIIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepes3HsiK,
eIBbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas o000j0Yka 3eMiIM, T/ CYIICCTBYET WIIH
CyIIleCTBOBaja KM3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsl u e€ coctas. JKupoe
BeIecTBO Onocdeps! u ero GyHKITUH.

3aKOHOMEpPHOCTH cyImiecTBoBaHusl 6rocheprl. OcobeHHocTH O6Mocdephl Kak
ro0anpHOM 3K0ocucTeMBl. J[MHAaMUueckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SBICHUIA B
ouocdepe.



3oHanbHOCTH Ouochepsl. [loustue o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYHPA,
XBOWHBIC JIeca, CMENIAaHHBIE W IMHPOKOIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MTyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIA U KUBOTHBIH
MUp OMOMOB CYIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO IMOTEHITHAIA
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «'eocdepsr 3emmuy», «KpyroBopor azora B mpupouey,
«Kpyrosopot yriepoga B mipupone», «KpyroBopor Kuciopoma B TPHUPOIE»,
«KpyroBopot Boabl B mpupojae», «OCHOBHbIE OMOMBI cymmy, «KimMarnueckue
nosica 3emnm», «Tynapa», «Taitra», «Cmemannasiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHsay, « Tponuueckuit gecy.

OO6opynoBanue: repdapuu PaCTCHHUI pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpPHU3UChI M WX TPUYUHBL. Bo3jaciicTBue deloBeka Ha
ouocdepy. 3arps3HeHre BO3yIIHOMN cpebl. OXpaHa BO3ayXxa. 3arps3HeHre BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTEIBHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xnuru. OcobGo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA U TPUPOJIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emuin. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPHMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowell U
KOHKYPEeHmMOocCnocoonou snepeemuxe. buonoeuuecrkoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U 3Kkocucmem. (OCHOBbL
sKopeaburumayuy dKocucmem u cnocob6o8 6Oopbobbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arpsa3HeHue atMochepr», «3arpsis3HeHne ruapochepu»,
«3arpszHeHue mouBb», «[lapHUKOBEIH 2P hexT», «Ocob0 oXpaHseMbIe IPUPOTHEIC
TeppUTOpHUm», «MOJeIH YyIpaBiIsIieMOT0 MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepanyu, KpacHOM KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO OHOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUSs, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHU JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuXsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpeae.

JIndHOCTHBIE pe3ydbTaThl OCBOGHHUSA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaIaHCKOT0 BOCTIUTAHMS:

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

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00s3aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATENbHOCTU IPHU CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMHU, KYyJIbTYPHBIMU IIEHHOCTAMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH iepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBOO PoauHy, CBOM SI3bIK W KYJbTYpPY, MPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSTHUKaM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTHMH, TMOHUMAaHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUMU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHMUE JTYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOIO H
TEXHUYECKOr0 TBOPUYECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3CUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHSA, (GOPMHUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOTO 0JIArONOJIyYHs:

MOHUMAaHUE U peau3alius 3J0pOBOro u 0€30MacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryjsipHas (Qu3nyeckas akKkTUBHOCTb), OEPEKHOTO,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUX, YIPOXKAIOIINX 37]0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COLUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHSITH TAKYIO ICSTEILHOCTb;

UHTEpEC K pa3nuHbIM cepam mpodeccroHanbHON ASATEILHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mpodeccurn U PeaTr30BHIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHMIO Ha
MPOTSKEHUU BCEH KU3HU;

7) 3K0JIOTH4€eCKOr0 BOCITUTAHUSA:

9KOJIOTHUYECKH I1eJIeCO00pa3HOe OTHOIIIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIlECTBOBAHMS;

MOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYJIBTYpPhl: IPUOOPETCHHE OIIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX IOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCThH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M yMEHUS TpU  pEHIeHuH  MpoOJeM, CBA3aHHBIX C  PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJIGHHE  MpaBWJI  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCcTeM, Orochepsl);

AKTUBHOE HEMPUATHE JEUCTBUN, MPUHOCAIINX BPE OKPYKAKOIIEH MPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATh HEOIAronpUATHbIE SKOJOTHUYECKUE TMOCIEACTBUS
NpEeANTPUHUMAEMBIX JICUCTBUIA U MTPEIOTBPAILATh UX;



HaJIMYUe Pa3BUTOrO FKOJOTMUYECKOTO MBIIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OTbITa NeATeIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM ¥ COLIMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JMEATEIbHOCTU HKOJIOTUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTIO3HAHUSI MUPA;

noHUMaHue crenupukd OUOJOTUM KaK HayKH, OCO3HaHHS €& poiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKAloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodieM
COXpaHEHHMS TPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTHUHU ISl COBPEMEHHOU IMBUIU3AIUU:
oOecrieyeHUs: HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTMUECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIHMOHAIBHOM IPAaMOTHOCTH OOy4Yaroniuxcs, GopMUpPyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTH HAYYHOW MESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IS TENbHOCTh HUHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAaHUW MO OHOJOTUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYyYHbIC MOHSATHUS, OTpaXkalollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOII0ICHUE, H3MEPEHHUE, SKCITIEPUMEHT U APYTHE); YHUBEPCATHHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAITBHONW TPAMOTHOCTH M COITUATBHOM
KOMIIETEHIIMM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT choOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
y4eOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBbIC YydYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJbHbIMH yueOHBIMHU NM03HABATeJIbHbIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe IeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKaIu, 0000IIeH s ), paCKPhIBAaTh CMBICT
OMOJOTUYECKUX TOHATUN (BBIIETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TIOCTABIIEHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TOHITHUS A 00bsICHEHUS (DaKTOB U SIBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3AKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/IETBHBIC CPENICTBA JJIs IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTEACTBUH JACSITCIBHOCTH;

KOOPJUHUPOBATH U BBITIOJNHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus MpoOjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJ/IOB PEIICHUS TPAKTUYCCKUX 3a]1a4, IPUMEHEHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUN YICOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBATH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3ajJa4yd B 0Opa3oBaTEIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TMPAKTUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpManuH (TEKCTe y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTepaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HHOOPMAITNIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BHIMIOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O UCIIOJBb30BaHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadecTBe CpeacTBa Impu pabore ¢
Oouosiorndeckoit uHGOpPMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTEeMaTUYEeCKUE 3HAKU U CUMBOJIBI, (OpMYibl, abOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS W 3alUTBl  WH(oOpMaImH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU TO CYIIECTBY OOCYKJIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U peNIeHUH OMOTOTUUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS 10 €€ JOCTHKEHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKTHI, OIEHUBATh WACU C TMO3UIMU HOBHU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, TPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMH AeCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

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

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIILHO COCTABIIATH IIJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOITUXCS
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYIAUIIHH B
pa3HBIX 00JIACTSIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYalldd, BHIOOpA
BEPHOI'0 PELICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBbI M AapTryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTUX IIPU aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKaHUA Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha obOecredeHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosornd. OHM — BKIIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHUIO, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW M MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3yibTaThl MPEACTABICHBI T10
rojiamMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHoro mpeamera «buomorus» B 10
Kacce IOKHBI OTPaXKaTh:

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

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHHMM, KOTOpas BKIJIFOYACT:
OCHOBOIOJIararolue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyJIbTYPHBIX PaCTEHHUN ), 3aKOHBI (€InHO00pa3us
MIOTOMKOB TEPBOr0 MOKOJEHHUS, PACHICIUIEHUS, YHCTOTHI T'aMET, HE3aBUCUMOIO
HacienoBaHuss [. MeHnensa, TrOMOJOTMYECKHX PSAJOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiosa), npuHUUIbI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCaHWE, W3MEpEHUE,
HaOJIO/ICHHE, YKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAaCTEHHM, >XUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIOUINX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLecCcOB: 0OMeHa BellecTB (MeTadoNIn3M), NPEBpPALICHUSI YHEPTUHU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSl  opraHu3Ma  (OHTOIreHe3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3U MEXAYy OpPraHOMJaMU KJIETKH M HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHamMMd M CHCTEMaMu OpraHOB Y pPAaCTeHHi, >KUBOTHBIX M 4YEJOBEKa U MX
GYHKIUAMHA, MEXIY CUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY O3TallaMu
oOMEeHa BelIeCTB, ATalnamMH KJIETOYHOTO LIMKJIA U KU3HEHHBIX LIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

