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INOSACHUTEJIBHAS 3ATINCKA

[Iporpamma mo yuebGHOMYy mipeamery '"buosorus” (mamee - OGuomnorusi) Ha
ypOoBHe cpefiHero obiriero obpa3oBaHus pa3paboTaHa Ha ocHoBe de/iepabHOTO
3aKoHa OT 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoii @esepauyu»,
®I'OC COO, Konreniuy mnperofaBaHys yueOHOro mnpeameTta «buosorus» wu
OCHOBHBIX M0JIOKeHUH (eieparbHOM paboueii porpaMMbl BOCITUTAHUS.

Yuebnbiii npeamer «buosorusi» yriay6néHHoro ypoBHs wusyueHus (10-11
K/IaCChl) SIB/ISIETCS] OAHUM U3 KOMITOHEHTOB TpeIMeTHOM 00sactu «EcTecTBeHHO-
HayuHble mnpeaMeThbl». CorsacHo monoxenusm Pr'OC COO mnpoduiibHbie
yueOHbIe TIpeIMeThl, U3ydyaeMble Ha yriay0a6HHOM YPOBHE, SIB/ISIIOTCS CITOCOO0M
muddepeniaiiii  00yueHUsI Ha ypOBHe cpejiHero o0iiero o6pa3oBaHUs U
TIpU3BaHbl 00ECTIeUNTh TPEeEeMCTBEHHOCTb MEXKIy OCHOBHBIM OOII[UM, CpeJHUM
o01mM, cpefHUM TIpodeCcCHOHATLHBIM U BhICIIUM 0bpa3oBaHueM. B To ke Bpemsi
KOKAbId U3 3TUX YuyeOHbIX TpeAMeTOB [O/DKeH ObITb OpHeHTHPOBaH Ha
TIPUOPHUTETHOE pellleHHe 00pa30BaTe/bHBIX, BOCIATATENbHBIX W Pa3BHUBAIOIIAX
3a/]a4, CBSI3aHHBIX C TpodopreHTarer o0ydJarluxcss W CTUMYJ/IMPOBAHUEM
WHTepeca K KOHKpeTHOM 00/1aCTh HayuyHOTO 3HaHUS, CBI3aHHOTO C OMoJIorHeH,
MeJULMHOU, SKOJIOTUEH, TICUX0JIOTMer, CLIOPTOM U/ BOEHHBIM J1€/TIOM.

[Mporpamma no yuebHOMY mpeamety "buosoruss” [aéT TmipejicTaBieHUe O
Lesid W 3ajjauax u3yueHus: yuebHOro mipeamera «buosorusi» Ha yrayOiéHHOM
yYPOBHe, omipejiefisieT 00si3aTe/ibHOe (MHBapHaHTHOE) MpeAIMeTHOe CofiepKaHue, ero
CTPYKTYPUDOBaHWe TI0 pas3fejaM M TeMaM, paclipefiejieHde M0 Kjaccam,
peKOMeH/lyeT T0C/e/loBaTe/lbHOCTh H3yuyeHUs yueOHOro MaTepuana C Yy4éTOM
MEXITpeAMETHBIX W BHYTPUIIPEAMETHBLIX CBSi3el, JIOTUKA Y4ueOHOTo Iporiecca,
BO3pacTHBIX 0cCOOeHHOCTeM oOyuaronuxcs. B mnporpamme 10  6uosoruu
peasM30BaH TPUHIUI TIPEeMCTBEHHOCTH C H3y4yeHHMeM OWOJOTMM Ha ypOBHe
OCHOBHOTO  o00mjero o0Opa3oBaHus, Oslarojlaps uemMy TIPOCMAaTpUBAETCS
HafpaB/IeHHOCTb Ha  TIOC/e[ylolljee pa3BuTHe  OWUOJIOTUYECKUX  3HAHWH,
OpPHEHTHPOBaHHBIX Ha (POpMUPOBaHWE €eCTeCTBEHHO-HAayuHOr0 MHPOBO33peHus,
9KO0JIOTUYECKOTO MBIILIJIeHUs], TIpeJCTaBJeHuid O 370poBOM o0Opa3e >KU3HHM, Ha
BOCIIMTaHHe Oepe)KHOTO OTHOIIeHWs K OKpY»Karollled TpupojHou cpezne. B
nmporpaMMe 10 OWONOTMM TakKe TIOKa3aHbl BO3MOKHOCTH YyueOHOTo TipeameTa
«buonorusi» B peamusaumu  TpeboBanuit PI'OC COO K IJIaHUPYEeMbIM
JUYHOCTHBIM, MeTaripeJMeTHbIM U TIpeIMEeTHbIM pe3yjbTaTaM OOyueHUs U B
GbopMHpOBaHUM OCHOBHBIX BHZIOB  yueOHO-TIO3HaBaTeTbHOU  /1eATe/TbHOCTH
00yuaromyxcsi TI0 OCBOEHUIO Cojlep)KaHusi Ouosiornyeckoro obpa3oBaHusi Ha
ypOBHe cpefHero o01ero obpa3oBaHusl.

YuebHbIl ipeaMeT «bronorus» Ha YpoBHe cpeiHero o01iero oopa3oBaHust
3aBepiaeT OuWonoruueckoe oOpa3oBaHWe B IIIKOJe W OPUEHTHPOBAaH Ha



paciiiMpeHye 1 yriay0/ieHre 3HaHWH 00yJaroluXcs O )KUBOM MPHUPO/ie, OCHOBaX
MOJIEKYJIIPHOM W KJIETOUHOW OHosoruu, >SMOpHOOTHMA W OHOJIOTMM pa3BUTHS,
TeHeTHKH, CelIeKI[UH, OMOTeXHOJIOTHH, SBOTFOI[MOHHOTO YUEHHS U SKOJIOTHH.

W3yuyenne yuebHOro mnpeamera «buonorusi» Ha yrayO/eHHOM ypOBHE
OPHEHTUPOBAaHO Ha TIOATOTOBKY OOyYarOIMXCs K TOC/IeAYIOIIeMy TI0/Ty4eHHI0
Ouosiornueckoro  obpa3oBaHMs B By3aX W OpraHu3alusx  CpeJHero
npoceccroHanbHOro o6pa3oBanusi. OCHOBY ero Cojiep)KaHusl COCTaB/IseT CUCTeMa
OuosIOTUUeCKUX  3HAHWMW, TIO/NIyUeHHBIX TIPU  HW3y4YeHUd  OOYyUaroIMMUCS
COOTBETCTBYIOIIMX CUCTEMaTHUeCKUX pPa3ZiesioB OMOOrMHU Ha YPOBHE OCHOBHOTO
ob1rero obpasoBanus, B 10—11 Kaccax 3TH 3HaHUS MOJTyYarOT pa3BuTyre. Tak,
pacivpeHbl W yrayOneHbl OuWosOrHYecKWe 3HAHUS O pacCTeHUsIX, >KUBOTHBIX,
rpubax, OakTepwsiX, OpraHu3Me uejiOoBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKHU3HH,
JOTIO/THUTeTbHO BKJ/TFOUEHBI 0H0/IOTHYeCKre CBeIeHUs TIPUK/IaJIHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO MCII0/Ib30BaTh KaK OPUEHTUPHI /151 TIOC/IeJyIOIIEero
BbIOOpa mipodeccuu. Bo3MoXKHa Takke HWHTerpanus OWOJOTHUECKUX 3HAHUK C
COOTBETCTBYIOIIMMY 3HAHUSIMH, TI0JIyUeHHBIMM OOYyYarol[UMUCS TIPH H3YUeHHH
buU3uKY, XUMUK, reorpaduu U MaTeMaTUKH.

CTpykTypa miporpaMmbl TI0 yueOHOMY TipeameTy '"Buosiorus”" otpaxaeT
CHUCTEMHO-YPOBHEBBIM U JBOJIIOIMOHHBIM TIOAXO/AbI K W3yUeHHI0 OHOJIOTUM.
CornacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBbIE [1JIs1 )KUBBIX
CUCTEeM Pa3HOT0 YPOBHSI OpraHM3aliuu, 3BOJIIOLIMM OPraHUuecKoro Mupa Ha 3emiie,
coxpaHeHHs1 OuWoOnOrMueckKoro pasHooOpasusi ruiaHetbl. Tak, B 10 Kmacce
M3y4yaloTCs OCHOBBI MOJIEKY/ISIPDHOM W KJIeTOYHOM OHO/IOrTMH, SMOpPUONIOTHH U
Ouosior pa3BUTHS, TEHETUKU W CeeKI[UH, OWOTeXHONTOTMM W CHHTeTHUeCKOM
OMONOrKY, aKTya/JU3UPYIOTCSI 3HAHWSA O00yuaromuxcs 1o OoTaHWKe, 300/I0THH,
aHaToMuy, ¢dusronoru uyenoBeka. B 11 Kjacce u3y4arOTCsi 3BOIOLIMOHHOE
yueHHe, OCHOBBI 9KOJIOTHH U yueHUe o buocdepe.

YuebHbli  TipeaMeT  «buosiorusi»  Mpu3BaH ~ 00ecrieuruTh ~ OCBOEHHE
00yuaroluMHUCs OUOOTMUeCKUX TeOPUM U 3aKOHOB, U/, IPUHLIAIIOB U TTPaBU/I,
JIe)KalluX B OCHOBE COBPEMEHHOW eCTeCTBEHHO-HAaYUHOU KapTUHBI MUPA, 3HAHUM O
CTPOeHHH, MHOroo0Opasud W O0COOEHHOCTSIX KJ/IeTKH, OpraHu3Ma, IOMyJISLUH,
6ro1IeH03a, SKOCUCTEMBI, O BLIAOLUXCS HAYUHbIX JOCTHKEHHUSIX, COBPEMEHHBIX
WCCIeJOBaHUSX B OMOJIOTHH, PUK/IAJHBIX acrieKTax 6uoornueckux 3HaHuu. s
pa3BUTHSI U TOJJepKaHUs WHTepeca OOydYaroIMXcsi K OWOMOTMM Hapsiiy Co
3HauUMTe/bHBIM 00BEMOM TEOPETHUECKOT0 MaTepHaa B COJieP>KaHUU MPOTrPpaMMbl
110 6HOJIOTHY TIPeJyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTaHOBJIEHUS U Pa3BUTHS
TOM WM WHOW 007acT OHOJIOTMH, BK/IaIOM OTEUECTBEHHBIX H 3apy0eXKHBIX
YUEHBIX B pellieHre BaXKHeUITNX OM0/OrHUecKuX U 9KOJIOTUUeCKUX MpobieMm.



Llenb n3yueHus yuebHoro npeameTa «bronorus» Ha yriy0/1éHHOM ypOBHE —
oB/iaZieHe  OOyvaroOIUMMCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKLIMOHA/TbHOMN
OpraHM3allMM JKUBBIX CHCTEM PA3HOrO0 paHra U TMpHoOpeTeHWe yMeHHH
HCTI0/Tb30BaTh 3T 3HaHUS B OPMHUPOBAHUY UHTepeca K orpezie/IEHHON 06/1acTH
npodeccoHa/IbHON  1eATe/IbHOCTH, CBSI3aHHOW C OuWoJiorTWel, WIM K BLIOOPY
yueOHOTO 3aBeZieHus /IS TPOI0/DKeHHs broornueckoro obpa3oBaHus.

MocTwkeHne 1jeM  HW3ydeHUs YyueOHoro mpeameTra «buosorus» Ha
yriy6/1IEHHOM YpOBHe 00ecrieurBaeTCs pellieHreM CJ/IeAyIOIINX 3aau:

0CBOeHHe 00yUaroIMMHICSI CUCTeMbI OHM0/IOTUUeCKHUX 3HAHUM: 00 OCHOBHBIX
OHO/IOTUUeCKUX TeOPUSIX, KOHLIEMLIUSIX, TUTIOTe3aX, 3aKOHaX, 3aKOHOMEePHOCTSIX U
TIPaBH/IaX, COCTABJIAIOIIMX COBPEMEHHYIO eCTeCTBEHHO-HAyUHYH0 KapTHHY MHPa; O
CTPOEHWH, MHOrooOpa3uv M O0COOEHHOCTSIX OMOJOrMYecKnx cucteM (K/IeTKa,
OpraHu3M, TIOMYJISIHs, BU/, OroreoiieH03, 6rocdepa); 0 BHIAAIOIIUXCS OTKPBITUSIX
Y COBpeMeHHbBIX MCC/IeZIOBAaHUSIX B OMO/IOTUY;

O3HAaKOMJIEHHE OOyYaroIMXCsi C METOJaMH I103HAaHWSI JKUBOM IIPUPOJIbI:
HCC/IeJOBAaTe/IbCKUMU  METOZlaMH  OMOJIOTHYeCKHX HayK (MOJIEKY/ISIpHOM |
K/IeTOUHOM Ouonoruy, >sMOpHo/siorTMM ¥ OWOMOTHM pa3BUTHS, TeHETUKH U
cejieKLIUM, OWOTEXHOJIOTUM W CHUHTeTHYeCKoW OHO0JIOTHH, TaJleOHTOJIOTHH,
9KOJIOTMM);  METOJlAMM  CaMOCTOSITeJIbHOTO  TpOBefieHUsI  OHMOIOrMYecKux
WCCiejoBaHUM B JslabopaTopuMi W B Tipupofie  (HabmiofieHUe, W3MepeHue,
9KCTIEPUMEHT, MO/IeTUPOBaHUE);

oB/iaZieHWe OOyUarOL[UMHUCS  YMEHHUSIMH: CaMOCTOSATeTbHO  HAaXO[WTh,
aHa/IM3UPOBaTh W HCIIO/Ib30BaTh OMOOTMUYECKYI0 HWH(OPMAIHIO; T0Ih30BaThCS
O1OIOTUUECKON TEePMUHONIOTHEM W CHUMBOJIMKOW; YCTaHaBIMBaTh CBA3b MEXKAY
pa3BuUTHEM OWONOTMM W  COLMA/TbHO-9KOHOMHUYECKUMH U 9KOJIOTUYECKUMU
npobsieMaMy uesloBeueCTBa; OL[eHWBAaTh TIOC/Ie[CTBUSI CBOEM [JesiTeIbHOCTU TI0
OTHOIIIEHHIO K OKpY’Karolell TPUPOAHON cpefie, COOCTBEHHOMY 3/[0POBBIO H
3[JOPOBbI0  OKPY)KAIOIIUX  JIIOJlel; 00OCHOBBIBAaTH W COOMIO/IaTH  MephI
npodrIaKTHKY WH(GEKITMOHHBIX 3a00/1eBaHuM, ITpaBu/Ia MOBeZieHNs B IPUPOJe U
obecrieueHust 6€301aCHOCTH COOCTBEHHOM KU3He[eATeTbHOCTH B Upe3BbIUaiiHbIX
CUTyal[UsiX TIPUPOAHOTO W  TEXHOTeHHOrO0 XapakTepa;, XapaKTepH30BaTh
COBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCT OMOJIOTHH;

pa3BuTHe Y 00yUaroliXCsl UHTe/UIeKTya bHbIX U TBOPUECKHX CITOCOOHOCTeMH
B TMpoliecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKDLITUSIMM W COBPeMeHHbIMU
WCCneloBaHUSIMH B OHOJIOTMM, pelllaeMbIMU €10 TIpoOsieMaMH, MeTO/0/IOThel
O10JIOrUUeCKOTo HCCIeJOBaHMS, TIpOBeJIeHUs 9KCTIePUMEHTaTbHBIX
WCCIeJOBaHUM, pellieHs] OMO0I0ruUeCcKrX 3a/jad, MO/Ie/TMPOBaHusl OMOIOruUeCKUX
00BEKTOB U TPOIIECCOB;



BOCITMTaHWe y 00y4JaroluXcsi [IeHHOCTHOTO OTHOLIIeHHS K )KUBOM MPUpO/ie B
LIeJIOM U K OT/ie/IbHbIM e€ 00beKTaM U siBjieHUsIM; (OpMHpOBaHUe SKOJI0THUYeCKOH,
reHeTUYeCKOM TpaMOTHOCTH, OOIeil Ky/JbTypbl TIOBeJleHHsI B  TIPUPOJE;
VHTerpaly eCTeCTBeHHO-HayUHbIX 3HaHUY;

npuobpereHre  00OyuaroOIMMHCS ~ KOMIIETEHTHOCTM B paljMOHAJbHOM
NPUPO/OI0/Ib30BaHUM  (COO/MIo/leHre TIpaBU/ TIOBeJileHWss B TIPUPO/Je, OXpaHbl
BU/IOB, 9KOCUCTeM, 6uocdeprl), coxpaHeHHH COOCTBEHHOTO 3/10POBbSI U 3/[0POBbS
OKpYy’XKalolux Jrogeid (cobmozenus wmep npoduaakTUKu  3abosieBaHU,
obecrieueHre (e€30MAaCHOCTH JKU3HEEATEJbHOCTH B Upe3BbIYAMHBIX CHUTYaLUsX
NPUPOJHOTO U TEXHOTeHHOTO XapakTepa) Ha OCHOBe  MCIO/Ib30BaHUS
OroIoruuecKrUx 3HaHUM U YMEeHUM B MOBCeHEBHOW YKU3HHU;

Co3/laHMe  YCAOBWMW  [ijII  OCO3HAHHOTO  BbibOpa  OOyYarOLUMUCS
VH/IUBU/1ya/IbHOU obpa3oBarebHOI TPaeKTOPHH, CTIOCOOCTBYIOII e
nocsezAywolemMy MNpodecCuOHaJbHOMY CaMOOIIpefie/IeHU0, B COOTBETCTBUM C
WH/IMBU/ya/IbHBIMU UHTEpecaMy U TIOTPeOHOCTSIMU perroHa.

OG6111ee uKC/I0 YaCOB, OTBEIEHHBIX HAa U3yueHue OMOIOrUU Ha yr1y0/IeHHOM
ypOBHe cpefHero obiiero obpa3oBanus, coctassieT 204 yaca: B 10 kmacce — 102
yaca (3 uaca B Hezient0), B 11 knacce — 102 vaca (3 yaca B HejleJTt0).

OTb60p opraHu3allMOHHBLIX (POPM, METO/IOB U CPe/ICTB 00yueHust OMOIOTUH
OCYILIeCTBJISIETCS C YYETOM CHELIUPUKY ero CoJeprKaHusi U HarpaB/IeHHOCTH Ha
Npo/io/bkKeHre  OMOOrMUecKoro oOpa3oBaHMSI B OpPraHM3alLUsiX  CpeHero
npogecCrOHANBHOTO U BhICIIero 00pa3oBaHusl.

Ob6s13aTesIbHBIM YCI0BUEM TPU 00yueHUH O0M0JI0THH Ha yI1y0/1EHHOM ypPOBHE
SIBJISIETCS. TIPOBejleHre J1abopaTOpHBIX M TIpakThyeckux pabor. Takke yuacTue
00yuaroIyxcs B BBITIOJTHEHUU MPOEKTHBIX U yueOHO-1CC/eloBaTe/TbCKUX pabor,
TeMaTUKa KOTOPBbIX OMNpeJe/isieTCsl yuyuTe/JleM Ha OCHOBe  MMEROLIUXCS
MaTepuaTbHO-TeXHUUECKHUX PeCYPCOB U MEeCTHBIX MPUPO/IHBIX YCIOBUM.



COAEPXAHUWE OBYUEHUA
10 KJ/TACC

CofiepkaHue MporpaMMel, BbIZIeJIEHHOE KYpPCUBOM, HE BXOAUT B MIPOBEPKY
rocyJlapCTBeHHOU uToroBou arrecranuu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpeMeHHast 61oJ10rHsi — KOMITIeKCHasi Hayka. KpaTkast uctopusi pa3BuTHst
Ouvomornu.  Buosiornueckue  HayKd M HW3yyaeMble MMM TIPOOJIEMBI.
@yH/JaMeHTa/IbHble, TMPUK/IaJHble U T[OUCKOBbIe HayuyHble HWCC/Ie[OBaHUS B
OroIoTUH.

3HaueHue 6uosioruy B OpMHUPOBAHUN COBPEMEHHOM eCTeCTBeHHO-HayUHON
KapTuHbl Mupa. [Ipodeccuu, cBsi3aHHble C Ouosiorueit. 3HaueHWe OHOJIOTUU B
MpaKTUYeCKOM [JIesiTe/IbHOCTHM ue/ioBeKa: MeAul[dHe, CebCKOM XO3SUCTBE,
TIPOMBILLJIEHHOCTH, OXPaHe MPUPO/BbI.

JleMoHCTpanuu

[TopTpetsl: Apuctotesnb, Teodpact, K. JIunnen, XK. b. Jlamapk, Y. /lapBuH,

Y. T'apey, I'. Mengens, B. 1. Bepnagckuu, U. I1. ITaBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, 1. YorcoH, ®. Kpuk, /1. K. benses.

Tabmuipl U cxembl: «CBsi3b OHO/IOTMM C JADYTMMH HayKamMu», «Cucrtema
OMOJ/IOTUUeCKUX HayK».

Tema 2. JKuBbIe CICTeMbI U UX H3yUeHUe

JKuBble cucTemMbl KakK mpeameT u3ydeHus Ouonorun. CBONCTBA JKUBBIX
CUCTEeM: eJWHCTBO XWUMHYECKOr0 COCTaBa, JAUCKPETHOCTb U L[eJIOCTHOCTD,
C/IO)KHOCTb W YIIOPSIIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CamMOOpraHu3alys,
CaMOBOCIIpOM3BeleHre, pa3ApakKMuMOCTb, U3MEHUHUBOCTb, POCT U pa3BUTHE.

YpoBHM oOpraHuM3alid JKUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, KJI€TOUHBIH,
TKaHEBLIH, OpraHU3MeHHBIH, TMONY/ISI[MOHHO-BH/I0BOM, 9KOCHCTEeMHBIN
(buoreorieHoTHYECKUH), OuochepHbiii. TIporjeccel, MPOUCXOSAIHE B >KUBBIX
cuctemMax. OCHOBHbIe TIpU3HaKW >KUBOro. JKu3Hb Kak (hopma CyllleCTBOBaHUS
Martepun. Hayku, u3syuaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHU3aLlyu.

N3yueHue )XUBBIX crucTeM. MeTozibl OMosiornueckoi Hayku. Habmozenue,
v3MepeHue, SKCIIePUMEHT, CUCTeMaTH3al[usl, MeTaaHau3. [IoHATHe 0 3aBUCUMOM U
He3aBUCUMOM miepeMeHHOW. [lnaHupoBanue 5skcnepumeHTta. [locTaHOBKa U
ripoBepKa rurnote3. HysneBasi runotesa. [ToHsATHe BEIOOPKY U €& OCTOBEPHOCTb.
Pa3bpoc B Ouonoruueckux jaHHbIX. OLleHKAa /[JIOCTOBEPHOCTU TOMyUYeHHBIX
pe3y/ibTaToB. [IpUUMHBI MCKaXKeHUs pe3y/bTaTOB SKcrepuMeHTa. [loHsThe
CTaTUCTHUYECKOTO TeCTa.

JleMoHCTpaLuu



Taburel 1 cxembl: «OCHOBHbIE TIPU3HAKU >KU3HW», «brosiornueckre
cuctembl», «CBOMCTBAa >XMBOM MaTepun», «YPOBHU OpraHu3alvd >KUBOU
npupo/ibl», «CTpoeHWe >KUBOTHOW K/eTKW», «TKaHU >XUBOTHBIX», «CHCTeMBbI
OpraHOB 4YejI0BeYeCcKOro opraHusma», «buoreoneHos», «buocdepa», «MeToabl
W3y4eHUs >KMBOU MPUPO/IbI».

OGopymoBanue:  jabopaTopHoe  Oo0OOpyZiOBaHWE [/  TIPOBeIeHUS
HabJ/r0/1eHnH, U3MepeHni, SKCIIepUMEeHTOB.

IlpakTnueckas pabora «Vcrosnb30BaHWe pa3WYHBIX METOJOB IIpU
V3YUEeHUU >KUBBIX CUCTEM.

Tema 3. buosiorus KjieTrku

KrneTtka — CTpyKTypHO-(YHKI[MOHa/lbHAs efuHULA >kuBoro. Mcropus
OTKpBITHUS KneTKU. PaboThl P. I'yka, A. JleBenryka. Knerounasi Teopus (T. I1IBaHH,
M. Hlnergen, P. BupxoB). OCHOBHBIE TIOJIO)K€HWUSI COBPEMEHHOM KJIETOYHOU
TeOPUH.

Metoabl  MOJIEKY/IIPHOM W KJIETOYHOW  OMONOTMM:  MHMKDPOCKOIIHS,
xpoMarorpapus, 37eKTpodopes, MeTOJ, MedeHbIX aTroOMOB, Aud@epeHLMaTbHOE
1eHTpudyrupoBaHre, Ky/IbTUBUPOBaHWE KIIeTOK. M3yueHue ¢HhUKCUPOBAHHbIX
K/71emok. DneKTpoHHasi MUKpockonusi. KoHgokanbHas mukpockonusi. BumaabHoe
(npudicusHeHHOe) u3yyeHue K/Aemok.

JleMoHCcTpanuu

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

Tabsuipl U cxeMbl: «CBETOBON MUKPOCKOI», « D7IEKTPOHHBIA MUKPOCKOIT»,
«/cTopust pa3BUTHS METO[0B MUKDPOCKOITANY .

Ob6opyaoBaHMe: CBETOBOM MMKDPOCKOI, MHUKpPOIIperapaTbl pPacTUTEeTbHbIX,
YKUBOTHBIX U OaKTepHabHBIX KIeTOK.

IlpakTuueckasa pabGora «lVI3yueHne MeTOZOB K/IETOUHOW Ouosioruu
(xpomarorpadusi, 3nekTpodopes, auddepeHIMaTbEHOE LeHTpUyrupoBaHue,
[TLIP)».

Tema 4. XumMuueckasi opraHu3anys Kj1eTKU

XVMMHUUECKUM COCTaB K/IETKA. Makpo-, MHMKPO- W y/JIbTPaMUKPO3/IE€MEHTHI.
Boja u eé ponb Kak pacTBOpUTesis, peareHTa, yvyacThe B CTPYKTYpPUPOBaHUU
KJIETKH, TeIUIOpery/saiui. MuHepa/ibHbIe Bell[eCTBa KIeTKH, UX Orooruueckast
poJib. POJIb KATUOHOB ¥ aHUOHOB B KJIETKE.

Opranuueckue BeljecTBa KJeTKU. buosiornyeckve mnosmuMepsl. benku.
AMUHOKUCTOTHBIN cocTaB 6enkoB. CTPYKTYphl Oe/TKOBOM MOJieKyJibl. [lepBruuHas
CTpyKTypa Oenka, TlemTHAHAas CBsi3b. BTOpWYHas, TpeTHWYHas, UeTBepPTUUHAs
cTpyKTyphl. [JleHarypanus. CpoiictBa 0OenkoB. Knaccudukanms  6enkos.
buonornueckue ¢hyHKIMY 0eKOB. TIpUOHbI.



YrneBogsl. MoHOCaxapuzibl, AUCaxapy/bl, OJIMTOCaXapy/bl U MOIUCaXapUbl.
O6uuit  mmaH cTpoeHuss W (GU3MKO-XMMHUUECKWe CBOWCTBA  yT/I€BOJOB.
buonorrnueckrie QyHKIMY yT1€BOOB.

Jluruapt. T'uapodunsHO-rUAPOdGOOHBIE cBoMicTBa. Knaccudbukarius TUniioB.
Tpurnuuepusabl, (Qocdoaunuisl, BOCKHA, CTepouAbl. buosorudeckue QyHKIUH
munuzoB. O61re cBoiicTBa 6Mo/TOTMUeCKMX MeMOpaH — TeKyueCThb, CTTIOCOOHOCTh K
CamM03aMbIKaHHUI0, MOTYPOHULAeMOCTb.

Hyxnennosele kucnorel. JTHK u PHK. CrpoeHue HYK/IEUMHOBBIX KUCJIOT.
Hykneotuabl. [lpuHuun komriiemeHTapHocTd. IlpaBuno Yapradda. Ctpykrypa
IOHK — npoiiHas crimpasib. MecToHaxoxaeHue u bronoruyeckre dyHkimu JHK.
Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue wmosiekynbl AT®. Makpospruueckve CBs3d B Moviekyjie ATO.
buonorunueckre pyHkimu AT®. BoccTaHOB/IeHHbIE TEPEHOCUUKH, UX (PYHKIMHU B
Kinetke. [/lpyeue Hykneosuompugocgpambi (HTP). CekBenupoBanue J[IHK.
MemoobI eeHOMUKU, MPAHCKpUNMOMUKU, NPOMEOMUKU.

CrpykTypHas 6uosorusi: Guoxumuueckue u 6uohusnyecke UCC/ieLOBaHUsS
cocTaBa ¥ TIPOCTPAHCTBEHHOW CTPYKTypbl Ouomosiekyn. ModeauposaHue
cmpyKmypbl U (pyHKYuli 6uomMonekyn u ux Komniekcog. KomnbiomepHblili OU3atiH u
op2aHuuecKull cCuHme3 6UOMO/eKY U UX HeNPUPOOHbIX AHA/N0208.

JleMoHCcTpanuu

[Toptpetsr: JI. [Tonmunr, k. YorcoH, @. Kpuk, M. Yunkuuc, P. ®paHkivH,

@. Canrep, C. IIpy3unep.

Huarpammsbl:  «PacripefjieneHve XUMHUYECKUX 37IeMEHTOB B  HEKHWBOU
npupoje», «Pacrnpe/ie/ieHre XUMUYECKUX 3/IEMEHTOB B )KUBOM TIPUPOJIE».

Tabmuiel 1 cxembl: «Ilepuoanueckass TabauIla XUMUUECKUX 37IeMEHTOB»,
«CTpoeHre MoJieKyJibl BO/Ibl», «BelljecTBa B cOCTaBe OpraHu3mMoB», «CTpoeHue
MoJieKyJibl  Oenka», «CTpyKTypbl Oe/KOBOW MoOyieKynb», «CTpoeHUe MOJIeKY
yrieBozioB», «CTpoeHWe MOJEKy/a JIMNUA0B», «HyKIemHOBble KUC/IOTHIY,
«Ctpoenue MoneKkysibl ATDx».

OO6opymoBaHMe: XUMUUeCKasi IIocyZia U 000pyoBaHHe.

JIaboparopHasi pabora «OOHapy>keHUe 0e/KOB C TTIOMOII[bI0 KaueCTBeHHBIX
peakLyn».

JlaboparopHast pabora  «lcciemoBaHue ~— HYK/I€MHOBBIX — KHCJIOT,
BbIZIeJIEHHBIX U3 KJIETOK PA3/IMUHbIX OPraHU3MOB.

Tema 5. CTpoeHue 1 QyHKIUM KJ/IETKH

Tumbel K/IeTOK: >yKapuoThueckas W TNpokapuoTuyeckas. CTpPyKTypHO-
dbyHKI[MOHaTbHBIe 00pa30BaHUS KTETKH.



CTpoeHre MPOKapUOTHUeCKOU K/eTKU. KieTouHasi cTeHKa OaKTepwii U apxei.
Oco0eHHOCTH CTpOeHHsi TeTepOTPO(HON U aBTOTPO(MHOM TMPOKAPUOTUUECKUX
K/JIeTOK. MeCTo U poJib IPOKapyoT B OMOIeHO3ax.

Crtpoenue U (PyHKLIMOHMPOBaHUe 5YKapuOTUUYeCKOU KJIETKU.
[TnasmaTuueckass MeMOpaHa (ria3manemma). CTpyKTypa —Tila3MaTHUeCKOu
MeMOpaHbl. TPaHCIIOPT BelleCTB uepe3 Mia3MaTUuecKyro MeMOpaHy: MacCUBHbIN
(muddy3us, obneruéHHas AUQQy3usi), aKTUBHBIM (TMepBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). [lonmynpoHuiiaemMocTs MeMOpaHbl. Pabora HaTpuii-
Ka/IMeBOro Hacoca. HOLMTO3: MMHOLIUTO3, ParouTos3. K301uT03. KieTouHas
cteHka. CTpyKTypa ¥ (yHKIUM KJIeTOUHOM CTeHKU pacTeHU, rpruboB.

