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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiero odbpasoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX NMOJIOKE€HUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHa uzydenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nojoxenusM GI'OC COO npodubHbIe ydeOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepenianu  OOy4eHUsT Ha YypOBHE CpeAaHero oomiero oOpa3oBaHUs U
pU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeqHUM NpodecCHOHaNbHBIM U BhICIIUM 00pa3zoBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JOHKEH OBITh OPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTEeIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaneil o0y4aromMuXcss M CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTh HAyyHOTO 3HAHUS, CBS3aHHOIO ¢ OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXOJIOTUEH, CHIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HoMy nipeameTy "buonorus" naét npeacraBieHue o HeIu
U 3a/1auax u3y4deHusi yuyeOHoro mpenmera «buonorus» Ha yriyOojJ€HHOM YpOBHE,
omnpenensieT o00s3arenbHoe (MHBApUMAHTHOE) TIPEIMETHOE COJIEp)KaHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feilaM M TeMaM, paclpeleseHue 10 Kiacca,
PEKOMEH/yeT MOCIEA0BATeIbHOCTh M3Y4YeHUs Yy4eOHOro marepuaia ¢ yd&€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€d, JIOTUKM Y4eOHOro Mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme mo Ouoaoruu peaan3oBaH
TIPUHIIAIT IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCS  HAMPABIECHHOCTh  Ha
MOCIIEyIOIee pa3BUTHE OWOJOTUYECKHX 3HAHWW, OPUEHTUPOBAHHBIX HA
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBIIIJICHUS, PEACTABICHH O 3JJOPOBOM 00pa3e KU3HH, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHUSI K OKPY’KaIoIIel MpUPOIHOM cpese. B mporpamMe mo OHMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTM YyueOHOoro mpeaMmera «buonorus» B pealn3aluut
tpeboBannii ®I'OC COO K mIaHUPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM H
NIPEIMETHBIM pe3ysbTaTaM 00y4deHUs U B QOPMUPOBAHNN OCHOBHBIX BUJIOB Y4EOHO-
[IO3HABATEIbHON JI€ATEIBHOCTH OOYy4YaroIIMXCS 10 OCBOEHUIO COAEpPKaHMS
OMOJIOrMYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepuIacT OUOJIOTHYECKOe 00pa30BaHKE B IKOJIE U OPUEHTUPOBAH Ha paCIIUPEHUE
1 yriayOJieHre 3HaHUN 00y4YaronInuXxcs O )KUBOU MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOUM OMOJ0OTHH, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yuebHOro mpeamera «buosorus» Ha YIriIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYyYEHUIO
OMoJIOTMYecCKOro  oOpa3oBaHUsi B By3aX M OpraHM3aldsX  CpPEIHEro
npodeccruoHaabHOro oopazoBanusi. OCHOBY €ro CoJiep KaHHsI COCTaBISET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYCHUH  OOYyYaIOUUMHUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHX Pa3feioB OMOJOTMH Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPBI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKUX 3HAHHMM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJYUYCHHBIMH OOYYAIOIIMMUCS TPU U3yYECHUH
bu3uKH, XUMUH, reorpapuu 1 MaTeMaTHKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHeHus1 OUOJIOrHYecKoro pazHooOpasus miuaHeTsl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTHH U OHOJIOTHHU
pPa3BUTHS, TEHETHUKU M CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHOJIOTHUH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHHWKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE yUY€HUE, OCHOBBI
9KOJIOTUH U Y4eHHue 0 ouocdepe.

VYyeOubiii  mnpeamer  «buonorus»  mpu3BaH  00ECMEYUTh  OCBOCHHE
0Oy4JaromMMHCs OMOJOTUYECKUX TEOPUH U 3aKOHOB, UJIEH, MPUHIIUIIOB U MPaBUJI,
JIEXKAIHUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3WM M OCOOCHHOCTSX KICTKH, OpTraHWu3Ma, IOMYJISIIHNH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIONINXCA HAYYHBIX TOCTHXKCHHSIX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH, TIPUKIIAJHBIX ACMEKTaX OUONOTHYEeCKUX 3HaHui. Jls
pa3BUTHS W TOIJCPKAHUS HWHTEpeca OOyJaromuxcsi K OWOJIOTUH Hapsay Co
3HAUYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuasia B COAEPKaHUU MPOTPaMMBI
o OMOJIOTUY TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UYECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B PEIIEHUE BAKHEUIINX OMOTOTUYECKUX U IKOJIOTHYECKHUX MPOOIIEM.

Henb nzyyenus yueOHoro npeamera «buonorus» Ha yriry0OJa€HHOM YpOBHE —
OBJajicHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHTa ¥ MPUOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpENeNEHHONW 00nacTu
po(ecCUOHANBHON N1eATEbHOCTH, CBSI3aHHOM C OWONOrueil, uim K BBIOOPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOKEHUSI OMOJIOrMYECKOro 00pa3oBaHuUsl.

JlocTwkeHnne TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriay0aEHHOM YPOBHE 00ECTIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a]1a4:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBbI OMOJIOTMUYECKUX 3HAHWMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TECOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOEHUH, MHOT0OOpa3uu M OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIus, BU, OMOTeOleH03, Onocdepa); O BBIIAIOITUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISIPHOH W
KJICTOYHOUN OMOJIOTUH, SMOPHOJIOTHH M OMOJIOTUHU Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTCTHYCCKOW OWOJIOTHH, ITaJICOHTOJIOTHH, DKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTUYCCKUX KCCIICIOBAaHUN B
nabopatopud W B mpupoje (HaOMIOJICHHWE, UW3MEpPEHHE, JKCIICPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJicHHe OOYYaroIIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO  HaXOJWTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALIMIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CUMBOJIMKOH; YCTaHaBIUBATh CBA3b MEXIY
pa3BUTHEM OHOJIOTMM ¥ COIUAIbHO-)KOHOMHUYECKHUMU U  IKOJOTHYECKUMHU
npoOsieMamMu 4YeOBEYeCTBA; OLIEHHWBATH IOCIEACTBUS CBOCH IEATEIBHOCTU TIO
OTHONIICHUIO K OKPY)Kalolle NPUPOJHOU cpele, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH M  COOJIIOAATH  MEPHI
npoguIaKTUKKH WH(EKIIMOHHBIX 3a00JICBAaHUM, MpaBUJIa TOBEJICHHUS B MPUPOJAC H
obecrieueHus: OE30MMaCHOCTH COOCTBEHHOM JKHU3HEACATEILHOCTH B YPE3BBIYAHHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YJAIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIAAIONIUMUCS OTKPBITUSIMA M COBPEMEHHBIMH
UCCJICIOBAaHUSMH B OWOJOTHH, PENIaeMBIMH €10 MpoOJeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHIS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUH,
perieHusi OWOJIOTMYECKUX 3a]lad, MOJCIMPOBAHMS OHOJIOTHYECKHX OOBEKTOB U
HPOIIECCOB;

BOCTIUTaHUE Y O0YyJarONIMXcsl IEHHOCTHOTO OTHOMICHHS K KUBOW MPHUPOJIC B
IEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSIM; (OPMUPOBAHUE IKOIOTHICCKOM,



TeHETUYECKOU TPAMOTHOCTH, OO KyIbTYpBI IOBECHHS B IPUPO/IC; MHTETPALIHH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

npuobpeTeHre  OOyJaromMMHUCA  KOMIIETEHTHOCTH B palMOHAIBLHOM
MIPUPOIOTIONB30BAHUH (COOIIIOIEHUE TTPABIII TIOBEJICHUS B IPUPOJE, OXPAHBI BUIOB,
KOCHUCTEM, Ouocdepnl), COXpPAaHEHHH COOCTBEHHOI'O 3J0pPOBbsi U 3JI0POBBS
OKpYyXKarommux Jojeid  (coOmromeHuss Mep NpouiIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne OE30MACHOCTH KU3HEACSITENPHOCTH B YPE3BBIYAWHBIX CHUTYaIUAX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJBb30BAHMUS
OMOJIOrMYECKUX 3HAHUI U YMEHUI B TTOBCETHEBHOM JKU3HH,

co3JgaHue  YCJIOBUM  JJid  OCO3HAHHOIO  BbIOOpa  OoOydHarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
nocieaymnemMy mnpodecCHOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIUBHUYaTbHBIMA HHTEPECAMU U TIOTPEOHOCTSMH PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHH Ha YIIIyOJICHHOM
ypOBHE cpeliHero obiiero oopasoBanus, cocrapisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hepenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYIIECTBISIETCS C Y4ETOM CIelU(UKH €TO CONEp)KaHWs W HAIPaBICHHOCTH Ha
IPOJOJIKEHUE OMOJIOTMYECKOro O00pa3oBaHMS B  OpraHu3alUsaX CpeaHEro
podeccuOHaIBHOTO U BBICIIET0 00pa30BaHUS.

O0s3aTenbHBIM yCIOBUEM MPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABJIIETCS TIPOBEJEHUE JTAa0OpaTOPHBIX M MpaKTHUUecKuX pabor. Takke ywactue
0oOy4JaromuXxcs B BBIMOJIHEHUH MPOEKTHBIX M y4eOHO-MCCIIEI0BATENbCKUX PabdoT,
TEMaTUKa KOTOPBIX OMPENETISETCS yYUTEIEM Ha OCHOBE UMEIOIIUXCS MaTEPUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOAHUT B MPOBEPKY
rocynapctBeHHou utorooit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonornueckue  Hayku W H3y4yaéMble UMM IPOOJIEMBI.
DOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE HCCICAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apgen, I'. Mengens, B. 1. Bepnanckuit, U. I1. [1aBnos, 1. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnmuuel u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykamuy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMerT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCT,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aIus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIM, MOMYJISIHHOHHO-BUIOBOM, SKOCHUCTEMHBIN
(OuoreornieHoTHYeCKUid), Omocdeprsiid. I[Ipormeccrl, NpoUCXOMSIIHNE B JKHBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTrO. JKuW3HB Kak ¢opMa CyIecCTBOBAHMS
Marepuu. Hayku, n3ydaromue >KMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alNH.

N3yuenue xuBbIx cucteM. Metonel Omomornueckod Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMaTh3anus, Mmetaananus. [lonsatue o 3aBucuMon u
He3aBUCUMOW mnepeMeHHoM. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas rumortes3a. [lonstre BHIOOPKH W €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormuecknx mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TOJYYCHHBIX
pe3ynbTaToB. [lprumHBI UCKaxkeHHs pPe3yabTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa JKMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npuponb», «CTpoeHne XUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «Metoasl
U3YYEHUS JKUBOU IPUPOIBI».

O6opynoBaHue: 1abopaTopHOe 000pyA0BaHKE ISl TPOBEICHUS HAOIIOACHUH,
U3MEPEHUH, DIKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuME pAa3aUYHBIX METOAOB IIpH
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKku

Knerka — cTpykTypHO-QYHKIMOHaNbHA eAUMHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertonbl  MOJIEKYJISIpHOW M KJIETOYHOM  OWOJNIOTMHM:  MHUKPOCKOMUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunamLHOe
HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHnue @urkcupo8anHulx
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, « DIEKTPOHHBIM MHUKPOCKOI,
«McTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIIPENapaThl PaCcTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomatorpadus, dnektpodopes, mudpdhepeHIHAIbHOS LEHTPUPYTUPOBAHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KJIETKHM. Makpo-, MUKPO- U YJIBTPAMHKPOIIEMEHTHI.
Boga u e€ poisib Kak paCTBOPUTEIS, PEAreHTa, y4aCTUE B CTPYKTYPUPOBAHHUU KIIETKH,
TEIUIOPErYsIUuU. MUuHEepaibHble BELIECTBA KIETKU, UX OHonorudeckas poib. Posb
KaTHOHOB M AaHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buonmornueckue mnoiaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypsl 0eTKoBOM Moiyiekyibl. [lepBuunas
CTpyKTypa Oenka, NentuaHas CBsA3b. BTopuuHas, TpeTHUYHAs, YETBEPTHYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukauuss OelkoB.
buonornueckue Qynkuuu 06enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuibl, [Ucaxapuibl, OJUrOcaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTpOoeHHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMH YIIIE€BOJIOB.