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

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHYCCKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTrHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSMHU, JeNIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH MOJTYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
npaBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh X IKCIEPUMEHTAIHHBIMU
cpenctBamu, GOPMYNIHpYsS IEJb KCCIEIOBAaHUS, AHATU3UPOBATH IOJTyYEHHBIC
PE3yNbTATHI U JIeNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEA0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  MOJNYYCHHBIC  Pe3ylbTaThl Ha  yYCHHUYECKHX
KOH(DEpeHIHsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIII0I0TBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieid mpodeccruoHambHOM
NEATeNIbHOCTU B 00JlacTU OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YIIAyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
MPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHuM3alusx CpEeIHEro
pO(PeCCUOHAIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeametrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHHU COBPEMEHHOM €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOLLIEHHUS K MPHUPO/IE,
OOLIECTBY, YEJIIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpejieieHus] W TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OHOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLUU), YUCHUS
(A. H. CeseprioBa — 0 nyTsSIX U HampaBieHusx 3Boironuu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuIbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMBIMU B OUOJIOTHYECKUX MCCIIEIOBAaHUSIX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaOIIOeHHEe, JKCIIEPUMEHT), CIOCOO0AMH BBIABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 M CUMITATPUUECKOTO BH1000pa30BaHMsI,
BIMSHUS ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HA  TeHOMOHJ  TOMYJISAIUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCCaMU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIUYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUMTENbHBICE  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHus, abMOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aPryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpPeJibl OOUTaHUsI, EIUHCTBA



YEeNIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIbI M YEIIOBEUYECTRA;

YMEHUE pelIaTh OMOJOTHYECKUE 3a]]a4H, BBISIBIISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1€1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHUY TIOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PadOThl, COOMIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATH THUIOTE3bl, MPOBEPATH UX IKCIEPUMEHTATbHBIMU
cpeacTBamu, GOpMYyIUpPYS I1eJdb HWCCICIOBAHMS, AaHATU3UPOBATH IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE yYacTBOBAaTh B YyueOHO-UCCIEI0BATENbCKON paboTe Mo OHOJIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTaBIATh  IOJYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKHX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccuoHaTbHON
JEeSTEIHLHOCTH B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOAOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMIOIIEW  mpodeccun W MPOAOJIKEHHUE
OMOJOTUYECKOTO 00pa30BaHUsl B OpPraHU3aIUsAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE cCHCTEMBI U UX U3YYCHUE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BelllecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIEeTKe
’Kv3HEeHHBII UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus 1 CHHTETUYECKass OUONOTHUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHUE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIHS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYKarollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrie cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3alua )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonorun. [IpakTuueckas padota
«M3yueHnue MeTo0B KJIETOUYHON
ouosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [TL[P)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opranuyeckue BelIecTBa KJICTKU —
oenku. JlaboparopHas padota
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITU JIBI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHas padota «lccrnenoBanne
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykneosunrpudocdarsr (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

16

Tunsl kinetok. [IpokapuoTuueckas KieTka

17

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «M3yueHue
CBOMWCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[Ipaktuueckas pabora «3ydyenue
JBUKEHHUSI LIUTOIJIA3MbI B PACTUTENIbHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
MUTOXOHAPHUH, I1acTuabl. JlaboparopHas
pabota «/ccrnenoBanue mia3mMosn3a u
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKaX»

0.5

21

HeMeM6paHHHe OpTraHONUAbI KJICTKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsl KIIETOK Pa3IMYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopHas padoTa
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha mpuMepe aMuiIasbl WK
KaTaJias3bl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3yyenue hepMeHTAaTUBHOTO
paclienyieHus IepoKCuaa BOJI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe OpraHu3mMbl. Bujibl
opoxenus. JlabopatopHas padora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
TIBIXaHUS»

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa




DHeprusi MeMOPaHHOTO TPaIUEHTA

32 1potoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpa"ckpunuus — MaTpUYHBIN CHHTE3
PHK
35 Tpaucasus u e€ Tarmbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3e Oenka
37 Opraau3anys TeHOMa y IPOKapHOT U
AYKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHU
TCHOB Y DYKapHuOT
Bupycbl — HeknerouHble GOpMBbI KUZHU
39 1 oOnuraTHbIe mapa3uthl. [IpakTuyeckas 0.5
pabota «Co3nanue MOJIenu BUpyca
40 BupycHble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHU
41 Hanotexnonoruu B 6uonoruu u
MEIUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnslii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»
45 Jlenenue KIETKH — MHUTO3
46 Tumns! kieTok. KaprokuHes ¥ TUTOKUHES. 05

JlaGopatopHas pabota «HaGmoeHue




MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsnus ;kM3HEHHOTO IUKJIA KJIIETOK

48 OpranusMm Kak eMHOE 1IeJI0e

49 Txanu pacrenuii. Jlaboparopras pabora 05
«/3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabora «3yyeHue TkaHen 0.5
KUBOTHBIX)»
Opranbl. CucTEMBI OPTraHoB.

51 JlabopaTtopHnas pabota «3ydeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEeHHME OpraHu3MOB

54 [Iuranue opraHnu3MoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcropT BelecTB y OpraHu3MoB

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Boienenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka




PasgpaxkumocTs U perymsnus y

63
OpPraHU3MOB
64 ['ymopanbsHas peryisius 1 SHIOKpUHHAs
CUCTEMa KUBOTHBIX H YCIIOBEKA
65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB
66 [TonoBoe pa3MHOKCHHE
67 Meiio3
I'amerorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlaboparopHas paboTa 05
«M3y4eHne cTpOCHHUS MOJIOBBIX KIIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»
69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJajika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct u pa3zBuTHe )KUBOTHBIX.
71 JlaGopaTtopHas pabota «BrisiBIeHHe 05
MPU3HAKOB CXOJCTBA 3apOIblIIen
MTO3BOHOYHBIX KUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH.
7 Jlaboparopnas pabota «CtpoeHue 05
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»
73 Hcropus cTaHOBIEHUS U PA3BUTUS
TeHETUKH KaK HayKd
74 OcHOBHBIE IOHATUS U CUMBOJIBI 05

reHetuku. JlabopatopHas pabora




«/lpo3oduina kak 00bEKT TeHETHYECKIX
HCCIIE0BaHUN»

3aKOHOMEPHOCTH HACTEAOBAHUS
pu3HakoB. MoHOrnOpuHOE
ckpemuBanue. [Ipaktiuaeckas padorta

75 1 0.5
"N3yueHue pe3yapTaToB
MOHOTHOPHUTHOTO CKPEIIHBAHHS Y
po30¢uis"

76 ITuTomornueckre OCHOBBI 1
MOHOTHOPHIHOTO CKPEIIIHBAHUS

77 AHaIM3UpPYIOIEe CKPENMBaHUE. 1
Henonxnoe nomMmuanpoBanue
JlurnbpuHOE CKpEIMBaHUE.

78 [IpakTuueckas padota «3yueHnue 1 05
pe3ynbTaTOB JUTHOPUIHOTO '
CKpENTUBaHUS Y APO30 (PHITBI

79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS

80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1

82 I'eneTuka moja 1

83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA 1

84 ['eHeTHYEeCKUT KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85 H3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHYHBOCTH

86 MonudukanroHHas U3MEHYHUBOCTh 1




87

BapuanunonHsli psia 1 BapUallMOHHAS
kpuBas. JlabopaTopHas padora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOM(UKATIOHHON H3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

0.5

88

TI'enoTunmyeckas N3MEHYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[Mpaktudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
nporecca. DIUreHeTHKA U SUTCHOMHKA

91

I'enetuka yenoseka. [IpakTuueckas
pabota «CocTaBlieHHE U aHAJU3
POIOCIOBHOM»

0.5

92

MeToapl MEMUITMHCKOU T'€HETUKU

93

3HayeHNEe MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYeCcKuX 3a001eBaHUI YETI0BEKA

94

OcCHOBHBIE TIOHATHUS CEJICKIIUH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBTYPHBIX PACTEHUN U TIOPOJ
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeTomp! CeneKIIMOHHON pabOTHI.
JIaGopatopHas pabota «3yuenue
METO/IOB CEJIEKLIUU PACTCHUI»

0.5




JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

96 KUBOTHBIX. [IpakTnyeckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaneHue, U3ydeHHE U UCIIOIb30BaHUE 1
TeHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKOIH 1
ounosioruu