Huronasma. Lluto3ons. Llutockenet. [JIBrykeHue LuToriasmel. OpraHou/bl
k1etku. OgHoMeMOpaHHbIe OpPraHOW/BI KJIeTKU: SHJOIIa3MaThyeckas CeTb
(BI1C), anmapat I"onbAXKy, TM30COMBI, UX CTPOeHUe U PYHKIMU. B3auMocCBsi3b
ofHOMeMOpaHHBIX OpraHouzioB KjaeTKu. CTpoeHUe TpaHY/SIPHOTO peTHKYJyMa.
MexaHu3m HanpaeneHus 6enkoe 8 DIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3
KJIeTOuHbIX ~ MeMmOpaH. ['magkuii  (arpaHy/sipHBIA) — 9HZOIIa3MaTHUYeCKUd
petukyayMm. CekpetopHasi hyHKI[Us anmapara ["onbmpxu. Modugukayus 6e1xoe 8
annapame [@'oabdxcu. Copmuposka 6eakos 6 annapame I onbOdicu. TpaHCTIOPT
BelL[eCTB B KjeTKe. Bakyonu pactuTenbHbIX K1eToOK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWJbl  KJIEeTKH: MWUTOXOHJIDUM,  IJIaCTU/BIL.
ITpoucxostcoeHue mumoxoHdputl u naacmud. Cumbuozeres (K.C. Mepedickosckutl,

JI. Mapeyauc). CtpoeHrve ¥ GYHKIMM MUTOXOHAPUW W TinacTyj. I[lepBUuHbIe,
BTODUUHbIE U  C/JAOXKHbIE  TIACTAAbI  (DOTOCHMHTE3UPYIOLIMX  3YKapHOT.
X10pOmIacTbl, XpOMOILIACTHI, JIEMKOIJIACThI BBICIIUX paCTeHUH.

HememOpaHHbIe opraHou/ibl KiieTku CTpoeHue U GyHKI[MH HeMeMOpaHHbBIX
OpraHOX/I0B KJIETKMU. Pubocomsl. IIpomedrcymouHble ¢unrameHmeoil.
MukpodunaMeHTbl. AKMuHO8ble  MUKpoguiameHmbl. MpbllleuHble  KIETKU.
AKMUHOBble KOMNOHeHMbl HeMbllWeUHbIX K1emok. MukpoTpybouku. KieTouHblit
1jeHTp. CTpoeHWe U [JBWKEHHe JKIYTUKOB U pecHUYeK. MUKpPOTpyOOUKu
yurtoruiasmel. LleHTpuosns. Benku, accoyuupoeaHHuble ¢ MukpoguiameHmamu u
MuKpompyboukamu. MomopHble 6eaxu.

Slnpo. O6oJsouka sifipa, XpOMaTHH, KapuoIia3Ma, SAPBILIKA, UX CTPOeHUe U
dbyHkiuu. SAgepHbiii 6enkoBbIE MaTpWKC. [IpoCTpaHCTBEHHOE pacrojoKeHHe
XpOMOCOM B uHTepda3HoM siipe. JyxpomamuH U 2emepoxpomamuH. benku
XpOMaTWHa — TUCTOHBI. /[uHamuka soepHol o00040uKu 6 mumo3se. SOepHblil
mpaxcnopm.

Krnerounsle BktoueHrs. CpaBHUTe/bHAsA XapaKTEePUCTUKA KJIETOK 5YKapyuOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpanuu



[Toptpetsr: K.C. MepexxkoBckui, JI. Maprymnuc.

Tabmibl u cxembl: «CTpoeHMe SYKapHOTUUECKOW KIeTKW», «CTpoeHHe
JKMBOTHOM  K/eTku», «CTpoeHWe  pacTUTeNbHOW  KieTku», «CTpoeHue
MUTOXOH/IpUM», «S11po», «CTpoeHre MPOKApUOTUUECKOM KIeTKU».

Ob6opyaoBaHMe: CBETOBOM MMKDPOCKOI, MHKpPOIIperiapaTbl pPacTUTEeTbHbIX,
YKUBOTHBIX KJ/IETOK, MUKDOIIperapaThl OakTepruaabHbIX KIeTOK.

JlaboparopHasi pabora «lI3yueHHWe CTpPOeHUsS KJIETOK pa3/InUHBIX
OpraHu3MOB».

IIpakTHueckas padora «V3yueHue CBONCTB K/I€TOUHOM MeMOpaHbI».

JlaGopaTopHasi pabora «VcciemoBaHve IJla3MO/IM3a W [eTia3mMojiM3a B
PaCTUTE/IbHBIX KIIeTKax».

IlpakTHueckasa pabora «/3yueHWe  [BWKEHHS  IUTOIIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH Bell[ecTB U NpeBpallieHHe YJHEPTrUH B K/IeTKe

AccuMunSIus U JUCCUMHJIALINS — IBe CTOPOHBI MeTabosm3ma. Turbl 06MeHa
BeIlleCTB: aBTOTPO(HBIM U TeTepoTPOdHBbIM. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoijeccax. JHepreTuueckoe obecrieueHWe KaeTKU: TMpeBpaijeHne AT® B
oOMeHHBIX TIpoljeccaXx. @epMeHTAaTUBHBIM XapakTep peaklyid KJ/IeTOUHOTO
MeTabosi3ma. PepmMeHTbI, WX CTPOeHHe, CBOMCTBA M MeXaHU3M [eHCTBUS.
Kodepmentsl. OTmuurs (pepMeHTOB OT HeOpraHM4eCKUX KaTtaau3aTopoB. beku-
aKTHUBAaTOpPbl M OeNKU-UHIHOUTODPBI. 3aBUCHUMOCTb CKOPOCTHA (hepMeHTaTHUBHBIX
peaklyi OT pa3/IMuHbIX (PAKTOPOB.

[TepBUYHBLIM CHHTE3 OpraHUUeCKUX BeIecTB B KieTke. PoTocuHTe3.
AHOKCU2eHHbIll U OKCU2eHHbll (pomocuHmes y 6akmepuliCgemocobuparoujue
nuemMeHmMbl U NU2MeHMbl peaKyUuoOHHO20 YeHmpd. PoJib XJI0pOM/iacToB B MpoLiecce
doTtocuHTe3a. CBeToBast U TeMHOBas1 (pa3bl. DomoodbixaHue, C 3., C,. u CAM-munbl
¢omocunmesa. IIpoayKTUBHOCTL (OTOCUHTe3a. BivisiHUe pa3nuuHbIX (aKTOPOB
Ha CKOpPOCTb (POTOCHHTe3a. 3HaueHre GOTOCHUHTe3a.

XeMOCHUHTe3. Pa3Hoobpasue OpPraHu3MOB-XeMOCHHTETUKOB:
HUTPUGULMPYIOIe OaKTepuH, >Keje300aKTepyy, cepobAKTepUH, BOZOPOAHbIE
OakTepuu. 3HaueHHe XeMOCHHTe3a.

AHas’pobOHble opraHu3Mbl. Bugsl OpokeHus. [IpoAyKTbl OpOXKeHHS W UX
WCTIO/Tb30BaHre uesloBeKOM. AHa’pobHble MUKPOOPTaHW3Mbl KaK OOBEKThI
OroTeXHOJIOTUU U BO30yauTem 601e3He.

AspobHbie OpraHU3MBI. Jrarnsl SHepreTUYeCcKoro obmeHa.
[MoaroToBUTENBHBIM 3Tar. ['TMKOM3 — 6eCKUCIOPOAHOe paciilerieHre TTFOKO3bI.

Buonoruyeckoe okuciaeHue, Wiv KJeTOUHOe AbixaHue. Pojib MUTOXOH/IpUi B
nipoijeccax 6uosoruyeckoro okruciaeHus. L{ukinueckue peakiyu. OKUCIUTE/IbHOE
dochopunpoBanre. SHepauss MemOpaHHo20 epadueHma npomoHos. CuHme3



AT®: paboma npomonHol ATd-cunmasbi. IlpeumyillecTBa a’3poOHOr0 TIyTH
oOMeHa BellleCcTB riepe/; aHa3pOoOHBIM. Db (HEKTUBHOCTh YIHEPreTHUECKOro obMeHa.

JleMoHCcTpanuu

[Toptpetsr: k. Ilpuctiy, K. A. Tumupsses, C. H. Bunorpaackui, B. A.
OHresnbrapar, [1. Murtues, I'. A. 3aBap3uH.

Tabsuiibl U cxeMbl: «@OTOCHHTE3», «DHEPreTUUeCKUi 0OMeH», «brocuHTe3s
benka», «CTpoeHue pepMeHTa», « XeMOCHHTE3».

O6opyoBaHMe: CBETOBOIM MUKPOCKOII, 000pyZ0OBaHue [ijisi IPUTOTOBJIEHUS
MOCTOSTHHBIX M BpEMEHHBIX MUKPOMpenapaToB.

JlaboparopHasi pabora «l3yueHue  KaTaJUTHUECKOW  aKTHBHOCTHU
(epMeHTOB (Ha MpyUMepe amuIa3bl UK KaTasasbl)».

JlaGopaTopHasi pabora «lV3yueHWe ¢epMEHTaTUBHOTO pacIeTiIeHUs
TePOKCH/Ia BOJOPO/A B PACTUTEBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHasi pabora «CpaBHeHue TipollecCOB  (DOTOCHMHTe3a U
XeMOCHUHTEe3a».

JIaGopaTopHas pabora «CpaBHeHUe TPOL[eCCOB OPOKEHUS U AbIXaHUSI».

Tema 7. HacieacTBeHHass uH(opManys U peajin3alus eé B KJ1eTKe

Peakuin MaTpu4HOro cuHTe3a. [IpuHLMIT KOMIT/IEMEHTAPHOCTU B PeakLUsIX
MaTpUUYHOIO CUHTe3a. Peanu3zaius HacnefcTBeHHOU uHGopmalyu. ['eHeTUUeCcKui
KOJ, ero cBoucTBa. TpaHckpunums — MartpuuHbld cuHTe3 PHK. [IpuHuumner
TPAHCKPUMLMW: KOMIUIEMEHTApPHOCTb, AHTHUIIAPA/IJIeIbHOCTb, ACUMMETPUUHOCTb.
Cospeganue mampuuHblX PHK 8 sykapuomuueckoli kiemke. Hekodupyowjue PHK.

TpaHcasius v eé 3Tanbl. Yuactue TpaHcopTHbIX PHK B 6uocuHTe3e Heika.
YcnoBuss GuocuHTesa Oenka. KopupoBaHue amMHUHOKUCTOT. Ponab pubocom B
brocuHTe3e Oenka.

CogpemeHHble npedcmasneHus 0 cmpoeHuu 2eHo8. OpraHu3alusi reHoMa y
IIPOKapUOT M 3YKapuoT. Peryisnus akTUBHOCTU F'eHOB Y TIPOKapyoT. I'nroresa
ortepoHa (®. XKako0, K. MaHo). MosieKy/sipHble MexaHu3mbl 3KCNPeccuu 2eHO8 y
ykapuom. Poab xpomamuHa é pe2yasyuu pabombl 2eHO8. Perynsiysi 0OMeHHBIX
TIpOLeCCOoB B KieTKe. KneTouHbili romeocTas.

Bupychl — Hek/ieTouHble (hOpPMBbI )KU3HU U 00 MraTHble rnapasuThl. CTpoeHre
TIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. XKu3HeHHbIl YUK
JHK-codepacawjux eupycos, PHK-codepxcawjux e8upycos, 6akmepuogazos.
ObpamHas mpaHcKpunyusi, peeepmasa, uHmez2pasd.

BupycHble 3a0osieBaHuS uesioBeKa, JKMBOTHBIX, pacreHuit. CIIN]I,
COVID-19, coranbHble 1 MeJUITUHCKHE TIPOO/IEMBI.

BuouHngopmamuka: unmezpayus u aHanus 6oabwux maccueos («bigdata»)
CmMpyKmypHblx buonoz2uueckux 0aHHbix. HaHomexHonozuu 6 buono2uu u meouyuHe.
ITpoepammupyemble ¢pyHkyuu 6eaxkos. Cnocobbl docmasku n1eKkapcms.



JeMoHCcTpanuu

[Toptpetsi: H. K. Konsuos, /1. Y. ViIBaHOBCKUM.

Tabsure! 1 cxeMbl: «brocuHTe3 Oenka», «['eHeTHUeCKUH KOMI», «BUpyChI»,
«bakTepuodarmn».

IIpakTHueckas pabdora «Co3aHue Mo/ielii BUPyCa».

Tema 8. JKusHeHHbBIN UK/ K/I€TKH

KnetouHbli 1uK/a, ero mepuoAbl W perynsiuus. WHTepda3a U MHUTO3.
OcobeHHOCTH TPOLIeCCOB, TpoTeKawmux B wuHTepdasze. IloAroToBKa KIeTKH K
penenvto.  [lpecuHTeTMyeckuit  (MMOCTMUTOTUUECKWH), CUHTETUYECKUM U
TOCTCUHTETUYECKUM (PeMUTOTUUEeCKUN) TTepruo/bl UHTepdaskbl.

Matpuunbiii cunte3 [JHK — permukaums. Ilpunuuner pervmikayuu JHK:
KOMIIEMEHTApDHOCTb,  TOJYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPa/I/Ie/IbHOCTb.
Mexanu3m pervivkanuu JJHK. Xpomocomel. CTpoeHue XxpomocoM. TejioMepsl U

TesioMepa3a. XPOMOCOMHBIM HabOp KAeTKM — KapuoTuIll. [UTIOWAHBIA U
raryIouAHbI  Habopbl  XpOMOCOM. ['OMOJIOTMUHBIE XPOMOCOMBI.  [losiIOBBIE
XPOMOCOMBI.

Henenve knetkm — wMuto3. CTafud MUTO3a U TIPOUCXOASIIME B HUX

riporieccel. Tumnsl Myuto3a. KaprokuHes v LIUTOKKMHe3. bronornyeckoe 3HaueHve
MUTO3a.

Peryyisiiuss MUTOTHMUYECKOTO LMKJIA KieTKU. lIporpammupyemasi KieTO4Hast
rubesb — aroriTo3.

KrerouHoe sipo, XpoMOCOMBI, (DyHKLMOHa/bHasi TeHOMUKa. MexaHu3mbl
npoaucepayuu, oucepeHyuposku, cmapeHus u 2ubeau kKiemok. «lLugposas
K1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUS KAemKU.

JeMoHCcTpanuu

Tabmuipl U cxembl: «KU3HEHHBIM LMK KIeTKW», «MwuTto3», «CTpoeHue
XpoMocoM», «Permukarys JTHK».

Ob6opyaoBaHMe: CBeTOBOM MUKPOCKOII, MUKPOIIperiapaThl: « MUTO3 B K/IeTKax
KOpeIllKa JIyKa».

JlaboparopHast  pabora  «/3yueHHMe  XpOMOCOM Ha  TOTOBBIX
MUKpOIIperapaTax».

JIaGopaTopHasi paboTta «HabmoeHre MUTO3a B KIeTKaX KOHUMKA KOpeIlKa
JIyKa (Ha rOTOBBIX MUKpOMpernapaTax)».

Tema 9. CTpoenue u (PyHKIUH OPraHU3MOB

buonoruueckoe pasHoobpasue OpraHU3MOB. OJHOK/IeTOUHbIe,
KOJIOHUA/IbHbIe, MHOT OKJ/IETOUHbIE OPTraHU3MBI.

Oco0eHHOCTH  CTpOEHUST U JKU3HE/eATeTbHOCTH  OJHOK/IETOUHBIX
opraHu3moB. bakTepuu, apxeu, OJHOK/JIeTOUYHble TpPUObI, OJHOK/IETOUHBIE
BOJIOPOC/IH, APYrHe NpoTUCThI. Ko/IOHUaIbHbIe OPraHU3MBI.



B3anMoCBsI3p 4yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U
cricTeMbl opraHoB. OpraHusm Kak eJuHoe Lesoe. ['omeocras.

Tkanu pacreHuit. Twumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesibHas,
TIOKPOBHasl, TPOBOASIasi, OCHOBHas, MexaHW4eckas. OcCOOEHHOCTH CTpOeHwus,
GyHKUWNA U pacro/ioxKeHUs1 TKaHel B OpraHax pacTeHU.

TKaHM )KUBOTHBIX U UejioBeKa. THUIIbl JKUBOTHBIX TKaHel: S1uTeManbHas,
COoeMHUTe/IbHAsL, MblllleyHasi, HepBHass. OcoOeHHOCTH CTpoeHus, (PYHKLUN U
PacroJio’KeHUsl TKaHel B OpraHax >XMBOTHBIX U UesioBeKa.

Opranel. BereraTuBHble M TreHepaTUBHbIE OpraHbl pacteHuit. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U UejioBeKa. DYHKLIMU OPraHOB Y CUCTEM OPraHOB.

Ornopa Tena opraHu3aMoB. Kapkac pacteHuid. CkesieTbl OJHOK/I€TOUYHBIX U
MHOTOKJ/IETOYHBIX JKMBOTHBIX. HapyKHbIi W BHyTpeHHUM cKeseT. CTpoeHue U
THUIIbI COeJUHEHUS KOCTeMN.

[BwKeHne  oOpraHu3MoB. [IBWKeHMe  OJHOK/IETOYHBbIX  OpPraHU3MOB:
amMébouHOe, >KTYTUKOBOe, pecHUYHoe. JIBIKeHHe MHOTOK/IeTOUHBIX pPaCTeHHM:
TPONMU3Mbl M HACTUMU. [IBW)KeHHEe MHOTOK/IETOYHBbIX JKMBOTHBIX M UeJIOBeKa:
MbIllIeyHast cucrteMa. Pediekc. CKeneTHbIe MBITILBI M X paboTa.

[luranue opranu3moB. [lorsonjeHve BOAbI, YIJIEKWUCJIIOTO ras3a W
MHHepa/IbHbIX BellleCTB pacTeHUsAMU. [TurtaHne )XUBOTHBIX. BHYTPUII0/I0CTHOE U
BHYTpPUKJ/IETOUHOe muieBapeHue. [IuTaHue TMO3BOHOYHBLIX JKUBOTHBIX. OTZesbl
MUILeBAapDUTEIBHOTO TpakTa. [luieBapuTtenbHble >Kesne3bl. l[luieBapuTesbHas
CUCTeMa 4YeJioBeKa.

[pixaHve opraHv3moB. [IpixaHue pacteHui. [IpixaHue >XUBOTHbIX. [Juddy3us
ra3oB uepe3 [0BePXHOCTh K1eTKU. KoyxkHoe bixaHue. [IprxaTesibHasi I0BepXHOCTb.
’KabepHoe u nérouHoe bixaHue. /prxaHve TT03BOHOYHBIX )KUBOTHBIX M UeI0BeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWE CTPOeHMUsl JIETKUX I[103BOHOYHBIX >KHMBOTHBIX.
[pixaTtenbHass cucTeMa uvenoBeKa. MexaHU3M BeHTWISILMUA JETKUX Y IITUL, U
MJIEKOTTUTAIOLUX. Peryisius abixanus. [IpixarenbHble 00BEMBI.

TpaHCIOPT BeleCcTB y OPraHuM3MoOB. TpaHCHOPTHBIE CUCTEeMbI PACTEHUHU.
TpaHCIIOpPT BelecTB y JKMBOTHBIX. KpOBEHOCHass cuCTeMa M €€ Oprasbl.
KpoBeHocHasi cucTeMa II03BOHOUHBIX JKUBOTHBIX M uesioBeka. Cepjue,
KPOBEHOCHbIe COCyJbl U KpOBb. Kpyru KpoBooOpailleHHsi. IBOIOLIMOHHbIE
YCJIO’KHEHUSI CTPOeHUsT KPOBEHOCHOW CHUCTeMbI TI03BOHOUHBIX KUBOTHBIX. PaboTa
cepALia U eé peryJasaLus.

Beigenenvie y opraHu3moB. BbijeneHve y pacTeHuil. BrlgeneHue y
KUBOTHBIX. (CoKpaTuTe/ibHble Bakyo/u. OpraHbl Bblge/leHUs. DPuUibTpaLys,
cekpelysi U 06paTHOe BcachbiBaHWe KaK MeXaHH3Mbl pa0OTHI OPTaHOB BbIZIe/IeHMUS.
CB$13b MOJIOCTHU TeJla C KPOBEHOCHOU U BBIIEJIUTEIBHOU CUCTeMaMu. Brizienenue y



M03BOHOYHBIX )KUBOTHBIX U uesioBeka. [Touku. CTpoeHue U (PyHKIIMOHUPOBaHWE
HedpoHa. Obpa3oBaHHe MOUM Y UesioBeKa.

3ammra 'y OpraHusMoB. 3alljuTa y OJHOK/JIeTOYHBbIX OpraHusmoB. Cnopsl
OakTepuii M LMCTBI TPOCTEMIINX. 3all[UTa Y MHOTOK/JIETOUHBIX DaCTeHU.
Kytukyna. CpeficTBa MacCMBHOW Y XUMUUECKOM 3allUThbl. PUTOHLIU/BIL.

3almmra 'y MHOIOKJIeTOUHBIX J»XUBOTHBIX. [IOKpOBBI ¥ MX IIPOM3BOJHBIE.
3aruTa opraHusmMa ot 6osesHeil. IMMyHHast cricTeMa uenioBeka. KiieTouHbId 1
TyMOpa/IbHbIA MMMYHUTET. BpOXIEHHBI W TNPUOOPETEHHBIN  crieluduuecKuii
MMMYHUTET. Teopurs KIOHaIbHO-CeeKTUBHOTO nMMyHuTeTa (I1. Spux, ®. M.
Bepnet, C. Tonerasa). BocanuTenbHble OTBETbI OPraHKW3MOB. Posib BPOXKJEHHOTO
MMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3ab0/ieBaHuUM.

PasmpakvmocTte ¥ perymsauuss Yy OpraHusMoB. Pa3gpakumMocts  y
OJHOKJIETOUHBIX OpraHvM3MoB. Takcucbl. Pa3gpaxuMoCTb U peryisiLius y
pacTeHuid. POCTOBBIe BelljeCcTBa U UX 3HAUEHUe.

HepBHass cuctema u pednekTopHas peryasuus y >XUBOTHbIX. HepBHas
cucTemMa M eé oTesbl. JBOJIOLMOHHOE YC/I0)KHEeHUe CTPOeHUsI HEPBHOU CUCTEMBI
y KUBOTHBbIX. OTJenbl TOJOBHOIO MO3ra TMO3BOHOUHBIX >KHMBOTHBIX. Pediekc u
pediekTOopHas Ayra. be3ycioBHbIe U YC/I0OBHbIe ped/ieKChI.

I'ymopasbHas perysisnus U SHA0KpHUHHAsA CUCTeMa )XKUBOTHBIX U UesioBeKa.
Kenme3bl 3HJOKDUHHOM CHUCTEMBI U MX TOPMOHBL. [leiCTBHe TOPMOHOB.
B3auMoCBsI3b HepBHOW M SHJOKPUHHOW cucTeM. ['urnoTanamo-runodusapHas
cucTema.

JleMoHCcTpanuu

IToptper: . I1. I1aBnoB.

Tabmuiel 1 cxembl: «OAHOK/IETOUHBIE BOJOPOC/TN», «MHOTOK/IETOUHBIE
Bojlopocnn», «baktepun», «Ilpocrenmme», «OpraHbl LBETKOBBIX paCTeHUN»,
«CucrtemMbl OpraHoB TI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkKaHM pacTeHuii», «KopHeBble cuctembl», «CTpoeHUe CTeOsIs»,
«CTpoeHMe J/MCTOBOM IUIACTUHKW», «TKaHU >KMBOTHBIX», «(CKejieT ue/ioBeKa»,
«ITvieBapuTesnibHasi cucrtema», «KpoBeHOCHass cuUctemar», «/lpixaTesnbHas
cUcTeMa», «HepBHas cucTremMa», «Koxka», «MpI11eyHast cucTeMa»,
«BpigenurenbHas cucrteMa», «OHJOKPHUHHas cucreMa», «CTpoeHue MBILILbD»,
«AIMMyHUTET», «Ku111euyHO0/10CTHBIEY, «CxemMa  TIMTaHUS  paCTeHUM»,
«KpoBeHOCHbIe CUCTeMbl II03BOHOYHBLIX JKUBOTHBIX», «CTpoeHHe TUApbI»,
«CTpoeHue niaHapumn», «BHyTpeHHee CTpoeHue [0XKAeBOoro yepss», « HepsHas
cucremMa pbib», «HepBHasi cucremMa JATylIKW», «HepBHasi — cucTeMa
rpecMblKaomuxcsa»,  «HepBHas  cucrema  ntulp», «HepBHag — cucrema
MJIeKOMUTaroluX», «HepBHast crucTema yesioBeKa», «Pediiekc».



ObopyaoBaHMe: CBETOBOM MMKDPOCKOT, MHKpPOIIperiapaTbl OJHOKIeTOYHbIX
OpraHM3MOB, MHKPOIIpernaparbl TKaHeM, pPakKOBHMHBI MOJUIFOCKOB, KOJIIEKLIUU
HACEKOMBIX, UTTIOKOXXHX, >KUBbIe 9K3eMILISIPbl KOMHATHBIX pacTeHHUH, repOapuun
pacTeHWW Ppas3HbIX OT[e/0B, BJaXHble TMpernapaTtbl >KUBOTHBIX, CKeJeThl
TI03BOHOYHBIX, KOJIJIEKI[UM 0eClI03BOHOUHBIX JKMBOTHBIX, CKeJieT UeJlOBeKa,
obopy/ioBaHue /1J1s1 AeMOHCTPaLMK TTIOUBEHHOTO U BO3/IyILIIHOTO MUTAHWsI PaCTeHUH,
paciijeryieHyst Kpaxmasia u 6enkoB noJ felictBreM epmMeHTOB, 000pyAOBaHue A/ist
JIEMOHCTPALIUU OTBITOB 10 U3MEPEHHUI0 )XU3HEHHOU EMKOCTH JIETKUX, MeXaHU3Ma
JbIXaTebHBIX JBW)KEHUH, MOZEIU TOJIOBHOTO MO3ra Pa3/IMYHbIX KUBOTHBIX.

JIaboparopHasi paboTa «/3yueHre TKaHeM pacTeHU».

JIaboparopHasi pabora «/3yueHre TKaHel >KUBOTHBIX».

JIaGopaTopHasi paboTa «/I3yueHre OpraHoB I[JBETKOBOTO paCTeHUSI».

Tema 10. Pa3MHO)XeHue U pa3BUTHE OPraHU3MOB

®opmbl  pa3MHOXKEHUsI OpraHu3MoB: Oecrionoe (BK/IIOUas BeTreTaTHBHOE) WU
nosioBoe. Buaesl  6ecrionoro  pa3sMHOXKEHMs::  [OYKOBaHWe,  CHOPYJISALKS,
(dparMeHTaLysi, KJIOHUPOBAHUE.

[TonoBoe pa3mHOXeHue. IlonoBele kieTkd, wau rametsl. Meno3. Cragum
Meino3a. [ToBegeHre xpomocoM B merio3e. KpoccuHrosep. bronornyeckuii CMbIC/
Meli03a U TI0JIOBOTO Tipoliecca. Mewo3 M ero MeCcTO B >KM3HEHHOM LIUKJ/Ie
OpraHU3MOB.

IIpensapoppiieBoe passuture. I'amMetoreHes y >KUBOTHbBIX. 110/10BbIe Kejie3sl.
OOpa3oBaHue U pa3BUTHE TI0JIOBLIX K1eToK. CriepMaToreHes u ooreHes. CTpoeHue
TIOJIOBBIX KJ/IETOK.

OmuiofoTBOpeHre W SMOpHOHANbHOE Ppa3BUTHE JKUBOTHBIX. CriocoObl
OIUIOJOTBOPEHUS: HAPY>KHOe, BHyTpeHHee. [lapTeHoreHes.

VuauBuayanbHOe pa3BUTHE OPraHW3MOB (OHTOreHe3). IMOpUOIorus — HayKa
0 Pa3BUTUU OPTraHU3MOB. MopcpozeHe3 — 00Ha U3 21aeHbIX npobieM 3MOpuoao2UL.
KoHyenyuss mopgozeHoe u modeau mopgoeeHesa. Cragun >MOproreHesa
KUBOTHBIX (Ha TipuMepe JjATywiKW). JpoGnenue. Turbl  gpobieHusl.
JemepmuHuposaHHoe u HedepMUHUpO8aHHOoe OpobaeHue. Baacmyna, munbl
6aacmyn. OcobeHHOCTH [JpoOneHUs MJIEKOMUTAIOIIMX. 3apo/blilieBble JTUMCTKA
(ractpynsiuuys). 3ak/ia/ika OpraHOB U TKaHeW U3 3apO/bIlIeBbIX TUCTKOB. B3auMHoe
BAWSTHUME YacTell pa3BUBAIOIIErOCs 3apojbiilia (3MOpUOHaNbHAs WHAYKLIWS).
3aKnaZka TIUlaHa CTPOEHUS JKUBOTHOTO KaK pe3y/bTaT HepapXhuecKux
B3aMMO/IECTBUI T'eHOB. BiusHuMe Ha 3MOpUOHANBHOE pa3BUTHE Pa3TUUHBIX
(haKTOPOB OKPY’KaroIller Cpe/ibl.

Poct u pa3BuTHe >KUBOTHBIX. [locTaMOpHOHa/BHBEIM TiepuoA. IIpsmoe u
HempsiMoe pa3BuTHhe. Pa3Buthe ¢ MeTtamop(do3oM y 6eCrio3BOHOUHBIX U
TO3BOHOUHBIX JKUBOTHBIX. bHO/OrMUecKkoe 3HaueHWe TPSMOr0 U HENpsSMOro



pa3BUTHUS, UX PaCIIpOCTpaHeHre B Ipupoze. TUrlbl pocTa }KUBOTHBIX. PaKTOPbI
peryJisiLiii POCTa )KMBOTHBIX U uesioBeKa. CTajuu MoCTIMOPHOHATILHOTO Pa3BUTHUS
y )KUBOTHBIX U uesioBeKa. [Teprozbl oHTOreHes3a uesnoBeka. CTapeHUe U CMepThb Kak
GroJioruuecKrie poLiecChl.

Pa3sMHOXeHMe U pa3BuTHe pacTeHud. ['amerodutr u criopodur. Meiio3 B
JKM3HEHHOM 1UKie pacTeHuil. OO6pa3oBaHMe CIOp B TMpoljecce Meiio3a.
lameTtorene3 y pacreHuid. OruiOJOTBOpEHHME W pa3BUTHE PpaCTUTENbHBIX
opranusMoB. [IBoliHOe OTJI0/JOTBOPeHUe Y 1IBeTKOBLIX pacTeHuid. Obpa3oBaHue U
pa3BUTUE CeMEeHMU.

MexaHW3MBbI PeryJsiii OHTOreHe3a Y paCTeHUM U KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsl: C. I'. HaBaruH, X. [IInemaH.

Tabmibl ¥ cxembl: «BerertaTuBHOe pa3MHOMKeHUe», «THIBI Oecronoro
pa3sMHOXKeHUs1», «Pa3sMHOXeHue XJIaMUJOMOHaAb», «PasMHOXeHUe 3BI/IeHbI»,
«Pa3MHOXeHUe TUZIpbI», «Meio3», «XpoMoCoMbI», «['ameTorenes», «CTpoeHue
SULIEK/IeTKU U crepmMaTo3ou/ia», «OCHOBHbIE CTaZiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BUTHe», «Pa3BUTHMe MaWCKOro >XyKa», «Pa3BuTvhe capaHumn»,
«Pa3BuTve mArywiku», «[IBOMHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX paCTeHUN»,
«CTpoeHyre ceMsiH OZJHO/IO/TbHBIX U IBY/JOJIbHBIX PaCTeHU», « KU3HEeHHbIN LIUKJT
MODPCKOM  KamyCTbl», «KW3HEHHbIM LMKA MXxa», «KW3HEHHBIM LMK
MaropoTHUKAa», «’ KWU3HEeHHBIN LUK/ COCHBI».