Jlununel. 'mapodunsHO-rUApOdoOHBIE cBOMcTBa. Knaccudukanus munuaos.
Tpurnuuepunsl, QocPorunuasl, BOCKU, CTEpouabl. buomornueckue QyHKIMU
aunuaoB. O6mMe cBoiicTBa OMOJIOTHYECKUX MEMOPAH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHUIO, MOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun kommiuementapHocTd. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buawsl PHK. ®yukuun PHK B kietke.

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

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMopU3NUecKue MCCIeI0BaHuUs
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoinekyn. Mooeruposanue
CMpYKmypuvl U QYHKYUuLl OUOMONEKYT U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Juarpammel: «PacnpeneneHne XUMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHrne XUMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJIE».

Tabmuuer u cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpOeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbl», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyad JUNuaoB», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenue monexkynbl ATDx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapykeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHasi padora «VccieqoBanre HyKJIEMHOBBIX KUCIIOT, BbIJICTICHHBIX
U3 KJIETOK Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



Crpoenue npokapuoTuyeckout kieTku. Kiaetounas cteHka OakTepuil U apXxei.
OcoOeHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue 1 GyHKUIMOHUPOBAHKUE FyKapUOTHUECKON KeTKU. [1nazmaTtuyeckas
MeMmOpaHa (mazmanemma). CTpykTypa Iia3MaTHdeckod mMeMOpaHbl. Tpancmopt
BELIECTB Yepe3 MIa3MaTUYecKyto MeMOpaHy: naccuBHbIi (U Py3usi, oOneruéHnas
muddy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Honynponunaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBOro Hacoca. DHIOIUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kierounas crenka. Ctpykrypa U QyHKIHMH
KJIETOYHOM CTEHKHU pacTeHHi, rpruOoB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue murorasmMbel. OpraHouibl
kieTkd. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3H0IIa3Matnyeckas cetb (I11C),
anmapat [onbIku, JHM30COMBI, HMX CTpoeHWe u GYHKIOUU. B3aumocss3b
OJIHOMEMOpPaHHBIX OpraHONAOB KieTKkU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyJIsspHbBIN) SHIOTIIIa3MaTHIECKUN PETUKYITYM.
Cexperopnas ¢ynkuus anmnapata ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmuposka benxos ¢ annapame I'onvOocu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonn pactutenbHbIx KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesickosckuti,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN H TIactui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE IIACTHIbI (POTOCUHTE3UPYIOLIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranonapl kieTku CtpoeHne u (yHKIIMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunramenmai.
MukpodunameHTsl. AkmuHogvle Mukpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblileuHblX Kiemok. Mukpotpybouku. KineTouHslit
nentp. CTpoeHue © JABMKCHUE KIYTUKOB M pECHUYEK. MUKpOTpyOOUuKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompyoouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepupii 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B HUHTEp(azHOM siape. Iyxpomamun u 2cemepoxpomamur. beakn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHol o06oaouku 6 mumose. Aoephbiil
MPancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdemoHcTpanumn



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTKW», «CTpoeHHWEe  pacTUTeNbHOW  KIeTKu», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass padora «/3yueHHe CTpPOCHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3yyeHue cBOMCTB KIETOYHON MEMOpPaHbBI.

JlaGopaTtopnas padora «MccrnenoBaHue ImuiasMoiiv3a M Jeria3Moiiv3a B
PaCTUTEIBHBIX KICTKAX).

IIpakTuyeckas padora «3yueHue ABMKCHUS [TUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMUJIAIIAS — JIBE€ CTOPOHBI MeTabom3Ma. Tumbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TeTEPOTPO(MHBINA. YUacTHE KHCIOpOJa B OOMEHHBIX
nporeccax. JHepreThdeckoe oobecrneueHne KiIeTku: mnpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapaKTep peakIui KJICTOYHOIO
metabonuzma. DepMeHTBl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEWCTBHUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiiacToB B Mpolecce
dboTocunTe3a. CreToBas u TemMHoBas (asbl. Pomoovixanue, Cs., Ca. u CAM-munol
gdomocunmesa. IlpogykTuBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTocuHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpYyOMmUe OaKTepuH, >KeIe300aKTepuH, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaUCHHE XEMOCHHTE3A.

Ana’poOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
UCIIOJIb30BAHUE YEJOBEKOM. AHa’pOOHbIE MHKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporeccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmpoBanue. Inepaus memopanno2o epaduenma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmasel. IlpeumyiecTBa a’poOHOro MmMyTH OOMEHa
BELIECTB Nepel aHa3pOOHBIM. D) (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTUdecKkuii oomen», «buocunres
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

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

JlabopaTopHas patdora «3ydeHre KaTaquTHIECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpuUMepe aMuiIa3bl WU KaTalia3bl)y.

JlabopaTtopHass paGora «M3ydeHue (epMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXaHUS.

Tema 7. HacnencrBeHHass HH(pOpMANUs M peajiM3aluda e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHor uHdopmaiuu. ['eHeTrnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmartpuulbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIETIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTHeix PHK B OGmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsduus akTUBHOCTH I'€HOB Yy MNpPOKapHoOT. ['umoresa
onepona (®. XKako0, XK. Mano). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perymsims 0OMeHHBIX
MPOLIECCOB B KieTKe. KieTouHnslil roMeocTas.

Bupycsl — HekneTounbie (OpMBI )KU3HU B 00JIUraTHbIC Tapa3uThl. CTpoeHHEe
NIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUKL
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanms 4enoBeka, >kuBoTHbBIX, pactenuid. CITNI, COVID-19,
COI[MAIbHBIE U MEUIIMHCKUE MTPOOIIEMBI.

buoungpopmamuka: uumeepayus u amanuz borvuwiux maccueos («bigdatay)
CMPYKMYPHLIX OUON02UYeCKUX OanHblx. Hanomexuonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmaesKu 1eKkapcma.



JdemoHcTpanumn

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

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

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTo3.
Oco0eHHOCTH TpOolIecCcOoB, MpoTeKamux B HHTep(dasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHreTnueckuid  (MOCTMUTOTHYECKHM),  CHUHTETHYECKUM U
NOCTCUHTETUYECKUH (TPEMUTOTHUUECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocomel. Ctpoenne xpomocom. Temnomepsl u

TeroMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOMJHBIA U
rariouaHbld  HaOOpbHl  XpoMocoM. ['omonoruuHbie  XpomocoMmbl. [losoBbie
XPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl muto3a. KapnokuHes U MUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO3A.

Perynsuus muToTHYEeCKOro IuKIa KieTkH. [Iporpammupyemasi KierodyHas
rubesnpb — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, ougghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
K1emxay — buoungopmamuveckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM UK KIETKH», «Muros», «CtpoeHue
xpomocom», «Pernukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEIIKa JTyKay.

JlaGopaTtopHas padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc0OEHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npoTucThl. KonoHuanbHble OPraHU3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TkKaHu, oOprasel u
cucTeMbl opraoB. OpraHusM Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUNbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsL, TOKPOBHAS,
MpOBOJALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOoeHUs, (QDYHKUHA H
PAaCIIOJIOKEHHS TKAaHEUW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M 4e€JOBEKa. THINBI KUBOTHBIX TKAHEH: AMUTEIHAIbHASA,
COEIMHUTENbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONOKEHHS TKAaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTeHui. OpraHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesnoBeKka. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacrennii. CKeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy»HbIil U BHYTpEeHHHUI cKeneT. CTpOEHHUE U TUIIBI
COEJIMHEHUS KOCTEM.

JIBrkeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amME0OoMIHOE, KTYTUKOBOE, pecHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX JYMBOTHBIX W YEJIOBEKa:
MblIlieyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanue opraun3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHMsMH.  [lutanme  KMBOTHBIX.  BHyTpumomsoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAapUTEIbHOrO Tpakra. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. Jlpixanue »uBOTHBIX. Jlnuddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixatenbHasi IOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX IKUBOTHBIX.
JIpixaTenpHass cucTteMa 4ejnoBeKa. MeXaHW3M BEHTWIALMU JETKUX y MTHUL] U
MiIeKonuTaronmx. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHocHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucrema IIO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Ceparue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUS] CTPOEHHSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaua u €€ peryismnus.

Brinenenue y oprann3moB. Beigenenue y pacteHuid. Boiiesnienue y 2)KuBOTHBIX.
CokparutenbHbie Bakyonu. Oprasbl BblaeneHus. OuibTpanus, cekpeuuss u
oOpaTHOe BcacblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBIACIWUTEIIBHOM cuUCTeMaMu. Beinenenue y



MMO3BOHOYHBIX >KHUBOTHBIX M 4esioBeka. [louku. CTpoeHne u (yHKIMOHHPOBAHUE
He(poHa. OOpa3oBaHHE MOYM Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OakTepuil U LUCTHI MPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa macCUBHOM M XUMUYECKOU 3aIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX TMPOU3BOJIHBIE.
3ammurTa opraHu3mMa ot OosesHeil. IMMyHHasi cuctema dyenoBeka. KieTouHb U
TYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M NpuoOOpeTEéHHBIN creunduuecKkuii
UMMYHHUTET. Teopusi KiIoHalNbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpoxKAEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte ©  perymsinuds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcuChl. Pa3ipaskuMOCTh U peryJisiius y pacTeHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
KUBOTHBIX. OTIENnsl TOJOBHOIO MO3ra IO3BOHOYHBIX KWUBOTHBIX. Peduekc u
pednexkTopHast nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopanibHas perynsius U SHIOKPUHHAs CUCTEMA >KUBOTHBIX U UYEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eficTBuE TOpMOHOB. B3anMocBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. [ umoranamo-runodusapHas cuctemMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1amnos.

Tabnmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociiny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHue CTeOIs»,
«CTpoeHue JIUCTOBOM IUIACTHHKW», «TKaHU KUBOTHBIX», «CKEIET 4YelOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenutenbHas cucteMa», «IHAOKpUHHas cucrema», «CTpOEHHE MBI,
«MmmyHuTEeTY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  THTaHUS  PACTCHUIY,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUIPH»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepss», «HepBHas
cucreMa peio», «HepBHas cuctema gsarymku», «HepBHas — cucrema
npecMmbikaomuxcsa»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIJICKOTIUTAIONINX», «HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU



HAaCEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUIAPHl KOMHATHBIX pAacTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000py10BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUSI PACTEHU,
pacuierieHus Kpaxmasua u OeJIKOB MOoJ JeHCTBUEM (PEPMEHTOB, 000 PYIOBaHUE IS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXAHU3Ma
JbIXaTeIbHBIX JBUKEHUM, MOJIETTM TOJIOBHOT'O MO3Ta Pa3IuYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTopHas padora «/3yueHue TkaHel KUBOTHBIX.