100 XpoMOCOMHasI U TeHHAsI WH)KEHEPHUS 1

101 MeauinuHcKre OMOTEXHOJIOT I

102 PesepsHbiit ypok. IloBTOpenue, 1
000011IeHNEe, CUCTEMATH3als 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 OposounonHas Teopus Y. Jlapsuna 1
5 JIBH>Kylye CHIIbI ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH O0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Momynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopaTopHas 1 05
pabora «BblsiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssnui: 1
reorpaduueckasi, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Ipucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «3yuenue
apoMop(}030B U UANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mop(osornieckue,
¢buznonornyeckue, OMOXUMHYECKUE,
noBenieHyeckue. Jlabopartopnas padota
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabora «CpaBHEHHE
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buga

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUU

18

CBs3b MHKPOSBOJOIOUH U
SIHUACMHUOJIOINHU

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTOIOrMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
9BOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH




MoneKynsipHO-r€HETUUECKUE,

22 OMOXMMHYECKHUE U MAaTEMATHUYECKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO0mre 3aKOHOMEPHOCTH BOJTFOIIHH
24 AJlanTUBHAS pauaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJIFOIHH
o5 HayuHble runoTe3sl IPOUCXOKICHUS
YKU3HU Ha 3emJie
26 JloHay4dHBIC MTPEICTABICHUS O
3apOKICHUH KU3HH
97 OCHOBHBIE ATAITBl HEOPraHUICCKOU
IBOJTFOITUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3emnu 1 METObI €€ N3y4EeHUS.
29 JlaGopaTtopHnas padota «M3ydeHue u 05
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB»
30 HauanbHebie 3Tansl opraHun4ecKkoin
9BOJTIOIIHI
31 DBOJIIOIHS DYKApUOT
OCHOBHBIE ATaIbI BOJIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «M3yuenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOB»
33 OCHOBHBI€ ATaIbI BOJIOIUU JKUBOTHOTO

MUpa




OBoJronus )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoaam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKHE KPU3HCHI MPOILIOTO

37 CoBpeMeHHbIN 3KOJOTHYECKUI KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CHCTeMa OPraHUIeCcKOTo
MHupa

39 OCHOBHBIC CUCTEMATHYCCKUE TPYIIIIBI
OpraHu3MOB

40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe

A1 Pa3BuTune npencraBieHuii o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJI0BeKa, CBI3aHHBIX
C TIPSAMOXOXKIACHUEM»

43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a

44 CooTHoleHne OHOJIOTUYECKUX U
COILIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [Taneorenerrka 1 najseoreHOMHUKa

47 DBOJTIOLNUS COBPEMEHHOTO YeJI0BEKa




48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHUECKUX
aJanTaluil 4YeJI0BEKa)

0.5

49

MexaucuuIimHapHble METOAbI
AHTPOIIOJIOTUU

50

3apoKIeHNe U Pa3BUTHUE IKOJIOTUHU

51

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
3KOJIOTMYECKHUX UCCIIEI0BAHUID)

0.5

52

3HaueHne YKOJOTHUSCKUX 3HAHUH TSI
JelroBeKa

53

Dkosnorudeckue HpakTopsl

54

Abuotuueckue paktopsl. CBET Kak
sKoJornueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

AbuoTtndeckue aktopsl. Temmeparypa
KaK 9KOJIOTUYECKUHN (haKTop.
JlaGopaTopHas pabota «BrisiBIIeHHE
MPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHHIO TEMIIEPATyphI»

0.5

56

AbGuoTtndeckue (akTopsl. BiaxxHOCTD
KaK 9KOJIOTUYECKUN (haKTop.
JlabopatopHasi paboTa « AHATOMHYECKHE
0COOCHHOCTH PaCTEHHUI U3 Pa3HBIX MECT
oOUTaHU

0.5

57

Cpenpl oOuTaHUS OPTaHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMbl OpraHU3MOB

60 buoTtnueckue pakropsr
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHI
TTOTTYJISITTIHN
OcCHOBHBIC TIOKA3aTEIJIN TOTTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAst CTPYKTYpa
OcHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MHTPAITAN

65 DKoJIoTHYeCKasi CTPYKTypa MOIMYJISIIIIH

66 JlnHaMuKa TOMYJISIITUY U €€ Perysius

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIINH.
KpuBbie BbDKHBaHHS
DKoyornyecKas HUIIa BUA.

68 JlaGopaTtopHnas pabota 05
«IIpucrocoOyieHns CeMsIH PaCTCHHUM K '
pacceeHuIo

69 Bun xak cucrema nomynasuit

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucTeMa Kak OTKPhITasi cucTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B

OKOCHUCTEMC




74

OcCHOBHBIC TTOKA3aTEIU YKOCHCTEMEBI

75 DKOJIOTUYECKHE THPaMUIbI

76 W3meHeHust cooOIEeCTB — CYKIECCUU
[TpupoHBIe 3KOCUCTEMBI. DKOCHCTEMBI

77 03€p M peK. IKOCHUCTEMBI MOPE U
OKEaHOB

78 [TpupotHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHAP, JIECOB, CTEIEMH, ITyCTHIHb

79 AHTPOIIOTEHHBIEC YKOCHUCTEMBI
Ypboskocucremsl. [IpakTuueckas pabora

80 «3y4yeHne U ONMCaHKe 0.5
ypOOIKOCHCTEMBI
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHN3MOB
B DKOCHCTEMAxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpPraHu3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas
o0oJt0uka 3emiu

84 Yuenue B. U. Bepnaackoro o 6uocepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUSI
orocdepsl

86 KpyroBopoTs! BeriecTs u
OMOTECOXMMHUYECKHUE [IUKITBI

87 3oHasbHOCTH Ouochepsl. OCHOBHbIE

OMOMBI CyILIN




88

YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI

90 BosneticTBue yenoBeka Ha Ouochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPacCTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana mpupoIbI

93 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE IPUPOIOTIOIE30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emiu

95 O6061enue mo reMe «MUKPOIBOIIOLHUS
U €€ pe3yabTaThD)

96 O6006menue mo Teme «MaKpOodIBOTIOIUS
U €€ pe3yNnbTaTbD»

97 O6006menue o Teme «IIpoucxoxaeHue
Y pa3BHUTHE XU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaecHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o0meHue 1mo Teme «IKOJIOTUs — HayKa
0 B3aMMOOTHOIICHHUSX OPTraHU3MOBY

100 O6o06menue mo reme «OpraHu3Mbl U
cpena oOuTaHMs»

101 O06006111eHHE TT0 TEME «IKOJIOTHUSI BUIOB U
TIOITYJISLAD)

102 O606mmenue o Teme «buocdepa —

rio0abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MUA TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

ChopmMupoBaHHOCTh 3HAHUW O MECTE€ M POJIM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOU KapTHHbBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IbI
W pElIeHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYECKUX,
SKOHOMMYECKHX, SKOJIOTMUECKUX MPOOJIEM YEeIOBEUYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO MPHUPOJOIOJIB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKUX U 3apyOeKHbIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNM 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOIh3YEMbIX B OMOJIOTHYECKUX UCCIEAOBAHUSAX KUBBIX
OOBEKTOB W OKOCHCTEM (OINMHCAaHHWE, W3MEpPEHHE, TPOBEICHUE
HaOIOZCHMI); CIOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPATh UX IKCIEPUMEHTATHHBIMHU
cpenctBamu, (GopMynupys 1IeJdb HCCICIOBaHUSA, AaHAIM3UPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETIaTh BBIBOIBI.