Ob6opyaoBaHUe: CBeTOBOM MMKDOCKOI, MHUKpOIIperaparbl SIHLEKIeTOK |
CTiepMaTO30U/10B, MoZe/b « L IUKJT pa3BUTUS JIATYLLIKW.

JIaGopaTopHas paborta «/I3yueHre CTPOeHHs TIOJIOBLIX K/IETOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IlpakTHueckas paGora «BbisBleHWe TPHU3HAKOB CXOZCTBA 3apo/iblilieit
T03BOHOYHBIX KUBOTHBIX».

JlaGopaTtopHass pa6ora «CTpoeHuWe OpraHOB pa3MHOKEHWSI BBICIIMX
pacTeHU».

Tema 11. I'eHeTuKa — HayKa O HAC/JIeJCTBEHHOCTH U W3MEHUYUBOCTH
OpPraHu3MoB

Wctopust cTaHOB/IeHUS] W Da3BUTUs TeHETUKU Kak Hayku. Pabotbr T
Mengens, I'. ne ®pusa, T. Moprasa. Pojib oTeueCTBeHHbIX YUEHBIX B pa3BUTUU
reHeTuky. Pa6otel H. K. Konbijora, H. 1. BaBunora, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. @ununuenko, H. B. TumocdeeBa-Pecosckoro.

OcHOBHbIe reHeTUUeCKHe TTOHATUS U CUMBOJIBL. ['OMOJIOTUUHbIe XPOMOCOMBI,
aj/uie/ibHble TeHbl, a/JbTePHAaTWBHbIE TPU3HAKM, [JOMUHAHTHBIM W peLleCCUBHBIN
TIpU3HAK, TOMO3UT0Ta, FeTepO3UroTa, UUCTast JIMHUS, TUOPU/IbI, TeHOTHUTI, (PeHOTHII.



OCHOBHbIe ~ MeTOJbl ~ TeHeTHKH: TUOpUJOIOTHUeCKUM,  LUTOJIOTHYeCKUH,
MOJIEKYJIIPHO-TeHeTUYeCKUU.

JleMoHCcTpanuu

IToptpetsl: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsrios, H. U.
Basunos, A. H. benosepckui, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabuipl U cxeMbl: «MeTo/ibl FeHeTUKN», « CXeMbl CKpelLBaHuUsI».

JlabopaTtopnas pabora «/Ipo3odusia Kak OOBEKT TeHeTUYeCKUX
HCCieJOBaHU».

Tema 12. 3aKOHOMEpPHOCTH HaC/IeJCTBEHHOCTH

MoHorubpusHoe ckpemiyBaHue. [lepBbiii 3akoH MeHJenss — 3aKOH
elnHOO0Opa3usi TMOPUZOB TIepBOTO MOoKoJieHus. [IpaBusio JoMuHUpoBaHUs. BTopoii
3aKOH MeHJensa — 3aKOH paciiervieHuss IIpU3HaKoB. LlUTo/0rMyeckyde OCHOBBI
MOHOTHMOPUHOTO CKpelMBaHusl. ['unoresa UncTOThI raMer.

AHanu3upyoljee ckpelniuBaHye. [I[poMe)xyTOUHbIN XapakTep Hac/aeJ0BaHUs.
Pacijeriyienyre npy3HaKkoB IPYU HEIIOJTHOM JOMUHHUPOBaHUU.

OurnbpugHoe ckpeluBaHue. TpeTuii 3aKkoH MeH/ie/ist — 3aKOH He3aBUCUMOT0
Hac/leJOBaHUs  IIPU3HAKOB. Llutonornuecke  OCHOBBI  JAUTMOPUHOTO
CKpelluBaHusl.

CuerieHHOe HaceloBaHUe TIpyu3HaKkoB. Pabotel T. Moprana. CrerieHHOe
Hac/leJoBaHWe T[eHOB, HapyllleHue CLelvleHuss MeXJy reHamu. XpOMOCOMHast
Teopus Hac/eCTBeHHOCTH.

['eHeTHKa mosia. XpOMOCOMHBIN MeXaHU3M Onpejie/ieHus 1oJia. AyTOCOMBI U
M0JIOBBIE XPOMOCOMBI. ['OMOrameTHBId M TreTeporaMeTHbIM Ios. ['eHeThueckas
CTPYKTYypa I10JIOBLIX XpOMOCOM. Hac/iefjoBaHue IMPU3HAKOB, CLIEII/IEHHBIX C [10JIOM.

I'enoTuI Kak 1jesi0cTHasA cucreMa. [11eroTpomnust — MHOXKeCTBeHHOe [jeliCTBHe
reHa. MHOXeCTBeHHbIM aienusM. B3auMogieiicTBHe Heasule/bHbIX T'€HOB.
KommiemeHntapHocTs. Onmcras. [Tonmmepus.

['eHeTMUeCKMM KOHTPOJIb DPa3BUTUS pACTEHUM, JKMBOTHBIX M UYeJOBeKa, a
Takke (PU3HOJOTMYEeCKUX T[POLIeCCOB, MOBeJeHUsI W KOTHUTHUBHBIX (DYHKLIMU.
['eHeTHYecKue MexaHU3Mbl CUMOHOTeHe3a, MeXaHW3Mbl B3aUMO/eNCTBUS «X035IMH

— TlapasuT» M «XO03fMH — MUKpOOWOM». I'eHeTHUeCcKHe acTeKTbl KOHTPOJIA W
M3MeHeHUs Hac/leICTBeHHOW MH(OPMaLIMY B TMOKOIEHUSIX K/IeTOK U OPraHU3MOB.
JleMoHCTpaLuu

IToptpetsl: I'. MeHzens, T. Mopras.

Tabmuiibl u cxeMmsl: «IlepBblii ¥ BTOPOI 3aKOHBI MeH/esi», « TpeTuii 3aKoH
Menpens», «AHanu3vpyrolee CKpeljuBaHue», «HerosHoe [JOMUHUpPOBaHME»,
«CuernyieHHOe Hac/ie[loBaHWe TPU3HAKOB Yy JApo3oduibl», «['eHeTMka mosay,



«Kapuorun uenoBeka», «Kapuotun gApo3oduib», «KapuoTun OTULBD»,
«MHOXXeCTBeHHbIM ajienn3M», «B3anuMoieiicTBre TeHOBY.

ObGopynoBaHue: Mojenb [ JEeMOHCTPAllMM 3aKOHOB  eJWHO0Opa3us
ruOpUIoB TEepBOTO TIOKOJIEHHSI W PacCIeTvieHds] TPU3HAKOB, MOJeNb IS
JIeMOHCTpallMM 3aKOHA HEe3aBUCUMOIO HacC/le[OBaHUS TPU3HAKOB, MOJe/b AJIs
JIeMOHCTpaLMM  CLIETJIEHHOTO Hac/e[joBaHWs TIPU3HAKOB, CBETOBOM MUKPOCKOI],
MUKporipenapar: «/Ipo3oduna».

IlpakTHueckasas pabora «V3yueHHWe pe3y/JbTaTOB MOHOTHOPHUIHOTO
CKpeluBaHus y AP030(hUIbI».

IlpakTuueckas pabora  «VI3yueHue  pe3y/sbTaTOB  JAUTHOPHUIHOTO
CKpeLMBaHus y AP030(HUIbI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHOTHINa U cpefAbl Mpyd (OpMUpPOBaHUU (HeHOTHTIIA.
N3meHurBOCTE NpU3HAKOB. KaueCcTBeHHbIE U KOJIMUECTBEHHBIE TIPU3HAKWA. Buibl
M3MEeHUYMBOCTU: HEeHAC/Ie[ICTBeHHasl U HacJie/[CTBeHHasl.

MopudukalyionHasi u3MeHuYuMBOCTb. Poab  cpeapl B (hOpMUPOBaHUU
MOAU(PUKALIMOHHOM M3MeHUMBOCTU. Hopma peakiiuu npu3Haka. BapualioHHbIM
psg v BapualMoHHas KpuBas (B. WoranHceH). CpoiicTBa MOAW(DUKALIMOHHOU
M3MEeHUYHBOCTH.

['eHoTUNIMYECKAast U3MEHYMBOCTb. CBOKMCTBA TeHOTUMMYECKOW N3MEHUHUBOCTH.
Bu/pl reHOTUTTHYeCKOM N3MEeHUMBOCTU: KOMOWHATUBHAs, MyTal[MOHHASI.

KoMOrHaTiBHasi W3MEHUMBOCTh. Meli03 U TI0/I0BOM TIpPOL[eCC — OCHOBA
KOMOWHATHBHOW W3MeHUUBOCTU. Posib KOMOMHATHUBHOMN M3MEHUMBOCTH B CO3/lJaHUN
reHeTHYeCKOro pa3Hoobpasusi B TIpe/iesiax OHOTO BHU/A.

MyTauyoHHass W3MEeHUMBOCTb. BHIBI MyTalui: TeHHble, XPOMOCOMHELIE,
reHoMHble. CriOHTaHHble W  MHAYLMPOBaHHble MyTalud. flaepHble U
[[UTOI/Ia3MaTHUYecKue MyTalui. ComaTHYeCcKue U MoJI0Bble MyTaliuu. [IpuunHbI
BO3HUKHOBEHUs MyTalui. MyTareHbl W WX B/WSHUE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAL[MOHHOTO Tiporiecca. 3aKOH TOMOJIOTUUECKUX PSZIOB B
HacsieqcTBeHHOM usMeHunBocty (H.U. BaBuioB). BHesijepHast ©3MeHUMBOCTh U
HacJieJCTBeHHOCTh.

OnuzeHemuka U 3NU2EHOMUKd, pO/b 3Nu2eHemuyeckux Gakmopos 8
HAac1e008aHUU U U3MeHUYUB8oCMU (heHomMunuuecKux Npu3HAako8 y Op2aHu3Mos.

JleMoHCTpaLuu

IToptpertst: I'. ge ®pus, B. Moranucen, H. V1. BaBunos.

Tabmuiel ¥ cxeMbl: «Bugsl u3MeHUHMBOCTH», «MoauduKaioHHast
U3MEHUHBOCTbY, «KombuHaTUBHAsA U3MEHUHBOCTbY, «Metio3»,
«OrmiomoTBOpeHue», «I'eHeTHUeCKHe 3a00/1eBaHUs UeloBeKa», « Buabl MyTaruii».



Ob6opynoBaHue: >kKuBble U repbapHble 3K3eMIUISIPbl KOMHATHBIX paCTeHUH,
PUCYHKU ((poTorpadum) >KMBOTHBIX C Pa3TMYHBIMU BUIAMU U3MEHUYMBOCTH.

JlaGopaTopHasi padoTa «HccnenoBanue 3aKOHOMEepHOCTeHn
MOAU(UKALIMOHHOW U3MEHUMBOCTU. [locTpoeHue BapUallMOHHOTO psija U
BapUallMOHHOW KPUBOW».

IIpakTuueckasa pa6ora «Myrtauud y [gpo3oduabl (Ha TOTOBBIX
MHKpOIIpernaparax)».

Tema 14. I'eHeTHKa uesi0BeKa

Kapuotun uvenoBeka. MexayHapoAHasi TporpaMMa HWCC/IeIOBaHUSI TeHOMa
yesioBeKa. MeToabpl  U3yuyeHUsT TeHeTMKU  4YesioBeKa: TeHeaslorhyecKui,
0/IM3HELI0BbIH, LIUTOreHeTUUeCKUM, MOMYISIL{UOHHO-CTaTUCTUUECKUH,
MOJIEKY/ISIDHO-T€HEeTUYEeCKUU. CoBpeMeHHOe ornpeziesieHre reHOTHUIa:
TIOJTHOTEHOMHO€e CeKBeHUPOBaHHe, TeHOTUITMPOBAaHUE, B TOM YHUCJIe C TOMOLLBIO
[TIIP-ananu3a. HacimeacTBeHHbIe 3a00/1eBaHUs UesioBeKa. ['eHHbIE 1 XPOMOCOMHBIE
Oosie3Hn uesioBeKa. bosie3HW C Hac/eACTBEHHOW Ipe/ipacIioyi0KeHHOCTHIO.
3HaueHWe MeJULIMHCKOM TeHeTHKU B NpeJ0TBPAIl|eHUH U JIeYeHUH FeHeTUUeCKUX
3a0o/ieBaHN yesloBeKa. MeIUKO-TeHeTHUeckoe KOHCY/IbTHpoBaHue. CTBOJIOBbIE
K/1eTKU. [ToHATUe «TreHeTUUeCcKOoro rpy3a». JTUUeCKue acrieKThl UCC/ie/IOBaHUN B
o0/1acTH pe/JakTUPOBaHUsI TeHOMa M CTBOJIOBBIX K/IETOK.

'eHeTnueckue (akTOpbl TMOBBILIEHHOW UyBCTBUTETBLHOCTHA YeJOBeKa K
br3rUecKoMy U XMMHUUEeCKOMY 3arpsi3HEeHHI0 OKpY»Katolleit cpe/ibl. ['eHeTHUecKast
TIpe/ipacrioyioyKeHHOCTh Ue/IoBeKa K IMaToJIOTUSIM.

JleMoHCcTpanuu

Tabsuiie! 1 cxeMbl: «Kapuoturt uesioBeka», «MeTobl U3yUeHUs TeHETUKH
ye/ioBeKa», «I'eHeTHUeckue 3ab0ieBaHUsI ueI0oBeKa».

IIpakTuueckas padora «CocTaB/ieHre 1 aHau3 POJOCIOBHOMN».

Tema 15. Cesteknjusi opranusmMoB

JoMecTukauuss W cenekyus. 3apoX[eHue CejeKUA W [JOMeCTUKAL[WU.
Yuenve H. W. BaBunoBa o lleHTpax TIPOMCXOXAEHHS W MHOr0oo0Opa3usi
KYJIbTYDHBIX pacTeHUU. Posib cesleKLMU B CO3[jaHUH COPTOB PAaCTEHUU U ITOPOJ
KUBOTHbIX. CopT, T1OpoAa, IUTaMM. 3aKOH T'OMOJIOTMYECKUX PSJO0B B
HacjseqCTBeHHOM wu3MeHunBoctM H. W. BaBuioBa, ero 3HaueHue [JJisi
CeJIeKIIMOHHOU PaboThl.

MeToabl ce/leKIIMOHHON paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA U
VIH/TUBU/TY a/IbHBIM. Otanbl  KOMOWHAIMOHHOM  ceneKiuu.  VcrbiTaHue
MIPOM3BOUTE/Iel 10 TOTOMCTBY. OTOOpP II0 TEHOTHNY C TIOMOIIBIO OIeHKH
¢deHOTHIIa TTOTOMCTBA ¥ OTOOP I10 TEHOTUITY C ITOMOIIbI0 aHamm3a JJHK.

VckyccTBeHHBIM ~ MyTareHe3 KakK  MeTOJ,  CeJIeKIMOHHOW  paboThl.
PaivalinoOHHBIN U XUMUYECKUU MyTareHe3 Kak UICTOYHUK MYTal[ui Y Ky IbTyPHBIX



dopm opranusmoB. Vcrionb3oBaHWe TEHOMHOIO peJaKTUPOBaHWS W METO/|0B
pekoMOuHaHTHBIX THK a/151 mosTydueHust ICXOAHOTO MaTeprasia /it CeIeKIIUMU.

[Tonyuenue TOJTATIJION/IOB. BuyTpuBHumoBas ruOpuaAM3aIys.
B/M3Kopo/cTBEHHOEe — CKpellliBaHWe, WIM  WHOpuauHT.  HepozacTBeHHOE
CKpellliBaHWe, WM ayTOpuauHr. ['eTepo3uc W ero TMpuYMHbLL. VcTmosb30BaHue
retepo3uca B cenekiuu. OtnanéHHas rubpuausaius. [Ipeosonenve 6ecriofus
Me>KBU/IOBBIX THOPU/IOB. JlOCTV KeHUS CeNeKIUA paCTeHUI U )KUBOTHBIX. «3e/16Has
peso/oyusi».

CoxpaHeHHe U U3ydyeHre TeHeTUYeCKUX PeCyPCOB KYJIbTYPHBIX PaCTEeHUMN U
WX [UKUX pojuyed A CO3JAHUS  HOBBIX COPTOB U TUOpPHOB
CeNbCKOXO3SIMCTBEHHBbIX  Ky/JbTyp. M3yueHue, COXpaHeHue U  ynpae/jaeHue
2eHemuYeCKUMU pecypcamu CenbCKOXO0351UCMBEHHbIX U NPOMbIC/A08bIX HCUBOMHbIX
8 yessix yayyleHusl CyujeCmseyroujux u co30aHusi HO8bIX NOPO0, AUHUL U KPOCCO8, 8
moMm uucie C NpUMEHeHUeM COBPeMeHHbIX MemoO08 HAYUHbIX UCC/Ae008aHuUll,
nepeoosbix udell U nepcneKmMueHbIX MexXHOA02ULlL

JeMoHcTpanuu

IToptpersi: H. W. Basumos, M. B. Mwuypun, I'. . Kaprneuenko, II. II
JlykbsiHeHKoO, b. JI. Acraypos, H. bopsoyr, /1. K. benses.

Tabsuiibl U cxeMbl: «L1eHTPbI TTIPOUCXOXKIEHUSI U MHOT'000pa3usl Ky/IbTyPHbIX
pacTeHu», «3aKOH TOMOJIOTUYECKUX PSIZIOB B HAC/IeICTBEHHOM M3MEHUYMBOCTIY,
«MeToppl cenekimm», «OTaanéHHas Tuopyuau3anus», «MyTareHes».

JIaGopaTopHasi pabota «/3yueHue COPTOB Ky/JbTYPHBIX paCTeHUN U TIOPO/]
JIOMAILIHUX YKUBOTHBIX».

JIaGopaTopHasi paboTa «/3yueHre MeTOZIOB CeIeKI[UH paCTeHHUI».

IIpakTuueckas padora «IIpuBHBKa pacTeHMI».

IKcKypcusi «OCHOBHbIE METOAbl M [OCTWKEHUS] CeJeKUWW pacCTeHUH U
JKUBOTHBIX (Ha CeJIeKLIMOHHYTO CTaHLMIO, TJIEMEHHY0 bepmy,
COPTOUCITBITaTe/IbHBIA YYaCTOK, B TEIUIMUHOE XO03siCTBO, B JlabopaTOpHIO
arpOyHVBEPCUTETA UM HAYUHOT'O LIEHTPa)».

Tema 16. BUoTexHO/I0TUA U CHHTeTHYeCKas 0uo/1orus

OOBeKThI, HCIO/Ib3yeMble B OWOTEXHOJOTUU, — KJIETOUHble U TKaHEeBbIe
KYJIbTYPBI, MUKPOOPTaHU3MBHI, 150. XapakKTepuCTUKa. TpaguLioHHas
buoTexHosioTHsA:  xyie0oreueHre, TIO/IydeHWe KUCIOMOJIOYHBIX —TPOJAYKTOB,
BUHOZenre. Mukpobuosoruueckuii cuHTe3. OOBEKTbl MUKPOOHO/IOTMUeCKUX
TexHojioruii. [TpousBozcTBO Geka, aMUHOKUC/IOT U BUTAMHUHOB.

Co3pmaHue TexXHOJIOTMK U UIHCTPYMEHTOB LieJIeHaripaB/IeHHOT0 U3MEeHEeHHUs U
KOHCTPYHMPOBAaHUSI TEHOMOB C LIe/IbI0 MOJyYeHUsI OPraHU3MOB U UX KOMITOHEHTOB,
CojieprKallux He BCTpevaroluecs B pUpofie OMOCHHTeTHUeCKUe My TH.



Knerounas naxenepusi. MeTozpl Ky/IbTYPbI KJIETOK U TKAHEW paCTeHUMN U
*UBOTHbIX. Kpuobanku. Comatuueckas Trubpuau3alusi W COMaTUUeCKUMN
sMmbpuoreHes. Vcrionb3oBaHWe TarjioWJOB B CeJIEKIMA pacTeHui. [ToayueHue
MOHOK/IOHA/IbHbIX aHmumes. ¥Icno1b308aHue MOHOK/IOHA/bHbIX U NOAUK/JAOHA/NbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIO/IOTBOPeHUe. PeKOHCTPYKIUs
SULIEKJIeTOK U KJIOHMPOBaHWe )KMBOTHBIX. MeTo, TpaHCIIaHTaLyu s/iep KJIeTOK.
TexHono2uu 0300pOo8/1eHus, Ky/Ibmueupo8aHus u MUKPOK/IOHA/IbHO20
DA3MHOMCEHUS! Ce/IbCKOXO0351LUCMBEHHbIX KyAbmyp.

XpoMOCOMHasi Y TeHHasi WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TeHa |
KOHCTpyHUpoBaHHe peKkoMOuHaHTHBIX THK. Co30aHue mpaHc2eHHbIX Op2aHU3MO8.
HocTwkeHWsT U MNEpPCHeKTUBbBI  XPOMOCOMHOM W TeHHOM  WH)KeHepHUU.
OKooruueckye 1 3TuUecKre po0/ieMbl reHHOW WHXeHepHH.

MepauipHckre 6roTexHoaoruu. IToctrenomHas nudposas meauiHa. [TLP-
AuarHocTvkKa. MeTabo/IOMHBIM aHa/MW3, TeHOLIEHTPUUeCKUM aHa/lvi3 TpoTeoMa
yesl0OBeKa /[ OL[EHKHM COCTOSIHUSI €ero 3/0pOBbsi. VCMoJ/ib30BaHHe CTBOJIOBBIX
K/JeTok. TapretHass Tepanuss paka. 3D-OuowmH)keHepwss [yl pa3pabOTKU
dbyHAaMeHTalbHbIX OCHOB MEAULIMHCKUX TEXHOJIOTUM, CO3[aHusl KOMIIJIEKCHBIX
TKaHeli coueTaHWeM TeXHOJIOTHM TpEXMepHOro OMONpPUHTUHTA U cKaddoguHra
J71s1 pellieHus1 3a/iau epCoOHa/IM3MPOBaHHON MeIULIUHBI.

Co3faHvie BeKTODHBIX BakIMH C I[e/iblo  obecrieueHWsT KOMOWHMPOBaHHOM
3aiuThl OT BO30Oyautenert OPBW, ycraHOB/ieHHe MOEKY/ISPHBIX MeXaHU3MOB
dynkiponrpoBanusi PHK-cogepykaliyx BUPyCOB, BbI3bIBAIOIIMX 0CO00 OIacHbIe
3a00/1eBaHus UesioBeKa M )KUBOTHBIX.

JleMoHCcTpanuu

Tabsuie! 1 cxeMbl: «/crosib30BaHre MUKPOOPTaHKW3MOB B TTPOMBIIILIEHHOM
TIPOM3BO/CTBe», «KileTouHas uHXeHepus», «['eHHas UH)XeHepus».

JlaGopaTopHasi pabota «/3yueHre 00beKTOB OMOTEXHOIOTHI».

IIpakTHueckas padora «Ilo/yueHre MOTIOUHOKUCBIX TTPOIYKTOBY.

JKCKypcusi «bBHOTeXHOMOruss — Ba)kKHeHIlass TPOU3BOJUTENIbHAs Cula
COBpeMeHHOCTH (Ha OMOTeXHOJIOTHYeCKOe TTPOM3BO/ICTBO)».

11 K/TACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE 3BOJTIIUOHHBLIX IpeACTaB/IeHMHA B
Ouosroruu

OBomoLoHHas Teopus Y. [lapBuHa. IIpeAriocbuUlKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U HayuHas AesitebHOCTh Y. /lapBuHa.

[BrKylye CUbl 5BOFOLMY BUJOB 110 Y. [lapBHHY (BbICOKAasi MYHTEHCUBHOCTh
pPa3MHOKEHUSI OpraHM3MOB, Hac/e/CTBeHHasi HW3MeHUHWBOCTh, Oopbba 3a
CyllleCTBOBaHMe, eCTeCTBeHHbIN U NCKYCCTBEHHBIM 0TOOP).



OdopmnieHre cuHTeTMYecKor Teopuun 3Bomouud (CT3). HeitpanbHas
Teopusi 3BomonuM. CoBpeMeHHasl 3BOJIIOLMOHHas  Ouosorusi.  3HaueHHe
5BOJIFOLJMOHHOW TeOpUU B POPMHUPOBAHUM €CTECTBEHHO-HAYUHOM KapTUHBI MUPA.

JeMoHcTpanuu

[TopTpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBwe, U. lapBuH, C. C. YetBepukos, U. U. [lImaneraysen, k. Xongenn, /. K.
benses.

Tabmupl u cxembl: «Cucrema >xkuBoii mpupoabl (o K. JIuHHe0)»,
«JlectHulla >XuBBIX cymiecTB (1o Jlamapky)», «MexaHu3m (QopMHUpOBaHUs
NpUcrioco0/ieHni y pacTeHWM W >KUBOTHBIX (0 Jlamapky)», «Kaprta-cxema
MapiipyTa nyTeiiectBust U. JapBuHa», «Haxoaku Y. [lapBuHa», «®opmbl 60pb0ObI
3a cymjecTBoBaHue», «Ilopogel romy0Oeit», «MHoOroobpasue KyJ/JbTypHbIX (opM
KarycTbl», «I1opo/ibl JOMAIlIHUX )KUBOTHBIX», «CxXeMa 06pa3oBaHMsi HOBBIX BU/IOB
(mo Y. [dapBuHy)», «CxemMa COOTHOIIEHUSI [BWXKYIIUX CHUI SBOJIIOLANY,
«OCHOBHBI€ TI0JIOXKEHUSI CHHTETUYECKOM TEOPUU IBOJTFOLIN.

Tema 2. MUKPO03BO/IIOLUA U eé pe3y/ibTaTbl

[Tonynsiys Kak s/ieMeHTapHasi eJMHULIA 5BOTIoLA. COBpeMeHHbIe METO/IbI
OLIEHKM TeHeTHYecKoro pa3HooOpa3uss W CTPYKTYpbl MOy siiuii. V3MeHeHue
reHopOHJla MOMYJ/SIUM KakK 3/7eMeHTapHOe SBOJIIOLIMOHHOE SiBJeHHe. 3aKOH
reHeTHuecKoro paBHoBecusi [)x. Xapau, B. Balin6epra.

OnemeHTapHble (aKTOPbl (ABWKYIME CWJIbI) 3BOMIOLUU. MyTal[MOHHBIN
npoijecc. KombOuHaTvBHasg u3MeHUMBOCTh. [lpelid TeHOB — ciydaiiHble
HeHarpaB/€HHble M3MEHEeHWsl YacTOT asuiejied B nomyysauusax.  Od@ekT
ocHoBarens. A¢gekm OymbLiouH020 20pablwKka. CHudICeHUe 2eHemuuecko20
pasHoobpasusi: npuuuHbl u cneocmeusi. Iposignetue 3¢pgpekma dpeticha 2eHos 6
bonbwiux U Manblx nonyasyusx. Mwurpatmu.  V3onsums  TIOMYJISILHN:
reorpaduueckas (MpocTpaHCTBeHHas ), Orosiorunueckas (perpoAyKTUBHast).

EcrecTBeHHbIN1 0TOOpP — HarpaB/sOLUMM  (GakTop 3BOMIOLUU. DPOpPMBI
eCTeCTBEHHOTO  OTOOpa:  ABWKYIIMM, CTaOWIM3UDPYIOU[UH,  Pa3pbIBAIOIIUi
(au3pynituBHBINA). [lomoBoit oTbop. Bo3HMKHOBeHHWe U 3BOJIIOLMS  COI[MATBHOTO
MOBe/IeHUs )KUBOTHBIX.

[MpucriocobseHHOCTb ~ OpraHW3MOB  KaK  pe3y/bTaT  MHUKDPO3BOJIIOLIWU.
Bo3HUKHOBeHHWe  TIpUCIIOCOO/eHMA y  opraHusMoB.  Apomopdo3sl U
yuanoazantauyy. I[IpuMepsl ipucnocobeHuit y opraHu3mMoB: MOPQo/orudyeckue,
dusnonoruueckue,  OGuoxumuyeckue,  moBefeHUYeckre.  OTHOCUTENLHOCTD
NpUCIIocob/1IeHHOCTU OPTaHK3MOB.

Buj, ero kputepuM W CTPYKTypa. BujoobOpa3oBaHue KaK pe3y/bTar
MUKpO3BO/MIOL[MK. W3omsiusi — KaroueBod ¢akTtop BupoobOpasoBanus. [lytu wu
Criocobbl BH/1000pa30BaHus: ajyionaTpuueckoe (reorpacguueckoe),



cuMIiaTpuueckoe  (3KOJOTMYecKoe), «MTHOBeHHOe»  (TIO/UIIONAN3aLUs,
rubpuanzainys). J1uTelbHOCT 3BOTFOLMOHHBIX TTPOLIECCOB.

MexaHu3Mbl (HOPMUPOBaHUS OHMOIOTMUECKOT0 pa3HooOpa3usl.

Posmb  3BOSIOI[MOHHOW Ouwonorud B pa3pabOTKe HayuyHBIX METO/IOB
coxpaHeHHs1 6ropa3Ho00pa3usi. MUKDPO3BOJIIOLMS U KOIBOJTIOLMS TTapa3UTOB U X
x03sieB. MexaHM3Mbl (JOPMUPOBAHKS YCTOMUUBOCTH K aHTUOMOTUKAM U CTIOCOOBI
60pLOBI C Heil.

JleMoHCcTpanuu

[Toptpetsr: C. C. UeTBepukoB, 3. Mawp.

Tabnmuipl U cxembl: «MyTalMOHHasE W3MEHUYMBOCTb», «lloMyssiiMOHHAas
CTPYKTypa BuZia», «CxeMa MposiBjieHUs 3aKoHa XapAu—BaiiHOepra», «IBrKyl1iiye
CUJIBI SBOJTFOLIUN», « DKOJIOTUUeCKasi U30JISLus TTONYJISILMKA CeBaHCKOU (hopesn»,
«['eorpaduueckass W30S JIMCTBEHHUI[BI CHUOWPCKOW W JIMCTBEHHULIBI
Jnaypckoii», «IlonynsiuoHHbIe BOTHBI YUCEHHOCTH XUILTHUKOB U XXepTB», «Cxema
JNENCTBUSL eCTeCTBeHHOro oTbopa», «®opMbl OOpPBOBI 3a CYI[eCTBOBAHHEY,
«MHaycTpUanbHbIil MesiaHu3M», «KuBble HcKoraeMble», «[I0KpoBUTeTbCTBEHHAST
OKpacka JKUBOTHBIX», «[Tpeaympeskarorriast OKpacka JKUBOTHBIX»,
«Pu3mosiornueckre ajanTtaiun», «[IpucrmocobieHHOCTh OpraHu3MOB M eé
OTHOCHTEJIbHOCTb», «KpuTepuu Buja», « BUibI-IBOMHUKN», « CTPYKTYypa BH/a B
npupoge», «Crocobbl BUA000pa3oBaHusi», «['eorpaduueckoe BHA000pa3oBaHMe
TPEX BUJIOB JaH/bIIIEH», «DKOJIOTUUeCKoe BU000pa30BaHNWe BHUAOB CHUHUILI»,
«[Tonumnonel pacTeHuii», «KamycTHO-peeuHbIi ruOpUI».

OO6opyioBaHue: repbapyy pacTeHHH, KOJJIEKIIMM HACEKOMbIX, Uyuesia ITULL U
3Bepeil C TpuMepaMHu pa3/IMUHbIX TIPUCIIOCOOJ/IeHUM, uyuesia IITUL U 3Bepei
pasHbIX BWJIOB, TrepOapuuM pacTeHWM OMM3KUX BUJOB, 00Pa30BaBIIMXCS
pa3IMYHBIMU CITOCOOaMH.

JlaGopaTopHasi pabora «BbIsBJIeHHMe HW3MEHUMBOCTH y o0cobeli OfHOro
BUJA».

JlaboparopHasi pabora  «lIpucrocoOseHuss OpPraHM3MOB U UX
OTHOCUTeJTbHas 11e/1eC000pa3HOCTh.