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pa3MHOXKEHUS:  MOYKOBAaHUE,  CIOPYJISIIUS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. I[lonoBbie KIeTkW, WM rameTsl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit cMbICI
MeNo3a M TOJOBOrO mporecca. Melo3 M ero MecTto B KHU3HECHHOM LMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »uBOTHBIX. [[0J0BbIE KENE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DOMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bracmyna, munsi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(racTpysisiiust). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BJIUSIHME 4YacTeil pa3BUBAIOIIETOCA 3apojbliia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknagka TIUIaHA CTPOCHMS KUBOTHOTO KaK pE3yibTaT HEpapXHUECKUX
B3aMIMOJICHCTBUII TEHOB. BimsHMe Ha SMOpPHOHANBFHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HenpsiMoe  pas3BuTHe. PaszButne ¢ wmeramMopdo3oM |y O€ClO3BOHOYHBIX |
MO3BOHOYHBIX JKMBOTHBIX. bHomorndeckoe 3Haye€HHWE NPSIMOTO M HENPSIMOro
pa3BUTHUSA, UX PACHPOCTPAHEHUE B MpUpoie. Turbl pocTa >KUBOTHBIX. DakToOpbI
pEryJsiliii POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHS



y )KUBOTHBIX U 4elioBeKa. [leprnoapl oHToreHesa uenoBeka. CTapeHue U CMEPTh Kak
OMOJOrnYECKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Ipoiiecce Meio3a. ['ameTorenes
y pactenuid. OmIoA0TBOPEHNUE U PA3BUTUE PACTUTEIbHBIX OPraHU3MOB. J[BoitHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl pETyJsIMYA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUIOMOHaIb», «Pa3MHOXKEHHE 3BIJICHBI»,
«Pa3MHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbly, «I'amerorenes», «CtpoeHue
SMIEKJIETKH U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHeszay», «lIpsiMoe u
HEMpsIMOEe pa3BUTHE», «Pa3BuUTHE MaHCKOrO Kyka», «Pa3BuTue capaHumy,
«Pa3Butne nATymiKkn», «J[BOWHOE OIJIOJOTBOPEHHE Y UBETKOBBIX PACTCHUI,
«CTpoeHHe CeMsSH OJHOJOJBHBIX U JIBYJIOJbHBIX pAacTeHU», «KHU3HEHHBIN UK
MOPCKOHW KanmycTb», <« KHU3HEHHBIN UK MXay, <« KU3HEHHBIN LHUKII TAIIOPOTHUKAY,
«KUW3HEHHBIN ITUKJI COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIETOK U
CIIEpMAaTO30MI0B, MOJENb «LIMKII pa3BUTHS JISTYLLIKI.

JlabopaTopHas padora «/3yyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apPOIBILICH
IIO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CrpoeHue OpPraHoB pPa3MHOXKEHHUSI BBICHIUX
pacTeHU».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTHM U HM3MEHYMBOCTH
OpPraHu3MoOB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6oter H. K. Konsirosa, H. WM. BaBunosa, A. H. benosepckoro, I'. /1. Kapnedenko,
10. A. ®dunmnmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JINHUS, THOPUJIBI, TCHOTHUI, ()EHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETUKH: THUOPUAOJIOTHYECCKUN,  ITUTOJOTHUYECKHH,
MOJIEKYJIAPHO-TEHE TUYECKU .

JdemoHcTpanumn



Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuwiios, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEIUBaAHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3ust rudbpuI0B nepBoro nokosieHus. [IpaBuno gomunupoBanusi. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHus] NPU3HAaKoB. L[UTolOrmyeckre OCHOBBI
MOHOTHOPUTHOTO CKpelIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanusupyroniee ckpemuanue. [I[poMexyTouHblld XapakTep HacleJOBaHMUS.
Pacuiernienrie npu3HakoB IPU HEMTOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuitl 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe1I0BaHus Mpu3HakoB. L{uronornyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuemnienHoe HacienoBanue rnpusHakoB. Pabotet T. Moprana. CuemniieHHoe
HACJEJOBAaHUE T€HOB, HAPYIIEHUE CUEIUJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBI MEXaHHU3M OINPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHslii M rereporaMeTHbeI 1oi. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorumn kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBue HeaUIeNIbHbIX TI'€HOB.
Kommnnementaprocts. Onuctas. [lonumepus.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3HOTOTHYECKUX  TPOLIECCOB, TMOBENCHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOMOMY». ['eHeTHMYeckue acmeKThl KOHTPOJS U
U3MEHEHHsI HACJIeICTBEHHON MH(POPMAIINH B TIOKOJIEHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akOoHBI MeHaenss», « TpeTuil 3akoH
Meunnens», «AHanu3upymollee CcKpelnBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CreruieHHOE HAclieIOBaHWE TPU3HAKOB Yy Japo3oduuibl», «[eHeTuka moiay,
«Kapuotunm  denomeka», «Kapuotunm gpozodmmey, «Kapuotunm mTuib,
«MHOXeCTBeHHBIN ajenu3M», «B3aumMo1eiCTBUE T€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpHUIOB TIEPBOTO TMOKOJICHUST M pacCHICIUICHUST NPU3HAKOB, MOJEIb s
JEMOHCTpPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MHUKporipenapart: «J[po3odumnar.

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBD.

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpeIMBaHUs Y APO30(P B,

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl mOpu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHBIC MPU3HAKU. Buabl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJIECICTBEHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
MoaupUKaMOHHON n3MeHunBOCTH. Hopma peakuuu mnpuszHaka. BapuanmoHHBIM
psn u BapuanuonHas kpusas (B. Horanncen). CpolicTBa MoauduKanuoHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOW H3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIllHOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATHBHON M3MEHUYUBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUU
TeHEeTHYECKOr0 pa3HO00pa3us B Ipeesiax OJHOro BUA.

MyrtanuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  UHAYLUPOBaHHbIE MyTaluu. SnepHble U
qUTOIUIa3MaTH4eckue Mytanuu. CoMaTHYeCKHe W TOJIOBble MyTaluu. lIpudnHbI
BO3HUKHOBEHUsI MyTaluuMi. MyrareHsl M UX BIMSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAILMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX pPANOB B
HaciencTBeHHo m3MeHunBocTu (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb dNUSeHemuyeckux @akmopos 6
HAacn1e008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
W3MEHYUBOCTD, «KombOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckre 3a00JeBaHMUS YeIOBEKay, « BUIbI MyTauiiy.

OO6opynoBaHue: XMBbIE W TepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTCHHA,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAMOHHOW W3MEHYMBOCTH. [locTpoeHHMEe BapWalMOHHOTO psiga W
BAPHUALMOHHOW KPUBOW.



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

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMS] TEHETUKM  YEJIOBEKa: TE€HEAIOTHYECKHUU,
OIU3HCIIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemMeHHOE ONPEACIICHUE TEeHOTHUIA:
MIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3HU dYeyioBeka. boyie3HW ¢ HACIEACTBEHHON MPeapacroyiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUYECKUX
3a00JeBaHUil 4YeoBeka. MeauKo-reHeTuYeckoe KOHCYJIbThupoBaHue. CTBOJIOBHIC
KJIeTKU. [TOHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE aClEKThl UCCIEJOBAHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYKaroIIe cpenbl. [ eHeTrnueckas
MPEAPaACIIONOKEHHOCTh Y€JIOBEKA K MATOJIOTHSIM.

JdemoHcTpanumn

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

IIpakTnueckas padora «CocTaBlIeHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKuus. 3apOxKICHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHCXOXICHHS M MHOTroo0pasusi KyJIbTYPHBIX
pacteHuii. Ponb cenekunu B CO3JaHUK COPTOB PACTEHHI U TOPOJI KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH FOMOJIOTUYECKHUX PSIIOB B HACIEJCTBEHHOW N3MEHYMBOCTHU
H. W. BaBunosa, ero 3naueHue Jjisl CEISKIIMOHHON pabOTHI.

Metoasl ceneKImoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBHUAYaIbHBIH. DTarbl KOMOMHAIIMOHHON CCIICKIIUU. HctwiTanne
POU3BOJUTENEH TO0 MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKHU
¢dbeHoTHma MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ momoInbio aHammza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannanroOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalUil y KyJbTYPHBIX
¢opm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK /11 momydeHus HCXOTHOTO MaTepHraa Jijisl CEICKIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brmuskopoacTBeHHOE — CKpemmBaHWe, WM WHOpuauHT.  HepoacTBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtaanéHHas rubpunuzanusa. [Ipeomonenue Oecrmoaus



MEKBHUIOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DeBONIOYUL).

CoxpaHeHuE U U3YYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POIUYEH NIt CO3aHUsl HOBBIX COPTOB M TUOPUAOB CEIbCKOXO3SIMCTBEHHBIX
KYyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemudecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBIX  JCUBOMHBIX 6 YENAX  VIYYUleHUs.
Cyuecmeyiomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NpUMEHEHUeM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UL.

JdemMoHcTpanumn

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

Tabnuipl u cxembl: «l{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3Ust KyJbTYPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYMBOCTHY,
«Metogsbl cenexkuuny, «OtnanéaHas rudpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3yueHure coOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «I3yueHrne METOI0B CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikekypceusi «OCHOBHBIE METOJBI W JIOCTHKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEbHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJB3YyEeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBbIC
KYJIbTYpHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTEpPUCTHUKA. TpanumonHas
OMOTEXHONOTHA:  XJICOOMEUeHHne, TMOMyYeHHUE KHUCIOMOJOYHBIX TMPOAYKTOB,
BUHOJEIME. MukpoOuonornyeckuii cuHTe3. OOBEKTBI MHKPOOHOJOTHUECKUX
TexHoJsiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT M BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MTOJIY4YEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallnX He BCTPEUAIONINECs B MPUPOIe OMOCUHTETUYECKHE Ty TH.

Knerounass unxkeHepus. MeTtoapl KyJabTypbl KJIETOK M TKAHEHW PACTEHHUU WU
KUBOTHBIX. Kpuobanku. ComaTuueckass TrHOpUAM3AIUS W COMATHYCCKUU
smOpuoreHe3. lMcmonp30BaHWE TAIUIONAOB B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHbIX aumumel. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIMs
SMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALHUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUsA, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO20 PASMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue pekomOouHanTtHbix JAHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U 3TUYECKHE MPOOJIEeMbl TeHHON MHXXEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JTUarHoctTuka. MeTaboJOMHBIN aHalu3, TEHOLICHTPUUECKUN aHaJIN3 MpoTeoMa
YesJoBeKa Ul OLEHKU COCTOSIHHUsI €ro 340poBbs. Mcmosib30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW CoYeTaHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHIA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 IePCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BAaKUMH C IEJbI0 OOecredeHus: KOMOMHMPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHue MOJEKYISIPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «Vcnonb3oBaHNE MUKPOOPIAaHW3MOB B IIPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHKeHepus», «I eHHas HHXKEHEPUI».

JlaboparopHas padorta «l3ydyeHue o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOIAUTENIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE IMPOU3BOJICTBO)».

11 KIJACC

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

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb M HayuyHas AearenbHocTh Y. JlapBuHa.

JIBrkymue cuibl 3Borolny BUaA0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUS OpPraHWU3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTH, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTnueckor Teopun dBomommu (CT3). Heitrpanshas
Teopus dBomronuud. CoBpeMeHHas  OSBOJIIOIIMOHHAsS  OWoJiorusa. 3HA4YEHUE
ABOJIOLIMOHHOW T€OpUU B OPMHUPOBAHNH €CTECTBEHHO-HAYYHOWU KapTUHBI MUPA.