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

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

YMeHHe BIaJieTh CHCTEMOW OHOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroImye OUOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, BUJI, TIOMYJISIHS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbI UIMMYHUTET,
OuvocuHTe3 Oenka, OHOTONMMEpBI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOMU3BE/ICHUE, HACJIEICTBCHHOCTD, HW3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Oouonoruueckue Tteopuu: kierouHas teopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOPHUSI HACJIEICTBEHHOCTH

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




teopuss Y. JlapBHHA, CHHTETHYECKAas TEOPHs HBOJIIOLUHU, TEOPUS
antponorene3za Y. lapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o neHTpax MHOro00Opas3us ¥ MPOUCXOKICHHUS
KyJIbTypHbIX pacTeHuil, ydenue A.H. CesepuoBa o myrtsix u
HarpaBJeHusxX 3Botonnn, yuenue B.U. Bepuaackoro — o Ouocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacIlenaeHusl MPU3HAKOB, HE3aBUCUMOI'0 HACJIEI0BAaHUS IIPU3HAKOB
I'. Menpaens; CUEINIEHHOrO HACIENOBaHUs IIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HaclieacTBeHHOM wu3MeHunBocTH H.M. BaBuioBa;, reHeTHuecKoro
paBHoBecus Jx. Xapau u B. BaiinOepra; 3apojsimeBoro cxojctsa K.
bapa; Ouorenernyeckuii 3akoH 3. I'ekkens, . Mronnepa);
MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muaumyma 0. JInOrxa, 3K0TOTHYECKON THPAMUIBI YHCET,
OMOMacchl U SHEPTHH);

runote3sl (koamepBatHor A.M. Omapuna, mepBuyHOro OymboHa J[X.

Xonneitaa, mukpochep C. Doxkca, pudozuma T. Uek)

VYmenune peuiatb IIOHMCKOBBIC Ouojoruyeckue 3aJa4i, BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpoueccaMm H SABJICHUAMH, NOCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YIJILTATOB,

COCTAaBJIATh I'CHOTUITMYCCKHUE CXEMbI CKPECHIMBAHUA IJIA Pa3HbIX THUIIOB
HaCJICAOBaHUs IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

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

YMeHue ycTaHaBiIMBaThb B3aUMOCBSI3M MEXAY CTPOEHHEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEeMaMH OPraHOB Y PACTCHH, XKUBOTHBIX U UYEJOBEKAa; MEXIY
sTanamMu oOMeHa BEIEeCTB; dTalaMH KJIETOYHOTO IIHKIIA U KU3HEHHBIX
[UKJIOB  OpPraHM3MOB; JTamaMu AMOPHOHAJIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHOTHrnoM, ¢GeHOTUrIoM | (PakTopamu  Cpeabl
oOuTaHus; MpOLleCCaMU  HBOJIIOIMH;  ABIXKYIIUMU  CHUJIAMHU
AQHTPONOIreHe3a;  KOMIIOHEHTAaMU  pPAa3IMYHBIX  JKOCUCTEM U

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

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUHBIX
U MHOTOKJICTOYHBIX OpraHu3MoOB, 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;
OMOJIOTUYECKHUX TpOLeccoB: oOMeHa BemiecTB (MeTaboim3M),
nH(GOpPMAIUY U TIPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIIOB MUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, M€i103a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIIEHOTO
pa3BUTHUS, PAa3MHOXKCHHS, WHIUBUIYAILHOIO Pa3BHTHUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJECHUCTBUS TEHOB, TETEpO3Uca; JACUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOMWJIM3UPYIOIIEro, JBUXKYIIETO MU
pa3phIBAIONIETO  €CTECTBEHHOTO OTOOpPa; aUIOMATPHUYECKOTO |
CHMITaTPHUYECKOTO BUI000PA30BAHMS;, BIUSHUS JBIDKYIIAX CHII
HBOJIIOIMM  HA TEHO(OHJ  MOMYISIUH; IPUCTOCOOICHHOCTH
OpraHuM3MOB K cpene OOWTaHWS, YepeNOBaHWS HaNpaBICHUN

OBOJIIOIMHU; KPYTOBOPOTA BEIICCTB U IMOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBIACNATH CYIIECTBEHHbIE MPU3HAKH
BHPYCOB, KJIETOK TPOKAPHOT M DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIICHO30B M SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U NMPEBPALLEHUS SHEPTUU B
KJIeTKe, ()OTOCHHTE3a, TUIACTHYECKOTO M IHEPTeTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHSI, THAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O60pbOBI 3a CYIIIECTBOBAHHE, €CTECTBEHHOTO oTOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOWTaHMs, BIUSHHUSA KOMIIOHCHTOB JKOCHCTEM, AaHTPOIOTCHHBIX
U3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIESCTB

U TIpEBpaIllCHHs SHEPTUH B Orocdepe

VYmenune HCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTUIO U CHUMBOJIMKY JId TOKa3aTCJIbCTBA
poAcTBa OPraHnu3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIII; B3aUMOCBA3U
OpPraHusMoB MU CpCIbl O6I/IT8.HI/I$I; CAMHCTBA YCIOBCUYCCKUX PpPac,
HCO6XOI[I/IMOCTI/I 3A0POBOr'o 06pa3a JKHU3HU, COXpaHCHUA
pa3H006pa3H51 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYLICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBCUCCTBA

YMmenue KPpUTHYCCKHU OLICHUBATH I/IH(I)OpMaI_H/IIO OMOJIOTHYECKOr0
COACPpKaHUA, UHTCPHUPECTUPOBATL STUICCKHUEC ACIICKTBI COBPECMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHCE, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpruBaThb ri00abHbBIe OKOJOTUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

IIO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Buomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OMOJIOTHSI — KOMILJICKCHAsT Hayka. bHoOJOTHYecKWe HayKd u
u3ydaembie uMu TpoOnembl. OyHaameHTaNbHBIC, TPUKIAAHBIE U MMOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

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

MIPOMBIIIJIEHHOCTH, OXPaHEe IIPUPOIbI

1.2

JKuBble cuctemsl Kak MmpeaMeTr u3ydeHust onosnoruu. CBoCTBa )KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U IEJTOCTHOCTb, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYDBHI, OTKPBITOCTb, caMOOpraHu3aIns,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YPpOBHM OpraHU3aIuyi KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJI€TOYHBIN, TKAHEBBIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUJOBOMH, AKOCUCTEMHBIN
(6uoreonieHoTrueckuii), OuocdepHsiii. Ilporeccel, MpoucXoasAIe B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOTo. JKHM3HB Kak ¢opMa CyIIeCTBOBAHHUSA

MaTepuu

1.3

Metonpl Ouonoruyeckoil Hayku. HalOmionenue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. lloHATHE O 3aBUCHUMON U HE3aBUCHUMOIL
nepeMmenHoil. [InannpoBanue sxcnepuMenTa. [loctaHoBka U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB.
[IpuurHBI HCKaXKEHUS PE3YIbTaTOB dKCIepuMeHTa. [loHsTHE CTaTHCTUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

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

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

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




2.2

XUMUYECKUN COCTaB KJIETKH. MaKpo-, MUKPO- U yJIbTPAMUKpPOIEMEHTHL. Boaa u
e poJib KaK pacTBOPUTENS, peareHTa, y4acTUue B CTPYKTYPUPOBAHUU KIIETKH,
TETUIOPEeryasiui. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas POJib.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne monuMepsl. benku. AMHHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuYHas, TpeTuyHas, 4YETBEpPTUYHAs CTPYKTYyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AUcaxapuibl, OJIUTOCAXapuIbl U IMOJIMCAXAPUIBI.
O6mwmii 1aH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOWMCTBA YIJICBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. TuppodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukarus aumuaos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue (yHKuuu
aunuaoB.  OOmue cBoiicTBa OMOJOrMYECKMX MeMOpaH — TeKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOIYIIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK m PHK. CtpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneotunst. [Tpuniun kommiementapHocta. [IpaBuio Yapradda. Ctpykrypa
JHK — nBoitnas cnimpans. MectoHaxoxaeHue u ouonorndeckue Gynkmuu JJHK.
Bunest PHK. @yukuun PHK B ketke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue Gpynknun AT®. BoccTaHoBIICHHBIE IEPEHOCYUKH, UX (DYHKITUH
B kieTke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHS: OMOXMMHUYECKHE M OHO(PU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel  KJIeTOK: dykapuoTudeckas W mnpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue nmpokapuoTHUecKou KieTku. KieTouHas cTeHka OakTepuil U apxeil.
OcoOeHHOCTH CTpOEHHUs TeTepoTpodHO U aBTOTPO(HON MPOKAPHOTUUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIICHO3AX.

Crpoenue u (yHKIMOHUPOBAHHUE dyKapuOTHYeckoi KieTku. [ImazmaTudeckas
MeMOpaHa (ruazmaneMma). CTpyKTypa mia3MaTuieckoit MemOpansl. TpaHcnopT
BEIIECTB 4epe3 IUIa3MaTHUecKyr0 MemOpaHy: mnaccuBHb (auddysus,
oOneruénHass auddys3us), akTUBHBIN (MEPBUUHBIA U BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PaGoTa HaTpuii-KanneBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (haronuro3. Dk3omuTo3. Kinerouynas creHka.
CrpykTypa 1 (PyHKLIHU KIETOYHOW CTEHKH PACTEHHM, TPHOOB.