JlaboparopHasi pabora «CpaBHeHHe BUJOB T110 MOP(OJOTUUECKOMY
KPUTEPUIO».

Tema 3. MaKpo3Bo/II0OLUA U eé pe3y/IbTaThbl

MeToAbl W3yueHUs MaKpO3BOMOLMM. [laleoHTONOrMYeckhe MeTO[bl
u3ydyeHuss 93BoitoLMd. [lepexofHbie (GopMbl U (QuUIOreHeTHYeCcKue psifibl
OpPraHMU3MOB.

buoreorpadguueckve MeToAbl H3yueHUs 3BoMOLMU. CpaBHeHUe QJIOpbl U
dayHbl MaTEPUKOB M OCTPOBOB. buoreorpaduueckve obnactu 3emnn. Buabl-
9H/IEMUKU U PEJTUKTHI.



OMOpHoIoruuecKre U CpPaBHUTEIbHO-MOP()OIOTHYeCcKre MeTO/bl U3yueHUs]
BO/IIOLIMU. ['eHeTHUeCcKue MexaHU3MBbl 3BOJIIOLMYM OHTOreHe3a U II0SB/IeHUS
SBO/IFOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE U a@HAJIOTUYHbIe  OpraHbl.
PypuMeHTapHble  opraHbl M araBu3Mbl.  MoJleKy/sipHO-reHeTUUecKue,
OvoxumMuueckve M~ MaTreMaTUuecKhe  MeTO/Abl  M3yueHWs  SBOJIIOLIWU.
'omosiornunele reHbl. CoBpeMeHHble MeTO/bl TOCTPOEHHS (PUIOreHeTUYeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaLy U 3BOJIIOLIUS T€HOMOB.

OO011e 3aKOHOMePHOCTH (TIpaBU/Ia) 3BOMIOLMU. [IpuHyun cmeHbl (pyHKYUL.
HeobOpatumMocTs 3BOMIOIMK. AflaNTUBHAS paAuanus. HepaBHOMepHOCTh TEMITOB
SBOJTFOLIAU.

JleMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBaneBckuu, @. Mrosnep, 3. I'ekkensb.

Tabmuiipl v cxeMbl: «PUIOreHeTUUECKUMN PsiJ JI0LLAAN», « ADXeONTepUKC»,
«3Bepo3ybObie  simepbl»,  «Creronedans»,  «PunHnoduth»,  «CemeHHbIe
MaropoTHUKW», «buoreorpaguueckue 30HbI 3eMan», «/lper KOHTUHEHTOBY,
«PenmukThl», «HauanmbHble CTaguM SMOPHOHA/ILHOTO pPAa3BUTHS TI03BOHOYHBIX
JKUBOTHBIX», «['OMo/IOrMyHBIE W  aHa/JOTM4Hble OpraHel», «PyAuMeHTBI»,
«ATaBU3Mbl», «XpPOMOCOMHbIe Habopbl uesoBeKa W IIKMMIIaH3e», «['JlaBHbIe
HaTIpaB/IeHUS IBOJTIOLAN», «O011[1ie 3aKOHOMEPHOCTU BOJTIOLIUM».

Ob6opyoBaHUe: KOJUIeKLIMK, Tepbapuu, MyJIsDKM HMCKOIMaeMbIX OCTaTKOB
OpraHuW3MOB, MYJ/ISKA FTOMOJIOTMYHBIX, aHA/IOTUYHBIX, PYJAUMEHTapHbIX OPraHoB 1
aTaBU3MOB, KOJIJIEKL[UMA HACEKOMBIX.

Tema 4. IIpoucxoxjeHue ¥ pasBUTHe )XU3HU Ha 3emie

HayuHble TUIOTe3bl TPOUCXOXKIEHUsS >KW3HW Ha 3emse. AOuoreHe3s u
naHcrnepMust. JloHayuHble rpe/iCTaB/leHus O 3apOJKJeHUU KU3HHU (KpealiioHU3M).
['unoTesa MoCTOSAHHOIO CaM03apOXKeHNs JKU3HU U eé oripoBepykKeHue orbiTamu .
Pemu, J1. Cnannanrnandy, JI. [Tactepa. ITporcxoxaeHye XU3HU U aCTPOOHOJIOTHSI.

OcHoBHbIE 9Tarlbl HeopraHuvyecKou 9BOJIFOLIAU. IInaHeTapHas
(reonoruueckasi) 5BOIOLMS. XHUMHYecKas SBOMIOLMS. AOHOreHHbIM CHUHTe3
OpraHuyeckux BellecTs U3 HeopraHuueckux. Omeir C. Mwutepa u [I'. HOpwu.
O6pa3oBaHve TMoJMMepoB U3 MOHOMepoB. KoailepBaTHass rumoresa A. U.
OmnapuHa, ruroTe3a rnepsuyHoro 0ynboHa [Ix. XonjeliHa, reHeTHUeCKast TUTIOTe3a
. Ménnepa. Pubo3umbl (T. Uek) u rumortesa «mupa PHK» VY. TunGepra.
dopmupoBaHue MeMbpaH U BO3HUKHOBEHUE MPOTOK/IETKH.

Nctopus 3emnu U MeTofbl e€ wusydeHus. LIcKoraemble OpraHuyeckue
octaTku. ['eoxpoHonorus u eé Merofabl. OTHocuTesnbHasT W abcomOTHast
reoxpoHosiorus. ['eoxpoHosiornyeckas IKasaa: 30Hbl, 5pbl, I€PUO/bI, STIOXHU.



HauanbHble 3Tambl oprannmyeckod >BoMOLMH. [losgBneHue M 3BOMIOLUA
TIepBbBIX K/IeTOK. JBOMIOLMS MeTabo/r3Ma. Bo3HUKHOBeHMe TTePBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJIOT TIepBbIX Ha 3emsie COOOIIeCTB.
Ctpomartonutsl. [IpokapuoThl ¥ 3yKapyUOTHI.

[TpourcxoaeHue SyKapyuoT (cuMOuoreHes). DBOJIIOLIMOHHOE TIPOMCXOKAEeHMe
BUPYCOB. IIponcxoXJeHre MHOTOK/IeTOUHBIX OpraHu3MoOB. BO3HUKHOBeHHe
OCHOBHBIX I'DYIIT MHOT'OK/IETOUHBIX OPraHU3MOB.

OCHOBHBIE 3Tamnbl 3BOMIOLMM BBICIIMX pacTeHWHA. OCHOBHBIE apoOMOP(O3BbI
pacteHuid. Beixom pactennit Ha cyuwy. [losiBieHue CroOpoBBIX pacTeHUHd U
3aBoeBaHWe uMM Cywd. CemeHHble pacTeHusi. IIpoucxokgeHuWe LBeTKOBBIX
pacTeHU.

OCHOBHBIE 3Tamnbl 3BOMIOLMM >KUBOTHOrO Mupa. OCHOBHBIE apomMOp(O3bl
YKUBOTHBIX. BeH/icKas hayHa. KembOpuiickuii B3phIB — TIOSIB/IEH e COBPEMEHHBIX
TUIOB. [lepBbie XOpAOBbIe )KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLMSA TO3BOHOYHBIX.
[Mpoucxoxxaenve ambubuii u penTwiui. I[IpoucxoxaeHHe MIIEKOTUTAIOUUX U
ntull. [IpuHumn kmtoueBoro apomopdo3a. OcBoeHue 6eCrO3BOHOUHBIMUA U
TT03BOHOUYHBIMU )KUBOTHBIMU CYIIIH.

PasButne >xu3HM Ha 3emsie O 3paM U T[epyuojaM: apxeu, MpPOTepo30M,
raseo3oii, Me3030H, KaiiHO30M. OOmjasi XapakTepucTMKa Kaumara U
reojiornyeckux IiporjeccoB. llosiBjieHMe U pacLBeT XapaKTepHbIX OpraHW3MOB.
Yrneobpa3oBaHue: ero yC/IOBHUS U B/IMsIHYE Ha Ta30BbIi COCTaB aTMOC(HEpHI.

MaccoBbie BeIMMPaHUS — S5KOJIOTUUECKHe KPU3UCHI TTPoLuioro. [IpuurHel U
C/1IeICTBUSI MAacCOBbIX BbIMHUpaHuK. COBpPEMEHHBIM 35KOJOTMYECKUA KPHU3UC, €ro
ocobenHocTH. [Ipobrema coxpaHeHus: 6ropa3Hoobpa3us Ha 3eMiie.

CoBpeMeHHasi CuUCTeMa OpraHu4eckoro Mwupa. [IpuHLMMBI KaaccupUKaluu
opranr3MoB. OCHOBHbIE CMCTeMaTUYeCKHe FPYMIbl OPraHU3MOB.

JleMoHCcTpanuu

[Toptpetsl: ®@. Pegu, JI. Cnannanuany, JI. ITacrep, Y. 1. Meunukos, A. 1.
OmnapuH, [Ix. Xongeun, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmmiibl 1 cxembl: «Cxema omnbita @. Pean», «Cxema ombita JI. [Tactepa 1o
W3yYEHUID CaMO3apoXkieHus Xu3Hu», «Cxema onbita C. Mwinepa, I'. HOpwu»,
«JTanbl  HEOPraHWYEeCKOW  SBOJIIOLUH»,  «['e0XpOHOJ/IOrMYecKass  IIKasia»,
«HauasibHbIe 3Tarbl OpraHuUecKol BOJIOLNN», «CxemMa 00pa30BaHUsI 3yKapUOT
nyTéMm cumbuoreHesa», «CucTeMa >XUBOM TIpUpoAbl», «CTpoeHHe BUpYyCa»,
«Apomopdo3bl  pacTeHun», «PUHUOQUTBI», «OJHOKIETOUHbIE BOAOPOC/IN»,
«MHoroknetouele Bogopoc/in», «Mxu», «l[lamoporHUkU», «['0onocemeHHbIE
pacteHusi», «OpraHbl ILBETKOBBIX pacTeHHWM», «(Cxema pa3BUTUS >KUBOTHOTO
Mupa», «ApomMopdo3bl >KUBOTHBIX», «lIpocTeiiiume», «KUIIeUHOMOMOCTHBIE,
«Ilnockue yepBu», «UieHuCTOHOTHEY, «PbIOBI», «3eMHOBO/IHbIE»,



«IIpecmbikaroimecs», «lItuubl», «Miekonuraroime», «Pa3BuTHe XW3HU B
apXeuCcKou 3pe», «Pa3BuTue »K1u3HU B TIPOTEPO30UCKOM 3pe», «Pa3BuTue Ku3HU B
Tase030MCKoM spe», «Pa3BrTHe KU3HU B Me3030MCKOM 3pe», «Pa3BUTHe KU3HU B
KalHO30KCKOU 3pe», «CoBpeMeHHast CCTeMa OPraHuueCcKoro MUpa».

Ob6opynoBaHue: Tepbapyy pacTeHWM pa3/IAYHBIX OT/e/I0B, KOJIIEKI[UH
HaCeKOMBIX, BJIa)KHbIE MperapaThbl )KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJIJIEKLIUU
WUITIOKOXKUX, CKeJleTbl T103BOHOYHBIX JKUBOTHBIX, uydyesja TITHAL] W 3Bepew,
KOJUIEeKL]UM OKaMeHeJI0CTeH, TOJIe3HbIX HCKOIMaeMbIX, MYJ/SDKM OpraHhYecKuX
OCTaTKOB OPraHU3MOB.

BuprtyanbHasa JaboparopHasa pabGora «MojenupoBaHUe — OIBITOB
Munnepa—HOpu o n3ydeHn0 abMOreHHOr0 CHUHTe3a OpraHuUeCKUX CoeJUHeHU B
TIePBUUHOU aTMocdepe».

JlaboparopHasi pafGora «/3yueHwe U OIMCaHWE WCKOIIAeMbIX OCTAaTKOB
JPEBHUX OPraHU3MOB».

IlpakTHueckaa pabGora «l/3yueHne ocobeHHOCTeN CTPOEHUsI PpacTeHWH
pa3HbIX OT/E/IOB».

IIpakTHueckas pabdora «/3yyeHre 0coOOeHHOCTEH CTPOEHUsI TI03BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yejoBeKa — aHTPOIIOreHe3

Pa3pesnbl 1 3aaun aHTpONoOI0rMK. MeToibl aHTPOITOJIOTUH.

CraHOB/ieHVe TpeJCTaB/eHUN O TMPOUCXOXKJEHWU uesioBeKa. PenuruosHbie
B033peHUsi. COBpeMeHHbIe HayYHble TEOPUH.

CX0/ICTBO yesioBeKa C )KUBOTHbIMU. CHCTeMaTUUeCcKoe MOJI0KeHre YesloBeKa.
CBugeTesibCTBAa  CXOACTBA  4ejoBeKA C  JKMBOTHBIMM:  CpPaBHUTEJIbHO-
Mop@oJioThuecKue, sMbpuosiornyeckue, ¢bu3nonoro-6noXMMHUeCKue,
noBeZieHYeckre. OT/IMUKMS UesioBeKa OT )KUBOTHBIX. [IpsIMOX0rKJeHre U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe roJIOBHOrO MO3ra U BTOPOM CUTHA/IbHOM
CUCTEMBI.

MBwxyiiue cusbl (haKkToOpbl) aHTPOIIOTeHe3a: OHoIorHnyeckue, ColfiaibHbIe.
CooTHollieHre 6HUO0OrMUeCcKUX U CoL[MabHbIX (DAKTOPOB B aHTPOIIOTeHe3e.

OcHOBHblE CTaZUM aHTporioreHe3a. PaHHue uyesioBeKOOOpasHble 00e3bsHbI
(TIPOKOHCY/IbI) ¥ PAHHUE TOHTH/bI — O0IIIMe TIPeJKU UeloBeKO0Opa3HbIX 00e3bsiH U
Jrofied. ABCTpasonuTEKU — JBYHOTHWE TIPeAKHU toen. UenoBek yMeibii, epBbie
W3rOTOBJIEHUS OPY UM Tpyaa. YesmoBeK NMpAMOXOASIIMKA U EPBbIM BBIXO/ JIFOAeH
3a mnpezenbl Adpuku. YenoBek relijenbbeprckuii  — 00U TIpeoK
HeaH/|epTa/IbCKOr0 uejioBeKa U YesoBeKa pa3yMHoro. UenoBek HeaHepTaabCKUN
KaK BU/, JIFOZIe X0I0AHOT0 KauMaTa. YesloBeK pa3yMHbIM COBPEMEHHOT'O THIIa,
JIEHUCOBCKUM 4Ye/IoBeK, OCBOEHWe KOHTMHEHTOB 3a TipefdenaMud AdQpUKHU.
[TaneoreHeTrKa U rajieoreHOMHKa.



OBOJTIOLMSI COBPEMEHHOT'0 UesioBeKa. EcTecTBeHHBIN 0TOOD B MOMYJISALUSX
yesioBeKa. MyTalMoHHbIA mipolecC W mnomumopdusMm. [lonynsiiuoHHbIe BOJIHBI,
Apend reHoB, MUrpaLus U «3(QPeKT 0CHOBATe/IsI» B MOMYJISALIUSIX COBPEMEHHOTO
yesioBeKa.

YesnoBeueckre pacbl. [loHatue o pace. bosibiive pacel: eBporieouHast
(eBpa3uiickasi),  aBCTpajio-HerpoujHas  (9KBaTOpuasbHasl), = MOHTOJIOUJHAs
(asuaTcko-amepuKaHCKasi). Bpemss W myTh paccesieHHds 4YesiOBeKa I10 T[JIaHETe.
EpuHcTBO  yesoBeueckux — pac.  HayuyHasd  HecoCToATe/IbHOCTb — pacus3Ma.
[Tpucrnocob1eHHOCTh YeioBeKa K pa3HbIM YC/IOBUSIM OKpY»Karolllel cpeibl.
BnusiHue reorpaduueckoit cpenbl U Apeiidba TeHOB Ha Mop@oJiorTui0 U
(Y3UO0JIOTHIO UeoBeKa.

MexxauCUWIIMHApHbIe  MeToAbl B (u3uueckod  (GMonOrvyeckom)
AHTPOMOJIOTUM.  ODBOJIIOLIMOHHAS ~ @HTPOIOJIOTUS U T1aJIe0aHTPOMNOJIOTUS
yesI0BeYeCKUX Momnyasiuui. buoconmanbHble nccnenoBaHvs NPUPO/bI UeT0BeKa.
HWccnepoBaHre KO3BOJTIOI[MM OHMOIOTMUECKOTO M COL[UA/IbHOTO B Ue/IOBEKe.

JeMoHcTpanuu

[Toptpetsr: Y. apBuH, JI. JTuku, . A. Porunckuii, M. M. ['epacumoB.

Tabsuibl U cxeMbl: «MeTo/[bl aHTPOII0/IOTUN», «['0/IOBHOM MO3T YesioBeKa»,
«YenoBekooOpa3Hble 00e3bsiHb», «CKejleT uejioBeKa W CKeeT IIMMIIaH3e»,
«PyIuMeHTBI U aTaBU3MbI», «/IBUKYLLe CU/Ibl aHTPOIIOTeHe3a», «IBOJIFOLIMOHHOe
JIpeBO  UejioBeKa», «ABCTpajonuTek», «YenoBek yMenbli», «YesoBek
MIPSAMOXOAIIMN», «/leHNCOBCKUH uesioBeK» «HeaHgepTasnblibl», « KpoMaHbOHI[bI»,
«IIpeaku yenoBeka», «ITambl 3BOIIOLIMY YejioBeKa», «Pacel yesioBeka».

Ob6opyoBaHMe: MyJ/sDKM ~OKaMeHesoCTel, TIpeJMeTOB MaTepuabHOM
Ky/IbTypbl TIDEJIKOB uUejioBeKa, penpoAykiuuu (dororpaduu) KapTUH C
MUGbOOTUUECKUMA U OUOMeMCKUME CHO)KeTaMHM  TIPOMCXOXKAEeHUs uesioBeKa,
¢doTorpaduy Hax0[OK MCKOIaeMbIX OCTaTKOB Ue/IOBeKa, CKeJleT Ye/l0BeKa, MOJeb
yeperia uejioBeKa M uepera lIMMIIaH3e, MOZe/lb KUCTH YejoBeKa U KUCTU
LIMMITIaH3€e, MOJe/TM TOPCa MPeIKOB YeI0BeKa.

JlaboparopHasi paGora «/I3yueHne ocobeHHOCTell CTpOeHHsSI CKejeTa
yesi0BeKa, CBSI3aHHBIX C MPIMOXO0XKIAEHUEM.

IlpakTnueckas padora «/3yueHue KOIOrMUeCKUX ajlanTaliuii yesoBeKa».

Tema 6. JKo/soruss — Hayka O B3aMMOOTHOLIEHUAX OPraHU3MOB H
Ha/I0PraHU3MeHHbIX CUCTEeM C OKPY )Kalolljed cpe/jou

3apoyKeHue 1 pa3BuTHe 3Kojoruu B Tpyaax A. 'ymbosnbara, K. @. Pyrbe,

H. A. CeBepuoBa, 3. I'ekkens, A. Tenom, B. H. CykauéBa. Pa3zensl u 3agaun
5K00rhU. CBA3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metogel 3kosioruu. [losieBble Hab/moAeHUsI. DKCMEPUMEHTbI B 3KOJIOTHH:
npupoHble U jabopatopHblie. MojeMpoBaHue B 3KOJOTHU. MOHUTOPUHT
OKpYKatollle cpeibl: TOKaIbHbINA, perMOHaMbHBIA U T100aTbHBIM.

3HaueHVe 5KOJIOTMYEeCKHMX 3HAaHWMKW /Ui 4ejioBeKa. JKOJIOTUUeCKoe
MHPOBO33peHre KaK OCHOBa CBsi3eil uesioBeuecTBa C npupo/joii. opmupoBaHue
9KO0JIOTMYECKOU KYJIbTYPbI U 5KOJIOTMYECKOM TPaMOTHOCTU Hace/IeHusl.

JleMoHCcTpanuu

[MoptpeTtsi: A. I'ym6ombaT, K. @. Pysbe, H. A. CeBep1ioB, 3. ['ekkenb, A.
Tenomm, B. H. Cykaués.

Tabmuibl ¥ cxeMbl: «Pa3fenbl 3Komorum», « MeToabl 3KoJIoTUn», «Cxema
MOHUTOPHHIA OKPY>KaroLel CpesibD».

JIaGopaTopHas padoTa «M3yueHue MeTO/IOB 5KO0JIOTUYECKUX
HCCie/JOBaHUI».

Tema 7. Opranu3Msbl U Cpe/Jja 00UTaHUA

OKojiornueckre (PakTopbl M 3aKOHOMEPHOCTH UX AencTtBust. Kiaccudukanys
9KO0JIOTMUecKuX (hakTopoB: abnuotnyeckue, brioTuueckue, aHTporioreHHbie. OOIIMe
3aKOHOMEpPHOCTH JIeUCTBUS IKOIoruueckux gakropos. [TpaBuno munumyma (K.
[MInpenrens, FO. JInbux). TosepaHTHOCTb. ODBPUOMOHTHBIE W CTEHOOHWOHTHBIE
OpraHu3MBbl.

Abuotnueckue (akTopel. CBeT Kak 3Kojoruueckuid ¢akrtop. [leiicTBue
pa3HbIX YYaCTKOB COJIHEYHOTO CTeKTpa Ha OPraHu3Mbl. JKOJIOTHUUECKUe TPYIIIb
pacTeHW W >KUBOTHBIX [0 OTHOLIEHUI0 K cBeTy. CHrHajbHasi poJib CBeTa.
doTOonepruoSusM.

TemriepaTypa Kak 5KOJOrMYecKud (pakrop. [lelcTBHMe TemmepaTrypbl Ha
opraHusMbl. [I0MKHUI0TepMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHbIE U
CTEHOTEePMHbIE OPTaHU3MBI.

BnaxxHocTh Kak 3Konoruueckuit cdakrop. IlpucrocobsieHusi pacTeHMd K
No/iiep>KaHuto BoHOTO OanaHca. Knaccudukarusi pacTeHUi 110 OTHOLLIEHUIO K
Bogie. [TpucriocobeHust )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PeKHMa.

Cpezabl 0o0WTaHUSI OpraHW3MOB: BOJIHasi, Ha3eMHO-BO3AYyIlIHas, TOYBeHHas,
rlyOMHHasi ~ TIOATIOYBEHHAas,  BHYTpHOpraHu3MeHHas.  DU3MKO-XMMHUeCcKue
ocobeHHOCTH cpef; oOMTaHMs OpraHu3MoB. IIpucriocobsieHusi OpraHu3MOB K
)KU3HU B pPa3HbIX Cpejiax.

buonorvueckue putmbl. BHelllHMe U BHyTpeHHUe pUTMbL. (CyTOYHble U
roJJuuHble PUTMbI. [Ipucroco6/1eHHOCTh OPraHM3MOB K CEe30HHBIM H3MeHeHUSIM
yCJIOBUM KU3HMU.

JKusHeHHble @opmbl  opraHu3aMoB. [loHsiTue 0 >KU3HeHHOW (opme.
’KvizHeHHbIe OPMBI paCTeHUM: [lepeBbsi, KYCTapHUKU, KYCTaDHUUYKHA, MHOTOJIETHUE



TpaBbl, OJHOJEeTHHEe TpaBbl. JKU3HEHHbIe (OPMBI >KUBOTHBIX: THUAPOOUOHTHI,
reo0HOHTBI, a3p00HOHTBI. OCOOEHHOCTH CTPOeHHUs 1 00pa3a >KU3HH.

buotnueckne  dakTopel.  Buabl  OMOTHUYECKHMX  B3aUMO/IeHCTBUI:
KOHKYPEeHIIVs, XUII[HUIeCTBO, CUMO103 1 ero ¢opmbl. [Tapa3uTusm, Kooreparys,
MyTyaan3M, KOMMeHcau3M (KBapTUPaHTCTBO, HaxyieOHMUecTBO). HeTpoduueckre
B3auMoieicTBusi  (Tonmueckue, (opuyeckue, (abpuueckue). 3HaueHHe
OMOTHUECKUX B3aUMOJIEMCTBUI /IS CYI[eCTBOBAHUS OpPraHU3MOB B Cpejie
obuTanus. [IpUHIUN KOHKYPEHTHOT'O UCK/TIOUeHUS.

JdeMoHCcTpanuu

Tabnmuiel U cxeMbl: «3JKojorudeckue ¢GakTopb», «CBeTOBOW CIIEKTp»,
«3DKOoru4ecKyre TPYIIbI )KUBOTHBIX 110 OTHOIIIEHHUIO K CBETY», « TeryioKpOBHBIE
JKUBOTHBIE», «XOJ0/[HOKDOBHbIE >XUBOTHBIE», «®PH3M0MOTHUUECKUe aJjalTal[un
KUBOTHBIX», «Cpeapl 00WUTaHHS OpPraHWU3MOB», «bBHOJIOTUUECKHE PUTMBI»,
«KusHennole  GoOpMBI  pacTeHuil», <« Ku3HeHHbIe  (GOPMBI  JKUBOTHBIX»,
«DKOCHCTeMa IMUPOKOJUCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOTO Jjieca», «Llernu
MMUTaHUS», «XUITHUUECTBO», «llapa3utusm», «KoHKypeHIUs», «CHUMOMO3»,
«KomMeHcanusm».

OO6opymoBanue: repbapuy pacTeHWd M JKUBOTHBIX, MPUCITIOCOO/IEHHBIX K
BJIMSIHAIO Pa3/IMUHBIX 3KO0JIOTUUeCKUX (haKToOpoB, repbapuu CBeTO/0OUBBIX,
TeHe/OOMBLIX W TEHEBLIHOCIMBBIX pPAaCTeHUM, CBeTOMOOVBBIE, TeHemoOuBble U
TeHEeBBIHOC/TMBbIe KOMHATHbIE pacTeHus], repbapuu v KOJUIeKLIUU TeTI/IONMF0OUBBIX,
3MMOCTONKHMX, MOPO30yCTOMUMBBIX paCTeHUM, Uyuesia MTUL] U 3Bepei, repbapuu
pacTeHu, OTHOCAIIUXCA K rurpoduram, Kkcepoduram, Me3opuTaM, KOMHaTHbIE
pacTeHus JAaHHBIX 'PYIIT, KOJIJIEKI[UH )KUBOTHBIX, OOMTAIOIIMX B pa3HbIX Cpe/iax,
repbapuy U KOJIJIEKI[MM pPAacCTeHWA U >KUBOTHBIX, 0O/afalomyx dYepTamMu
MIPUCITOCOO/IEHHOCTH K CEe30HHBIM U3MeHeHWSIM YCJIOBUM JKU3HH, repbapuu U
KOJUTeKI[UM paCTeHUW U JKUBOTHBIX PAa3/MUHBIX >KU3HEHHBIX (OpM, KOJJIEKIUU
JKUBOTHBIX, YUaCTBYIOIINX B PA3/IMUHBIX OMOTHUECKUX B3aUMOJEMCTBUSIX.

JlaboparopHast paGora «BbIsSBeHHe MPUCIIOCOO/eHN OpPraHU3MOB K
BJIUSIHAIO CBETa».

JlaboparopHasi paGora «BbisiBieHHe MpUCIIOCOO/eHr OpraHu3MOB K
B/IMSTHUIO TeMIlepaTyphl».

JlaboparopHasi paGora «AHaTOMHUUYeCKWe OCOOEHHOCTH pacTeHHH U3
pa3HbIX MeCT OOUTAHUS».

Tema 8. Jkosiorusi BU/I0B ¥ OMY/ISILIAM

OKoJorThueckre  XapaKTePUCTUKWA  TonyJsiuuu.  [lomyssaums  Kak
buosiornueckas cucrema. Posb HEOZHOPOJHOCTH Cpefibl, (hr3ruecKux 6apbepoB 1
ocobeHHOCTeM 010/I0THY BHUOB B (POPMUPOBAHUH MIPOCTPAHCTBEHHOU CTPYKTYPbI
nonysisatyii. OCHOBHBbIE TIOKa3aTeNd TOMY/SIUNA: YMC/IeHHOCTh, TJIOTHOCTb,



BO3paCTHasi M TII0/I0Basg CTPYKTypa, POXKAAeMOCTb, IIPUPOCT, TeMIl POCTa,
CMepTHOCTb, MUTPaLjUs.

JKoJsiorhueckasi CTpyKTypa nonyasiyuu. OLeHKa YUCJIeHHOCTU MOMYJISILUH.
NvHamuKa TONyasiqMA W €€ peryssius. buoTuueckuid TOTeHUMaa TOMYJISLUH.
MogenvpoBaHye JUHAMUKU NONYJ/ISLKUU. KprBble poCTa YMC/IeHHOCTH TIOIYJIALIUY.
KpuBble BbDKMBaHUS. Perynsiiusi 4MC/I€HHOCTH TMOMYJSALUA: poJib (aKTOPOB,
3aBUCAIIUX U He 3aBUCSIIUX OT IJIOTHOCTU. JKOJIOTUUYECKUe CTpaTeruu BU/I0B (I- U
K-crparerun).

[TonssTie 06 »3Kosoruueckoid Huille Buja. Mectooburanve. MHoromepHast
MoJieJib  3Kosiorndeckor HumM Jbk.M. XatumHcoHa. Pa3mepnl 3KOM0ru4eckou
HULLM. [ToTeHLManbHAas ¥ peai30BaHHast HULLIY.

Bup kak cuctema nonyssimi. Apeanbl BUJOB. BUAbl M UX >KU3HEHHbIE
CcTpaTervu. JKOJIOrHueCKre SKBUBAJIeHTHI.

3aKOHOMEPHOCTH TOBeJileHWss W MUrpalMd >XUMBOTHBIX. buonorunueckue
VHBAa3UH Uy>KepOJHbIX BUIOB.

JeMoHcTpanuu

IToptpet: [Ix. 1. XaTUNHCOH.

Tabmuiel ¥ CXeMbl: «DKOJIOTUYECKHe XapaKTePUCTHUKU —TIOMyJ/ISILUn»,
«IIpocTpaHCTBeHHasi  CTPyKTypa momyasiuuw», «Bo3pacTHble  NUpamMu/ibl
nonyasauun», «CKOpOCTb — 3acejieHusi IIOBepXHOCTA  3eM/IM  Pas/MYHbIMU
opraHu3smMamMm», «Mogenb 3K0j0ruueckomr Hum Jbx. Y. XaTunHCcOoHa».

Ob6opyaoBaHue: repbapuu pacTeHU, KOJIeKLIUNA KUBOTHBIX.

JlaboparopHasi pabora «IIpucnocobneHuss cemMsiH  paCTeHHHd K
pacceneHuo».

Tema 9. IKos10rus CO00IIECTB. IKO/IOTHUECKHEe CHCTeMbI.

CoobijectBa  opraHu3MoB. buorjeHo3 u ero crTpykrypa. CBA3M MeX1Iy
opraHusMamu B OHOL[eHO3e.

JkocucTeMa Kak OTKpbITast cuctema (A. [bx. Tencin). @yHKIMOHATBHbIE
6/0KM OpraHWU3MOB B 3KOCHUCTeMe: TMPOAYIeHTbl, KOHCYMEHTbI, peJyLIeHThI.
Tpoduueckue ypoBHH. Tpoduueckue e U ceth. AOHOTUUeCKHe OOKH
sKocucTeM. [TouBbI ¥ Wbl B 3KOCHCTEMax. KpyroBopoT BeljecTB ¥ IMOTOK SHEPrUr
B JKOCUCTEMe.

OcHOBHBIE  TIOKa3aTenu  3KOCUCTeMbl. buomacca Y TNPOAYKLMS.
OKosioruueckyie MpaMu/Ibl urcesi, 6MoMacchl U SHEPrUM.