JdemoncTpanumn



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

Tabmuuel u cxemsl: «Cuctema xkuBoi npupoasl (1o K. Jlunuero)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (popMupoBaHus MPUCTIOCOOTECHUN Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
HNapBuna», «Haxonku Y. [lapBuna», «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«Iloponbl romyGei», «MHoroodpasue KyibTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIlIHUX >KMBOTHBIX», «CxeMa oOpa3zoBaHus HOBbIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS ABWXKYIIMX CHJI JBOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKpPO3BOJIIOLNSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi M CTPYKTyphl mnonyisiuuil. M3Mmenenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIIEHHE. 3aKOH
reHetTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble (aKTOpbl (ABUKYIIKME CHUJIbI) HBOJIONUH. MyTalmOHHBIN
npouecc. KomOunatuBHass u3MeHYMBOCTh. [Ipeiid TreHoB — chydaiiHble
HEHAaINpaBJICHHbIE U3MEHEHMSI YacTOT ajulesiell B Momyssusax. (et ocHoBaTes.
Opdexm 6ymouinounozo eopaviwika. CHudiceHue 2eHemuyecko20 pa3Ho0Opa3UsL:
npuuunsl u cieocmeus. Ilpossienue sghghexma opetigha eenos 8 HOILUUX U MATBIX

NONYIAYUSIX. Murpanumu. N3onsus MOITYJISIIHAM: reorpadudeckas
(mpocTpaHCTBeHHAs1), OMoJIOTHYecKast (pernpoayKTHBHA).
EcrectBennsiit orbop — HampaBisoomui (HakTop SBOJIOIUUA. DOpMBI

€CTEeCTBEHHOTO  O0TOOpa:  JBIKYIIUMW, CTAOWIU3UPYIOIIMKM,  pa3phIBAIOIINAM
(mm3pynruBHbIN). [TonoBoit oT6op. Bo3HMKHOBEHHME W SBOJIONUS COIUAIBHOTO
MOBEJECHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh  OPraHU3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHUH.
BozaukHnoBeHne npucrnocoOaeHuit y opranu3MoB. ApoMopho3bl ¥ UAN0A AN TAIIUH.
[Tpumeps! pucocobIeHNH y OpraHU3MOB: MOP(HOIOTHIECKUE, PU3NOIOTHIECKHE,
Oonoxumudeckue, TmoBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MUKpodBotonnK. M3onsinus — kimodeBod ¢aktop BumooOpaszoBanms. [yt u
CIIOCOOBI BHJI000pa30BaHHUS: aJIonaTpUYeCcKoe (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (monumIOnU3aIHS,
rubpuauzanus). JJMuTeTsHOCTh BOMIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl GopMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYUYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpaszusi. MHUKPOIBOJIONUS U KOIBOJIOIUS MAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUSL YCTOWYUBOCTU K AHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

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

Tabmuupl m cxeMmbl: «MyTallMOHHAasE W3MEHUYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl 3BOJIIOLUNY, «DKOJIOTHMYECKass M30JSLUs MONYJALUA ceBaHCKOM (openny,
«["eorpaduyeckas N30JISALMS TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHULIBI JAyPCKOW»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M KepTB», «Cxema nelcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylliecTBOBaHUEY, « UHyCTpUaIbHBIM
MenaHu3m»,  «oKuBble  uckonmaeMble»,  «IIOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaromas OKpacka KUBOTHBIX», «DuU3n0ONOrnyecKue
agantaiuny, «l[Ipucnoco6leHHOCT, OpraHu3MOB W €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Bunasl-nBoiHukmny, «CTpykTypa Buga B npupojie», «Crnocoosl
BUI000pa3oBaHusy, «I'eorpaduueckoe Bug0o0Opa3oBannue TpEX BUIOB JIAHBIIIC T,
«IKOJOTHYeCcCKOoe BUI000pa3oBaHUE BHUAOB CUHUID, «IloNHUIIIONABI pacTeHUN»,
«KarmycTHO-peieuHbIN THOPHUIY.

ObopynoBanue: repbapuy pacTeHUN, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepel ¢ MpUMepaMy pa3IMYHbIX PUCTIOCOOIEHUH, Yyyesa NTUI] U 3BEpel pa3HbIX
BUJOB, repOapu pacTeHUM ONM3KUX BHIOB, OOpa30BABILMXCS pPa3IMYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE U3MEHUNBOCTH y 0COOCH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHu3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHEeHHE BHUIOB 10 MOPQPOIOTUYECKOMY
KPUTEPHIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosionuu. [lajgeoHTonormueckne  MeTOoJbl
u3ydyeHus: ospomonuu. Ilepexoanbie QopmMbl M (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonsl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emin. Bunbi-
SHAEMUKHU U PEJIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUEe METO/bl M3yUeHUs
BONIIOLMHU. ['eHeTHueckrue MeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a W IOSBICHHS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METObl U3yUCHUS HBOITIONUU. [ OMOIOTHYHBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOIOIUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [IpuHyun cmenvt yHKYuULL.
HeoOpaTtumocTs 3BodOLMU. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUIN PSJ JIOMIAIN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»y,  «CeMeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukte»y, «HavanpHble cTaguu SMOPUOHATBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIHMIaH3e», «[JaBHBIC
HaIlpaBJICHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTreHe3 W
naHcnepmus. [loHaydHble MpeaCcTaBICHUS O 3apPOXKIACHUU KU3HU (KPEAOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HH U €€ oIpoBepkeHue onbitamu .
Penu, JI. Cnannanmanw, JI. [Tactrepa. [IpoucxoxaeHne >xu3Hu U acTPOOHOIIOTHS.

OcHOBHBIE 3Tarnbl HEOPraHUYECKOU 3BOJIIOLIH Y. [ImanerapHas
(reonoruyeckas) OHBOJIONMSA. XHUMHYECKass OdBOMIONUS. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 HeopraHmyeckux. OmbiTr C. Mumnepa u I'. FOpm.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBatnas runoreza A. . Onapuna,
runoTe3a nepBuuHoro OynboHa JDk. XonjgeiHa, reHeruuyeckas rumore3a [
Ménnepa. Pubosumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
®opmupoBaHue MeMOpaH U BOBHUKHOBEHHUE MPOTOKIETKH.

Ucropus 3emiid 1 MeTO bl €€ n3yuyeHus. Mickonaemble OpraHMuecKrue OCTaTKU.
I'eoxpononorust u €€ Meroanl. OTHOCHTENbHAS W AOCOJIOTHAS TEOXPOHOJIOTHS.
I'eoxpoHosiornueckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXU.

Hauanpnpie s3Tanel oprannueckod s3Bonronuu. [losgBiaeHne u 3BOIOLUA
NEPBbIX KIETOK. DBOJIOIUS MeTa0oin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX HA 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[Ipoucxoxenre 3ykapuoT (CUMOHOTreHe3). DBOIIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IpOHMCXOXKJIEHME MHOTOKIECTOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLUUM BBICIINX pacTeHuil. OCHOBHBIE apoMOp(O3b
pacrenui. Bpixox pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMmeHHble pacTeHusa. [IpoucCXokaeHuEe IIBETKOBBIX
pacTeHu.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpA0BbIE )KUBOTHBIC. JKU3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMX U
ntutl. [lpunmun wmodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUuofaM: apxei, MPOTEpO30u,
najaeo30i, Me3030i, KaliHo30i. O011as XxapaKTepUCTHKa KIIMMaTa U T€OJIOTMYECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIN cOCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJOTHUECKUE KPU3UCHI Tponuioro. [Ipuuunsl u
CJIEACTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HC, E€ro
ocobennoctu. [Ipobiema coxpaneHust OrnopasHooOpasus Ha 3emIie.

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

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUCHHUIO camMo3apoxaeHus >xku3Hn», «Cxema ombita C. Mwuiepa, I'. FOpwuy,
«JTanbl  HEOpPraHWYECKOW  H3BoNOUUK»,  «['eoXpoHOoJIOrMYecKass  MIKaliay,
«HadanpHbIie ATAnbl OPraHUYECKON IBONMIONUNY, «Cxema 00pa3oBaHUS dYKAPUOT
nytéMm cumOuorenesa», «Cucrema KUBOW mpupons», «CTpoeHHEe BUpPYCay,
«Apomopdossl  pacrenuit», «PuHHOGUTEY, «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKkneTouHble  Bogopocin», «Mxu», «llamoporHukm», «l'onocemMeHHbIE
pacteHusi», «Opranbl IBETKOBBIX pacTeHU», «Cxema pa3BUTHS ) KUBOTHOTO MUPaY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumeuanomnomnoctaeiey, «Ilnockue
yepBu», «UnenuctoHorue», «PbiObI», «3eMHOBOJHBIEY, «lIpecMbIKarommecs,
«IItney, «MiekonuTtaromuey, «Pa3BuTue Ku3HA B apXeuckoun spey, «Pa3Butue
XKWA3HA B MPOTEPO3OUCKOU 3pe», «Pa3BuThE KHU3HM B MAIEO30MCKOM 3pen,
«Pa3BHUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KANHO30MCKOU 3pey,
«CoBpeMEeHHasl CHCTEMA OPraHUYECKOr0 MUPAY.



O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIUU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UydeJia IITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HMCKOMAEMBIX, MYJISIKM OpPraHMYE€CKUX OCTAaTKOB
OpPraHu3MOB.

BupryaabHas gadopaTopHas padora «MojenupoBaHue onbIToB Musiepa—
HOpu o n3zydeHunto abnoreHHOro CUHTE3a OPraHuYeCKUX COSTMHEHNUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yuyeHne M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHUSI PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHre ocoOOGHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpoOnonorud. MeToibl aHTPOIIOJIOTHH.

CraHoBNIEHME TPEICTABICHUM O MPOUCXOXKICHUM 4YelaoBeKa. PenuruosHbie
BO33peHUsi. COBpEMEHHBIE HaAYYHbIE TEOPUM.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQOoJIOTHYECKUE, AMOPHOJIOTHYECKHE, bu3n0I0ro-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4esloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHHE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOJIOTUYECKHE, COLMATIbHBIE.
CooTHoIieHre OMOJIOTUYECKUX U COLIUATBLHBIX (PAKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekooOpaszHbIe 00E€3bsHBI
(MPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOITUE TTPEIKHA YEITOBEKOOOPa3HBIX 00€3bsH U
mojeld. ABCTpaJIONUTEKH — ABYHOTHE NpeAKH JroAei. UenoBek yMenblil, mepBbie
W3TOTOBJIICHUS OpYAUM Tpyaa. YemoBek NpAMOXOSAIINI U IEPBBIA BBIXO/ JIIOJIEH 32
npenensl Adpukn. YenoBek reiiens0eprekuii — o0mIuii MpeI0K HeaHIepTaIbCKOTO
YEeJOBEKAa M YEJIOBEKA Pa3yMHOro. YenoBEeK HEaHIEpPTaJIbCKUM KAaK BUJ JIIOACH
XOJIOJIHOTO KiuMMaTa. YeJloBEeK pa3yMHbId COBPEMEHHOIO THUINA, JESHHCOBCKHM
YeJI0BEK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuku. Ilaneorenetnka u
NajeoreHOMHUKA.