Hutornasma. Iluro3ons. Lutockener. J[BmxeHue nuromiasmbl. OpraHoust
kiaeTku. OJHOMeMOpaHHbIE OpPraHOMIbl KJIETKH: SHAOIUIa3MaTHYeCKas CeTh

(BIIC), anmapar I'oabaxKu, JIU30COMBI, UX CTpOCHUE U (YHKIUH. B3anMocBs3b




OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOSHHE TPaHy sPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [mankuit
(arpanyssipHBINA) SHAOIUIA3MATHUECKU peTukyayM. CekpeTopHas QYHKIUSL
anmapara ['onbmxu. TpaHCOpPT BelecTB B KJIETKE. BakyoJin pacTUTENIBHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUH, IITACTUIBL.

Crpoenne n (yHKIMH MHUTOXOHJAPHWHA W TutacTul. llepBuYHBIC, BTOPHUYHBIE U
CIIO)KHBIE  IIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHouapl kinerku CrpoeHue M (YHKIMH HeMEeMOpaHHBIX
OpraHoMJIOB KIeTkH. PubocoMbl. MukpoduinameHTsl. MbllIeUHbIE KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHHe M JABWKEHHME JXT'YTHKOB U
pecaruek. MUKpoTpyOoUKkH HuTOILIa3Mbl. LleHTpros.

Anpo. OGonouka siapa, XpoMaTHH, KapuOIUIa3Ma, SPBIIKH, UX CTPOCHHUE U
¢byakuun. SAnepHsiit 6enkoBbiii MaTpukc. [IpocTpaHcTBEHHOE pacrookKeHHe
XpoMocoM B uHTep(hazHOM sifpe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AccuMmIISIMs M JUCCUMUIISIIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U rerepoTpodHbIi. YUacTue Kucaopoaa B 0OMEHHBIX
nporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue ATD B
00MeHHBIX TmpoleccaXx. DEepMEHTATHBHBIN XapaKTep PEaKIUid KICTOYHOTO
meTtabonu3zma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otinnumns QepMEHTOB OT HEOPraHWYEeCKHX KaTalau3aTOpOB.
benku-aktuBaropel U OEIKU-UHTHOUTOpPBL.  3aBUCHUMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHHTE3 OpraHuyeckux BemecTB B kieTke. dorocunres. Pouib
XJoporiacToB B mpouecce ¢orocuHre3a. CeToBas W TeMHOBas (a3bl.
[IponykTuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HakTOpOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

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

AnHas’poOHbIle opraHu3Mbl. Bunel Oposkenus. IlpoaykTel OpokeHUS U UX
UCTIOJIb30BAaHUE YETIOBEKOM. AHA’POOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONE3HEH.

AdpoOHBIE OpraHU3Mbl. JTarbl YJHEPTeTUYECKOoro ooMeHa. [10roToBUTEeNbHBIIH

artai. ' nmukonus — 6CCKI/ICHOpOJIHOC PaCIICIUICHUEC TNTFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXxaHue. Pojib MUTOXOHIpUU B
mporeccax — OMOJOTHMYECKOro  OKucieHHus.  Llukiauueckwe — peaxiuu.
OxucnurensHoe GpochopumupoBanue. [IpenmymiecTBa adpoOHOTO yTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO 0OMEeHa

2.5

Peakuun marpuuHoro cuHtesa. lIpUHIMI KOMIUIEMEHTApHOCTH B pEAKIUAX
MATPUYHOTO  CHHTe3a.  Peammsanusi ~ HAClEACTBEHHOH  WH(OpMAINU.
I'eneTnueckuit ko, ero cBoucTBa. TpaHckpunuus — matpuuHbiil cunre3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU: KOMIUIEMEHTapHOCTb, AHTHUIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTb. 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. Perynsins akTHBHOCTH I'€HOB
y npokapuot. ['unoresa onepona (®. XKaxo0, XK. Mano). Perynsauus oOMeHHbIX
nporeccoB B kieTke. Kilerounsiii romeocras.

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

Bupychrie 3a00sieBanus yenoBeka, KUBOTHBIX, pactenmit. CITNJ], COVID-19,

COIMaJIbHbIC U MECAUITUHCKHUC HpO6J’ICMBI

2.6

Knerounsrii mwmkn, ero mepuoasl W perymsanus. Hurtepdaza u  MHUTO3.
Oco0eHHOCTH TMPOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEPUO Bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — penmukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJIICTBHOCTD.
Mexanu3zm perukanuu JJTHK. Xpomocomsl. CTpoenue xpomocoM. TenoMepsl u
TeaoMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapHOTHN. J[UTIOMIHBIR u
rariouaHbii  Habopbl XxpomocoM. [‘omonoruunsie xpomocoMsbl. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a M MIPOUCXOSIINE B HUX MPOIIECCHI.
Tunsl muto3a. Kapuokunes u nutokuHe3. bronoruueckoe 3HaueHHEe MHUTO3a.
Perymsimuss mMuToTHYecKoro nukia kieTkd. [Iporpammupyemas kieToyHas
rudens — anomnros.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCcKas CUCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIBHEBIC, MHOTOKJICTOYHBIC OpTraHNU3MBbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUST OpPraHu3MOB: Oecnojioe (BK/IIOYas BEr€TaTUBHOE) U
noyioBoe. Buasl 0ecnosioro pa3MHOXKEHHs: MOYKOBaHHUE, CIOPYIISINA,
(bparmenTanus, KIOHHPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBbie KieTku, Wi TameThl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormuecknii
CMBICIT MEM03a U TIOJIOBOTO TTpouecca. Meio3 v ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pazpurue. ['amerorene3 y >KMBOTHBIX. [I0JIOBBIE Keye3bl.
OO0pazoBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
CrpoeHue moJyioBBIX KieTOK. OIUIOJAOTBOpEHHE U SMOpPHUOHAIBHOE pPa3BUTHE
JKUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUS: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

WnmuBuyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
YKUBOTHBIX (Ha mpumepe aryikn). pobnaenue. Tunsl npodnenns. OcodeHHoCcTH
NpoOeHNsT MIIEKOTUTAIOUINX. 3apO/IbIIIeBbIe JUCTKU (racTpyisuus). 3akiaiKa
OpraHoB W TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3anMMHOE BIUSIHHWE YacTed
Pa3BHUBAIOIIETOCS 3apojiplilia (AMOpHOHATBHAS WHAYKIHNS). 3aKiajka IJlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJlbTaT MEpapXUUECKUX B3aUMOJICHCTBHUI T'€HOB.
Bnusiane Ha »MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaromiei
Cpelpl.

Poct u pasButme >xuBOTHBIX. [locTomMOpuoHanbpHBIM miepuoa. Ilpsimoe wu
HempsiMoe pas3BuTHe. PazButHe ¢ MeramMopdo3oM y OeclO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3HaueHUE MPSIMOTO M HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTpaHEHUE B mpupoje. TUmlbl pocta ;KkUBOTHBIX. DaKTOPHI
peryisiliMi pocTa JKUBOTHBIX U denoBeka. Craguu NOCTIMOPUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U YesioBeKka. [leprnoapl oHTOreHe3a yenoBeKa.
PasmMHOXeHue u pa3Butue pacteHumid. ['amerodut u cmopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE U PAa3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BOWHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CeMeHH. MeXaHU3Mbl PETYNISIMM OHTOIeHEe3a y pacTeHud u

KHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIA U peuecanHHﬁ IMPpU3HAK,
roMo3uroTa, rerepo3urora, 4Yucrad JIMHUA, FI/I6pI/I,Z[LI, I'CHOTHII, q)eHOTI/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 MOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H paclierieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MImoTe3a YMCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOuHBIN XapaKTep HaclieJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetnil 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHUS  TpHU3HAKOB.  L[UTONOrMYecKHe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprauna. CremieHHoe
HACJIEIOBaHUE T'€HOB, HapYIIEHHUE CUECIUICHHUS MEXKIYy T'€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIN MeXaHU3M ONpeAeseHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U rereporameTHbIi noJi. ['eHeTndeckas
CTPYKTypa TMOJIOBBIX XpOoMOcOM. HacrmemoBaHwe NpU3HAKOB, CLEIUICHHBIX C
MOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. B3anmMoaelCcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [lomumepus

3.4

B3aumopeiictBre reHoTMIa U cpeabl Opu  POpPMUPOBaHHMU  (PEHOTHIA.
N3menunBOCTh IpHU3HAKOB. KauecTBEHHbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHASI.