JuHamuka 3xocucmem. Kamacmpocguueckue nepecmpoliku. Daykmyayuu.
HarmpaB/ieHHbIe 3aKOHOMEePHBIE CMeHbBI CO00IIeCTB — CyKilecCHH. [lepBUUHbBIE 1
BTOPUYHBIE CYKLECCMM W WX MPUYMHBL. AHTDPOIOTeHHble BO3JENMCTBUSI Ha
cykueccuu. KnmumakcHoe coobiriectBo. briopa3sHoobpasye 1 MoHOTa KpyroBopoTa
BeIleCTB — OCHOBA YCTOMUMBOCTH COOODIIeCTB.



[TpupoHbIe 3KOCHUCTEMBI. IKOCUCMeMbl 03€p U peK. DKocucmembl Mopell u
OKeaHos. DKocucmembl myHOp, /1ecos, cmeneli, NyCMblHb.

AHTpoOMOreHHble 3KOCHCTeMbI. ATrpo3KocucTeMa. ATrpoljeH03. Pasmnuus
Me)KZly aHTPOTIOTreHHbIMU U MIPUPOIHBIMU SKOCHCTEMaMU.

Ypb6o3kocrcrembl. OCHOBHbIe KOMIIOHEHTHI ypOo3kocucTem. I'opopckas
dbmopa u dayHa. CuHaHTponu3alusi TOpoAcKod dayHbl. buonoruueckoe u
X03SIICTBEHHOE 3HaueHWe arpo3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH ()OPMHUPOBAHUSI OCHOBHBIX B3aUMO/IEUCTBUM OPraHU3MOB B
sKocucTeMax. Poib KackaoHoeo 3¢ggekma u eudos-30upukamopos (Kaouesblx
8U008) 8 (PYHKYUOHUPOBAHUU 3KocucmeMm. [TepeHOC SHEePTUM U BellleCTB MeXIy
CMEeXXHBIMM 3KOCUCTEMaMH. Y CTOMYHMBOCTb OPraHW3MOB, TTOMYJISILIUM U 3KOCUCTEM
B YC/IOBUSIX €CTeCTBEHHBIX U aHTPOIOT€HHbIX BO3/eMCTBUM.

Mexanusmbli 8o30elicmausi 3aepsi3HeHull  pasHbIX munoes Ha
cybop2aHu3MeHHOM, Op2aHU3MEHHOM, NONY/ASYUOHHOM U S3KOCUCMEMHOM YPOBHSIX,
OCHOBbl  5KO/02UYECKO20  HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B8030elicmausi.
MeTo/10/10THsI MOHUTOPHHIA eCTeCTBEHHBIX U aHTPOITOT'€HHBIX 9KOCUCTEM.

JeMoHCcTpanuu
[Toptpet: A. k. TeHC/H.
Tabmuibl U CXeMbL: «CTpykTypa  6uOLIeHO03a», «IJKocucTema

IIMPOKOIUCTBEHHOT'O Jieca», «DKOCHCTeMa XBOWHOTO jieca», « DyHKI[MOHATbHbIe
TPYIbI OPraHU3MOB B 3KOCHCTeMe», «KpyroBOpOT BEILIECTB B 3SKOCHCTEMEY,
«enu muTanus (racTOUIIHASA, Je€TPUTHAs)», « DIKOJOrHUecKast MMpaMH/Iia UYKCesl»,
«3JKojIoruueckas nmipamu/ia 61omMaccel», « IKOJ0rndyeckasi MipaMua SHePrum»,
«Obpa3oBanue 6os0Ta», «IlepBuuHas Cykijeccusi», «BoccTaHOBIeHMe jieca Tocjie
To’kapa», «JKOCUCTeMa 03epa», « ATporieH03», «KpyroBopoT BellleCcTB ¥ TIOTOK
SHEpPIvH B arporieHo3e», «[Ipumepsbl ypO0O3KOCHCTEM.

O6opyoBaHue: TepbapuM pacTeHUH, KOJUIEKI[UM HaCeKOMBIX, Uydesia ITHUI] U
3Bepeii, repbapuu Ky/IbTYPHBIX U IUKOPACTYIIMX PACTeHHH, aKBaDUYM KaK MO/ieJlb
9KOCUCTEMBI.

IIpakTuuyeckas padora «/3yueHue u ormicaHrie ypo03KOCHCTEMBI».

JlaboparopHasi pabGora «/3yueHue pa3HOOOpa3usi MeJIKMX TIOUBEHHBIX
YIEHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX».

OKCKypcHusi «DKCKYpCHs B TUTTMUHBIN OroreorieHo3 (B AyOpaBy, Oepe3Hsik,
e/TbHUK, Ha CYXO0/IbHBIN WX TTIOMMEHHBIH JIyT, 03epo, 00/I0TO)».

JKCKypcUsi «DKCKYpCUsI B arpo3KOCHUCTeMy (Ha Tojie WM B TeMJIMYHOE
XO03SICTBO)».

Tema 10. Buocdepa — rirobanbHas 3KocHucTEMA

buocdepa — obimjenaderapHass ob6onouka 3emiM, The CYIeCTBYeT WIH
CyIIleCTBOBAJIa >KU3Hb. Pa3BuTHe rpeicTaBieHui o 6rocdepe B Tpyzax 3. 3rocca.



Yuenue B. 1. BepHazgckoro o 6uocdepe. O6mactu 6uocdepsi u eé coctas. 2KrBoe
Bell[eCcTBO Orocdepsl U ero hyHKIIUH.

3aKOHOMEpPHOCTH CyIlecTBOBaHUS 6urocdepbl. OcobeHHOCTH 6rochephl Kak
ry106a/bHOM SKOCUCTeMbl. /[JHaMuueckoe paBHOBecHe B 6rocdepe. KpyroBopoTsI
BeIIeCTB ¥ OMoreoXuMUUecKure LUKIIbI (YT/1epoia, a30Ta). PUTMUYHOCTD SIBJIEHUIM
B 6rocdepe.

3oHanbHOCTL Ouocdepsbl. [loHATHe 0 Ouome. OCHOBHbIE OHOMBI CYIIIU:
TYH/pa, XBOWHBIE Jleca, CMelllaHHbIe U LIUPOKOIMCTBEHHbIE Jieca, CTeNu, CaBaHHBbI,
MyCTbIHU, TPOIIUUECKUE Jieca, BEICOKOTOpbsi. Knumat, pacTuTebHbIA U )KUBOTHBIM
MHp OMOMOB CYIIIH.

CTpyKTypa ¥ (OYHKI[MS )KUBBIX CUCTEM, OlleHKa UX peCypCHOro MoTeHlhana u
brochepHbIX QYHKITHI.

JeMoHCcTpanuu

[Toptpetsl: B. . BepHaackui, 3. 3r0cC.

Tabuiel 1 cxeMbl: «['eochepsl 3emin», « KpyroBopoT a3oTa B IpUpo/e»,
«KpyroBopoT yriepoja B Tipupojie», «KpyroBopoT KHCIOpO/a B TPUPOJEe»,
«KpyroBopoT BobI B ipupoie», « OCHOBHBbIE OMOMBI CYIIN», « KiTMMaTHUeCKue
rosica 3em/in», « TyHapa», «Taura», «CMmelanHbiu jiec», « [ 1IMpOKOMCTBEHHbIN
nec», «Crernby», «CaBaHHa», «I1ycTbiHSI», « TponuyecKuil jiec».

Ob6opyaoBanHue: repbapuy pacTeHU pa3HbIX OOMOB, KOJUTEKITUH )KUBOTHBIX.

Tema 11. Yesi0BeK u OKpy)Kawujas cpeja

OKOJIoOTHUYeCKWe KpPU3UChl M WX TMpUYMHBL. Bo3gelicTBUe 4YesoBeKa Ha
buocdepy. 3arpsi3HeHHe BO3AYIITHOM cpeAbl. OxpaHa BO37AyXa. 3arps3HeHue
BOgHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiueHuve mnouBbl. OxpaHa
TIOUBEHHBIX PeCypCoB. VI3MeHeHUe KIUMarTa.

AHTpOMNOreHHOe BO3/|eiCTBHE Ha PaCTUTEbHbIA U )KUBOTHbIK MUDP. OXpaHa
pPacTUTe/TLHOTO W >XMBOTHOrO MMpa. OCHOBHBbIE TPHUHIMITBI OXPaHbl TIPHUPO/BI.
Kpacuele xHuru. Ocobo oxpaHsiemMble TipupofHble Tepputopuu (OOIIT).
BoTtaHnueckue cajibl ¥ 300/10TM4YeCKre TIapKHy.

OCHOBHBIE TIPUHLUIIBI YCTOWUMBOIO DPAa3BUTHUS 4YeJOBeuecTBa M MPHUPOJBI.
PaijioHasibHOE  TIPUPOJIOTIONb30BaHME U COXpaHeHWe  OHOJIOrMYecKoro
pa3HooOpa3ust 3emu. OOIye 3aKOHOMEPHOCTH TJIOOA/JbHBIX 3SKOJIOTUYEeCKUX
KpHu3ncoB. Oco6OeHHOCTH COBPEMEHHOT0 KPU3KCA U eT0 BePOSTHBIE MOC/IeJCTBHS.

Pa3BuTHe MeTOJOB MOHUTOPWHIA pa3BUTHUSI OMAaCHbIX TEeXHOTeHHbIX
niporjeccoB. CucmemHble UCCA€008aHUSI nepexodd K pecypcocbepezaroujeli U
KOHKYpeHmocnocobHoll s3Hepeemuke. buonoauueckoe pasHoobpasue u 6uopecypchbil.
HayuoHanbHble uH(pOpmayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no cocmosiHUIO omoe/nbHblX 8U008 U 3Kocucmem. (OCHO8bI



IKopeabuaumayuu 3Kocucmem u cnocobos 60pbbbl ¢ 6OGuUONOBpeHcOeHUAMU.
PekoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMeM.

JleMoHCcTpanuu

Tabmubl U cxeMmbl:  «3arpsi3HeHue  aTMocdepbl»,  «3arpsi3HeHue
rupocdepel», «3arps3HeHde TMOuBb», «I[lapHUKOBBIA 3ddekT», «Ocobo
oXpaHsieMble TIPUPO/IHbIe TEPPUTOPUM», «MO/IeNu YIIpaB/IsieMOro MUpay».
O6opypoBanue: dortorpadbv oOXpaHsieMbIX pPAcTeHMM W >KUBOTHbIX KpacHoi
kauru Poccurickor ®@egeparmu, KpacHoW KHUTHA peruoHa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI ITO
bNOJIOI'M HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IBTATbBI

®I'OC COO ycraHaBnuBaeT TpeboOBaHHs K pe3y/JbTaTaM OCBOEHUS
o0yuarol[MMHUCST TpOrpamMM  cpefiHero 00Iero o0pa3oBaHUs: JUYHOCTHBIE,
MeTaripeIMeTHbIE U TIpeIMETHBIE.

B cTpyKType MTMUYHOCTHBIX pe3y/bTaTOB OCBOEHHS TIPOrPaMMbI 110 610/I0TUN
BbI/le/IeHbI C/IeIyI011e COCTAaBJISIIOIINe: 0CO3HaHUe 00yUaroMMUCS POCCUMCKON
IPaKJaHCKOW UJ€HTUYHOCTH — TOTOBHOCTU K CaMOpa3BUTHIO, CAMOCTOSITE/IbHOCTH
W caMoorlipefie/ieHUI0, Haauyue Momugsayuu K oOyueHuto OHosOrUy,
yeseHanpagneHHoe pasgumue BHYTPEHHUX YOeXIeHW{ JUUHOCTH Ha OCHOBE
K/TFOUEBBIX 1IEHHOCTeM W HWCTOPHYECKUX TPAAWMINKA Ppa3BUTHS OHOJOTHUYECKOTrOo
3HaHHs1, 20MOBHOCMb U CNOCOOHOCMb 00YUarOIIUXCSI PYKOBOCTBOBAThCS B CBOEM
JeITeTbHOCTU 1L[eHHOCTHO-CMbIC/IOBBIMA  YCTaHOBKaMH, MPUCYLIUMU CUCTEME
Ouosiornueckoro  o0Opa3oBaHUs, HaAuuUue NPABOCO3HAHUS  SKOJOTUUYECKOU
KyJbTYPbI, CNOCOOHOCMU CMAgUMb 11e/TM U CTPOUTH >KU3HEHHbIE TIJIaHbI.

JIMuHOCTHBIE pe3y/IbTaThl 0CBOEHUS TIPOTPaMMBI 110 OUOIOTUM JOCTUTAFOTCS
B eJUWHCTBe y4yeOHOM UM BOCMUTAaTe/NbHOU JesTeJbHOCTU B COOTBETCTBUU C
TPa/IULIMOHHBIMU POCCUMCKUMU COITMOKY/IbTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU 1[eHHOCTSIMH, IPUHATHIMH B 0011leCTBe TIpaBW/IaMy ¥ HOPMaMH
MOBe/IeHHsI W CTMOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUSI, CaMOBOCIIUTAHUSI U
CaMOpa3BUTHS, Ppa3BUTHs BHYTDEHHEW TMO3WULIMU JIMYHOCTH, MaTPpUOTH3MA U
yBa)KEeHUSI K 3aKOHY Y TIPaBOIOPSJKY, YeJ0BEKY TPY/ia U CTapllieMy MMOKOJIEHUIO,
B3aMMHOTO yBa)KeHUs, Oepe)XHOro OTHOIIEeHHS K KY/JbTYPDHOMY HacCaeiu0 |
TPaULIUSIM MHOTOHal[MOHa/IbHOTO Hapoaa Poccuiickoit denepaliuu, npupoe u
OKpY>Karolllel cpe/ie.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUS yuyeOHOro TipegMeTta «bHoIOTHSI»
JOJDKHBI OTPa)kaTh TOTOBHOCTD U CTIOCOOHOCTHL 00YyUaroIUXCsl PyKOBOZCTBOBATHCS
chopMHUpOBaHHOM BHYTpeHHeM TM03Ul[hMel JUUYHOCTH, CUCTEMOMN I|€HHOCTHBIX
OpUeHTALUi, TIO3UTUBHBIX BHYTPEHHUX  YyOeX/JeHH{, COOTBETCTBYIOIIUX
TPAJUI[UOHHBIM 1[€HHOCTSIM POCCHHCKOTO OOII[eCcTBa, PpacIIUpeHHde >KU3HEHHOTO
OMbITA U OMbITa JesATeIbHOCTU B MPOLIECCe peasn3aliii OCHOBHBIX HaNpaBIeHUN
BOCITUTaTeIbHOU [leATe/TbHOCTH, B TOM UMCJIe B UaCTH:

1) rpakAaHCKOTr0 BOCIUTAHUSA:

cchopMHPOBAHHOCTh FPAYKJAHCKOM ITO3UIIMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOTO 0011[eCTBa;

OCO3HaHWEe CBOWX KOHCTUTYL[MOHHBIX TIpaB M 00si3aHHOCTel, yBa)keHUe
3aKOHa U MPaBOIops/IKa;



TOTOBHOCTb K COBMECTHOW TBOPYECKOW [eATeJIbHOCTU TIPU CO3[aHUU
yueOHBIX TIPOEKTOB, pellieHnH yueOHbIX U TT03HaBaTeIbHbIX 3a/lay, BbITIOJIHEHUN
OHOoIOrMUeCKUX 3KCTIEPUMEHTOB,

CTIIOCOOHOCTEL  OTIpeZieNiATh COOCTBEHHYIO TIO3WIMIO I10 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOU yKU3HU U O0BSICHITH €é;

yMeHHe YUUTLIBaTh B CBOUX /IeMCTBUAX HEOOXOAUMOCTb KOHCTPYKTHUBHOTO
B3aMMO/IEUCTBUS JTIOZIEH C pa3HbIMU YOeXKIeHUSIMH, KYJIbTYPHBIMU 1IEHHOCTSIMU U
COLIMa/TbHBIM TIOJI0’KEHUEM;

TOTOBHOCTb K COTPYJAHWYECTBY B TIpOLleCCe COBMECTHOTO BBIMOJIHEHUS
yueOHBIX, TIO3HaBaTe/JbHbIX W HWCCAeI0BaTeNbCKUX 3a/lau, YBa)KUTeTbHOIO
OTHOIIIEHUSI K MHEHHIO OIIMOHEHTOB TIpU O0OCY)XZAeHUM CIIOPHBIX BOITPOCOB
OHOIOTUUECKOTO CO/IePyKaHuS;

TOTOBHOCTh K T'yMaHWTAapPHOW 1 BOJIOHTEPCKOU J|eATe/IbHOCTY;

2) IaTPUOTUYECKOTr0 BOCIIUTAHUA:

c(hopMHUPOBaHHOCTH POCCUMCKOU rPaK/IaHCKOMU WUJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaKeHUsi K CBOeMY HapoAy, YYBCTBa OTBETCTBEHHOCTU Tiepef
PoaunoM, ropgoctd 3a CBOM KpaM, CBOK PoauHy, CBOM S$3bIK M KYJIBTYDY,
TIPOLLJIOe M HACTOosILL[ee MHOIOHALMOHA/ILHOTO Hapoga Poccuy;

1[eHHOCTHO€ OTHOIIIeHVe K IPUPOJHOMY Hac/aeiut0 U MaMsITHUKaM MPUPO/bI,
NoCTwkeHusM Poccru B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCThL  OIleHMBaTh BKJIAJ POCCHUUCKAX YUYEHBIX B CTaHOB/IEHHWE U
pa3BuTHe OHOJIOTHH, TIOHUMAaHUs 3HaueHWs OWOJOrMM B TIO3HAHUU 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa U COBPEMEHHOT0 O0IIeCTBa;

uzeiHass yOeXIEHHOCTh, TOTOBHOCTh K CHy)KeHMIO U 3amure OTeuecTBa,
OTBETCTBEHHOCTH 3a ero cyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHWe TyXOBHBIX LIEHHOCTeH POCCUMCKOr0 HapOo/ia;

c(hOpMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOT0 MOBEe/|eHNS;

CIIOCOOHOCThL OIleHWBAaTh CHUTYaAl[di0 W TIPUHUMAThb OCO3HAHHBIE peIeHuUs,
OPUEeHTUPYSCh Ha MOPaIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BK/Ia/ja B TIOCTPOeHHe YCTOMUHUBOTO Oy1yIIiero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POAUTE/ISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS LIEHHOCTeM CeMeWHOM >KU3HM B COOTBETCTBUU C
TpaJuLMsIMU HapooB Poccuy;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUUYECKOe OTHOIIEeHHEe K MHUDY, BK/IOUasi 3CTETHKY ObITa, HAYUYHOTO U
TeXHUYECKOTO TBOPUECTBa, CTIOPTa, TPY/a, 0011]eCTBeHHBIX OTHOIIIEHHH;

TTOHMMAaHWe SMOLIMOHATbHOTO BO3/€MCTBUS JKUBOM TPUPO/BI U €€ LIeHHOCTH;



TOTOBHOCTh K CaMOBBIDaXXEHWIO B pa3HbIX BHUAAX MCKYCCTBa, CTpeMJeHue
TIPOSIB/ISITh KAYeCTBA TBOPUECKOW TUYHOCTH;

5) ¢u3nueckoro BOCNHUTAHUA, (OPMHPOBAHUA KYJAbBTYPbI 3/0POBbSl M
IMOI[HOHA/IBHOTO 0/1arono/yJms:

TOHVMaHWe W peanu3aliysi 3[0poBoro u Oe3oracHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOJIOJeHME  TUTMEHUUeCKWX TpaBUI U HOPM,
cbaaHCUpPOBaHHBIA peXXUM 3aHITUM U OTAbIXa, peryJsipHas (u3nueckas
aKTUBHOCTH), 0OepeXXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUs K
co6cTBeHHOMY (H3UUECKOMY U TICUXUUECKOMY 3/I0POBBIO;

MOHUMaHWe 1[€HHOCTW TMpaBWI WH/JWBUAYaJbHOTO W  KOJUIEKTUBHOTO
Ge3omacHOro rnoBe/ieHusi B CUTyalLUsiX, YTPOKAIOIIUX 3/JOPOBBIO U XKU3HU JtO/1el;

0CO3HaHUe TIOC/Ie/[CTBUM U HEMPUSITUS BPeIHbIX NPUBbIUeK (yroTpebieHus
aJIKOT0J1s1, HAPKOTHKOB, KypeHUsl);

6) TpyAOBOI'0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHKe 11eHHOCTH MacTepCTBa, TPy 10/1to0ue;

FOTOBHOCTb K aKTHUBHOW [IesiTeIbHOCTHM TEeXHOJOTMUeCKOd W COLuanbHON
HaTpaB/IeHHOCTH, CTIOCOOHOCTh MHULIMUPOBATh, TJITAHUPOBATh U CAMOCTOSITETbHO
BBITIOJIHATh TaKyH0 AesITebHOCTD;

VHTEepeC K pa3/InuYHbIM c(hepaM NpodecCUOHaTbHOM AesTeIbHOCTH, YMEHHUE
coBepllaTh OCO3HAHHBIM BbIOOp Oyayieit mnpodeccu U peanru30BbIBATH
coOCTBeHHbBIE KU3HEHHbBIEe TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHI0O W CaMO00pa30BaHUWIO Ha
MIPOTSDKEHUU BCeH YKU3HU;

7) 3K0/1I0rU4eCKOro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1lesiecoobpa3Hoe OTHOIIIeHWe K TpUPOJe KaK HCTOUHUKY
)KV3HU Ha 3eMJjie, OCHOBe eé CyllleCTBOBaHMUS;

TIOBBIIIIEHHE YPOBHS 3KOJIOTMUECKOW KY/IbTYpbl: TIpUOOpeTeHHe OfbITa
MJIaHUPOBAHUSI TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TOC/TeJCTBUN /s
OKpY’Karoljen Cpe/ibl;

OCO3HaHWe TI100a/IbHOTO XapakTepa SKOJIOTMUeCKUX TpobseM W TyTed uX
pelleHus;

CMIOCOOHOCTh UCTIONB30BaTh TpUOOpeTaeMble TIPU W3Yy4YeHWU OWOIOTUA
3HaHHWSA W YMeHUs TIpU pelleHnd TpobsieM, CBS3aHHBIX C paljMOHATbHBIM
MIPUPO/IOTIOIb30BaHeM  (COO/to/ileHre  TpaBW  TIOBeJileHus1 B TIPUPO/Ie,
HarpaB/ieHHbIX Ha COXpaHeHWe paBHOBECHs] B 95KOCHCTeMax, OXpaHy BW/IOB,
9KOCUCTeM, brochepsl);

aKTMBHOE HerpusTHe [JeWCTBUM, TMPUHOCAIIUX BpeJ, OKpy»Karolen
TIPUPOJIHOM Cpejle, yMeHWe TIPOrHO3UPOBaTh HeO/aronpusiTHbie 3SKOJ0ruueckKue
MoC/IeICTBUS MpeATNPUHUMaeMbIX 1elCTBUM Y MpeJj0TBpalliaTh UX;



Ha/JIMure pa3BUTOTO0 SKOJIOTUUECKOTO MBIIIIEHHUs], 9KOJIOTUUECKOU KYJIbTYPHI,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBATLCSl MU B TI03HABATeTbHOM, KOMMYHHUKATUBHOU U COL[MA/IbHOM
MPaKTHKe, TOTOBHOCTH K YYaCTHIO B TIPAKTUUYECKOM /leATeTbHOCTU IKOJIOTHUeCKOM
HaTpaB/IeHHOCTH;

8) 1leHHOCTH HAyYHOT0 MO3HAHUA:

c(hOpMHPOBAaHHOCTh MHPOBO33DEHHs], COOTBETCTBYIOLL[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKU U 00I1[eCTBeHHOM TIPAKTUKKU, OCHOBAHHOTO Ha Uajiore
KyJbTYP, CITOCOOCTBYIOIIIETO0 OCO3HAHUIO CBOET0 MeCTa B MOJMKY/IbTYPHOM MUPE;

COBepIIIeHCTBOBaHHE SI3bIKOBOM U UWUTATeNbCKOW KyJbTypbl KakK Cpe/iCTBa
B3aUMO/IeHICTBHSI MeX/1y JIFOZBMU U TIO3HAHUSI MUPa;

MoHMMaHWe crequduKd OHONMOTMM KaK HayKW, OCO3HAaHUs e€ poau B
¢bopMrpOBaHUM Ppal[MOHA/ILHOTO HAyUYHOTO MBIIIJIEHUs, CO3[aHUM IIeJIOCTHOTO
Tipe/iCTaB/IeHNst 00 OKpY’KarolljeM MHUpe Kak O eIMHCTBe TIPUPO/IbI, uesioBeKa U
ob1iecTBa, B TI03HAHWUW TIPUPOJHBIX 3aKOHOMEDHOCTeM U pelleHuu Tpobsiem
COXpaHeHUst TTPUPOJHOTO PABHOBECHSI;

yOeXIEHHOCTh B 3HAUMMOCTH OUOIOTHUH [I7Isi COBpEMEeHHOM I[UBUTN3al[1K:
obecrieueHrsi HOBOTO YDOBHsI pa3BUTUS MeAULIMHBI, CO37laHUe TIepCIIeKTUBHbIX
OMOTEXHO/IOTHUM, CMOCOOHBIX  pelllaTh  pecypcHble  MpobjemMbl  pa3BUTHUS
YyesI0BeUeCTBa, MIOMCKA MyTel BbIX0/a U3 T/I00a/IbHBIX 3KOJIOTMUeCcKuX mpobsiem u
obecrieueHrsi  Tepexola K  YCTOMUMBOMY  Pa3BUTHIO,  paljMOHATbHOMY
WCTIO/Ib30BaHUI0 TIPUPOJHBIX PecypcoB W (POPMUPOBAHUIO HOBBIX CTaHJ|aPTOB
JKU3HU;

3aMHTEPeCOBAaHHOCTbL B TIOMyYeHWH OWOJIOTUYECKUX 3HAaHUM B  LeJIAX
TIOBBIIIIEHUsT  00IIell Ky/JbTypbl, €CTeCTBEHHO-HayYyHOW TPaMOTHOCTH, KakK
COCTaBHOM YacCTH (GYHKIIMOHATLHOM TPaMOTHOCTH 00yUaronuxcsi, hOpMUpPyeMOM
TIpY U3yueHUH OMOIOTUY;

TOHMMaHUe CyL[HOCTH MeTO/IOB TI03HaHUsI, UCTIO/b3yeMbIX B €CTeCTBEHHbBIX
HayKaX, CITOCOOHOCTU WCIO/b30BaTh TI0JlyyaeMble 3HaHWsA [JI1 aHaau3a u
00BsICHEeHUS SIBJIeHWM OKPY»KaroIllero Mupa v MpoOUCXO/AIIMX B HEM U3MeHeHUH,
yMeHUe [fefaTb OOOCHOBAaHHbIE 3aK/IHOUEHHsI Ha OCHOBe HayuHbIX (akKTOB U
MMEIOIIMXCSl JAHHBIX C LIe/TbI0 TOTyUeHus! J0CTOBEPHBIX BHIBOZIOB,;

CIIOCOOHOCTE  CaMOCTOSITE/IbHO HCII0/Ib30BaTh OWOMOTMUeCKUe 3HaHUS  [jIs
peliieHusi Ipo6JieM B peasbHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTU Hay4yHOW [leATe/TlbHOCTH, T'OTOBHOCTb OCYILeCTBJISITh
MIPOEKTHYIO U UCC/Ie/0OBATeNbCKYIO JesTe/TbHOCTh UHAUBU/IYa/IbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTb K  HeENpephiBHOMY 00pa30BaHUIO M
camMoobpa3oBaHWIO, K aKTUBHOMY TIOJIyUeHHIO HOBBIX 3HaHWW 1O OWOJIOTHH B
COOTBETCTBUH C )KM3HEHHbIMU MTOTPeOHOCTAMHU.



METAIIPEAMETHBIE PE3YJ/IbTATDI

MeTanpeZiMeTHbBIE pe3y/IbTaThl 0OCBOEHHS YueOHOTro nipegmeTa «bronorusi»
BK/IIOUAIOT: 3HAuMMble [Jisi (OPMHpPOBaHUSI MHUPOBO33PEHHs O0YUarOIMXCs
MeXIUCLUTITMHAPHBIE (MeXIpeMeTHbIe) 001jeHayuHble TIOHSATHS, OTPakarolue
L[eJIOCTHOCTh HAyYHOW KapTUHbI MHUpa M CHeLU(PUKy MeTOJOB I[103HaHUS,
WCII0/Tb3YeMbIX B eCTEeCTBEHHBIX HayKax (BellleCcTBO, SHEPrus, siBjieHHe, MPoLiecc,
cucTeMa, HayuHblIi (haKT, IPUHIIUII, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpUsl,
WcciejoBaHWe,  HaOmofieHWe,  W3MepeHWe,  JKCIIepUMEHT W JIpyrue);
yHUBepCcajbHble yueOHble JeicTBUSI (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

peryiasiTUBHBIE), obecrieunBaroIIie (dhopMHUpOBaHue (OyHKLIMOHA/ILHOM
rPaMOTHOCTM U COLIMAZIbHOM  KOMIIETeHLIMHM O0y4YaroluXcs; CroCcoOHOCTh
o0yuaromuxcs VICTI0JIb30BaTh OCBOEHHbIe MeXX/IUCLUIITMHAPHBIE,

MHPOBO33peHUYeCKWe 3HaHUS W yHUBepcajlbHble yueOHble [JIefiCTBUS B
T03HaBaTe/JbHOW U COLIMA/IbHOU MPAKTHKe.

B pe3ynbTaTe wu3ydyeHus OWONOTMM Ha YpOBHe cpeaHero 0O6IIero
obpa3zoBanuss y obOyuarorjerocs OyayT chOpMHpPOBaHbI TO3HABaTe/IbHBIE
yHUBepca/bHble yueOHbIe AeNCTBHUSI, KOMMYHHUKATUBHbIE YHHUBEpCaIbHbIe YueOHbIe
NEeNCTBUS, PEry/ATHBHbIE YHHWBepCajbHble yuyeOHbIe [AeMCTBUs, COBMECTHas
NesITe/IbHOCTb.

MeTarnpeiMeTHbIe pe3y/IbTaTbl OCBOEHHSI TIPOrpaMMbl CpegHero 00Iiero
o0Opa30oBaHUs IO/DKHBI OTPaXkaTh:

OB/1afieHue YHHUBEpPCa/IbHBIMHU y4eOHBIMH MO03HaBaTe/TbHBIMH
JIeHCTBUAMM:

1) 6a30BbIe JIOTHUECKHUE AeHCTBUA:

CaMOCTOATe/IbHO  (OopMy/IMpoOBaTh W aKTyaJu3upoBaTh  Ipobsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIO/Tb30BaTh TIPH OCBOEHUM 3HAHWM TIPUEMBI JIOTUUECKOTO MBIIIIEHUS
(a"Ham3a, cCMHTe3a, CpaBHEHUS, KacCU(hUKAI|H, 000011[eHNsT), paCKPbIBATh CMBIC/I
OMONMOrnUeCKUX TOHSATHM (BBIJIeNATh X XapaKTepHbIe MPHU3HAKY, YCTaHABIUBATh
CBSI3U C JIPYTUMU TTOHSITUSIMH);

oTipefiesiiTh 1le/T JesSTe/IbHOCTH, 3afiaBasi TlapaMeTpbl W KPUTEpUHd WX
JOCTDKEHHMSsI, COOTHOCUTD Pe3y/bTaThl AesITeIbHOCTH C TTOCTaBIeHHBIMHU LIeJISIMH;

HCII0/Tb30BaTh OMOJIOTUUECKHe TTOHATUS /151 00bsiCHeHUsI (PaKTOB U SIBJIEHUMN
YKUBOU TIPUPOJIBI;

CTPOUTh JIOTUUECKHEe PpacCyXAeHus (WHAYKTUBHbBIE, MAeJyKTHUBHBIE, TIO
aHaJIOTHH), BBLISB/IATH 3aKOHOMEDHOCTH U TIPOTMBOPEUMS B PacCMaTPUBAEMbBIX
SIBJIEHUSIX, (DOPMYJIMPOBATh BLIBO/IBI M 3aK/TFOUEHMS;

TIPUMEHSTh CXeMHO-MO/Ie/IbHbIe cpeAcTBa I TIPe/ICTaBJIeHUS
CYII[eCTBEeHHBIX CBsi3eli M OTHOILIEHWH B M3yuaeMbIX OMOIOrHUYecKnX 00beKTax, a



TaK’Ke  TPOTHBOPEUHid  Pa3HOTO  pO/ia, BBIABJAEHHBIX B  Pa3/IMUHBIX
MH(MOPMAaI[MOHHBIX UCTOUHHKAX;

pa3pabaThIBaTh I/IaH peleHuys IMPoOIeMbl C YUETOM aHa/K3a UMEIOIUXCSI
MaTepua/bHbIX U HeMaTepUa/IbHbIX PeCypCOB;

BHOCHUTDH KOPPEKTHBHI B [IeSITEIbHOCTD, OI[eHUBAaTh COOTBETCTBIHE Pe3y/IbTaTOB
1[e/15IM, OLIeHWBaTh PUCKU TIOC/Ie/ICTBUN JIeITeTbHOCTH;

KOOp/IMHUPOBaTb W  BBLIMIOJIHATH paboTy B  yCJAOBUSIX  peabHOTO,
BUPTYaIbHOTO0 1 KOMOMHUPOBAHHOT'O B3aUMO/IeHCTBUS;

Pa3BUBaTh KPEATHBHOE MBIIILJIEHHE TIPH PeIleHHH XKU3HEeHHBIX ITPo0/IeM.