DBOJIIOIMSL COBPEMEHHOIO uenoBeka. EcTecTBeHHBIM OTOOp B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiiuoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3(PpQPeKT ocCHOBaTENs» B MOMYJALUSAX COBPEMEHHOIO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpazuiickasi),  aBCTpaJiO-HETpoHWAHas  (dPKBATOpHalbHAsi),  MOHITOJIOWHAS
(a3maTcko-amepHuKaHCKas). BpeMss W myTu pacceneHuss 4YeloBeKa IO IUIaHeTe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydyHas  HECOCTOATENBHOCTH — pacu3Ma.
[IprcnocoONeHHOCTh YelOBeKa K pa3HbIM YCJIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoil cpespl u aperida reHoB Ha MOp(OTIOTuio U HPU3HOTIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKOM)
AHTPOIIOJOTHHM.  OBOJIOLUMOHHAS  AHTPOINOJOTHS WU MaJe€OaHTPONOJIOTHS
YEJIOBECUECKUX MOMyIsUUi. buoconuanbHble HUCCIEAOBAHUS MPUPOIbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PyIMMEHTHI M aTaBU3MbD, «J[BUKYIINE CUIIBI aHTPOIIOTE€HE3a», «IBOJTIOLMOHHOE
IpEBO  4eJoBeKa», «ABcTpanonutek», «YenoBek  ymenbli», «Yemnosek
npAMOXOAIINIY, «JleHncoBckuid yenoBek» «Heanaepranpupl», «KpoMaHbOHIBIY,
«IIpenku yenoBekay», «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpeaMEeTOB MaTepuaibHOU
KyJIbTYphl ~TPEIKOB 4eloBeKa, penpoAykiuu (doTtorpaduu) KapTUH C
MU(DOIOTHYECKUMU U OUONEHCKMMHU CIO)KETaMU TPOUCXOXKJIEHUS YeJIOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBeKa, MOJIEIb
yeperna 4eJa0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YeJIOBEKA U KUCTH IIIMMIIAH3E,
MOJEJH TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «3ydyeHne FKOJOTHUECKUX aJalTalluid YeTOBEKay.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apokzieHre 1 pa3Butue skoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.

Meroasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUPOAHBIE M JlabopaTopHblie. MoaenupoBaHue B DJKOJOTHH. MOHUTOPUHT
OKpYKaroIIel Cpe/ibl: TOKAJIbHBIN, pErHOHAJIBHBIN U TJI00aTbHBIN.

3HaueHUEe HKOJOTMYECKUMX 3HAHUW I 4eJoBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C Mpupoaoi. @opMupoBaHHE
3KOJIOTMYECKOM KYJBTYPbI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHMUSL.



JdemoHcTpanumn

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

Tabmuipsl U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH cpeabh».

JlaGoparopHuas padora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAHUNY.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH uX JerctBusd. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpororenusie. O01ue
3aKOHOMEPHOCTH JEHCTBUS 3Kojoruyeckux ¢akropos. [Ipasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOT'O CIIEKTPAa HAa OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIHI
pacTeHUl M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHajgbHas pojib CBETa.
doTonepuoanu3M.

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

Brnaxnocte kak skomormdeckuit (aktop. Ilpucmocobiienuss pacteHUd K
noJiep>kaHuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Boje. [Ipucnoco6ieHus >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIHAs, MOYBEHHAs,
rIyOMHHAasT ~ TOAMOYBEHHAs, BHYTpUOpPraHuW3MEHHas.  DU3NKO-XUMHUYECKHE
0COOCHHOCTHU cpeJi 0ouTaHusl opranu3MoB. [Iprucmoco6ieHuss OpraHu3MoB K )KHU3HH
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHME puUTMBbL. CyTOYHBIE U
rogu4yHbie PUTMBL. [IpUCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUH KU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxusHeHHOM hopme. JKu3HEHHbIE
dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TPAaBBI,
OJTHOJIETHHE TPaBbl. JKu3HEHHBIC (HOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue akTopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHUSA,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduaeckue
B3auMojeicTBUs  (Tomuueckue,  (opuyeckue, (daOpuyeckue). 3HayCHUE



OMOTHYECKUX B3aUMOJICUCTBUU MJI1 CYIIECTBOBAHMS OPraHU3MOB B CpeJe
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuipl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TerIoKpOBHbIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MOJOTHYECKUE aJanTalluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHui», « KuzHeHHbIE (OPMBI IKUBOTHBIXY, « IKOCHCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOMHOTO Jeca», «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumM6mno3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuy pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHEIOOUBBIX M TEHEBBIHOCIMBBLIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOWBHIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIUTIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, mMe3opuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJUICKIIUU KMBOTHBIX, OOUTAIOIINX B pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUHM M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUNW U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIHMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BpisiBIeHHE NPHUCIOCOOJIEHUI OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOJIICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHUH M3 Pa3HBIX
MECT OOUTaAHUS.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISHUU. [lonynsiust  Kak
Oouonornyeckas cucreMa. Poinb HEOJHOPOAHOCTH Cpelibl, GU3MUECKUX OAPbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonynaanuii. OCHOBHbIE TMOKa3aTeNM NOMYJSALMH: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi W TOJOBasg CTPYKTypa, pOXKAAEMOCTb, HPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPAIUSL.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCJIEHHOCTH MOMYJISIHUU.
JluHaMuKa MONyJSIUU W €€ peryidanus. buoruueckuil moTeHUHAT MOMYJISIIUU.
MopaenupoBanue JUHAMHUKY nonyiasiuuu. Kpusble pocTa YHCIEHHOCTH MOMYJISIIIUY.
KpuBbie BbDKMBaHMs. Perynsiusi 4YUCICHHOCTH NOMNYJALUN: PoJib (PAKTOPOB,



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

[lonsitue o0 sKkonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb aKkojormyeckon Humum Jx.M. XartymHcona. Pa3smepsl dKoorndeckou
Humy. [loTeHumanpHas U peain30BaHHAs HULIH.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpaTETuH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEAECHUS W MUTpPAlMi >KUBOTHBIX. bHojgornueckue
WHBa3UM 4y>KEPOIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«lIpocTpaHcTBEHHass  CTpyKTypa  mnonyisiuum», «Bo3pacTHble  NHpaMuabI
nonymanuny», «CKOpPOCTh  3acelIeHHs] IOBEPXHOCTH 3E€MIIM  pPa3IM4YHBbIMU
opranuzMamMmn», «Mogeinb skosiornueckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocoOneHust ceMsH pacTeHHI K pacceIeHUIO».

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
opraHu3MaMu B OUOIIEHO3E.

OkocucreMa kak oTkpbiTas cucrema (A. Jkx. Tencnu). OyHKUMOHATBHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOJYIEHTbl, KOHCYMEHTBI, PEIyLCHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W CceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B AKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 poAyKIus. JKOJIOTHUECKUE
MUPAMUJIBI YHCEI, OMOMACCHI U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCUM M UX MNPUYUHBL. AHTPOIIOIE€HHBIE BO3JICUCTBHUS Ha
cykneccuu. Knmmmakcunoe cooOmiectBo. bruopaznooOpasue u moaHoTa KPyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocucmembl Mopeti U
oKeanog. Ixocucmemuvl MyHOp, 1€CO8, CMenel, NyCmblHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEKJ1y aHTPOIIOTCHHBIMU U MPUPOIHBIMU IKOCHCTEMAMMU.

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



3aKOHOMEPHOCTH (DOPMUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponb kackadHo2o 3ggekma u udo8-20ughpukamopos (Kirouegvlx
8U008) 6 hyHKkyuoHuposanuu sxocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOUYMBOCTh OPraHU3MOB, MONYJISALUNA U YIKOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3ACHCTBUH.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elcmeus. Meroaonorus
MOHHUTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

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

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIIMOHATbHBIC
IPYIITBI OPTaHU3MOB B dKOcHCTEME», « KpyroBopoT BeIIecTB B 3kocucTeMey, «Llenn
nuTaHus  (MacTOWIIHAS, JETPUTHAsS)», «DKOJOTHYEeCKas NHUpaMHaa YHCEID»,
«IKonoruyeckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpaMuia SHEPTUN»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBneHue jeca mocie
noxkapa», «JKocucTeMa 03epa», «ArpoieHo3», «KpyroBopor BemecTB W MOTOK
SHEPrUU B arporeHo3e», «[Ipumeps ypOoskocuctem».

O6opynoBaHue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3Bepeii, repOdapuu KyIbTYPHBIX U TUKOPACTYUIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlabopaTopHass pabGora «l3yueHue pa3HOOOpa3us MEIKHX TOYBCHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKYypCHsl B TUIMYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSiK,
€IBbHUK, Ha CYXOJOJbHBINA UK MMOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

JKCKypcusi «IDKCKYpCUs B arpo’KOCHUCTEMY (Ha MOJE€ WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmennanerapHas o00o0j0Yka 3eMiIH, TJ€ CYIICCTBYET WIIH
CyIlleCTBOBaja XKu3Hb. PazBuTHe npeacTaBieHuit o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6aactu 6uochepsl u e€ coctas. JKupoe
BEIIECTBO OMOCGhEpHl U ero (PyHKITHH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobeHHocTH O6Mochepbl Kak
rII00abHOM dKOCcHCTeMBbl. J[MHaMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsr
BEIIECTB M OMOTCOXUMUYECKHE IUKIIBI (YTIIepoaa, a30Ta). PUTMUYHOCTD SIBIICHUN B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonsiTue o 6rome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IMHPOKOJMCTBEHHBIC Ji€ca, CTEMH, CaBaHHEI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO MOTCHITNANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuier u cxembl: «['eocdepnr 3emnny», «KpyroBopoT azota B IPHUPOJL»,
«KpyroBopot yriepoga B mipupone», «KpyroBopor Kuciopoaa B TPHUPOIL»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cymny, «KimMarnueckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemannsiii jec», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby», «CaBanHay, «IlycTeiasay, « Tponuueckuit gec.

OO6opynoBanue: repdapuu PaCTCHHUI pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX TPUYUHBL. Bo3aciicTBue deloBeka Ha
ouocdepy. 3arps3HeHre BO3AYIIHOM cpeabl. OXpaHa BO3ayXa. 3arps3HeHue BOIHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mouBbsl. OXpaHa TOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIA U KMUBOTHBIM Mup. Oxpana
PACTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobGo oxpansembie mpupoansie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0rMYE€CKUE TTApKU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS HYEIOBEYECTBA W TMPUPOIBI.
PanvonanbHO€  MPUPOJOMONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOmIMe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTUYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPHMHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle ucciedosanus nepexoda K pecypcocbepezaiowerll u
KOHKYPeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u 6uopecypcai.
Hayuonanvuvie ungopmayuonuvie cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbI
sKoOpeaburumayuy dKocucmem u Ccnocob6os 0Oopbobbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMocheprl», «3arpsi3HeHne Tuapochepu,
«3arpszHeHune nouBb», «[lapaukoBeIit AaddhexT», «Oco60 oxXpaHseMbie TPUPOTHBIC
TeppuTOpUnY, «MOJENH YIPABISIEMOTO MUPAY.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHON KHUTH pernoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
o0ydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUsA: JIMYHOCTHEIE,
MeTanpeMETHbIC U PEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOJIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPEACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumiue BHYTPEHHUX YOEXKIACHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUSs, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CnOCOOHOCU CMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHUHU JOCTUTAIOTCS B
€IUHCTBE YYeOHOM U BOCIHUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH U HOpPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUWs, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOMIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHIMCKOTO O0OIIecTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa W OMbITA JEATEILHOCTU B MPOIIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskaaHCKOT0 BOCTUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UITUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB ¥ 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MPHU CO3JJaHUU YIEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M T[O3HABATENIbHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIIEHHUSI K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, CBO0 PoauHy, CBOM SI3BIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
NOCTHXEeHUsIM Poccum B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TMOHUMAaHUS 3HAUYEHHUA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YeJIOBEKa M COBPEMEHHOT0 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo10B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3CUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAUECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOIO 0JIArONOJIYyYHS:

MOHUMAaHUE U peaau3alius 3J0poBOro u 0€30MacHOro o0pasa Ku3HH (310pOBOE
nUTaHue, COOJII0ICHIE TUTUEHUYECKUX TTPaBUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryispHas (Qu3nyeckas akKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHAUBHUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30IacCHOr0 MOBEACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUSs );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTEepCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO JCSTEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
cOOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K IPUPO/IEC KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCThH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
U YMEHHMS TpU PEIICHUH TMpoOJIeM, CBSI3aHHBIX C  PalMOHAIbHBIM
IPUPOJONOJIb30BAHUEM  (COONIOJIEHHE  TpaBWJ  TOBEACHUS B  NIPUPOJE,
HAIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DKOCUCTEMAaX, OXpaHy BHJOB,
aKocHuCcTeM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPEJ OKPYKAKOIIEH MPUPOTHOU
cpeie, yMEHHE MPOTHO3UPOBATh HEOIAronpUATHBIE SKOJOTHUYECKHE TMOCIEACTBUS
NpeANTPUHUMAEMBIX JICMCTBUIA U TIPEIOTBPAILATh UX;



HaJIMYue Pa3BUTOrO FKOJOTMUYECKOTO MBIIUICHUS, YIKOJIOTUYECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOUN JNEATEIbHOCTH HKOJIOTHUUECKOMN
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA :

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOW KYJIBTYphl KakK CpeJCTBa
B3aUMOJICHUCTBUS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAaHWM TPHUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodiieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOM IMBUIIU3AIUU:
obecrieyeHUs: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWMOJOTUYECKUX 3HAHUM B IEIIX
MOBBIIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoi
IPU U3YYEHUN OUOJIOTHUH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYEHUS Ha OCHOBE HAay4HBIX (DAKTOB
UMEIOIINXCS JaHHBIX C LEJbI0 TOJIYYeHUS IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LEHHOCTH HAaYYHOH MESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBbCKYIO JIESITEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IMOJIYYEHHMIO HOBBIX 3HAHUI MO OHOJIOTMU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKITFOYAIOT: 3HAUYUMbIE 11  (OPMHUPOBAHUS MHPOBO33PCHUS OO0YyJarONTUXCS
MEXTUCIMIUIMHAPHBIC (MEKITPEIMETHBIC) OOIIEHAYYHBIE TOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpAa H CIHCNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
UCClIeI0BaHne, HAOI0ICHNEe, H3MEPEHHE, DKCIIEPUMEHT U IPYTHE); YHUBEPCATbHBIC
yuyeOHbIe JCHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, pETYJSTHBHBIC),
oOecrieunBaromue GOpMUPOBaHUE (PYHKIIMOHAIBHONW T'PAMOTHOCTH M COIMATBLHOMN
KOMIIETEHIIUM  OOYYalolUXCs; CIIOCOOHOCTh  OOYYaKOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOM M COITUAIBHON MTPaKTHKE.

B pe3ynbTaTe u3yueHus OMOJIOTHH Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBaHBI IMO3HABaTEJIbHBIC YHHBEPCAIbHBIE
yueOHbIC JCHCTBUS, KOMMYHHMKATHUBHBIC YHUBEpPCAIbHBIC YydYeOHBIC JICHCTBUS,
PETYIISITUBHBIC YHUBEPCAIbHbIC YICOHBIC JCHCTBUSA, COBMECTHAS JACATEIBHOCTD.

MeranpeaMeTHble PE3yJbTaThl OCBOCHHS MPOrpaMMbl CpPEAHETo OOIIero
00pa3oBaHus OJKHBI OTPAXKaTh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

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

UCIIONIb30BaTh IMPU OCBOCHWM 3HAHUW TPUEMBI JOTHYECKOTO MBIIUICHUS
(aHayIM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIUU, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMU);

OTIpEeNeNsITh eI JeATEeIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JOCTHXKEHUSI, COOTHOCUTH PE3YJIbTATHI ICSITEIbHOCTHU C TIOCTABICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHITHUS i1 00bsICHEHUS (DaKTOB U SIBICHUUN
YKWBOW IIPUPOJIBIL,

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B PacCMATPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBHISIBICHHBIX B PA3IHYHBIX WH()OPMAITMOHHBIX
HMCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCISACTBUH JACATEIHHOCTH;

KOOPJMHUPOBATH U BBITIOJNHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICI0BATEIBCKON U MPOCKTHOM JACATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTUYCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YUIeOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBATh HAYYHBIH THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHECH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJlayd B 00pa30BaTEILHOM
NEeSTEHbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJISl TOKa3aTeIbCTBAa CBOMX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3HEEATEITbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOIHE aJTbTePHATUBHBIC PEIICHMS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSPHOW JHUTEepaTtype, OWOIOTHYECKUX CJIOBApAX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh
HHOOPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTD;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOIUMON JUIsl BBIMIOJHEHUS yUYEOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
Oouonornyeckoil uHPpopManuu (cxeMbl, rpaduKu, JUarpaMMBbl, TAOIHILIbI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KauyeCTBE CpeAcTBa Npu paboTe C
Ouosiorndueckor umHGOpMaALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (HOpMYsbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIMU BO BCeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU TO CYIIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COIIACOBAHHOCTH MO3UIUN JAPYTHX yYACTHUKOB
JManora Wil JUCKYCCUH);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(DIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEeHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOM BO3PAKECHHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHAMBUAYATbHOU
paboThI U peNIeHUH OMOIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYIIOBBIX ()OPM B3aMMOACICTBUS IPU PEILICHUH Y4eOHOH 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH KaKJI0ro YieHa KOJJIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUXKEHHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenensaTh poid C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa U KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISTH TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAaHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KM3HCHHBIX U YUeOHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1IEJIeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICCTBUSIX W MOCTYIKaX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISTh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a7jadyl B 00pa3oBaTEILHOMN
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTEHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HBIX 00JIACTIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOWM O0Opa30oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pPE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOTO pELICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTAaTOB
NEeATEeNbHOCTH;



3) npuHsTHE CedsT M IPYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npodunpHoro  oOydeHus  oOydarommxcss  Ouosmornn. OHM — BKIIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUI0, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHUM, BHUJBI JACATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
roJiaMm U3y4eHHUs.

[IpeamerHbie pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buomorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(hOpMHPOBAaHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (QOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPUPOABI W  pEHIeHMH TpoOJieM  paluoOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHoJIOTHNH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopusi T. lIBanna, M. Illneinena, P. Bupxosa, XxpoMocoMHasi Teopust
HacneactBeHHoctn T. Moprana), yuyenus (H. W. BaBuioBa — o wmeHTpax
MHOT000pa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PaCTEHHUN ), 3aKOHBI (€InHO00pa3us
NOTOMKOB TIE€PBOrO MOKOJEHUS, PACIICIUIEHUSI, YACTOThl raMeT, HE3aBUCHUMOTO
HacienoBanusa [. MeHgensa, TOMOJOTMYECKHX PSANOB B  HACIEICTBEHHOU
u3menunBoctyd H. Y. BaBunosa), mpuHUuIbl (KOMILIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOIO TO3HAHHUSI, HUCIIOJIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAHUE, W3MEpPEHHE,
HaOJTIOICHNE, DKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKIETOYHbIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM 4YHUCIE
Oaktepuil, rpuOOB, PACTEHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KU3HEICATECIbHOCTH,



MPOTEKAIOUIMX B OPraHM3Max PacTeHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTMYECKUX
MPOLIECCOB: OOMEHa BelIecTB (MEeTa00IM3M), MPEBPALLECHUS SHEPTUH, OpOXKEHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€H03a, raMeToreHes3a, ’MOpUOreHes3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOIrEHE3a),
B3aMMO/JICHCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
opraHaMud M CHUCTEMaMu OpPraHOB Y pPAacTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXIY CHCTEMaMH OPTaHOB M HMX (QYHKIUAMHU, MEXAY ITalaMH
oOMEeHa BelIeCTB, ATanamMu KJIETOYHOIO LMK U KU3HEHHBIX IIUKIOB OPTraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTUIIOM H
(dakTopamu cpebl OOUTaHUS;

YMEHHE BBIABIATh OTIIMYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYCCKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOLIECCAMH U SIBJICHUSIMHU, JeJIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHUHU TOJYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
npaBuia pu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PY/I0BAaHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LEdb HCCIEOBaHUS, aHAJIU3UPOBATh MOJIYYCHHBIC
PE3yNbTATHI U JCNIaTh BHIBOJBL;

YMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEA0BATEIbCKON paboTe 1Mo OHOJIOTHH,
AKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYEHHbIE  pE3yabTaThl  HAa  YYCHUYECKUX
KOH(EPEHITUX;

YMEHHE OLIEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIII0I0TBOPEHUE,
HAIPaBJICHHOE U3MEHEHUE T€HOMA U CO3JjaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BEIOOp Oynymied mnpodeccruoHambHOM
NEeATENbHOCTH B 00JacTH OWOJIOTMH, MEIMUIHMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIyOJsaTh NO3HABAaTEIbHBIN
UHTEPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJOJDKEHUE OMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEeaHEro
PO EeCCUOHATIBHOTO U BBICILIETO 00Pa30BaHUS.



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

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAay4YHOU
KapTUHBl MHUpPa, B TO3HAHWU 3aKOHOB TMPUPOJABI U PEIICHUHU HKOJIOTHYECKUX
npo0JieM 4YeloBEYEeCTBA, a TakKXKe B PEIIEHHMH BOMNPOCOB PallMOHAIBLHOTO
IPUPOIOIIOJIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUX 3HaHWM, KOTOpas BKIIIOYAET
OnpeJieieHHs] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OHOJIOTrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomtoumonHas teopus Y. JlapBuHa, CHHTETHYECKasi TEOpHUs BOJIIOLUHU), YUEHUS
(A. H. CesepuioBa — 0 myTax u HampaslieHHsIX 3Botoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3aponsimeBoro cxojacrea K. M. boapa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), runore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJIaJleTh  OCHOBHBIMU  METOJAAMH  HAYYHOrO  IO3HaHUS,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIEOBAHUSIX )KUBBIX 00BEKTOB M DKOCUCTEM
(omucanue, U3MepeHue, HabJoJIeHne, IKCIIEPUMEHT), CIIOCOOaMU BBISIBICHUS U
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPOJIE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCHCTEM U Omocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOTO M CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUS ~ JIBIDKYIIMX ~ CHJI  DBOJIOIMM  HAa  TeHOQOHJ  TOMYJISIUH,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie 0OMTaHUs, YepeOBaHMs HaIlpaBiICHUN
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCCaMU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBbIE  TPU3HAKU  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BHJIOB K Cpele OOMTaHHs, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCUCTEM, B3aUMOCBA3€ld OpPraHM3MOB B  COOOIIECTBAXx,
AHTPOIIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJIOIHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpeJibl OOUTaHUsI, €IUHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTo00pas3wsi BHUIOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPUPOABI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJOTUYECKUE 3a]]a4H, BBISIBIISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH ONOJIOTHYECKUMU MPOIIECCAMHU U SIBICHUSIMHU, 1E1aTh
BBIBOJIbI M TIPOTHO3HI HA OCHOBAHUY TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JA0OpPAaTOpHbIE U NPAKTUYECKHE paldOThI, COOMIOAATH
npaBWiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTATbHBIMU
cpeacTBamu, (GOpMYyIUpPYS 1elNb HCCIEAOBAaHUs, aHAIM3UPOBATH MOJYyUYECHHBIC
pe3ynbTaThl U IeTIaTh BHIBOJIBI;

yYMEHHE y4acTBOBAaTh B Yy4eOHO-MCCIIEOBATENLCKON paboTe Mo OHMONOTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e IIKOIBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(pEpEeHIUX;

yYMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKIACHUN JKU3HH, YeTIOBEKa
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBPAIICHHS
r100anbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayimier mpodeccuoHaTbHON
JEsITEIbHOCTU B 00J1aCTH OMOJIOTMH, SKOJIOTHH, IPUPOAOINOIb30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJILCKOTO XO034HCTBa, MMILEBOM
OPOMBIIUIEHHOCTH, YIIyOJsATh IO3HABATENbHbI HHTEpEC, HaIpaBJICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOJOJIKEHHUE
OMOJIOrMYecKOro 00pa3oBaHUsl B OPraHMU3ALMIX CPEAHETO NMPO(PECCUOHATIBHOIO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

g B~ W DN B

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBbIE CUCTEMBI M KX U3yYECHHE
Brnomornsa xieTkn