MomudukanonHas —~ M3MEHUYMBOCTh.  Pomb  cpeapl B (OpMUpOBaHUU
Mo M(pUKaMOHHON m3MeHunBocTH. Hopma peakumu npusHaka. BapuarroHHbII
psan u BapuaronHas kpuBas (B. HMoranncen). CpoiicTBa Moau(HKalMOHHON
WU3MEHYMBOCTH.

'enoTnnnueckass n3MeHYMBOCTb. (CBOWCTBA TI'€HOTUIMYECKOW HW3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAI[IOHHAS.
KomOunatuBHas u3MeHYMBOCTh. MeHo3 U TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOMN M3MEHYMBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTH B CO3JJAHUU
TeHEeTUYECKOTO Pa3HOO0pa3us B IpeiesiaX OJJHOTO BUA.

MyrtanuoHHas U3MEHYUBOCTh. BU/ibl MyTalnii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalUMH. SIAE€pHBIE M LUMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue M I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpOLEcca. 3aKOH TOMOJIOTHUECKHX PSIOB B HACIEICTBEHHOU
n3meHunBocty  (H.M.  BasunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD
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Kapuotun uenoBeka. MexayHapoaHass nporpamMmma HCCIEIOBAHUS TE€HOMA
YyelnoBeKa. MeTonpl M3y4eHUsI TEHETMKM YEeJIOBEKA: TI'€HEaJOTMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUICCKHUIA, MOITYJIALIMOHHO -CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpeMeHHOE  OMpeNeeHUe  TEHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C IIOMOIIBIO
[MI1P-ananmu3a. HacnencrBeHHble 3a00jcBaHHMS  uejoBeka. ['CHHbIE W
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HaCIeJACTBEHHOMU
MPEAPACIOI0KEHHOCThIO. 3HaUYE€HUE MEUITMHCKON TeHETUKH B TIPSO TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUs M CENEKIUs. 3apOXKACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunoBa 0 IIeHTpaX NPOMCXOXKIEHUS M MHOrooOpaszusi KyJIbTYpHBIX
pacreHuii. Posp cenekuuy B CO3JJaHMM COPTOB PACTEHUM M TMOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTMUECKHX pSJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuiosa, ero 3HaueHue yis CEIEKIIMOHHON paOOTHI.
Meroapl ceneknMOHHONW paboThl. MCKyccTBEeHHBI OTOOp: MacCoOBBIA U
WHIMBUAYyIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenmekuwu.  McmpiTaHue
Mpou3BOAUTENEeH Mo MOTOMCTBY. OTOOp MO TEHOTHILy C MOMOIIbIO OLIEHKHU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKITMOHHONW pa0boThl. PamuarinoHHbI
U XHUMHUYECKUH MyTareHe3 KaK HMCTOYHHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. Mcrmonap30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOJIOB
pekomOunanTHbIX JJHK a1 monmydyeHust ncxoHOTO MaTepuaia sl CelIeKIIUH.
[Tonmyyenne nomuruionioB. BHyTpuBHaoOBas ruGpuam3anys. bim3kopocTBeHHOE
CKpelmBaHue, Wi MHOpuaHT. HepoacTBEeHHOE CKpeIMBaHKUe, WM ayTOPHIUHT.
I'erepo3uc u ero mpuumHel. Mcnons3oBanue rerepo3uca B cenekimu. OtaanéHHas
rubpumzanus. [Ipeomonenne Oecrioqus MEKBUAOBBIX TMOpUIOB. JloCTKeHUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEeKTBI, UCTIONIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYIbTYPHI,
MUKPOOPraHU3MBI, HX XapaKTepUCTUKA. TpaauluoHHAs OUOTEXHOJIOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJOYHBIX  IMPOJYKTOB,  BHUHOJENHUE.
Muxkpobuonornueckuii cunTe3. OOBEKTh 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. JlocTmkeHHs W TepCHeKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeauIuHCKHe OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOTOOOpa3#e OpraHMYeckoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcCTeMa
opranndeckoro mupa. I[Ipunmuns! kmaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHU3MOB.

Oco0eHHOCTH CTPOEHMS U KU3HEIEATEIBHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baxrepuu, apxeu, 0 JTHOKJIETOUHbIE I'PUOBI, OAHOKIETOYHBIE BOJOPOCIH, IpyTrHue
npotucTtsl.  KosloHManbHble  OpraHu3Mbl.  JIBHDKEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOHUTHOE, KT'YTHKOBOE, PECHUYHOE. 3alIUTa Y OJJHOKIETOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJTHOKJIETOYHBIX OPTaHU3MOB. TaKCUCHI

4.2

MHOroKk/IeTouHble  pacTeHus. B3anMMOCBI3p 4YacTeld  MHOTOKIJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm Kak enuHoe neioe. TkaHu pacteHU. TUIBI pacTUTENbHBIX TKAHEH:
oOpa3zoBaTesibHas, TOKPOBHAsA, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKasl.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTOJOKEHHMs TKaHEH B oOpraHax

pacTeHui

4.3

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OyHKIIMU OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BukeHHe MHOTOKJIETOUYHBIX PACTEHUIA: TPOITH3MBbI
n Hactuu. [lornomenue BOMBI, YIIEKHUCIOIO ra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennid. uddy3us razoB dyepe3 NOBEPXHOCTh KICTKH.
TpaHncnopTHble cUCTEMbl pacTeHUW. Beigenenwe y pacreHui. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukymna. CpeacTBa MacCMBHOM M XUMHYECKOMH
3aIuUThl. ODUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3npakuMocTb M peryisuus y

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

4.5

MHOTOKJIeTOYHbIE  KMBOTHBIE. B3anMMoCBsI3p  4YacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeocta3. TkaHu )KUBOTHBIX U YejoBeKa. THIIbI
KUBOTHBIX TKaHEH: sMuTeNHalibHas, COCIUHUTENbHAs, MBIIICYHAs, HEPBHAS.
Ocobennoctu cTtpoeHus, (GYHKIMA U pacHoOJOXKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHre MHOTOKJISTOYHBIX JKUBOTHBIX. IluTanme KuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxanue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIxaHW€e ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHHUE CTPOCHUS
JETKUX MIO3BOHOYHBIX )KMBOTHBIX. JlbIXaTelIbHAS CUCTEMA YesloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL U MICKONUTAKOIMX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHcHoOpT BeweCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHass  cucTeMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIICHUs. DBOJIOMUOHHBIE YCIOKHEHHSI CTPOSHHS KpPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljieneHue y opranu3moB. Beinenenue y
#KUBOTHbIX. CoKparuTenbHble Bakyosiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACINUTEILHON CHCTEMAMH. BeiienieHne y Mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uX
MIPOU3BO/IHBIE.

PazgpaxkuMocTh 1 perynsnus y OopraHu3MoB. PazapakumocTs y OJHOKIETOUHBIX
opraHm3moB. Takcuchl. Pa3znpakuMoCTh W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BEeNIECTBA U MX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryisiins y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cuctema m €€ oTaensl. OBOJMIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3zpabotka anmroputmMoB U mporpamMm Juisl 3¢ ¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eloBeKa U ero 3I0pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB uesioBeka. OTIebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexkropHas nyra. be3ycioBHBIE W YCIOBHBIC
pedaekcel. 'ymopasibHasi peryisius W SHAOKPHHHAS CHCTEMa >KMBOTHBIX H
yesnoBeka. JKene3bl 3HI0KPUHHON CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOW M SHAOKPHHHOW cHCTeM. [ umoTamamo-rumodu3zapHas

cuctema. Pednexc u pednexropnas ayra. besycioBHbie U yCI0BHbBIE pedIeKCh

5.2

3amuTa opranu3ma ot 6onesHei. IMmmyHHas cuctema dyenoBeka. KieTouHsiil u
TyMOPAJbHBIM UMMYHUTET. Bpoxn€HHBIN, MpuOOPEeTEHHBIN crenubuIecKuii
uMMyHUTeT. Teopus KIOHaIBbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBEThl OpraHu3moB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

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

Kpyru kpoBooGpamienus. Pabota cepaua u e€ perynsuus

5.4

Hpbixanue yenoBeka. Juddy3uss ra3oB depe3 MOBEPXHOCTb  KIIETKH.
JlpIxaTenpHas cUCTeMa u4esoBeka. JlpIxarenpHash NOBEPXHOCTb. Perymsanms

JIbIXaHus. [|pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTAenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHble  Kene3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPEHUE

5.6

IToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. llouku. CrpoeHue u
¢byHkunonupoBanue HeppoHa. GUIbTpanus, CEKperus 1 00paTHOE BCAChIBAHNE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiaeneHMs. OOpa3oBaHHe MOYH y YETIOBEKa

o.7

I[BI/DKGHI/IG yeJloBeKa: MblieuHas cucrema. CKeJleTHBIC MBbBIIIOBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTeH

Teopus 3Bomronuu. PazButue xnu3Hu Ha 3eMiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. [lpenmochuiku  BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nesrenpHocTh Y. JlapuHa.