2) 6a3oBbIe HCC/Ie0BaTe/IbCKHE AeCTBUA:

BJIa/IeTh HaBbIKaMU yueOHO-MCCIeIoBaTe/TbCKOM 1 TIPOEKTHOM JleATe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi MpobjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATE/TbHOMY TIOMCKY METOZIOB pellleHus ITPaKTUUeCKUX 3a/1au, MPUMeHEeHHUO
Pa3/TMYHBIX METO/[OB TIO3HAHUS;

WCII0/Ib30BaTh pa3/iMuHble BU/IbI [1eATEeTbHOCTH T10 TOJyUYeHHUI0 HOBOTO
3HaHWs, €ro WHTepIpeTalvd, IpeoOpa3oBaHUI0 U TMPUMEHEHHI0 B yueOHBIX
CUTYyaLUsIX, B TOM YMCJIe TIPH CO3/IaHNH YUeOHBIX M COLUATbHBIX TTPOEKTOB,;

dbopMHpOBaTh HAyYHbBIN THIT MBIIILJIEHHS, B/laZileTh HAYUYHON TepPMUHOJIOTHEH,
K/IFOUEBLIMU TTOHATUSIMU U METO/IaMU;

CTaBUTh W (OpMyIMpOBaTh COOCTBEHHbIE 3a/auM B 00Opa3oBaTeTbHOU
JesITe/TbHOCTH U JKU3HEHHBIX CHUTYaLHSIX;

BBLISIBJIATb TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M W aKTyaJM3HMpOBaTh 3ajauy,
BLIZIBUTaTh THUIIOTE3y eé pellleHrs, HaXO[WTh apryMeHTbl /Jis J[OKa3aTelbCTBa
CBOMX YTBepXK/eHUM, 3alaBaTh MTapaMeTpPbl U KPUTEPUU pellieHus;

aHa/IM3UPOBaTh TIOJIydeHHbIE B XOZle peIleHds 3aZjaudl  pe3y/IbTaThbl,
KPUTHUYECKU OI[€HHUBATh UX JOCTOBEPHOCTh, POTHO3UPOBATh N3MEHEHHE B HOBBIX
yCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAal[{sIM, OLIeHHBATh TTPUOOPETEHHBIN OTIBIT;

OCYIIIeCTB/IATL IleJIeHallpaB/eHHbIM IIOMCK ITIepeHoca CpeACTB U CIoCcO00B
JercTBYs B MpodeCCUOHAMBHYIO Cpeay;

yMeTb TepeHOCUTb 3HaHWs B TI03HABaTe/JbHYI0 M IIPaKTUUeCKyr 00/acTu
JKU3HEesITe/TbHOCTH;

yMeTb UHTeTPHPOBATh 3HaHUS M3 pa3HbIX ITPeIMETHBIX 00/acTel;

BLIZIBUTATh HOBBIE H/IeH, TIpe/jlaraTb OPUTUHAJIbHbIE TIOXO0/IbI M PeIleHus,
CTaBUTH TTPo0/IeMBI U 3a/lauM, Oy CKAIOII1e a/lbTepHAaTHBHbIE PellleHus.

3) pabota c uadopmarue:

OpPHEHTHPOBAThCS B Pa3/TMUHBIX MCTOUHHUKAX MH(OpMaI (TeKCcTe yueOGHOTO
1mocoOusi, HAy4YHO-TIONMYJ/ISIPHON JUTeparype, OWOJOTUYECKUX C/IOBapsX |
CTIpaBOYHMKAX, KOMITbIOTEpHBIX 0a3ax [laHHBIX, B VIHTepHeTe), aHaIU3HUPOBATH



MHGOPMAI[HIO Pa3/TMUHBIX BUJIOB M (DOPM Ipe/iCTaBIeHHs, KpUTHUECKH OI[eHHUBAThb
eé I0CTOBEPHOCTb U HETIPOTHUBOPEUHBOCTD;

(opMy/TMpOBaTh 3aMPOCHl ¥ PUMEHSITh Pa3/IMUHbIe METO/IbI TIPH ITOMCKEe U
otrbope bronornueckoi HHGpopMaI|i, Heo6X0AUMOM [I7IsT BBITTOTHEHHST yUeOHBIX
3a/1a4;

npyuoOpeTaTh OIBIT HCIIO/Ib30BaHUA HHMOOPMAI[MOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTMA, COBEPIIIEHCTBOBATH KY/IbTYPY aKTUBHOI'O UCIT0/Ib30BaHHUS PA3/TMUHBIX
TTIOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  ONTHUMalbHYyl0  (GOpMy  TIpe/CTaB/IeHUsS
buronoruueckoit nHbopmMaruu (cxeMbl, rpadUKH, JUarpaMMbl, TaO/IULIbI, PUCYHKU
H fipyroe);

WCTI0/Tb30BaTh HAyYHbIM $3BIK B KauecTBe CpeACTBa Tpu pabote c
Obuvonornueckoir wuH(poOpMalel: TIPUMEHATb XUMUUeCKHe, GHU3NUeCcKHe U
MareMaThueCKre 3HaKd M CHMBOJIbI, (OpMysibl, abbpeBUaTypy, HOMEHK/IATYpYy,
WCTIO/Ib30BaTh M TIpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHWE  CPeJCTBa
HarJISAHOCTH;

B/aZIeTh ~ HaBBIKAMM  pAClO3HaBaHUA M 3al[UThl  HHOOPMAIHH,
MHMOPMaI[MOHHOW 6e301TaCHOCTH JTMUHOCTH.

OBJ/1aieHHe YHUBEPCA/IbHBIMH KOMMYHHMKATHBHBIMH JI€HCTBUSIMU:

1) o0mmenue:

OCYIIIeCTBJISITh KOMMYHHUKALMU BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B [IMajiore WK JUCKYCCHU TI0 CYI[eCTBY 00Cy»XIaeMoi TeMbl (YMeHUe 3a/laBaTh
BOTIPOCHI, BBICKA3bIBATh CYKAEHWS OTHOCHUTE/NLHO BBLITIOJTHEHHS ITpejjlaraeMou
3a/]laul, YUUTHIBAaTh MHTEPECHI ¥ COTJIACOBAaHHOCTh TIO3UIIMM JIPYTHX YUaCTHUKOB
JIMajiora Uin JUCKYCCHUH);

pacrio3HaBaTh HeBepOa/lbHBIe CpejcTBa OOIeHHsI, TMOHMMAaTh 3HaueHue
COLIMANbHBIX 3HAKOB, TIPEATIOCHUIOK BO3HWUKHOBEHHS KOH(MIUKTHBIX CHUTYaI|uM,
yMeTb CMAT4aTh KOH(MIUKTHI U BECTH TIEPerOBOPEI;

BJIaZIETh PAa3/IMUHBIMU CIIOCO0aMU 00II[eHUsT ¥ B3aUMOZEHCTBYS, TIOHUMATh
HaMepeHUs APYTHUX JIto/lei, TIPOSIB/ISTh YBa)KUTE/ILHOE OTHOIIIeHHe K cobeceTHUKY
Y B KOPPEKTHOU (popMe (popMy/TMpPOBaTh CBOM BO3PakKeHUS;

Pa3BEPHYTO W JIOTUYHO H3/laraTb CBOIO TOUKY 3peHUs C UCTO0Jb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eATeTbHOCTb:

MOHWMAThb U UCTI0/Tb30BaTh MPEeUMYIIeCTBa KOMaHAHON U MHIUBU/Y a/TbHOM
paboThI TIpU pellieHuH 6roornuecKoit mpobsemMbl, 000CHOBLIBATH HEOOXOAMMOCTD
TIPUMEHEeHUs TPYIIIOBLIX (POPM B3aMMO/IEMCTBUS TIPU PeIlleHrH YueOHOM 3aauu;

BLIOMpAaTb TeMaTUKy M MeTOZbl COBMECTHBIX JEeWCTBHM C YUuéTOM OOImMX
HWHTEPECOB ¥ BO3MOKHOCTeH KaXKZ[0ro uieHa KOJIJIEKTHBa;



MPpUHUMAaTh LeJiId  COBMECTHOW  JIesiTe/lbHOCTW, OpPraHU30BbIBaTb U
KOODJMHUPOBATh [IEMCTBUSI TI0 €€ JOCTHM)KEHHWIO: COCTaB/SAThb IUIaH [IeMCTBUH,
pacrpefiesiitb pojidi C YYETOM MHEHWH YYaCTHMKOB, OOCYXKJaTh pPe3yJIbTaThl
COBMECTHOM paboThi;

OlleHMBaThb KayeCcTBO CBOero BKJ3Jla U KaK/JOro yyaCTHMKA KOMaHIbl B
o011Tuii pe3yibTar 1o pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTh HOBbIE TPOEKTHI, OI[eHWBAaTb HJeM C TIO3WI[MM HOBU3HBI,
OpUTMHabHOCTH, TIPAKTUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh TMO3UTUBHOE CTpaTeruyeckoe TIOBeZieHMe B Pa3/IUuUHbIX
CUTYaL[UsIX, TIPOSIBJIATH TBOPUECTBO U BOOOpakeHue, ObITh MHULIMATUBHBIM.

Ogj1ajieHle YHUBEPCA/IbHBIMH Pery/JIATUBHBIMH JeHCTBHUSIMU:

1) camoopranu3zanus:

WCTI0/Tb30BaTh OHO/IOTHYECKHe 3HAHWS [Ji BbIsAB/IeHUs MpobieM U UX
pellieHus B )KU3HEHHbBIX U yueOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBe OWOJOTMYECKMX 3HAHWM I[e/IeBble U CMBICTIOBBIE
YCTaHOBKH B CBOMX JIEUCTBUSIX U MOCTYMKAaX MO OTHOIIIEHUIO K YKUBOM NpUpo/ie,
CBOEMY 37I0POBBIO U 3[I0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITEJTbHO OCYILLECTBJISITh MO3HABATE/IbHYO JeSITe/TbHOCTb, BbISIB/IATh
1po0/ieMbl, CTaBUTh U (POPMYy/TUPOBaTh COOCTBEHHbBIE 3a/laur B 00pa3oBaTe/IbHOM
JesiTeTbHOCTU U )KU3HEHHbBIX CUTYaLUsIX;

CaMOCTOSITE/ILHO  COCTaB/ISATh IUIaH pellleHusi Tpo0/ieMbl C  YUETOM
MMEIOIIUXCsl PeCypCcoB, COOCTBEHHBIX BO3SMOXKHOCTeH U Tpe/ITouTeHU H;

JlaBaTh OI|€HKY HOBBIM CUTYallUsIM;

PACIIUPSATh paMKX yueOHOro IpeiMeTa Ha OCHOBe JIMUHBIX MTPe/ITOUTeH U H;

JleyiaTh 0CO3HAHHBIN BBIOOD, apryMeHTHPOBAaTh ero, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OLIeHHBATh TTPHOOPETEHHBIN OTIBIT;

criocobcTBOBaTh (POPMHUPOBAHUIO M TIPOSIBJIEHWIO IIIUPOKOW 3SPYJUIMH B
pasHbIX 00/7aCTSIX 3HAHWM, ITOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTeNbHBIA U
KY/IbTYPHbIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL|eHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B [1eSiTe/TbHOCTb,
OLleHUBaTh COOTBETCTBUE Pe3YyJIbTAaTOB 1[e/IsiM;

BJaZileTh  HaBbIKAMM  TI03HABaTe/JbHOM  pe(ieKCMM KaK  OCO3HaHUs
COBepIllaeMbIX JeHUCTBUM W MBICUTE/NbHBIX TIPOIIECCOB, WX Pe3y/JbTaTOB U
OCHOBaAHUH, UCITO/Tb30BaTh IMPUEMBI PedhIeKCHH [/l OI[eHKH CUTYalliH, BbIOOpa
BEPHOTO pelleHusI;

yMeTb OLIeHWBaTb PUCKU W CBOEBPEMEHHO TPUHUMATh peLleHus 0 UX
CHWDKEHMIO;



MPpUHUMaThb MOTHBBI M apryMeHTbl [DYTrMX IIpM aHa/Ju3e pe3y/bTaToB
JesiTeTbHOCTH;

3) npuHATHE Celsl U APYTUX:

MIPUHUMATh Cebs, TTOHUMasi CBOU HeJJOCTaTKU U JOCTOUHCTBA;

MPUHUMAaThb MOTHBBI M apryMeHTbl [DYTrMX I[IpM aHa/Ju3e pe3y/bTaToB
JesiTeTbHOCTH;

TpU3HaBaTh CBOE MPaBo U MPABO APYTUX Ha OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH TTIOHMMATh MUP C TIO3ULIUU APYTOro YesioBeka.

IMPEAMETHBIE PE3YJ/IbTATBI

[TpemMeTHBIe pe3ynbTaThl OCBOEHMs COJlep)KaHUsI yueOHOTO TpeaMeTa
«buonorusi» Ha yraybnéHHOM ypOBHE OpHEHTHPOBAaHbI Ha obecrieueHue
npodunpbHOTO  00yueHMss  oOyuatoiuxcs  Ouosorud. OHM — BKJ/IFOYAIOT:
crieriuduueckue At O0MO/IOTHY HayuHble 3HaHUs, YMEeHUs U CTIOCOObI AeMCTBUM 110
OCBOEHHIO, UHTEpIIpeTaliy U peobpa30BaHuI0 3HAHUM, BUBI AeSITe/TbHOCTH T10
TI0/TyUeHHI0 HOBBIX 3HAHUHM M UX TIPUMEHEHUIO B Pa3/IMUHBIX yueOHbIX, a TaKXKe B
peanbHbIX )KU3HEeHHBIX cUTyalusaXx. [IpegMeTHbIe pe3y/bTaThl MpeCTaB/IeHbl 110
rojilamMm U3yuyeHus.

[IpenmeTHBbIe pe3yabTaThl OCBOeHUS yueOHOro npegMeTta «buomnorusi» B 10
K/1acce 10/DKHBI OTpakaTh:

chopMHUPOBAaHHOCTh 3HAHWW O MeCcTe W pOMM OWONOTMM B CUCTEMe
eCTeCTBEeHHbIX HayK, B (JOPMHPOBaHUM eCTECTBEHHO-HAYUHOM KapTUHBI MUPa, B
MO3HAHWM  3aKOHOB TIPUPOJIbI W peIllleHHd TpobjieM  paldiOHA/ILHOTO
TIPUPO/IOTIO/TE30BaHUS, O BK/IaJie POCCUMCKUX U 3apyOeXKHBIX YUEHBIX B Pa3BUTHE
Ou1o/I0rny;

B/aJleHMe CHUCTeMOW OHO/IOTUYeCKWX 3HaHWM, KOTopas BKJIIOUaeT:
OCHOBOTIO/IArarolfye OHOJOTHUeCKHe TePMUHBI W TOHSATHS (KM3Hb, KJIETKa,
opraHusM, MeTab0/M3M, TOMEOCTa3, CaMOperyJsiljusi, CaMOBOCIIPOM3BeJieHUe,
Hac/ie[JCTBEHHOCTb, W3MEHUMBOCTb, POCT U pa3BUTHe), OHOMOTHYECKHE TeOphHr
(xknetouHasi Teopusi T. I1IBanHa, M. IllnelineHa, P. BupxoBa, XxpoMocoMHasi Teopus
HacsencTBeHHOCTH T. Moprana), yuenus (H. WM. BaBwioBa — o0 1jeHTpax
MHOTO00pa3usi W  TIPOMCXOXKJAEHHS  KYJAbTYPHBIX  pacTeHHW#),  3aKOHbI
(emuHOOOpA3Wsi TIOTOMKOB TIepBOTO IIOKOJIEHUs, pacIlielyieHusi, YMCTOThI TaMeT,
He3aBUCUMOro HacienoBaHuss [I'. MeHgenss, TroOMOJIOTrAYeCKUX pPSJOB B
HacJieJCTBeHHON W3MEHUUBOCTHU H. . Bagsusioga), TIPUHLUATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJleHWe OCHOBHBIMM MeTOJaMM HAyYHOIO TI03HaHUS, MCIIOb3yEeMbIX B
OMO/IOTUUeCKUX UCC/IeJOBaHUSIX JKUBBIX OOBEKTOB (OIMcaHue, U3MepeHue,
HabJTI0/IeHre, IKCTIepUMEHT);



yMeHHe BbIJIeJIATh Cyl[eCTBeHHbIe TPU3HAKW: BUPYCOB, K/IeTOK ITPOKApHOT U
9YKapUOT, OJHOK/JIeTOUHBIX U MHOTOK/JeTOUYHbIX OpPraHW3MOB, B TOM 4YHCJIe
OakTepuii, rprubOOB, paCTeHUM, KUBOTHBIX U UeJiOBeKa, CTPOEHHsI OPTaHOB U CUCTEM
OpPraHOB pacCTeHWl, >XMBOTHBIX, UeJI0BeKa, IIPOLIeCCOB >KU3HeesTe/IbHOCTH,
TIPOTEKAIOII[UX B OPraHW3Max pacTeHHH, )KUBOTHBIX U UesioBeKa, OMoIoruiecKux
TIpolieccoB: oOMeHa BelljecTB (MeTaboJ/1M3M), TIpeBpallieHus: SHepruu, OpoXkeHus,
aBTOTPO(HOI0 ¥ reTepoTPO(PHOro TUIMOB MUTaHUS, (POTOCMHTE3a U XEMOCUHTE3a,
MHTO3a, Meii03a, rameToreHe3a, SMOproreHesa, MOCTAMOPHUOHAIBHOTO Pa3BUTHS,
DPa3MHOKEHUS,  WHAWBUAYAJTbHOTO  pa3BUTUs  opraHu3Ma  (OHTOTeHe3a),
B3alMO/IeNCTBUSI TeHOB, reTepo3rca, UCKYCCTBEHHOTO 0TO0pa;

yMEeHHe YCTaHaB/MBaThb B3aUMOCBSI3M MEXKIY OpraHOWJaMU KIeTKH U HUX
GYHKI[USIMH, CTPOEHHEM KJ/eTOK pa3HbIX TKaHeM W WX GYHKIUSAMH, MeXAy
opraHaMd ¥ CHUCTeMaMM OpraHOB Y pacTeHW, >KUBOTHBIX U uejioBeKa U HUX
GYHKIUSIMH, MeXAy CHCTeMaMH OpraHOoB M HUX (QYHKUUSMH, MeXAY 3TaraMu
oOMeHa BelllecTB, 3TallaMM KJIeTOYHOTO [UKJIA U )KU3HEHHBIX [[UK/IOB OPTaHK3MOB,
JTarlaMd 3MOPHOHANBHOTO Ppa3BUTHSI, TEHOTUIIOM U (eHOTUIIOM, (HEHOTUIIOM U
dakTopamu cpe/ibl OOHUTaHKS;

yMeHUe BbISIBJISITh OTJIMUUTEe/TbHbIe TIPU3HAKHY XKUBBIX CUCTEM, B TOM UHC/Ie
paCTeHHH, )KUBOTHBIX M UeI0BEKa;

yMeHHe UCT0Ib30BaTh COOTBETCTBYIOIME apryMeHThbI, OHO0/IOrHYecKyro
TEePMUHOJIOTUIO U CHMBOJIMKY [I/ISI JOKa3aTebCTBa PO/ICTBA OPraHU3MOB pa3HbIX
CUCTeMaTH4YeCcKuX IpyIIr;

yMeHHe peliaTh OMOoI0ruuecKre 3a/1auH, BbISB/ISATb IPUUHHHO-C/Ie/[CTBEHHBIE
CBSI3U MEXXy MCC/ielyeMbIMU OHOJIOrHUeCKUMU TPOLiecCaMU U SIBJIEHUSIMU, [1e/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHWHM TTOTyYeHHBIX Pe3y/IbTaToB,;

yMeHHe BBITOJHATE J/1ab0paTopHble UM IpaKTHUUeckKue paboThl, COO/MOAATH
TpaBw/Ia Tipu paboTe ¢ yueOHBIM 1 TabopaTOPHBIM 000PYI0BAaHUEM;

yMeHWe BbIJBUTATb THUIIOTe3bl, IIPOBEPSITb HX JKCIIEPUMEHTaTbHBIMU
cpeAacTBamMu, GOpMynIUpys 1ielb HWCC/Ie[OBAaHUS, aHA/TW3UPOBAaTh II0/yueHHbIe
pe3yJibTaThl U /ie/iaTh BbIBOJbI;

yMeHHe y4yaCTBOBaTb B YyueOHO-MCC/Ie[0BaTe/IbCKOM paboTe Mo Ouosoruy,
5KOJIOTUU U MeJIUL[He, TIPOBOMMOM Ha 0a3e IIKObHbIX HayYHbIX 00IIeCTB, U
nyOMMUHO — TIpeJCTaBISATh — TOAyueHHble  pe3y/lbTaThl Ha  yUeHWYeCKHX
KOH(epeHIUsIX;

yMeHHe OIleHHWBaTh >STUUECKHE acTeKThl COBPEMEHHBbIX WCCIe[JOBaHHuN B
obmactu  OGuosoruM W MeAWLMHBI  (KJIOHUPOBaHWe,  UCKYCCTBEHHOE
OTJIO/IOTBOPEHHWe, HarpaB/ieHHOe W3MeHeHHWe TeHOMa U CO3/laHre TPaHCTeHHBIX
OpraHu3MOB);



yMeHHe OCYIIeCTBASTh OCO3HAaHHBINA BBIOOp Oyaymield mpodeccroHalIbLHON
JesiTeJIbHOCTH B 00/1acTi 6Ho/ioruu, MeAULIMHbI, O0MOTeXHOJ/IOTHH, BeTepUHAPUH,
CeJTbCKOTO X03SIMCTBa, MUIIEBOM TIPOMBIIILJIEHHOCTH, YTy O/IsITh TTI03HaBaTe/TbHbIN
MHTepec, HarpaB/IeHHbIM Ha 0CO3HAHHBIN BEIOOD COOTBETCTBYIOIIEl podeccru 1
npoZio/bKeHre  Ouosioruueckoro  0bpa3oBaHUSI B OpraHM3alUsX CpeaHero
npoeCcCHOHaNBLHOTO U BBICIIEro 06pa3oBaHusl.

[IpeameTHBIE pe3yabTaThl OCBOeHUS yueOHOro npegMeTta «buomnorusi» B 11
K/1acce OJDKHBI OTPaXKaTh:

chopMHUPOBAaHHOCTh 3HAHWW O MeCcTe W pOMM OWONOTMM B CUCTEMe
eCTeCTBEHHbIX HayK, B (DOPMUDOBaHMM COBPEMEHHOM eCTeCTBeHHO-Hay4YHOU
KapTMHbI MHpa, B T[I03HAaHUM 3aKOHOB TPUPOJbl W peLIeHUH SKO0JIOTMUeCKUX
npobsieM uesioBeUeCTBa, a TakkKe B pellleHWd BOMPOCOB PAaLMOHAIBLHOTO
TIPUPO/OTO/Ib30BaHUs, U B (JOPMHUPOBaHUY LIEHHOCTHOTO OTHOIIIEHUsI K TIPUPO/E,
00I11eCTBY, UeIOBEKY, O BK/Ia/le POCCUMCKUX U 3apy0eXXHBIX YUEHBIX-0H0/IOTOB B
pa3BUTHE OUOIOTHH;

yMeHUe B/a/leTh CUCTeMOM OHO/IOrMUecKUx 3HaHWM, KOTopasi BK/IOUaeT
oripefieJieHUs] W TIOHWMaHHe CYIHOCTW OCHOBOTIO/IAraoluX OWOI0ruUeCKUX
TEPDMUHOB U TIOHATHM (BU, S5KOcHCTeMa, Ouocdepa), Ouonoruueckue Teopuu
(aBosmroLioHHas Teopust Y. JlapBrHa, CHHTeTAUYECKAasi TEOPUS SBOJIIOLUM), YYEHUS
(A. H. CeBeprjoBa — 0 myTsX ¥ HampasaeHUsX 3Bo/ouuu, B.V. BepHazckoro — o
6uocdepe), 3aKoHbI (TeHeTHYecKoro paBHoBecus: [Ix. Xapau u B. BatinOepra,
3apoapiiieBoro cxozctea K. M. Bspa), npaBuna (mMunumyma FO. JIubuxa,
5KOJIOTMYECKOW TMHpaMU/Jbl SHEPruv), rumnoTesbl (runore3a «mvupa PHK» VY.
I'unbepra);

yMeHue  B/afieTb ~ OCHOBHbIMM  MeTOJaMH  HAyUyHOTO  TMO3HaHUS,
WCTI0/Tb3yeMbIMU B OMOJIOTHYECKUX UCCTIe/JOBaHUSIX )KUBBIX 00BEKTOB U 9KOCHUCTEM
(ommcanve, u3MepeHue, HaOMOeHUe, SKCIIEPUMEHT), CIIOCO0AMU BBISBJIEHUS WU
OLIeHKY aHTPOIIOTeHHbIX U3MEeHeHUU B IPUPO/JIE;

yMeHHWe BBIJIe/IATh CYIIleCTBeHHble TIpU3HAKW: BUJIOB, OMOTeOI|eHO30B,
KocucTeM U Ouocdepsl, CTaOWIM3UPYIOIIEro, [ABWKYILIEro M pa3pbIBarolljero
€CTeCTBEHHOI 0 otbopa, aJ1JI0NaTpUYeCKOro 17| CUMITIaTPUUECKOT0
BUZI000pa30BaHus, BIMSHUS IBKYIIUX CUJT SBOTIOLIMU Ha reHO(MOH ] TIOTTYJISL{UH,
TIPUCITOCOO/IEHHOCTH OPTraHK3MOB K cpefie 00uTaHus1, uepe/loBaHus HallpaB/IeHUH
3BOJIIOLIMM, KDYTOBOPOTA BeIeCTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

yMEeHMe YCTaHaB/IMBaTh B3aMMOCBSI3M MeXy [MpOLieccaMmu 3BOJIIOLIUH,
[ABIKYIIIUMHM CWAJIaMH  @HTPOIIOTeHe3a, KOMIIOHEHTaMW pa3/MYHbIX 3KOCHUCTEM U
TIPUCITOCOOIEHUSIMA K HUM OpTaHWU3MOB,;

yMeHHe  BbISIB/ISTb  OT/JIMUMTE/bHble  TIDU3HAKM  JKUBBIX  CHUCTEM,
NpUCrocob/IeHHOCTh BUZIOB K cpefie  oOWTaHWs, aOMOTUYECKUX W OMOTHUECKUX



KOMITOHEHTOB ~ 3KOCHCTeM, B3aWMOCBsi3eli  OpraHM3MOB B  COO0OIIecTBax,
AHTPOTIOT€HHBIX 3MEeHEeHHUH B 9KOCHUCTeMaX CBOe MeCTHOCTH;

yMeHHe WCTO/b30BaTh COOTBETCTBYIOI[ME apryMeHThI, OHMO0JIOTHYeCcKyIo
TEePMUHOJIOTUIO U CUMBOJIMKY JIJIsl JI0Ka3aTeIbCTBA PO/ICTBA OPTaHMU3MOB pa3HBIX
CUCTeMaTHUeCKUX TPYIIN, B3aUMOCBSI3U OPTraHU3MOB U Cpe/ibl 00UTaHuSs, eJMHCTBA
YyeslOBeUeCKMX pac, HeoOXOAWMOCTH COXpaHeHWss MHOrooOpasusi BHIOB U
5KOCHCTeM KaK YCJIOBHS COCYIIIeCTBOBaHMS IPUPO/IbI U Ue/IOBEUECTBa;

yMeHue peliath O1o/iornueckye 3aZiauk, BhISIBSTh IPUUMHHO-C/Ie/ICTBEHHbIE
CBSI3U MEX[y UCC/Ie[yeMbIMU OHOIOTMYeCKUMHU TIPOLieCCaMU U SIB/IEHUSIMHU, Jie/laTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUY T10/TyUeHHBIX Pe3y/IbTaToB;

yMeHUe BBITIONHATL JabopaTopHble UM TpakTHUeckue paboThl, COO/IHOAATh
TipaBuW/Ia rpu pabote ¢ yueOHBIM U JlabopaTOpHBIM 000PY/0BaHKEM;

yMeHWe BbIIBUTAThb TUIOTe3bl, IIPOBEPATh WX 3KCIIePUMEHTaTbHBIMU
cpeacTBamMy, (GOPMYnMpysl 1ieJib WCC/Ae[JOBaHUs, aHA/JIM3UPOBAThb I0/yYeHHbIe
pe3y/bTaThl U /ie/IaThb BBIBO/BI;

yMeHWe yuyacTBOBaThb B yueOHO-McCemoBaTelbCKOM pabote mo 6Guosoruy,
5KOJIOTUU U MeIULIMHE, TIPOBOJUMOM Ha 6a3e IIKO/IBHBIX HAyYHBIX 00IeCTB, U
nyO/MUYHO  TIPe/ICTAaB/ISATH  TOJydeHHble  pe3ysabTaThl HAa  yUYeHUYeCKUX
KOH(epeHLsX;

yMeHUe OL[eHUBATb TUIOTe3bl U TEOPUU O TIPOUCXOKAEHUH >KU3HH, ueoBeKa
Y Ue/IoBeYeCcKUx pac, O MPUUNHAX, MTOCIeCTBUSX U CIIOCO0aX MpeZoTBpalleHUs
r7100a/IbHBIX M3MeHeHu B 6rocdepe;

yMeHHe OCYIeCTB/ATh OCO3HaHHBIM BbIOOp Oyayiell mpodeccuoHaabHON
JesTeTbHOCTU B 06/1acTH 6U0JIOTHY, SKOJIOTHH, TIPUPO/IOTIONb30BaHKs, MeJULINHBI,
OMOTEXHOJOTUM, TICUXOJIOTUH, BeTepUHApUH, CEeIbCKOTO XO3SMCTBA, MHUIIEBOU
MPOMBILUIEHHOCTH, YI/IyOnaTh TI03HaBaTeNbHBIM WHTEpeC, HarpaB/lIeHHbIM Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMOIIeW  Tmpodeccud U TMPOJO/DKEHHE
Grosiornueckoro oopa3oBaHUsI B OpPraHM3aLMsX CpejHero MpodecCuoHaIbHOTO U
BbICIIIero 06pa3oBaHUs.