XuMUYecKasi OpraHusanus KIeTKH
Crpoenue u GyHKITUU KICTKH

OOMeH BellecTB U MpeBpallleHue SHEPTUN B
KJIETKE

HacnencrBennas nundopmanus u
peanuzanus e€ B KJIETKe

JKU3HEHHBIN IUKIT KIETKA
Crpoenue u (yHKIIUHA OPTaHU3MOB
Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB

I'eneTnka — HayKa O HAaCJICACTBCHHOCTU U
HU3MCHYHMBOCTHU OPraHn3mMoOB

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTHU
3aKOHOMepHOCTI/I HU3MCHYNBOCTHU

I'enetuka yenoBeka

CCJ'ICKLII/IH OpraHnu3MoB

BroTexHOIOrus U CHHTETHYECKast OUOJIOTHUS

PesepBHOE Bpems

KoaunuyecTBo 4acoB

Bcero

10

R A~ B W O

KoHTpoabHbI
e paboThI

[MpakTuyecku
e padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl



OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

13



11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ KoHTpoabHbI IIpakTHYeckn
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThl
pecypcsl
1 3apok/ieHue U pa3BUTHE IBOJIIOLUOHHBIX 4
MPEeACTABICHUI B OMOJIOTHH
Mukpo3BoIIOIUS U €€ pe3yabTaThl 14 2
MaxposBostonus 1 €€ pe3yinbTaTbl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 15 15
3emite '
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1

DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi

Opranu3Msbl ¥ cpesia 0OUTaHUS 9 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 9 0.5

9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 0.5
CHCTEMBI

10 buocdepa — rimobanbHas 3KOCHCTEMA

11 Uenoek u OKpyxaroiias cpeaa

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102 0 75






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

buonornsa xak koMIniekcHas HayKa U KaK
4aCTh COBPEMEHHOTO OOIIECTBA

2 JKuBBIe crcTeMBI M NX CBOMCTBA

3 YpoBHEBasI OpraHu3anus )KUBbIX CHCTEM
Hctopust OTKPBITUS U U3YyYEHUSI KIIETKHU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
«3yueHne METOZI0B KJIETOUHOU OHMOJIOTUU
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
I11IP)»

6 XUMUYECKUH COCTAB KIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX
Omosioruyeckas PpOJib

OpraHI/IquKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupuKays u GyHKIUU
OenkoB

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e paboThI

IIpakTuyecku
e paboThI

0.5

0.5

Jara
U3ydeHu
|

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbBI
e pecypchbl



10

11

12

13

14

15
16

17

18

19

20

21
22

Opranuyeckue BEIIECTBA KIETKU —
YTJIEBO/IbI

Oprannyeckue BenecTBa KIeTKH —
JTVITTH TG

Hyxkneunossie kucnotsl. JJHK n PHK.
JlabopaTtopHnas pabota «lccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOB
Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

Cexsenuponanue JJHK. Metoabl

TCHOMHUKH, TPAHCKPUIITOMHUKH, IIPOTCOMUKHU

MeTompl CTPYKTYpPHOU OHOJIOTHN
Tunsl kinetok. [IpokapuoTuueckas KieTka

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

[IpakTrueckas padota «M3yueHne cCBOMCTB

KJIETOYHOI MeMOpaHbI»

[ToBepXHOCTHBIN anmapaT KJIETK!
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHHUSI LIUTOIJIA3MbI B PACTUTENIbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OpTraHOU bl KJIETKHU:
MUTOXOHAPUH, mnacTuabl. JlabopartopHas
pabora «HccnenoBaHue mia3Mon3a u
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

HeMeM6paHHLIC OpraHOUAbI KJICTKN

Crpoenue u GyHKIUH s7pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

CpaBHuTENIbHAS XapaKTEPUCTHUKA KIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsI KIIETOK Pa3IMYHbIX
OpraHU3MOB»

ACCUMWISIIHS U TUCCUMIIISAINS — JIBE
CTOpOHBI MeTabosn3Ma. Tumnsl oOMeHa
BemiecTB. JJaboparopnas padoTa
«M3ydenune KaTaTuTHIECKOH aKTHBHOCTH
(dhepmMeHTOB (Ha IPUMEPE aMHJIa3bl WU
KaTaJias3bl)»

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTouHOTO MeTabonuima. JlabopaTopHas
pabota «3yyenue hepMeHTAaTUBHOTO
paciuernyieH s epoKcuaa BOAOPoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTuBaTophl ¥ OCIKU-UHTUOUTOPHI
ABTOTpOGHBII THII 0OMEHa BEIIECTB
doTocuHTE3

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHE MPO1IecCOB POTOCUHTE3A U
XEMOCHHTE3a»

AnHa’poOHbBIE OpraHu3Mbl. Busl OposkeHus.

JlaGopatopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U IBIXAHUS

AdpoOHBIE OpTaHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa

0.5

0.5

0.5



32

33
34
35

36

37

38

39

40

41
42
43

44

45

46

DHeprusi MEMOPaHHOTO TPaIUCHTA
npotoHoB. Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

Peaknum MatpuyHOro cuHTE3a
Tpanckpunuus — Marpuunbiid cuate3 PHK
Tpancnsauus u e€ ramnbl

Konnposanne amuHokuCIIOT. Poitb
pubocom B OnocuHTe3e Oenka
Opranuzanys reHoma y IpoKapuoT u
3yKapuoT

MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TE€HOB y 3YKapuOT

Bupycbl — BHekeTOuHbIE (DOPMBI KU3HU U
obOnuratHele napasuTsl. [Ipakruueckas
pabota «Co3nanue MoJIenu BUpycay
BupycHble 3a601eBaHus YeI0BEKa,
YKUBOTHBIX, PACTEHUI

HanoTexnosioruu B OMOJIOTUN U MEIUIIHE
JKU3HEHHBIN LUK KIETKA

Marpuunsiii cuntes JTHK

Xpomocowmsl. JlabopaTtopHas pabora
«M3yueHne XpoMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax»

Jlenenue KIeTKM — MHUTO3

Tuns! knetok. KapnoknHes u IUTOKNHES.
JlaGopatopHas pabota «Habmonenue
MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha TOTOBBIX MUKpPOTIpEnapaTax)»

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

PGFYHHHI/IH ZKHU3HCHHOTI'O ITHMKJIa KIICTOK
Opranusm Kak eIMHO€ LIEJI0e

Txanu pacrenuii. Jlaboparopras pabora
«M3ydeHne TKaHEeH pacTCHUIN

TxaHM )KUBOTHBIX U UEJIOBEKA.
JlabopaTtopHnast pabora «3yyeHue TkaHen
KHUBOTHBIX»

Opransel. CucreMsl opraHos. JlaboparopHast
paboTa «/3y4eHue opraHoB IBETKOBOTO
pacTeHus»

Ornopa Tena opraHu3MoB
JIBr>KeHre OpraHu3MoOB
[Iutanue opraHu3MoB

IIutanme MO3BOHOYHBIX JKHBOTHBIX.
HnmeBapHTeanaﬁ CUCTEMA YCIIOBECKa

Z[BIXaHI/Ie OpraHnu3smoB

Z[BIXaHI/Ie IIO3BOHOYHBIX XMBOTHBIX U
YCI0BCKa

TpchnopT BCIICCTB Y OpraHU3MOB

KpOBeHOCHaH CHUCTEMA IIO3BOHOYHBIX
JKHUBOTHBIX N YCJIOBCKA

Boigenenue y opraHusmMoB
3amuTa y OpraHu3MoB
HNmmyHHast cucteMa yeaoBeka

PaznpaxuMocTb U perynauus y
OpraHU3MOB

0.5

0.5

0.5



64

65
66
67

68

69

70

71

72

73

74

75

I'ymMopanbHas peryssanus 1 S3HIOKpUHHAS
CUCTEMA KUBOTHBIX U YEJIOBEKA

DopMbI pa3MHOKEHUS OPTaHU3MOB
[TosoBOE pa3zmMHOKEHNE
Meiio3

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaboparopHas paboTa
«M3yueHune cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpEapaTaxy

WNHmBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

3akJiaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBHIX JINCTKOB

Poct u pa3BuTHE KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MIPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX)

Pa3zmHOXeHUE 1 pa3BUTHE PACTCHUH.
JlaboparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHIN)

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKHU KaK HAYKN

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JIabopatopHas pabota «/Ipo3oduia kak
O00BEKT FeHEeTUUYECKUX UCCIIe0BAHUIN
3aKOHOMEPHOCTH HacleI0BaHUs
pU3HaKoB. MoHOTHOpUIHOE
ckpemrBanue. [IpakTuueckas paboTa

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

"N3yueHue pe3yapTaToB MOHOTHOPUIHOTO
CKpeniuBanus y Apo3oduiinr"
HuTonornueckue 0CHOBbI MOHOTMOPUAHOTO
CKpEILMBAHUS

Ananusupyrouiee ckpeniuBanue. Hernomnnoe
JOMHHHUPOBaHHE

JurnbpuHoe CKpelnuBaHue.
[IpaxTnueckas pabora «M3ydyenue
Pe3yNbTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS
y Ap030(HITBI

HuTonornyeckue 0OCHOBBI TUTHOPUTHOTO
CKpELIUBAHUS

CuemieHHOE Hacae10BaHUE IPU3HAKOB
XpOMOCOMHAsI TEOPUSI HACIIEICTBEHHOCTH
I'eneTuka nona

['eHOTHI KaK LIEJIOCTHAs CUCTEMA
['eneTnyeckuii KOHTPOJIb PA3BUTHS
pacTeHui, )KUBOTHBIX U YEJIOBEKA
H3MeHunBOCTD NpU3HAKOB. Bubl
HW3MEHYMBOCTH

MonudukanroHHas U3MEHYHUBOCTh
BapuanunonHslii psia v BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PHUKAITUOHHON U3MEHUYHUBOCTH.
[locTpoeHue BapualiMOHHOTO psija v
BAPUALIMOHHON KPUBON»

N Y

0.5

0.5



88

89

90

91

92

93

94

95

96

97

TI'enoTunmyeckas M3MEHUYHNBOCTb.
KoMmOuHaTuBHast H3MEHYHUBOCTE

MyTtaioHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOTpernaparax)»