JBuxymue cuiibl 3Bostonuu BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHsI OpPraHM3MOB, HAacJeJACTBEHHAas W3MEHYUBOCTb, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bostounu (CTI). HelitpanbHas Teopus
sBosron. CoBpeMeHHas! 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOTIOIMOHHOMN

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUpPa

6.2

[Monynsius xak sMeMeHTapHas eAuHHIA HBoJitolrd. COBpPEMEHHBIE METO]IbI
OIICHKH T€HETHYECKOrO pa3HOOOpa3usi U CTPYKTYphl momynsuuidl. M3meHeHue
reHooHJa TOMYJSAUU KaK AJIEMEHTapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetTudeckoro paBHoBecus J[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTalMOHHBINA
nporecc. KomOmHaTMBHass W3MEHUYMBOCTh. [JIpeii) TEHOB — ciydaiiHbIe
HEHANpaBlieHHbIE HW3MEHEHHUs YacTOoT ajulenedl B monynsuusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — nomynsuuid: — reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHMoJIorrYeckas (pernpoyKTHBHAS).

EctectBennsiii  0oTOOp — HampaBisiromuii  ¢aktop sBoitoruu.  Dopmbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pynruBHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB ~ Kak  pe3yidbTaT  MHUKPOIBOIIOIUHU.
Bo3HukHOBeHHE  MpHCIOCOOJeHHM y  OpraHu3moB.  ApomMopdosbl  u
uanoanantanuu. [Ipumeps! npucnocobaenuii y opranuzMoB. OTHOCUTENILHOCTD
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepunm u CTpyKTypa. BumooOpa3zoBaHme Kak pe3yibTar
MUKpO3BOJIONUU. V30msmms — kiroueBoit gaktop BumooOpasoBanus. [lytu u
CHOCOOBI BHUJI000pa30BaHUSA: aJIoNaTpPUUECKOe (reorpaduueckoe),
cCUMIaTpU4YecKkoe  (IPKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJMUILIONAU3AIIHS,

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




Mexanu3msbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
Ooropa3znooOpasus. MUKPOIBOIIONUS M KOIBOJIIONHUS MApa3sUTOB U MX XO3SEB.
Mexanu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIIOCOOBI

O0pBOBI C HEl

6.3

Metoap! U3y4eHUs] MaKpOIBOIIONHH. [[aJeoHTOOTHYECKHE METO bl U3YIeHHS
sBosonuu. [lepexonnbie Gopmbl U PUIIOrEHETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckre MmeTo el n3ydeHus sBotonuu. CpaBHeHUE (IIOPHI U (hayHBI
MaTepUKOB U 0CTpoBOB. broreorpaduueckue odnactu 3emin. Buasi-sHaeMuxku
Y PEJHKTEI.

OMOpPHOJIOTMYECKHE M CPABHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
HBOJIIOIMH. ['eHEeTHUECKEe MEeXaHU3MBI IBOJIOIMM OHTOTEHE3a W TIOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJIOTMYHBIE OPTaHBL
Pymumentapable  opraHbl W aTaBU3MBL ~ MOJIEKYISIPHO-TCHETHUECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHe METOIbl  W3YYCHHS  DBOJOIHH.
I'omonoruuansie reHsl. COBpeMEHHBIE METOJIBI IOCTPOSHHSI (PMITOTEHETHIECKUX
JIepEBbHEB.

XPOMOCOMHBIE MyTaIlMH U HBOJIIOLMS FTEHOMOB.

OO6mume 3akoHOMEpHOCTH (TpaBuiia) 3BOJONMH. HeoOpaTuMoCTh 3BOJIOIHUU.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHHUSI JKM3HM Ha 3emie. AOuoreHes w
naHcrepMus.  JloHaydHble — NpPEACTaBICHUS O  3apPOXKICHUU  KU3HHU
(kpeaunonusM). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHUA KU3HU U e
ompoBepkenue omnbiTamu  O. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tamnbl Heopranuyeckoil sBosmonuy. [lnanerapnas (reojsoruyeckas)
IBOMIONMS. XHUMHUYECKash HBOJIIOUMS. AOHOTCHHBIH CHHTE3 OPraHUYeCKUX
BemectB U3 Heopranmdyeckux. OmbiT C. Mumnepa u I'. FOpu. OOpazoBanue
nojuMepoB U3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa Jx. XonneitHa, reneruyeckas rumoteza I'. Mémnepa.
Pu6o3umser (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE 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 opranndyeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmu3Ma. Bo3HUKHOBEHHE NEPBBIX SKOCHCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOIJIEHKM KaK aHajor MepBbIX Ha 3emie
coobmuiectB. CTpomMatouThl. [IpOKaprOTHI U 3YKapUOTHI.

[IpoucxoxxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. BoO3HHMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl 3BONIONMU BBICHINX pacTeHHd. OCHOBHBIE apoMOp(dO3bI
pacteHuii. Bpixon pacreHmid Ha cyumry. IlosiBiieHMe CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM KMBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — OSIBIIEHHE COBPEMEHHBIX
tunoB. [lepsbie Xopa0BbIe )KUBOTHBIE. JKU3HB B BOI€. DBOJIIOIMS T0O3BOHOYHBIX.
[Tpoucxoxnenue ampuduii u pentuiauit. [IporucxoxaeHne MIESKONMUTAOIMNX U
ntul. [lpunnun kiaroueBoro apomopgdosa. OcBoeHue Oecro3BOHOYHBIMU U
MM03BOHOYHBIMH KUBOTHBIMH CYILU.

PasButHe xu3HM Ha 3emile IO 3paM U IEPUOIaM: apXe, IPOTepO30i, Maaeo30i,
Me3030#, KaiftHO30#l. OOImmas xXapakTepUCTHKA KIMMaTa M T€OJOTHYECKHUX
npoueccoB.  [losBneHMe W pacuUBeT  XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpazoBaHue: €ro ycaoBHs U BIMSHUE HA T'a30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMHUPAaHUSI — 3KOJOTMYECKHE KpHU3MCHl Ipouuioro. IIpuuuHbEl 1
CJIEACTBUSI MAcCCOBBIX BhIMUpaHUl. COBPEMEHHBIN SKOJOTHMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3amaum anTpomoJsiornd. Metonel antpononorud. CTaHOBIEHHUE
IIPEICTaBICHUN O IIPOUCXOKICHUH YesioBeKka. COBpEMEHHBIE HayYHbIE TEOPUHU.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($HU3H0JIOTO-ONOXUMHYECKHE,
noseneHyeckue. OmMuus 4YelloBeKa OT JKUBOTHBIX. IIpsmoxoxknenue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU
CUTHAJILHOU CUCTEMBI.