TEMATHUYECKOE INTAHUPOBAHUE
10 K/TACC

HauMeHoBaHuUe pa3je/ioB U TeM

KosnyecTBo uacos

Ne n/nn KontposbHble | IIpakTnu
NporpamMmsl Bcero
paboThI e paboThbI
1 buonorus Kak Hayka 1
2 JKuBble CUCTeMbl U UX U3yUYeHUe 2 1
3 buonorus knetku 2 0.5
4 XHUMHUUecKasi OpraHu3aliys KieTky 10 1
5 CrpoeHue U (PyHKLIMU KJIETKU 8 2
5 OOMeH BelL|eCTB U MTpeBpallieHre SHePruy B 9 1
KJIeTKe
7 HacnezcrBenHast uH(popmaLys 1 9 1 0.5
peanu3anud eé B KieTKe
JKU3HEeHHBIM LUK/ KIeTKA 6 1
Crpoenue U (pyHKLIMM OPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3sBUTHe OPraHUu3MOB 8 1.5
1 ['eHeTyKa — HayKa O HaC/1e[JCTBEHHOCTU U 5 0.5
V3MEeHUMBOCTU OpPraHUu3MOB
12 3aKOHOMEPHOCTH HaCJIeICTBEHHOCTH 10 1
13 3aKOHOMEepHOCTU U3MEHUMBOCTH 6 1
14 ['eneTnka yesioBeka 3 0.5
15 Cenekiysi OpraHvu3MOoB 4 2 1
16 BuoTtexHonorus ¥ cuHTeTHYecKasi 61osorus 4




17

PesepBHOe Bpemsi

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 K/TACC

HauMeHoBaHuUe pa3jie/ioB U TeM

KomuecTBo 4acoB

Ne n/m HporpavMb1 Beero Kontpoababie | IIpakTuu
paboThI e paboTbI
1 3apoxkJeHre U pa3BUTHe 3BO/IFOLIMOHHBIX 4
npe/JCTaB/ieHni B OHUOJIOrUn
2 MUuKpo3BOJIIOLIMS U e€ pe3y/bTaThbl 14 2
Maxkpo3Bo/rOLUs U eé pe3y/ibTaThbl 6
4 g[el);f:xomeHHe Y pa3BUTHe XU3HU Ha 15 15
5 [IpoucxoxxaeHue yes0oBeKa — aHTPOIIOTeHe3 10 1
JKOJIOTHSI — HayKa O B3aMMOOTHOIIEHUSIX
6 OpraHU3MOB U HaJJOPraHU3MEeHHBIX CUCTEeM 3 0.5
C OKpYy’Karolller cpesion
OpraHusMmbl 1 cpejia 00HUTaHUS 1.5
OKOJI0THsI BU/IOB U TIOMYJISLIANA 0.5
9 (C:BI;(COTJIe(lJle“;H co00I111eCTB. DKOJIOTHUECKHUEe 1 0.5
10 Bbuocdepa — rinobanbHasi sKocucTeMa 6
11 UYesioBeK U OKpyrKarolas cpeja
12 PesepBHOe Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5













ITPOBEPSAEMBDIE HA EI'D I10 BUOJ/IOI'MA TPEBOBAHUSA K
PE3YJIPTATAM OCBOEHNSI OCHOBHOM OBPA30OBATEJ/IbHON
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kop
MpPOBEPsIeMoro
TpeOoBaHUsA

ITpoBepsieMblie TPeOOBaHM K NMPEeAMETHBIM pe3y/IbTaTaM 0CBOEHHUS
OCHOBHO#1 00pa3oBaTe/IbHOI NPOrpaMMbI CpPeHero oo1ero
oOpa3oBaHus

ChopMHUpPOBAaHHOCTb 3HAHHUH O MeCcTe W pPOM OHONOTUM B CUCT
€CTeCTBeHHBIX HaykK, B dhopMrpoBaHUHT COBpEMEHHOU
eCTeCTBeHHOHayYHOW KapTUHbI MUPA, B TIO3HAHUU 3aKOHOB TIPUPO/IbI U
pelLleHNH )KU3HEHHO BaXKHBIX COL[HA/TbHO-3TUYEeCKUX, SKOHOMUUECKUX,
9KOJIOTUYeCKUX TIP00/IeM YeslOBeUeCTBa, a TAKKe B PEIIIeHHUH BOTIPOCOB
paLMOHATBHOTO MPUPO/IOTI0/Ib30BaHusl, B (HOPMUPOBAHNY [IEeHHOCTHOT'O
OTHOIIIeHUsI K TIPUPO/ie, 0OIIeCTBY, Ue/I0BeKY; O BK/a/le POCCUMCKUX U

3apy0e)KHBIX YUEHBIX — OMOJIOrOB B pa3BUTHe OHOIOTHU

PMe

Brasenre cucreMoM 3HaHUK 00 OCHOBHBIX MeETOJ[aX HAYYHOIO
MO3HAHUS, UCII0/Tb3yeMbIX B OMO/IOTHUECKUX UCC/IeI0BAaHUSIX YKUBBIX
00BeKTOB U 3KocucTeM (OmnvcaHWe, W3MepeHue, MpOBe/ieHHe
HaO/Io/IeHui); crocobaMu BBISIBIEHUST M OLEHKW aHTPOIOTeHHbIX
V3MeHeHU! B IIPUpo/Je.

YMeHue BbIIBUTaTh TUIIOTE3bl, IPOBEPSITh UX SKCIIePUMeHTaTbHbIMU
cpefcTBamMu, (opMynupys 1iefb  UCCAe0OBaHUS, aHaIU3MPOBATh
ToJlyueHHbIe pe3ybTaThl U [ieflaTh BbIBO/IbI.

BhisiBieHre 3aBUCUMOCTH MeXAY HCC/IelyeMbIMU — BeJTMUMHAMH,
00BsICHEeHHe TI0/TyUeHHBIX Pe3y/IbTaToB U (OPMYJIMpPOBaHKe BLIBOZOB C

HCI10J/Ib30BaHHUEM HayUYHbIX HOHHTHﬁ, TEOpI/Iﬁ H 3dKOHOB

YMeHWe BrafieTb CHUCTEMOW OMONOTMUECKMX 3HaHWM, KOTOpas
BKJTFOYAeT: OCHOBOIIOJIAraroiie OHOIoTMYeckie TEePMUHBI W TIOHST
(’K13HB, KJI€TKA, TKaHb, OpPraH, OpraHusM, BUJI, TIOMYJISALUs, SKOCUCTEMa,
buoreHo3, 6uocdepa; MeTaboM3M, TOMEOCTa3, KIeTOYHbIM UMMYHUTET,
buocuHTe3s Oenka, OuoMoNMMepbl, AUCKPETHOCTb, CAMOPErYJISLus,
CaMOBOCIIpOM3Be/leHue, HaC/1e/ICTBEHHOCTb, W3MEHUHBOCTb,
5HEepPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: KietouHas Teopusi T. IllBaHHa, M.
[MneiineHa, P. BupxoBa; K/IOHaIbHO-CENEKTUBHOIO WUMMYyHUTeTa [
Opaux, .. MeuHHKOBa, XPOMOCOMHasi TeOpUs Hac/ieCTBeHHOCTH T.

MopraHa, 3akoH 3apojpleBoro cxofcrsa K. bspa, 3BO/MOLMOHH

s

.

st

Teopusi Y. [lapBuMHA, CUHTeTWYeCKas TeOpUsli 3BOJIIOLIUM, Teopus




anTporioreHe3a Y. J[lapeuHa; Teopus OuoreorjeHo3a B.H. Cykauéga;
yuenvie H.W. BaBuioBa o rjeHTpax MHOT000pa3usi ¥ IPOUCXOKIEHHUS
KyJIbTypHbIX pacTeHuii, yueHue A.H. CeBepiioBa 0 m0OyTax u
HarmpaB/IeHUsIX BOJTOIMH, yueHe B.. BepHackoro — o 6uocdepe);
3aKOHBI (eJMHOOOPa3ust TTIOTOMKOB TIePBOTO TTOKOJIEHHsI, PacIleTUIeH s
IIPU3HAKOB, HEe3aBUCUMMOIO Hac/le[oBaHusl IpusHakoB ['. MeHgens
CLIIVIEHHOT'O Hac/e[l0BaHWs TIPU3HAKOB U HapYyLUeHWs CLelIeHus
reHoB T. MopraHa; TOMOJOTMYeCKUX psJOB B Hac/e[CTBEHHOM
nsmeHunBocty H.M. BaBwioBa; reHeruueckoro pasHOBecus [Dx.
Xapau u B. BailiHOepra; 3apoapimieBoro cxozactBa K. Bapa;
OuoreHeTHueckuii 3akoH O. I'ekkessi, @. Miojiepa);

TIPUHLIUIIBLI (UMCTOTHI FaMeT, KOMIIEMeHTapHOCTH);

npaBua (MuaumyMma FO. JTubrixa, 3Kom0ruueckoi mupamMu/Ibl YUCest,
OroMacchl U SHEpPrun);

runote3sl  (KoauepBaTtHoM A.M. OmnapuHa, miepBUuYHOro OynboHa JDK.

Xonpetina, mukpocdep C. dokca, pudo3rma T. Uek)

YMeHue pelaTb TITOMCKOBBIE OuroIoruuecKue 3aJa4yy, BBISIB/IATH
MPUYMHHO-C/Ie ICTBEHHbIE CBA3U MeXxXay nccieqyemMbIMU
OMOIOTUUYeCKUMHU O6’L€KTaMI/I, nponeccamMyd W sBJI€HUSMHU; [e/1aTb
BBIBO/JbI X TIPOIHO3bI HA OCHOBAHKWH I10/TYUE€HHBIX pe3YyJ/IbTdTOB;
COCTaBJIATb T€HOTHUITMUECKHWE CXEMbI CKDELUBAHUWA OJI PA3HbIX TUIIOB
Hacd/j1eJOBaHWA IPU3HAKOB Y OPrdHM3MOB, COCTABJ/IATL CXEMbI IepeHOoCa

BelleCTB U SHEPI'YH B SKOCHUCTEMAX (]_IEHI/I MUTaHW4, MU eBbIe CETI/I)

YMeHve  ycCTaHaBAMBAaThb  B3aMMOCBS3M  MeXJy CTpPOeHHeM U
(GYHKLUSIMA: OpraHOM/IOB, KJIETOK pasHbIX TKaHell, OpraHamu M
CUCTeMaMM OpraHOB Yy paCTeHWH, >XMBOTHBIX U Ue/IOBeKa; MEeXIy
jTanaMy oOMeHa BelecTB; ITarlaMy KJIeTOYHOTO IUKJ/Ia U )KU3HEHHBIX
LIUKJIOB OPraHU3MOB; 3TariaMi SMOPHUOHALHOTO Pa3BUTHS; TeHOTUIIOM
u (deHorurnom, ¢eHOTUNIOM U (QaKTOpamMud Cpefbl  OOUTaHWS;
mpoleccaMi  SBOJIIOLMM;  JBWXKYIIMMH CWJIaM{ — aHTPOIIOTreHe3a;
KOMITOHEHTaMH Pa3/IMUHbIX IKOCUCTEM U TIPUCIIOCOOIEHUSIMU K HUM

OpraHu3MOB

YMeHue BbiZIeJISITh Cyll|eCTBeHHbIe TIPHU3HAKU:

CTPOEHUs1 BUPYCOB, K/IETOK ITPOKapUOT U 3YKapuoT; OJHOK/IETOYHBIX U
MHOT'OKJ/IETOUHBIX OPraHU3MOB, BH/IOB, O1Oreo1|eH030B, 9KOCUCTEM U
Ouocdepsl; CTpoeHWs OpPraHOB ¥ CHUCTEM OpPraHOB pPAaCTeHHH,

JKUBOTHBIX, UeJ/IOBEKAd, ITPOLeCCOB XXMU3HeAeATe/IbHOCTH, IIPOTEKAF0IHUX

B OpraHM3Max paCTEHHﬁ, JKMBOTHBIX M UeJ/IOBEKAa, OMO/IOrMUeCKuN




npotieccoB: oOMeHa BeljecTB (Merabonu3m), uWHboOpMaALUKU U
TIpeBpallleHust SHepPrun, Opo>KeHwsl, aBBTOTPOPHOTO U reTepoTPoGHHOT0

TUTIOB TIMTaHUS, (POTOCHMHTE3a W XeMOCHHTe3a, MHUTO03a, Meio3a,
raMeToreHe3a, ASMOpHOreHe3a, MOCT3MOPHOHAIBHOTO  Pa3BUTHH,
Pa3MHOXKeHUSs1, UHAWBU/TYaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),

B3aMMO/IEMCTBUSI TEHOB, TeTepo3uca; [JeMCTBUH MCKYCCTBEHHOIO
orbopa, CTabWUIM3UPYIOIEro, [JBWKYIIETO W Pa3phIBalOIIero
eCTeCTBEHHOTO O0TOOpa; a/sionaTpUYeckoro ¥ CHUMIATPUUeCKOro
BUI000pa30BaHus; BIUSTHUS JBWDKYIIAX CHJT SBOJTFOIIMU Ha FeHO(MOH]

TIOMYJISAL[AHM; TIPUCTIOCOOIEHHOCTH OpraHWU3MOB K Cpefe 0oOWTaHus,
yepelOBaHUsI HalpaB/eHWH 3BOJIFOL[UM; KPYrOBOpPOTa BEIIeCTB U

IMOTOKd SHEPI'MH B 3KOCUCTEMAX

CdhopMHUPOBAaHHOCTh YMEHHUSI BBIZESTh CYIIeCTBEHHbIE TIPU3HAKU
BUPYCOB, KJIETOK TIPOKapUOT U JYKApPHOT; OJHOKJIETOUHBIX M
MHOT'OKJ/IETOUHBIX OPTaHW3MOB, BU/IOB, OMOTe0I[eHO30B U SKOCHUCTEM;
0Cc00EHHOCTH TTPOLIeCCOB 0OMeHa BeIleCTB U MpeBpallieHus1 SHEPTHH B
KJeTKe, (OTOCHHTE3a, I/IaCTUUECKOTO W SHEpPreTMYeckoro obmeHa
XeMOCHHTEe3a, MWTO3a, MeK03a, OIUIO/JOTBOPEHUS, pPa3BUTUA U
Pa3MHOXKeHUSs1, UHAWBH/TyaTbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a),
60pbOBI 3a CyIIleCTBOBaHKE, eCTeCTBEHHOr0 0TO0pa, BUA00Opa3oBaHus,
MPUCIIOCOO/IEHHOCTH  OpPraHU3MOB K  Cpefie  OOWTaHWs, B/IUSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTeHHBIX U3MEHEHUM B 9KOCUCTEMaXx
CBO€l MECTHOCTH, KDYTrOBOPOTA BEIIeCTB U MPeBpallleHu|s] SHEPTHU B

ouocdepe

YMmeHue UCII0J/Ib30BATh COOTBETCTBYIOLIIHE apryMeHThl,
OMOJIOTUUECKYI0 TEPMUHOJIOTUIO W CHUMBOJIMKY /Il /l0Ka3aTesbCTBR
PO/ICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBS3H
OpPraHu3MOB U Cpefbl OOWTAHUs; eJWHCTBA Ye/I0BEUECKHUX pac;
HeoOXOZMMOCTH 3/J0POBOT0 0Opa3a )KU3HH, COXpaHeHHs pa3HOOOpa3us
BUJOB M 95KOCHCTEM KaK YCJIOBHSl COCYIIECTBOBAHWs TIPUPOABI U

yesjioBeyeCTBa

YMeHMe KDUTUYECKH OlLleHMBaTh WH(OpPMaLMI0 OHOIOrHUeCcKOro
COJIep)KaHHUs; WHTEpPIPeTUPOBATh STHUUECKHE AaCMeKTbl COBPEMEHHBIX
WCCieoBaHUM B OWONOTMH,  MegulluHe,  OWOTEXHOJIOTWH,
paccMaTpuBaTh ryi06abHbIe 9K0JIOTHYEeCKHEe TTpO0JIeMBI
COBPEMEHHOCTH, (POPMHPOBATh 110 OTHOIIEHHIO K HUM COOCTBEHHYHO

TTO3ULIUI0




INIEPEYEHD OJIEMEHTOB COJAEPXAHUNSA, IIPOBEPAEMBIX HA EI'D
ITIO BNOJIOI'Nn

Kopg,

IIpoBepsieMblii 3/IeMEHT COiep)KaHHUS

buonorus Kak HayKad. JKuBble cUCTeMbI U UX Hn3yydyeHue

1.1

CoBpemeHHasi OWOnOTUs — KOMIUIEKCHAsi HayKa. bBuojornueckue HayKu U
v3ydyaemble UMH TpobneMbl. PyHaamMeHTa/lbHbIe, TPUKIAJHbIE U TIOMCKOBDI
Hay4Hble UCC/IeZIoBaHUs B OMOIOTHH.

3HaueHue Ouosiorud B (HOPMUPOBAHUM COBPEMEHHOM ecTeCTBeHHO-HayuHOMN
KapTuHbl Mupa. [Tpodeccun, cBsizaHHbIe ¢ OWoIOTHEN. 3HaueHre OHUOJIOTUH B
MPAKTUUECKON JIesiTe/IbHOCTA uesloBeKa: MeJIMLMHe, Ce/bCKOM  XO3SIHCTBe,

MPOMBIIIVIEHHOCTH, OXpdHe MPpUpOJbl

1.2

JKuBble cucTembl Kak rpeAMeT n3yueHust brosoruu. CBOMCTBA KUBBIX CUCTEM:
e/IMHCTBO XMMHUYeCKOr'0 COCTaBa, JUCKPeTHOCTh U L|eJIOCTHOCTb, C/I0XKHOCTb U
YHOPSIZI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTB, camoopraHu3saLus,
CaMOBOCIIPOM3Be/leHre, Pa3/ipa)KUMOCTb, U3MEHUUBOCTb, POCT U pa3BUTHe.
YpPOBHY OpraHy3alyy XUBbIX CUCTEM: MOJIEKY/ISIPHBIM, K/I€TOUHBIN, TKAHEBBIH,
OpraHU3MeHHbIH, MOMYJIALIMOHHO-BU/I0BOU, 5KOCHUCTEMHBIN

(buoreorieHoTHUECKMIT), OMochepHbIid. [Ipoliecchl, MNPOUCXOAAIHE B >KUBBIX

cuctemax. OCHOBHble TpU3HAaKU >KUBOro. JKu3Hb Kak Qopma CyliecTBOBaHMs

MaTepuur

1.3

Metoapl Ouosiornueckoil Hayku. HabsogeHue, u3MepeHUe, 3KCIIEPUMEHT,
cucTeMaTu3alus, MeTaaHaiu3. [loHsTHe O 3aBUCMMON UM  He3aBUCHUMOU
niepeMeHHOM. [11aHUpOBaHMe FKCriepuMeHTa. ITocTaHOBKa U TIPOBEPKa TMIOTeE3.

HyneBasi rumnore3a. Ilonsitne BeIOODKM U €€ pgocTroBepHOCTh. Pa3bpoc B

OMO/IOrMYeCKUX JaHHBIX. OI_[eHKa AOCTOBEPDHOCTH IIOJIYUYE€HHBIX pPe3YyJ/IbTaTOB

HpI/IqI/IHbI HNCKa)XEHHA Ppe3yJ/IbTaTOB SKCIIEDUMEHTA. IloHATHE CTaTHUCTUUECKOT

TeCTa

0]

KiteTka Kak 6uoJiornuyeckass CUcTema

2.1

Knetka — CTpyKTYpHO-(YHKL[MOHA/bHAs eJMHULIA JKUBOT 0. VICTOPUS OTKPBITHS

knetkd. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[InetigeH, P. BupxoB). OCHOBHBIE MOJI0’KEHUS] COBPeMEeHHOM K/IeTOUHOMN TeopHH.
MeTo/ bl MOJIEKY/ISIPHOM U KIIETOYHOM OMOJIOTMH: MUKPOCKOITHSI, XpoMaTorpadus,
3/1eKTpodopes, MeTo[ MeYeHbIX aTOMOB, nuddepeHLabLHOE

]_IEHTPI/I(i)yFI/IpOBaHI/Ie, KYJIbTUBUPOBaHHE KJ/IETOK

2.2

XHMMHUUECKUM COCTaB KJIeTKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3/1eMeHThl. Bosa u

e€é poib KaK pAcTBODUTEsIsi, peareHTa, yyacThe B CTPYKTYPUPOBAHUU Kiiel

KH,




TeTuIoperyJisiui. MuHepanbHble BelleCcTBa KJI€TKH, MX Ouosoruyeckas poJip.
Posb KaTHOHOB 1 aHMOHOB B KJIETKeE.

buonornueckre TosuMepbl. benkn. AMHHOKHMC/IOTHBIM  CcOCTaB  OesKOB.
CTpykrypel 0enkoBoil Mosiekynbl. [lepBuuHasi CTpyKTypa Oefka, MenTH/AHas
CBA3b. BTopuuHas, TpeTWuHasi, 4eTBePTUYHAs CTPYKTypbl. [leHaTypauus.
CaoiictBa 6enkoB. Knaccudukaims 6ekoB. bruonornueckue ¢hyHKLIMM 6e1KOB.
YrneBogpl. MoHOcaxapuzpl, Aucaxapufbl, OJMrocaxapuzibl MU TOaMcaxapuzpbl
OOuuit 1MaH CcTpoeHWs W (PU3UKO-XUMHUUEeCKHWe CBOMCTBA  yTJIEBOJIOB.
Bbuonoruueckre QyHKIUM yT1€BO/IOB.

Jlumapl. T'uapodunbHO-THAPOdOOHBIE CcBoMcTBa. Knaccudukanys IHMm/oB.
Tpurnuuepuzpl, (ochonunupl, BOCKH, CTepouAbl. buosormyeckue ¢GyHKLIMM
munuzioB. OO61ye cBoiicTBa 61o/IOrMuecKux MeMOpaH — TeKy4YecTh, CIOCOOHOCTh
K CaMO3aMbIKaHUIO, ITOJTYTIPOHULIAeMOCTb.

Hyxkneunossle kuciorel. JTHK u PHK. CrpoeHue HYK/JIeMHOBBIX KHUCIIOT.
Hyxkneotuapl. [Tpunimn komriemeHTapHocTH. [IpaBuno Yapradda. CTpykTypa
ITHK — nBoitHas crivipasib. MecToHaxoxaeHue u buonorunueckue pynkiyu JTHK.
Bupaer PHK. ®yskunn PHK B knetke.

Ctpoenvie MoJsiekysibl AT®. Makpospruueckde cBsi3u B MoJiekyyie ATO.
buonornueckue @ynkiun AT®. BocctaHOB/IEHHbIE TEPeHOCYUKH, UX (PYHKLIUU B
kietke. CekBenrpoBanue [JTHK.

CtpykTypHast Ouosiorust: OuOXuUMHMUecKHe W OHUOQU3MUECKHe WCC/ie[0OBaHUS

COCTaBa ¥ MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOIEKYT

2.3

Tumbl  K/IETOK: 9yKapuoTWyecKas U TpokapuoTthyeckas. CTpPyKTypHO-
(yHKIMOHAIbHBIe 00pa30BaHUs KIeTKH.

CtpoeHue npokapuoTHyecko KineTku. KnerouHast creHka 6akrepuii v apxeid.
OcobeHHOCTH CTpPOeHHsl TeTepoTPOPHOM U aBTOTPO(HON TPOKAPHUOTUYECKHUX
K/1eToK. MecTo 1 posib MpoKaproT B OHOIjeHo3ax.
CrtpoeHve ¥ (yHKIIMOHUPOBAHHE 3YKapUOTHUeCKOW KieTKu. [lna3MaTuueckas
MeMOpaHa (11a3manemma). CTpyKTypa mia3matuueckoii MmemoOpansl. TpaHcropT
BEI[eCTB  uepe3 TIUIa3MaTU4YecKylo MemOpaHy: TacCUBHBIA  (auddysus,
obneruénHass uddys3ust), akTUBHBINA (TI€PBUYHBIA M BTOPUYHBIA aAKTUBHBIN
tpaHcriopT). [lonynponuriaemocts MemOpaHbel. PaboTa HaTpuii-KanieBoro
Hacoca. OHJIOLMTO3: NHMHOLMTO3, ¢arouuro3. OK300UT03. KieTouHasi CTeHKA.
CTpyKTypa ¥ QyHKIMY KIeTOYHOW CTeHKH pacTeHHH, TprOoB.

[uroruiasma. ILluto3oss. Llutockener. [IBuwkeHwe wuLuTOIUIasMbl. OpraHou/bl
kinetkd. OgHOMeMOpaHHbBIe OpraHOMBI KJIETKU: 3HJOIIa3MaThdecKasi CeThb
(BI1C), armapat I'onbAKy, TM30COMBI, UX CTPOeHUe U (PYHKI[MU. B3auMoCBsi3b

ofHOMeMOpaHHbIX OpraHOW/I0B K/1eTKU. CTpoeHre TPaHy/ISIPHOTO PeTHUKY/IyMa.

CuHTe3 pacTBOpUMBIX OenkoB. CHHTe3 K/IETOUHBIX MeMOpaH. ['yagkuit




(arpaHy/isIpHBIN) 3SHAOIIa3MaTUUeCKUil peTUKyayM. CekpeTopHasi (yHKLHs

arirapara ['osbgku. TpaHCIIOPT BewjecTs B KieTKe. Bakyosu pacTUTe/bHb
K/1eToK. Knetounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOW/bI KJI€TKU: MUTOXOHZPUU, TI/IaCTU/IBIL.

CrpoeHue ¥ (QYHKUMA MUTOXOHZApWUN U mactui. [lepBrUuHble, BTOPHUYHbIE
C/IO)KHBIe  TUIACTUABI  (DOTOCUHTE3WPYIOIIUX  JYKApuUOT.  XJIOPOILIACThI,
XPOMOILIACThI, JIEMKOMJIACThI BBICIIINX PAaCTEeHUM.

HememOpanHbie opraHoujpl kieTku CrpoeHne U (YyHKIMM HeMeMOpaHHBIX
OpraHOWZIOB K/IeTKH. Pubocombl. MukpoduiameHTbl. MbIIIIeUHbIe  K/IETKH.
MukpoTpybouku. Knertounwidi 1eHTp. CTpoeHMe W [JBWKEHHE >KIYTUKOB U
pecHUYeK. MUKpOTPYOOUKH LIUTOI/Ia3Mbl. [[eHTpHOIIb.

fnpo. O6osiouka spa, XpOMAaTHH, KapHOIIa3Ma, SAPBIINIKHA, WX CTpPOeHUe
byHKIMKM. HaepHbI 0e/lKOBBIM MaTpUKC. I[IpoCTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UHTepda3HoM sifipe. besku XpoMaTrHa — TUCTOHBI.

Krnertounsle BkmoyeHus. CpaBHUTebHAs XapaKTePUCTUKA KJIETOK 3YKapuoT

(pacTUTe/IbHOM, )KUBOTHOM, TPUOHOM)

X

24

Accumunsmys v IUCCUMUTISITIAS — IBE CTOPOHBI MeTabosm3Ma. Turbl oOMeHa
BeIlleCTB: aBTOTPO(HBLIN 1 TeTepOTPO(dHBINA. YuacTre KUC/Iopo/ja B 0OMeHHbIX
mpolieccax. JHepreTuueckoe obecrieueHre KieTKW: mpeBpaujenre AT® B
oOMeHHBIX TipolieccaXx. @epMeHTaTUBHBIM XapaKTep peakiuii K/IeTOYHOTO
Metabosmama. PepMeHTbl, UX CTPOEHHe, CBOWCTBA U MeXaHW3M [IeUCTBUS.
Kodepmentsl. OTnnuus epMeHTOB OT HeOpraHUUeCKUxX KaTannu3aTopoB. benku-
aKTUBATOPbl U OenKU-UHTUOUTOPBL. 3aBUCHMOCTb CKOPOCTH (hepMeHTaTUBHBI
peakiyii OT pa3TMUHbIX (DaKTOPOB.

[lepBUUHBIM CHHTE3 OpraHUUYeCKHWX BelecTB B KieTke. dorocuHTe3. Posb

XJI0poI/IaCTOB B TIponecce CbOTOCI/IHTe3a. CeeToBags H TeMHOBas Cl)aBLI.

[MpoagykTuBHOCTL (oTOCHHTe3a. BivsHMe pa3auMuHbIX (PAKTOPOB Ha CKOPOCT

¢doTocuHTe3a. 3HaueHre POTOCHHTE3a.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDUIIUPYIOIIHEe
OakTepuw, >kene300aKTepru, cepobaKTepUN, BOAOPOJHbIE OaKTepUr. 3HaUeHHe
XeMOCHHTe3a.

AHas’pobHble opraHusMbl. Buapl OpokeHus. IIpoAyKTbl Opo>kKeHUsS W UX
WCII0/Tb30BaHUE ue/loBeKOM. AHa’po0Hble MHUKPOOPTaHU3MbI KaK OOBEKThI
OroTexHo0TMM 1 BO30yauTenu 6ose3Heit.

AspobHble OpraHv3Mbl. JTarbl dHepreTuueckoro obmena. IToAroToBUTE/TBHBIM
ytamn. ['Mkonmm3 — 6eCcKUCIOpoiHOe paciieryieHue TIF0KO3bI.

Buonornyeckoe OKWC/IeHWe, WM KIETOYHOE [bixaHWe. Pojib MUTOXOHApUM

nponeccax 610/IOrUUeCKOro OKHUCJ/IeHUs. U;I/IKJ'II/II—IGCKI/IE peakKlurn.

b5

b

OkuciuTenibHOe dochopuirpoBanue. IlpenmyiiiectBa a3poOHOTo 1yt 0O6MeHa




BellleCTB repe/; aHa3poOHbIM. J(HeKTUBHOCTh SHepreTUYeckoro oomMeHa

2.5

Peakuyn matpuyHoro cuHTesa. [IpMHIMI KOMIUIEMEHTapHOCTH B peakLUsX
MaTpUYHOI'0 CUHTe3a. Peanu3aliys HacneACTBeHHOW UHGopMaluu. ['eHeTUUeCKuit
KOZ, ero cBoucTBa. TpaHcKpunims — wMaTpuuHbli cuHTe3 PHK. [lpuHimn
TPaHCKPUIILIMW: KOMIVIEMEHTapHOCTh, aHTUMAPa/l/Ie/IbHOCTb, aCUMMETPUYHOCTb.
TpaHcnsus 1 eé starbl. Yuactue TpaHcropTHeXx PHK B 6rocuHTe3e Oesika.
YcnoBust OuocuHTe3a Oenka. KogupoBaHwe amMHHOKHCIOT. Posb  pubocom
buocuHTe3e Oenka.

Opranusanus reHoOMa y NPOKapuoT U 3yKapuoT. Perynsiys akTHBHOCTU F€HOB y
npokapuoT. ['umnote3a ornepoHa (®. Kakob, XK. MaHo). Perynsiusi 0OMeHHBIX
TIpoL[eccoB B KiieTKe. KeTouHbll romeocTas.

Bupycel — HekneTouHble (OPMBI KU3HM W OO/MratHble TapasuThl. CTpoet
TIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHblie 3a60/1eBaHMs uesioBeKa, XXUBOTHBIX, pacTenuii. CITN I, COVID-19,

colManbHbIE U MeJUI[UHCKHE TIPO0/IeMBI

Hye

2.6

Knerounslli UMKA, ero mepuoibl U perynasuus. MHTepdaza U MUTO3.
Oco6eHHOCTH MPOLIeCCOB, MPOTEKaroMX B uHTepdase. IToAroToBKa KIeTKH K
nenenuto. [lpecuHTeTHUecKWid  (MMOCTMUTOTUUECKUI), CUHTETUUECKUH U
MOCTCUHTETUUeCKU (IPeMUTOTUYECKH) Iepuo/ibl HHTepdasbl.

Marpuusbiti cuHTte3 JJHK — perukaums. [puniunel pervvkaiuu JHK:
KOMIL/IEME@HTAapHOCTb, TI0JIYKOHCEPBAaTHMBHbIA CUHTE3, aHTUIIapaslie/IbHOCTb.
Mexanusm permkauuu JHK. Xpomocomsl. Ctpoenue xpoMocoM. Temomeps! U
TesioMepasa. XPOMOCOMHBI Habop K/IeTKM — KapuoTHUI. [IUTUIOUJHBIA U
ralyIOW/IHbIA  HAabOpbl XpPOMOCOM. ['OMOJIOTHUHBIE XPOMOCOMBL  [l0/IOBBIE
XPOMOCOMBI.