3aKOHOMEPHOCTH MYTAIl[HOHHOTO IIpoIecca.
OnureHeTHKa U SITUre€HOMUKA

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraByieHHE U aHAJIU3 POJAO0CIOBHOW

MeToabI METUITUHCKOU T'€HETUKU

3HayeHNEe MEOUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH TEHETHICCKUX
3a00JIEBaHUI YEJIOBEKA

OCHOBHBIE TIOHATHUS CEJIEKIIUH.
Jlaboparopnas pabota «3yuenue coptos
KYJIBTYPHBIX PACTEHUN U OPOJI JOMAITHUX
KUBOTHBIX»

MeTopl cCeneKIIMOHHON PabOThI.
JlaboparopHas pabota «3yuenue MeTo10B
CEJICKIIMU PACTCHUIN

JlocTKEeHUs CeNEeKIIMU PACTeHU 1
*KUBOTHBIX. [IpakTiueckas pabota
«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4yeHUe U UCTIOIb30BaHNE
TEHETHYECKUX PECYPCOB

0.5

0.5

0.5

0.5



98

99

100
101

102

buoTtexHonorus kak Hayka v OTpacib
npou3sBojicTBa. [IpakTuueckas padora
«M3ydenne 00beKTOB OMOTEXHOIOTUI

OcHOBHBIC HAMPABICHUS CHHTETUICCKON
OHOJIOTUH

XpOMOCOMHafl W ICHHas MHKCHCPUS
MGI[I/IIII/IHCKI/IG OMOTEXHOJIOTHU

PezepBnbiit ypok. [loBTOpeHue,
00001IeHe, cUCTEMATHU3aIis 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

0.5

135



11 KVIACC

Ne
n/n

10

11

Tema ypoka

OposonmonHas Teopust Y. Jlapsuna
JIBHOKylye CHIIbl 3BOJIFOIMA BUIOB 110 Y.
JapBuny

Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN
U UCKYCCTBEHHBIN 0TOOP

DopMUPOBAHUE CUHTETUYECKON TEOPHUH
3BOJIIOLUA

OTansl 3BOJIIOIMOHHOTO MpoLecca:
MHKPO3BOJIFOLIMS U MAaKPOIBOJIFOLIHS
[TonmynAuus — sreMeHTapHas €IMHUALIA
3BOJIIOLUA

3aKOH T€HeTHYECKOro paBHoBecus JIx.
Xapau, B. Baitn6epra. JlaboparopHas
pabota «BblisiBIeHUE U3MEHYUBOCTH Y
oco0eil 0HOTO BUIa»

DnemeHTapHbIe (PAKTOPHI IBOJIIONUU

D¢ ekt ocHoparens. dpdexr
OYTBIJIOUHOTO TOPIIBIIIKA

Murpauyu. M30ma0uu nonyssuui:
reorpaduueckas, Ouojgoruueckas
EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN
(baxTop 3BONIOLUN

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

0.5

Jara
U3ydyeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbBI
e pecypchbl



12

13

14

15

16

17

18

19

20

21

[TonoBoit oTOOP

[IpucnocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopatopHnas pabora «3yuenue
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
(dbusmoornueckre, OMOXMMUIECKHE,
noBenieHyeckue. Jlabopartopuas pabora
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»

Crpykrypa Buaa
BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIOLUU

CBs3b MHUKPOSBOJIOIOUN U SIITUACMHUOJIOIMH

MaKpOSBOJ'IIOI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN
Enoreorpa(bﬂqecm/le MCTOAbI U3YUCHU
OBOJIIOIINH

3M6pI/IOJ'IOFI/ILICCKI/IC N CPAaBHUTCIIBHO-
MOp(l)OJ'IOl"I/ILICCKI/IC MCTOAbI U3YUCHUA
9BOJIIOIINH

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

MoneKynsipHO-r€HETUYECKUE,
OMOXMMHUYECKHE U MATEMaTHYECKUE
METO/IbI U3yUYEHUS SBOJIOLIUU

OO61re 3aKOHOMEPHOCTH SBOJIOLIUH
AnantuBHas paguauus. HepaBHOMEpHOCTD
TEMIIOB 3BOJIIOLIIHI

Haydnble runoTe3bl MpOrCXOXKIeHUS
YKU3HU Ha 3emJie

JloHay4yHbI€ MPEACTABICHUS O 3apOKICHUH
KUZHU

OCHOBHBIE ATanbl HEOPraHUYECKON
3BOJIIOLUA

['unoTesbl 3apoKaeHUS KUZHU

Hctopus 3eminn 1 METOIbI €€ N3y4EHUS.
JlabopaTtopHnas padota «M3ydyeHue u

OTIMCAaHUE UCKOIaeMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY

HauanbHbie 3Tansl opraHuyecKoit
SBOJIIOLUHU

DBOJIIOIMS SYKAPUOT

OCHOBHBIE dTaIbl BOJIIOIHHT
pactutenbHOro mMupa. [Ipaktuueckas
pabora «M3yyeHue ocobeHHOCTEH
CTPOEHHMS pAaCTEHUN Pa3HBIX OTJEIOBY
OCHOBHBIE ATAITBI YBOJIIOIMHY JKHBOTHOT'O
MHUpa
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OBoJronus )KUBOTHBIX. [IpakTnueckas
pabora «3yyeHune ocoOeHHOCTEMN
CTPOCHHA IMO3BOHOYHBIX JKUBOTHBIX»

PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoam

MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI IPOIIIOrO

CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

CoBpeMeHHas cUCTeMa OPraHU4eCcKOro
IPOILIIOrO

OCHOBHBIEC CHCTEMATHYECKHE TPYIIIBI
OpraHu3MOB

AHTPOIIOJIOTHSI — HayKa O YeJIoOBEKe

Pa3BuTune npencraBieHuii o
MPOUCXOKICHUHU YEIIOBEKA

MecTo yenoBeka B cHCTEME
oprannyeckoro mupa. Jlaboparopnas
pabora «M3yuenue ocobeHHOCTEH
CTPOGHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
HPSMOXO0KICHUEM»

I[BI/I)KYH_II/IC CHJIbI aHTPOIIOT'CHE3a

CooTHOILIEHHE OUOJIOTHYECKUX U
COIIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

OcHoBHBIC CTaJuHu aHTPOIIOI'CHE3a
IlaneoreHeTrka u mmajaeoreHOMHUKA

3BOJ'IIOI_II/I$I COBPCMCHHOT'O YCJIOBCKA
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UYenoseueckue pacel. [Ipaktuyeckas
pabota «3ydeHune 3K0JIOTHIECKUX
aJanTaluil 4YeJI0BEKa)
MexauciuiInHapHbie METOIbI

AHTPOIIOJIOTUU

3apoKJeHNe U Pa3BUTHE IKOJIOTUHU

Mertonpl sxkonoruu. JlabopatopHas padbora

«3ydeHne MeToI0B SKOJIOTUYECKUX
HUCCIIEIOBAaHUID)

3HaueHne YKOJOTHUSCKUX 3HAHUH JITI
JelroBeKa

Dxoyiorudeckue haKkTOpbI

Abuotndeckue daktopsl. CBET Kak
sKoJoruueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OPraHu3MOB K BIIUSTHHIO CBETa

Abuotndeckue aktopsl. Temneparypa

KaK 3KOJIOTUYECKHI pakTop.
JlaboparopHas paboTa «BblsBieHHe

HpI/ICHOCO6HCHI/Iﬁ OpraHnu3mMoB K BJIMAHHIO

TEMIICPATYpPhD»

Abuotuueckue pakTopsl. BnaxkHOCTh Kak

sKkoJsiorndeckuit paxtop. JlaboparopHas
paboTa «AHaTOMUYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD»

Cpenbl 0OuTaHUS OPTaHU3MOB
buonoruveckre puTMbl

XKuznennsie GopMbl OpraHU3MOB

0.5
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buoTtnueckue hakropsr

3HadueHue OMOTUYECKUX B3aUMOACUCTBUN
JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTauus

DKOJIOTUYECKHE XapaKTEPUCTUKU
TOTTYJISIITAN

OcHoOBHbIE TIOKa3aTeNIN MOMYJISIINN:
YHCIIEHHOCTb, IUIOTHOCTb, BO3pACTHAs U
M0JIOBAsi CTPYKTYypa

OcHoOBHbIE TIOKa3aTeNN MOMYJISIINN:
POKJIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTpALIUH

DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUH
JluHamuKa oMUY U e€ peryasuus

KpuBble pocTa YHUCIEHHOCTH MOMYJIALUH.
KpuBbie BbKUBaHUS

DKoyornyecKas HUIIa BUA.
JlabGopaTtopHnas pabora «IIpucnocobneHus
CEMSIH PaCTEHHH K PACCEIICHUIO»

Bun xak cucrema nomynasuit

3aKOHOMepHOCTH IIOBCACHUA U MI/IFpaHI/Iﬁ
KHUBOTHBIX

Coo0r11ecTBO OpraHu3MoB — OHOIICHO3
JKocucTeMa KaK OTKPBITask CHCTEMa

KpyroBopoT BelecTB 1 NOTOK SHEPTHHU B
9KOCHCTEME

OcHOBHBIEC TTOKA3aTEIN YKOCHCTEMEI

0.5
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DKOJIOTHYECKUE TUPAMUIbI
N3menenust cooOIIecTB — CYKIIECCHH

[IpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOPEM U OKEAHOB

[Ipupoanbie 3KocUCTEMBI. DKOCHUCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

AHTpOHOFCHHBIC OKOCHCTEMBI

Ypboskocucremsl. [IpakTuueckas pabora
«M3ydenne u onrucanne ypOoIKOCUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B

OKOCUCTEMAX

MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU N
Pa3HBIX TUIIOB Ha CYyOOpPTaHU3MEHHOM,
OpraHu3MEHHOM, MOMYJISIIUOHHOM U
AKOCHCTEMHOM YPOBHSIX

buocdepa — obmerranerapraas 000J09Ka
3emun

Yuenue B. U. Bepnanckoro o 6uochepe

3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepbl

KpyroBopoTs! BeliecTs u
OMOTECOXMMHUYECKHUE [IUKITBI

3oHasbHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CyIIN

YcroitunBocTh 6GHoCheps

OKOJIOTUYECKHE KPHU3UCHI U UX IPUYUHBI

0.5
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BosneticTBue yenoBeka Ha Ouochepy
AHTPOIIOT€HHOE BO3/ICHCTBHE HA
pPaCTUTENBHBIN U JKUBOTHBIN MU

Oxpana npupo/sl

OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmoHaibHOE PUPOIOTIOIB30BAHHE U
coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpaszus 3emin

O6061menue mo reMe «MUKPOIBOJIOLUS U
€€ pe3ynbTaThD)

O6o06menue mo Teme «MaKkpOdIBOIIONUS U
€€ pe3ynbTaThD)

O606menue mo Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU HA 3eMIIe»

O606menue o teme «IIpoucxoxaecHue
YeJl0BEeKa — aHTPOIIOTEHER»

O60061eHue o TeMe «IKOJOrus — HayKa O
B3aMMOOTHOUIECHUSIX OPTaHU3MOB)
O6061mmenue o reMe «Opranu3msl U cpea
oOHUTaHU

O6006meHue mo TeMe «IKOJIOTHUS BUJIOB U
TIOITYJIS LA

O606menne no Teme «buocgepa —
r06ambHas IKOCHUCTEMa)

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