JBwxyue cuibl (GakTopbl) aHTpororeHe3a: OUMOJOIMUECKHE, COLUANIbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcCHOBHBIE CTagUU AHTPOINIOTE€HE3a. ABCTPAJONUTEKH — JBYHOTHE IPEIKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yenosek
NpSAMOXOJAIIMA W TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJIOBEKa U 4YeloBeKa
pa3zyMHOro. YenoBek HEaHIAEPTAIBCKUI KaK BHUJ JIFOAECH XOJIOJHOIO KIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IIpcaAcIaMunu A(pr/IKI/I




DBOMIONUS COBPEMEHHOTO 4YeNloBeKa. ECTeCTBEHHBI OTOOp B MOMYNIALHUAX
yenoBeka. MyTallmoHHbIN nporiece ¥ noauMopdusm. TlonmynsinoHHbIE BOJIHBL,
nperid reHoB, Murpaius U «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: €BpomneouHas
(eBpasmiickasi), aBCTpaJO-HErpoMJHAsT (dKBAaTOpHAIbHAs), MOHTOJIOMIHAS
(a3marcko-aMepuKaHcKasi). Bpems W myTu pacceneHusi 4eJIoBeKa IO IUIaHeTe.
EnuncTBO  yenmoBeueckwx pac. Hayunas HECOCTOSTENBHOCTh —pacu3Ma.
[TpucrocoOIeHHOCTh YeTloBeKa K Pa3HBIM YCIOBUSM OKPYKAOIIEH CpeIbl.
Bnusinue reorpaguueckoit cpeapl U apeiida reHOB Ha MOPQOJIOTHIO U

(hbU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCYyHUEC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxostorun. CBsI3b 3KOJIOTUH C IPYTUMHU HaAyKaMU.
Metonel 3konoruu. IloneBsie HaOmoOIeHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
MpUpPOJIHEIE W JabopaTopHble. MonaenupoBaHue B JKOJOTHH. MOHUTOPHHT

OKPYXKaIOIIeH Cpebl: TIOKATbHBIN, peTHOHAIBHBINA U TJI00ATBHBIN

7.2

DKoJjorudeckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAeWcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, aHTPOTIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH JACHCTBHUSL HSKoOJIOTHUECKHX (akTopoB. IIpaBumio
muanmyMa (K. Ilnpenrens, 0. JInbux). TomepaHTHOCTb. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnyeckue ¢aktopsl. CBeT Kak dKoiorudeckuii gaxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHuii M >KMBOTHBIX [0 OTHOIICHHIO K cBeTy. CHUTrHalbHasg pOJib CBETA.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKoJormueckwii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [lolKkuIoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oakonoruueckuit Qakrtop. Ilpucnocobnenus pacreHuii K
noJiIepskaHuio BoAHOro Oananca. Kiaccudukainus pacTeHUid M0 OTHOLICHUIO K
Bojie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAS, MOYBEHHAs,
ryOWHHAs TOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpejl oOuTaHust opraHu3MoB. [IpucmocobraeHuss OpraHu3MoB K
YKU3HU B Pa3HBIX Cpeax.

buonoruuecknie putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE H
roJn4Hble pUTMEL. [IprCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIIOBUW KU3HH.




XKuznennsie popmbl opranu3moB. [lonstue o xu3HeHHO# (opme. XKu3HeHHbIE
(OpMBI pacTeHUi: NepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTEI. OCOOEHHOCTH CTPOCHHSI 1 00pa3a KHU3HU.

buoTtnueckue daxTopsl. Buapl OHOTHYECKHUX B3aUMOJCHCTBHIA: KOHKYPEHIIHS,
XMILHUYECTBO, CUMONO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, Qopuueckue, ¢abpudeckue). 3HAUCHHE
OMOTHUYECKUX B3aMMOJCHCTBUM Uil CYIIECTBOBaHUS OPraHU3MOB B Cpele

oburtanus. [I[puHIUI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKU momyssiiun. [lomynsanusi kak Ouosiorudeckas
cucreMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3NUECKUX 0aphepOB U 0COOCHHOCTEM
OunoJIoTHH BUJOB B (POPMUPOBAHUH MTPOCTPAHCTBEHHON CTPYKTYPHI TOMYJISIUHA.
OcHOBHBIE TIOKa3aTEeNH TOMYJSIIIUN: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIys.

Dxoyiorrdeckas CTpykrypa mnomyiasnud. OreHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANUA U €€ peryisiius. bBHoTHyecknii moTeHIa MOMYJISIIHH.
MogaenupoBanue JUHAMUKH monyiasnud. KpuBble pocTa YHCICHHOCTH
nonyssiiuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISIHA: POJTb
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
ctparerun BuaoB (- u K-ctpaterun).

[Tonsatue 00 »skoylorMvecko Humie Buaa. MectooOutanue. MHoOroMmepHas
MoJieab skoJiorndecko Humu Jx.M. XatuuHcoHa. PazMepbl AKOJOTMYEeCKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIU.

Bun kak cucrema mnomymsuuid. Apeanbl BUIOB. Buabl M MX JKU3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TIOBEJACHUS W  MUTPAMA  YKHUBOTHBIX.

buonornueckue naBazumn JYXXEPOJHBIX BUAOB

7.4

CooOmiectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u Mexay
opranu3MamMu B OuolleHO3e. DKocHcTeMa Kak OTKpbiTasg cucrema (A.J[x.
Tencnu). OyHKIMOHATIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckre ypoBHH. Tpoduueckne memu U CeTH.
Abunotuueckue 610k 3xocucteM. [louBsl U uiIbl B 3kocucTeMax. KpyroBopor
BEILECTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHoBHBIE TIOKa3aTenu 3KocucTeMbl. buomacca u npoaykuus. DKOJIOTHYECKHUE
MUPAMHUJIBL YHCell, OMOMAaCChl U DHEPTUU.

HamnpaBnenHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cyKieccun. [lepBuunblie u

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




cykueccun. Knmmakcaoe — cooOmectBo.  buopasnooOpasme #  mojiHOTa
KPYTOBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArpoiieHo3. Paznuuus Mex 1y aHTpONOT€HHBIMH U TPUPOTHBIMHU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opoackas ¢iopa
u ¢ayna. CuHaHTpOoTH3aIUsi TOpPOJCKOW QayHbl. buonormdeckoe w
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKS OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[TepeHoc 3HEprun M BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OpPraHU3MOB, TONMYJALMHA H DSKOCUCTEM B VYCIOBHUSAX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUI

7.5

buocdepa — oOmemnanerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBana >ku3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
o6uocoepsl u e€ coctas. XKupoe BemecTBo 6uocdeps! U ero GyHKINU.
3aKkoHOMEpHOCTH cymiecTBoBaHus Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI. J[MHamMuueckoe paBHOBecwme B  Omocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE LUKl (yriiepoja, as3oTa).
PurmudHOCTH siBeHM B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o 6Gmome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOWHBIC JIeCa, CMEIIAHHBIC M ITUPOKOJUCTBEHHBIC Jieca, CTEIH, CABAaHHBI,
MyCTBIHU, TPONHYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTENbHBIA W
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS KUBBIX CUCTEM, OIIEHKA MX PECYpPCHOTO MOTEHIMAIa U

onochepHbIX GYHKITUN

7.6

DKOJOTHYECKHE KPU3KUChI U UX NMPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3iyxa. 3arpsi3HEHUE BOJHOM CPEIbl.
Oxpana BoJIHBIX pecypcoB. Pa3pymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpOTIOT€HHOE BO3/JCHCTBUE HA PACTUTEIbHBIM M KMBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLIUIBI OXPAHbI TPUPOIBL.
Kpacubsie xnuru. Ocobo oxpansiembie npupognsie tepputopun (OOIIT).
Bborannueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHbBIE TPUHIMUIB YCTOWYMBOTO pAa3BUTHSL YEJIOBEUECTBA U IPHUPOIBL
PanponanbHOe  TPUPOJONONB30BAaHME U COXPAaHEHHWE  OHOJOTHYECKOTO

pa3zHooOpaszus 3emin




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

-buonorus. buonornyeckue cuctemMbl U Ipolecchl; yriyoneHHoe oOydenue, 10
kinacc/ TepemoB A.B., IlerpocoBa P.A. OOGmectBo ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

-buonorus. buonornyeckue cuctemMbl U Mpolecchl; yriyoneHHoe oOydenue, 11
knace/  TepemoB A.B., IletpocoBa P.A. OOmectBo ¢ orpaHud4eHHOMN
orBeTcTBeHHOCTHIO « Ol MHEMO3WHA» N.b Aradonosa, B.I1. CuBornazon
buonorus 11 6a30Bb1ii u yriyonennsiit ypoBau. Mocksa, "l[Ipocsemenue" 2021
-B. U. CuBornazos, .b. Aradonosa, E.T. 3axaposa buosnorus. O6mast Guomorust

10 6a3oBsIif ypoBeHb. Mocksa "JIpoda" 2020

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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