Henenue kneTku — Muto3. CTaZiu MUTO3a U MPOUCXOSAIINE B HUX MMPOLIECChI.
Tunbl Mmuro3a. KapuokvHes M LUTOKUHe3. buosiornyeckoe 3HaueHUe MUTO
Perynsiijusi MUTOTHUECKOTO 1[MK/Ia K1eTKU. [IporpaMMiupyeMas KjieTouHasi THOesib
— arforiTo3.

q)yHKL[I/IOHafIbHaH reHOMHKaA

Bd.

OpraHu3Mm Kak Ovosiornyeckasi cictreMa

3.1

O[HOK/IeTOYHbIe, KOJIOHUA/IbHBbIE, MHOT'OK/IeTOUHBIE OpraHu3Mbl u
MHOTOTKaHeBble OPraHU3MBbl.

@dopMbI pa3MHOKEHHWsI OpraHM3MoB: Oecriosioe (BKJ/tOuUasi BereTaTWBHOe) U
nonoBoe. Buzael  6ecriosioro  pa3MHOXKEHHUs: TIOYKOBaHWE,  CIIOPYJ/ISLIKS,
¢dbparmeHTaLysl, KJIOHUPOBaHUE.

ITonoBoe Pa3MHOXXeHHe. ITonoBeie K/1eTKH, UJIH I'aMeThl. Metios. CTa/:[I/II/I Meiio3a.

IToBejeHre XpoMOCOM B Meio3e. KpoccuHroBep. bruosiornueckuii cMbIC/ Melio3a




Y M10JIOBOrO TpoLiecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJ/le OpraHr3MOB.
IIpensapopiiieBoe pasBuTHe. l'ameTroreHes y JKUBOTHbBIX. IlosioBble JKesie3bl.
O6pa3oBaHue U pa3BUTHE TI0JIOBbIX KjeTokK. CriepmMaTtoreHe3 M OOTeHes.
CTpoeHue TO/OBBIX KieTOK. OIJIof0TBOpeHre U 3MOpPHOHAIBHOE pa3BUTHE
»KUBOTHBIX. CrIoCcOOBI OM/IO0TBOPEHUs:: HapyKHOe, BHyTpeHHee. [TapTeHoreHes.
VupvBuayanbHOe pasBUTHe opraHu3mMoB (oHToreHe3). Craguu SMOpuHoreHesq
YKUBOTHBIX (Ha TipuMepe aryiku). [Ipo6serne. Turnbl apo6sierns. Ocob6eHHOCTH
Apo0sieHNsT MIIEKONUTAIOUMX. 3apojblilieBble JIUCTKU (TacTpy/suusi). 3ak/ajKa
OpraHOB U TKaHeW U3 3apofbllleBbIX JMCTKOB. B3anMHOe BaMsHME 4YacTey
pa3BHBaOIeroCss 3apofpliia (3MOpHOHanbHasi WHAYKIMA). 3akiafka IiaHa
CTPOEHMs] >KMBOTHOTO KaK pe3yJibTaT HepapXUuyeckKux B3avMOZENCTBUN TeHQB.
BnusHne Ha 5MOpHOHa/mbHOE pasBUTHE Pa3MYHBIX (DAaKTOPOB OKpY’KaroIel
cpejpbl.

PocT 1 pa3BuTHe )KUBOTHBIX. [IocTIMOpHOHaNbHBIN Tieproz,. [Ipsimoe 1 HerpsiMoe
pasBuTtHe. PasButve c MeTamop¢o3oM Yy 0eCrno3BOHOUHBIX U ITO3BOHOYHBIN
JKUBOTHBIX. bBuosiornyeckoe 3HaueHve TMPSIMOTO M HEMNpPSIMOIO pasBUTHA, UX
pacripocTpaHeHre B Ipupofe. Tumel pocTta >XUBOTHBIX. DaKTOpBI PperyJsiLin
poCTa JKMBOTHBIX M desoBeKa. CrTauyd TMOCTIMOPUOHA/NBHOTO pPa3BUTUS Y
JKUBOTHBIX U YesioBeKa. [lepro/ibl OHTOreHesa yesoBeka.

PasMHOXeHMe U pa3BuTHe pacTteHud. ['ametodutr u cropodur. Metlio3 B
JKU3HEHHOM T1MK/le pacteHnid. OOpa3oBaHue CIop B TIporjecce Meko3a.
lameTtorenes y pacrteHuil. Omnof0TBOpeHMe U pa3BUTHe PpacCTUTEIbHBIX
opraHusMmoB. /IBoitHOe OTI0/I0TBOPeHHe Y LIBeTKOBBIX pacTeHuil. O6pa3oBaHue U

pa3BuTHe ceMeHU. MeXaHU3Mbl PeryJsliiy OHTOreHe3a y PaCTeHUH U )KUBOTHBIX

Wcropusi cTaHOBNeHWST U pasBUTUS TEeHETMKW KaKk HaykKd. OCHOBHbIe
reHeTUYeCcKrue TOHATUS W CUMBOJIBL. ['OMOJIOTHUUHBIE XPOMOCOMBI, aJljiebHbfe
reHbl, ajbTepHAaTUBHbIE TIPU3HAKW, [OMWHAHTHBIM M peLleCCMBHBIN TPU3HAK
rOMO3UT0Ta, TeTepPO3UroTa, UWCTasi JMHUS, TUOPWUIbI, TeHOTHUI, (HEHOTHUII.

OCHOBHBIE ~ METOZABl TE€HETHKH: THUOPUAONIOTUYECKUN,  I[UTOJIOTHYeCKUH,

MO]'IEKYJ'IHPHO-FEHETI/I‘IECKI/Iﬁ

MonorubpugHoe ckpeliyBanye. [TepBbiii 3aKkoH MeH/ie/ist — 3aKOH eJUHO00Opa3ust
rubpyIoB TepBOTO TOKOJeHWsl. [IpaBWUO AOMHUHMpOBaHUS. BTopol 3akoH
MeHpens — 3akKOH paciiervieHusi TIpU3HaKoB. lldTonornueckre OCHOBBI
MOHOTHOPH/IHOTO CKpelUBaHus. ['UIoTe3a YUCTOThI TaMeT.

AHanusupytoljee ckpelyBaHude. [IpoMeXyTOUHBIM XapakTep Hac/ie[OBaHMUS.
PaciernsieHre 1ipyM3HakoB [PU HETIOJIHOM JOMUHUPOBAHUU.

[urnbpugHoe ckperuBaHue. TpeTuit 3akoH MeH/je/is — 3aKOH He3aBUCUMOT'0

HaC/ieJOBAHUA IMPHU3HAKOB. ]_[I/ITOJ'IOI‘I/I‘JQCKI/IQ OCHOBBEI ,[[I/IFI/I6PI/I,£[HOFO

CKpelllBaHusl.




CueryieHHoe HacjiefloBaHWe Tipu3HakoB. Pabotel T. Moprana. CuerieHHOe
Hac/ie[JoBaHUe TeHOB, HapyllleHue CLelJieHUusT MeXAy TeHaMu. XPOMOCOMHA
TeopHsl HaC/IeJCTBEHHOCTH.

leHeTvka mosa. XpOMOCOMHBIM MeXaHU3M OIfpejiefieHrs Toja. AYTOCOMBI
T10/I0Bble XPOMOCOMBI. ['OMOramMeTHbIi U reTeporaMeTHbIl o1, ['eHeTUUecKast
CTPYKTypa TIOJIOBBIX XpoMocoM. HacremoBaHue TIpU3HAKOB, CIIEIVIEHHBIX C
TI0JIOM.

'eHoTun Kak 1jesiocTHas crucrema. [11eloTponusi — MHOXKeCTBEHHOE J1efCTBUe
reHa. MHOXeCTBeHHbIN asuienu3M. B3aumo/ielicTBue HeasliellbHbIX TeHOB.

KomriiemeHnTtapHocThb. Onmctas. [Tonumepus

3.4

B3aumoelicTBre reHOTHIIA U Cpefibl IPpY (hopMHpoBaHuH (heHOTUITA. MI3MeHUMBOCT
npu3HakoB. KauecTBeHHbIe U KOIMUeCTBeHHbIe TPHU3HAKU. BUIbI U3MeHUHMBOCTHU:
HeHac/ie[ICTBEHHAas! U Hac/leCTBEHHasl.

MoauduvkaliioHHasi ~ M3MeHUMBOCTb. Posb  cpeabl B (pOPpMUPOBaHUU
MoaMbUKaIIMOHHON W3MeHUMBOCTU. HopMa peakiiuu npu3Haka. BapyalioHHBIM ps
¥ BapualuoHHas KpuBasi (B. WoranHceH). CBoiicTBa Mou(dUKaL[MOHHOU
V3MEeHUYMBOCTH.

I'eHoTUNIMUECKast N3MEeHUHMBOCTb. CBOMCTBA TeHOTUITMUECKON U3MEHUHNBOCTH. BUIH
TeHOTUITUYECKOW M3MEeHUMBOCTU: KOMOWHATHUBHAS, MyTal[OHHASI.

KoMOWHaTHBHass W3MEHUYMBOCTb. Melo3 ¥ TIOJIOBOM MporiecC — OCHOBa
KOMOWHATUBHOM M3MEHUYMBOCTU. PO/Ib KOMOMHATUBHON W3MEHUMBOCTH B CO3/IaHUM
TeHeTHUeCKOro pa3HooOpasus B TipeZiesiaXx OJJHOTO BHU/IA.

MyTalroHHast U3MeHUHUBOCTh. BU/IbI MyTal|uii: reHHbIe, XDPOMOCOMHbEIE, TeHOMHbBIE
CrioHTaHHble ¥ WHAYLMPOBaHHble MYyTalWd. SlfepHble U LUTOIUIa3MaTUUeCK
MyTauuy. ComaThuecKre M MosoBble MyTaluu. [IpuurHbI BO3HUKHOBEHUS My TaLUl
MyTtareHbl YU UMX BJWsSHMAE HAa OpraHuW3Mbl. 3aKOHOMEPHOCTH MYTAal[MOHHOT(
riporjecca. 3aKOH rOMOJIOTMUeCKUX PsIZJOB B Hac/eICTBeHHOM nu3meHurBocTy (H.U.

BaBI/IJ'IOB). BHEH,Z[EPHEIH HW3MEHUKMBOCTb M HAC/IeACTBEHHOCTb

3.5

Kapuotun uvenoBeka. MexayHapogHass IIporpamMma HCCIeJOBaHMSI TeHOMa

yesioBeKa. MeToAbl UM3yueHUsI TeHeTHKU UesioBeKa: TeHeasorhnyecKuid,
ONMM3HETOBBIH, LUTOreHeTUUeCKHUH, MOMY/ISILJUOHHO-CTaTUCTUUECKHUH,
MOJIEKY/ISIPHO-TeHEeTUUeCKHH. CoBpeMeHHOe orpejeseHue reHOoTHUIa:
MI0JIHOTeHOMHOE CeKBeHVPOBaHWe, TeHOTUIIMPOBaHKe, B TOM YUCJ/Ie C TIOMOLLbIO

[MIIP-anam3a. HacnenctBeHHble  3a0oneBaHuWst — ue/ioBeKa. ['eHHble U
XPOMOCOMHBbIe 6ose3nu yesioBeKa. bonesnu C Hac/1e/|CTBeHHOU
Trpe/ipacrioyioyKeHHOCThI0. 3HaueHWe MeJULIMHCKOW FeHeTUKU B MPeJ0TBPALLleHUN

1 JIeUeHNN reHeTUUeCcKux 3a0o/eBaHuii uesioBeka. CTBOJIOBLIE K/IETKU

3.6

JomMecTukaLus v cenekius. 3apoKJeHue CeleKLUU U foMecTuKaluu. Yuenve H. ML

4]
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BaBusioBa o 1jeHTpax NpOMCXO0XKAeHHUs U MHOr00o0pasusi Ky/IbTYPHBIX pacTeHUH.
Posnb cenekiuu B CO35aHUM COPTOB pacTeHUM U NMOPOJ, XXUBOTHBIX. COpT, mopoja,
1ITaMM. 3aKOH FOMOJIOTUYeCKUX PSZIOB B Hac/1ejCTBeHHOU n3MeHurnBocTH H.1.
BaBusioBa, ero 3HaueHue [jisi CeJIeKLIMOHHOMN pabOThI.

MeToapl ceneKIMOHHOW paboTbl. VICKycCTBeHHBIN OTOOp: MacCOBBIA U
WH/VMBUYaNbHbIA.  OTarbl ~ KOMOWHALMOHHOM  ceneKuuu.  VcrnbiTaHue
NpOU3BO/IUTENeld 10 TOTOMCTBY. OTOOp MO TeHOTHUNY C TIOMOIIBIO OLIeHK]
deHOTHIIa TOTOMCTBA U OTOOP T10 TeHOTHUITY C TIOMOIIIbio aHam3a JJTHK.
VickyccTBeHHbIN MyTareHe3 Kak MeTO/ CeJieKLIMOHHOM paboThl. PajrialiioHHbIN 1
XUMUUECKU MyTareHe3 KaK MCTOYHMK MyTaluil y KYJbTYPHBIX (QOpM
opraHusMoB. lcriosib30BaHWe TeHOMHOI'O  pelakTUpPOBaHUs U MeTOZIOB
pekoMbuHaHTHBIX THK /151 mostyueHust UICXO{HOTO MaTepHaa AJisi CeeKI|H.
[Tonyuenne nonurIonjoB. BHyTpuBHzoBas rubpuansaims. banuskopozcTBeHH
CKpellvBaHye, Wid MHOpuAuHT. HepoicTBeHHOe CKpeluBaHue, UM ay TOPU/IHHT.
I'etepo3uc u ero npuuuHsl. Vcrnonb3oBaHue rereposuca B cenekiuu. OtganéHHas
rubpuausanus. IlpeoposieHne Oecruiogusi MeXBUIOBBIX THOpPUAOB. [locTike

ceJIeKII1Mn paCTEHI/Iﬁ N )KUBOTHBIX

joe

HU1A

3.7

OO6BeKTbI, UCI0JTb3yeMble B OMOTeXHOIOTUH, — KIIeTOUHbIe U TKaHeBbie KYJIbTYDBI,
MHUKDOOPTraHU3MbI, WX XapaKTepuCTUKa. TpafuiMoHHasi OHUOTeXHOIOTHS:
xjieborieueHrie,  TIOJydeHHe  KHACJIOMOJIOYHBIX — TIPOJYKTOB,  BUHOJEJIHeE.
Mukpobuoniornueckuii cuHTe3. OOBeKTbl MHKPOOHOTIOTHUECKUX TEeXHOJIOTHH.
[MpousBojcTBO  Oenka, aMMHOKHUCJIOT W  BUTaMUHOB.  VICKyCCTBeHHOe
OIJIO/OTBOpeHUe. PeKOHCTPYKLMSI SIMLEK/IeTOK M KJIOHUPOBaHWE >XKUBOTHBIX.
Merto/ TpaHCIJIaHTaLUK s17jep KIeTOK.

XpoMoCcOMHasi W TeHHas WHXeHepus. VICKyCCTBEeHHBbI CHUHTe3 TreHa |
KOHCTpyupoBaHue pekoMOWHaHTHBIX JJHK. [loCcTiKeHHSI M TI€PCIeKTUBBI
XPDOMOCOMHOW U TeHHOW UWHXeHepuu. MeJuIMHCKUe OHUOTeXHOJIOTHH.

Hcnonb3oBaHMe CTBOJIOBBIX KJIETOK

CucteMa U MHOroobpa3sue OpraHu4eckoro Mupa

4.1

Buonornueckoe  pasHooOpaswe  opraHm3moB.  CoBpeMeHHass  CHCTeMa
opraHduyeckoro mwupa. I[IpuHiunel kKnaccudukauyyd opraHu3MoB. OCHOBHbIe

CUCTEMATHUYECKHE I'PYIITIbI OPraHU3MOB.

OcobeHHOCTH CTpO€HUA U KU3HEeAeATE/JIbHOCTHU OJHOK/JI€TOUHBIX OpraHU3MOR.

bakTepuu, apxeu, 0JHOK/IeTOUHbIe IPUOBI, OIHOK/IETOUHbIE BOJJOPOC/IH, IPYTHe
MPOTUCTBI. KOIOHMaIbHBIE OpraHu3Mbl. [IBr)KeHre OZHOK/IeTOYHbIX OpPraHU3MOB:
amMé0ouIHOe, KTYTUKOBOe, PeCHUUHOe. 3allliTa Y OAHOK/IeTOUHBIX OpPraHW3MOB.

Pa3'Z[p8)KI/IMOCTb Y OAHOKJ/IETOYHBIX OPraHHU3MOB. Takcucel

4.2

MHOroknaeTouyHble pacCTeHus. B3anuMoCBA3b yacTeil MHOT'OK/IETOUHOT'O OpraHu3Ma.




TKaHu, OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOUHOTO opraHu3Ma. OpraHusm
Kak eAuHoe Ienoe. TkaHM pacTeHWHA. THIBI paCTUTENBHBIX TKaHeU:
oOpa3oBaTenibHasl, TIOKDOBHAsi, TIPOBOJSIIAs, OCHOBHAs, MeXaHHWYeCKasl.

OcobeHHOCTH CTpOeHUs, GYHKIMI U PacIoyIoKeHHsI TKaHel B OpraHax pacTeHUin

4.3

BereTatuiBHble U reHepaTHBHbIE OpraHbl pacTeHni. DyHKIMK OPraHOB U CUCTeM
opraHoB. Kapkac pacteHuii. /[Br>keHre MHOTOK/IETOUHBIX PACTEHUI: TPOTIU3MbI U
Hactuu. [lorsiomieHre BOJbI, YIJIEKACIOrO ra3a W MUHepadbHbIX BeIeCcTB
pacTeHusiMU. [IpixaHue pacteHuid. [Iuddy3us ra3oB uepe3 moBepxXHOCTb K/I€TKH.
TpaHCMOpTHBIE CUCTEMBI pacTeHUil. BrbifiesieHWe y pacTeHuWi. 3aiura y
MHOTOK/IeTOUHbIX pacteHnd. KyTukyna. CpezicTBa TAacCUBHOM M XUMHUECK(
3al[UThl. DUTOHIU/BI.

Pa3ipa)kuMOoCThb U peryisiliysi y OpraHu3MoB. Pa3fipa)kUMOCTb U peryJsiius y

MHOT'OKJIETOYHBIX paCTEHHﬁ. PocTtoBbIe BelleCTBa U UX 3HAYEHHE

4.5

MHOroK/IeTOUHble  >KUBOTHBIe.  B3aWMOCBSI3b  yacTell ~ MHOTOKJ/IETOUHOTO
opranu3ma. TkaHH, OpraHbl ¥ CUCTEMbI OPraHOB MHOTOK/IETOUHOT'O OpTraHK3Ma.
OpranusM Kak eguHoe 1jesioe. ['omeocTa3. TKaHU KUBOTHBIX U UeioBeKa. THIIBI
JKUBOTHBIX TKaHeW: >MUTeNMabHas, COeJUHUTE/bHAsl, MbIIIeUHas, HEepBHasl.
OcobeHHoCTH CTpoeHusi, GYHKUMHA W DPacIoyioKeHWs TKaHeld B oOpraHax

JKMBOTHBIX U UeJI0BeKd

4.6

Oprassl ¥4 CUCTeMbI OPraHOB )XUBOTHBIX. DYHKI[MHX OPraHOB U CUCTEM OpPraHOoB.
Onopa Tena opranu3moB. CKeseTbl OJHOK/JETOYHBIX W MHOTIOK/IE€TOYHBIX
JKUBOTHBIX. Hapy>kHbIN 1 BHyTpeHHUU cKeseT. CTpoeHue U TUMbI COeAUHEHUST
KOCTel.

[BrwKeHrve MHOIOK/IeTOUYHbIX JKUBOTHBbIX. [IluTaHue >kuBOTHbIX. [IuTanue
TI03BOHOYHBIX KUBOTHBIX. JIbIxaHue KMBOTHBIX. KoxkHOe abixaHue. YKabepHoe 1
JIETOYHOe [IbIXaHue.

[bIxaHve TI03BOHOUHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEeHHe CTPOeHUs
JIBrKUX [T03BOHOYHBIX KUBOTHBIX. [IpIXaTesibHas cucTema 4esoBeka. MexaHusMm
BeHTWISILMA JIETKUX Yy MTUL U MJIEKONUTArIUX. TpaHCIIOpPT BeljecTB Yy
opraHusMoB. TpaHCIIOPT BeleCTB y JKUBOTHbIX. KpoBeHOCHasg cucrema |
opranbl.  KpoBeHOCHasg  cucTemMa  II03BOHOUHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpaIlleH!sI.  JBOJIIOLMOHHBIE  YCJIO)KHEHWsT CTPOEHHWsS]  KPOBEHOCHOM
CHACTEeMBI TTO3BOHOUHBIX )XUBOTHBIX. BhifjesieHre y opranu3mMoB. BrigeneHue y
JKUBOTHBIX. COKpaTuTe/ibHble BaKyosu. OpraHsl BbijesieHus. CBs3b [10JIOCTH TeJia
C KDOBEHOCHOW M BbIIeJIUTE/IbHOM CUCTeMaMU. BhijjesieHre y T103BOHOUHBI
JKUBOTHBIX. 3allliTa y MHOTOKJ/IETOUHBIX JKUBOTHBIX. IIOKpOBBI M HX

MMPpOM3BOAHEIE.

Pa3;[pa)KI/IMOCTb " perysjisiignsa y OpraHu3MOB. PaB,[[pa}KI/IMOCTB Y OAHOKJIETOYHBIX
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opraHusMmoB. Takcuchl. PasfpakuMOCTb U peryssiquss y MHOIOK/IETOYHBIX
pacTeHuii. PocToBble BeljecTBa U UX 3HaU€HMe.

HepgHas cucrema v pedieKTOpHas peryssiLiydsl Y MHOTOK/IETOUHBIX )KUBOTHBIX.
HepBHas crcrema u eé oTienbl. DBOJIIOLIMOHHOE YC/IOKHEHUE CTPOeHHsI HePBHOU
CUCTEMBI Y JKUBOTHBIX.

Pa3paboTka anropuTMoB U Tporpamm Aasi 3pQpeKTUBHON (YHKLIMOHAILHON
AaHHOTAllUM  TeHOMOB,  TPaHCKPUIITOMOB, IIPOTEOMOB, MeTabo/I0MOB

MHKDPOOPraHU3MOB, paCTeHUM, )KUBOTHBIX U Ue/ioBeKa

OpraHu3Mm 4ejioBeKa 1 ero 3Zj0pOBbe

5.1

OpraHbl ¥ cUCTeMbl OpraHoB yesioBeka. OT/e/bl FOJIOBHOTO MO3Ta TT03BOHOYHBIX
)KUBOTHBIX. Pediekc u pednekTopHas pyra. besycioBHble U yC/IOBHBbIE
peduekcbl. ['yMopanbHasi peryssiqusi W SHJOKDUHHAs CHUCTeMa >KUBOTHBIX 1
yesioBeka. JKese3bl SHJOKPUHHOM CUCTeMBbI M MX TOPMOHBI. [leiicTB1e FTOPMOHOB.
B3auMoCBsI3b HepBHOW M 3SH/JOKPUHHOW cHcTeM. ['WroTanamo-runo@usapHasi

cuctema. Pedekc u pecdnekropHas fyra. besycioBHbIe U yc/i0BHBIE pedhieKCh

5.2

3amuTa opranu3mMa ot 6ose3neil. UMMyHHas cucrema yenoBeka. KineTouHsnii u

TyMOpa/bHbIE UMMYHUTeT. BpoxAEHHbBIN, TPUOOPeTEHHBIN crieludpuuecKuit
UMMyHUTeT. Teopusi  KJIOHa/bHO-CeleKTUBHOrO uMmMmyHuTera (I1.Dpnumx,
@®.M.BepHetr, C.ToHeraBa). Bocmnanute/nbHble OTBeTbl OpraHuW3MoB. Posb

BpO)KAéHHOl" O UMMYHHWTETA B PA3BUTHUU CUCTEMHBIX 3a00/1eBaHUH

5.3

KpoBeHocHasi crctema 1 eé oprasbl. Cep/ilie, KPOBEHOCHbBIE COCY/Ibl M KDOBb.

Kpyru kpoBoobpairienusi. Pabota cepziia u eé perynsiys

5.4

[bixanue uesnoBeka. Iuddy3us ra3oB uepe3 MoBepxHOCTb KJIETKU. [lbIxaTesibHast
cuctemMa 4esjoBeka. [lpIxaTesbHasi —IOBEPXHOCTb. Perymsauus  AbIXaHMS.

[bixarenbHble 00bEMBI

5.5

[MumieBapuTenbHass cucteMa uesnoBeka. OTjenbl MUIeBapUTeNbHOrO TpakKTa.
[MumeBapuTenbHble  >Kese3bl.  BHyTpUIIOZIOCTHOE UM BHYTPHUK/IETOUYHOE

NuilleBapeHue

5.6

ITokpoBel ¥ ux mnpousBogHble. Oprasbl BbijgeneHvs. [louku. CrtpoeHue u
dbyHKI[MOHMPOBaHUe HedpoHa. PUAbTpalus, ceKpeliys U 00paTHOe BCachbIBaHHE

KaK MeXaHH3Mbl paboTbl OpraHoB BeiienieHus. OOpa3oBaHre MOUH y UesioBeKa

5.7

,HBI/DKEHI/IE uyeji0BeKa: MbllleyHas cucreMa. CKe/leTHhIe MBIIIBI 1 UX pa60Ta.

CTPOGHI/IE M TUIIBI COeIMHEHNA KOCTel

Teopust 3Bo/IOLMKU. Pa3BUTHE )XU3HU Ha 3emiie

6.1

OBomoLoHHasg Teopus Y. lapBuHa. IIpeArnocbUIKM — BO3HUKHOBEHUS

JapBuHM3Ma. ’KU3Hb U Hay4yHas JesTe/bHOCTh Y. [lapBuHa.

JBroKynme cu/bl 3B0/OLMY BUAOB 110 Y. /lapBUHY (BbICOKasi MYHTEHCUBHOCTh




Pa3MHOXKEHUs OpraHW3MOB, Hac/Ie[CTBeHHasi HW3MeHUHWBOCTb, Oopbba 3a
CYIIIeCTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuHTeTUuecKoi Teopuu 3Bostoluu (CTD). HelltpanbHasi Teopust
sBomoLun. CoBpeMeHHast 3BOJTIOL[MOHHAst OMo/IoTHs. 3HaueHue 3BOJTIOL[MOHHOM

TeopuH B ((OPMUPOBAHUY eCTeCTBEHHO-HayUHOM KapTUHbI MUpa

6.2

[MonynAums Kak 5/ieMeHTapHasi eAuHMIla 3Bomolud. CoBpeMeHHble MeTO/b

OLIeHKM TeHeTUYeCKOTrO0 pa3HooOpasusi W CTPYKTYphl TMOMy/suuii. Vi3MeHeHue

reHo(oH/a TMOMYJSAMU KaK 3JeMeHTapHOe »>BO/IIOLMOHHOE siBJieHWe. 3aKOH
reHeTHYecKoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOPbl (OBWKYLME CH/bl) 3SBOJIIOLMUA. MyTallMOHHBINA
nporiecc. KombuHaTvBHasi u3MeHUYMBOCTb. [lpeiid reHOB — ciydaliHble
HeHarpap/ieHHble U3MEeHeHWsl 4YacTOT asuiefied B momynasauusax. JddexT
OCHOBATeJIsl. Murparumu. N3onsums TIOTTY JISILIAIA: reorpauueckas
(mpocTpaHcTBeHHas ), broiornyeckas (penpoaAyKTHUBHas).

EctecTBeHHbIE OTOOP — HampaBisiONMK  (GakTop 3BOJIOLUH. DOpMBI
eCTeCTBEHHOTO0  0TOOpa:  /ABWXKYILWHM, CTaOWIM3UPYIOIIWK,  pa3phIBAIOIIUMA
(om3pyrituBHBIA). [TosoBoM 0TOOP.

[Mpucriocob/eHHOCT, ~ OpPraHU3MOB ~ KaK  pe3y/bTaT  MHUKPO3BOJIHOLUM.
Bo3HukHOBeHHe — mpucriocoOsieHMid y  opraHuM3MoB.  Apomopdo3sl U
uaroaanTauyu. [IpuMepsl MpucnocobieHuit y opraHn3MoB. OTHOCHUTE/TbHOCTh

NpUCIoco0/IeHHOCTH OPraHU3MOB.

Bug, ero xpurtepud U CTPyKTypa. BwujooOpa3oBaHuWe Kak pe3y/bTaT
MUKpO3BOMIOLMUA. WM3omsanusi — KimoueBoi (aktop BujoobpasoBanusi. Ilytu
CII0Co0bI BUZI000pa30BaHUs: ajiyiornaTpuueckoe (reorpaduueckoe),
cuMrnaTpuyeckoe  (3KOJIOTUYECKOe),  «MIHOBeHHOe»  (TIOJIUTIIOHAM3alius,
rubpuau3sanys). JTelbHOCTb IBOMIOLMOHHBIX TIPOL[ECCOB.

MexaHn3Mbl hOPMHUPOBaHKST OMOIOrMUeCKOT0 pa3Hoobpasusi.

Posib 5BO/TIOLIMOHHOM OMOIOTHY B pa3paboTKe HayYHBIX METO/IOB COXPaHEeHHsI

bropasHoobpasuss. MUKpO3BOMIOLMS ¥ KOIBOJIOLMS TApasUTOB M UX XO35¢

MexaHU3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCO0bI 60pbObI

C Hell

’B.

6.3

MeToapl M3yuyeHUs MakKpo3BOMOLMH. [laseoHTonornueckre MeTOAbI U3yueHY
sBosroLuU. [lepexosiHbie hopMbl U (hUOreHeTHUeCKUe Psifibl OPraHU3MOB.
buoreorpacduyeckre MeTo/bl M3ydeHus 3BosoLMU. CpaBHeHUe GUIOpkl U (ayHbl
MaTeprKOB 1 0CTpoBOB. buoreorpaduueckue obnactu 3eman. Busbl-aHaeMuky u
PETUKTBHI.

OMOprosoriyeckie U CpaBHUTETbHO-MOP(OIIOruueckrie MeTO/bl H3yueHHUst
3Bo/OLMU. ['eHeTHMUecKuMe MeXaHM3Mbl 3BOJIIOLMM OHTOTeHe3a U TOsIB/IeHUS]

SBOJIFOLIMOHHBIX HOBIIIECTB. I'omonornyHbie n dHA/IOTYHbIEe OpraHbl.

i1




PynumeHTapHble  opraHbl W aTaBU3Mbl.  MoJieKyJisipHO-TeHeTHYeCKue,
OMOXUMHUECKHe W  MaTeMaTUdecKhe  MeTOJbl  W3yUeHHWs  SBOJIIOLIWH.
'omonoruuHblie reHbl. COBpeMeHHbIe MeTO/[bI TIOCTPOeHUsT (PHUTOTeHeTUUeCKUX
JlepeBbEB.

XpOMOCOMHBIE MYTalK U 3BOJTIOLIVSI TEHOMOB.

OOmye 3aKOHOMEpPHOCTH (TIpaBW/ia) 3BOMIOLMH. HeobpaTUMOCTh 3BOJIFOIMH.

ApantvBHas paguauys. HepaBHOMepPHOCTb TEMIIOB 3BOJTIOLIMU

6.4

HayuHble rumoTesbl TPOMCXOXKIAEHUsT JKU3HM Ha 3emse. AOuWoreHes u
naHcrnepMusi. JloHayuyHble TIpe/iCTaB/IeHus O 3apOXKeHUM KMU3HU (KpealioHU3M).

'MnoTe3a NOCTOSIHHOTO CaM03apOsK/eHNs XKU3HU U e€ ONpOBep KeHue OIbITaMu

®. Pegu, JI. Cnamianuanu, JI. Ilactepa. I[IpoucxoxzpeHue >KU3HU U
actpobuosorusi.

OcHOBHbIE 3Tafnbl HeopraHWuUeckKoW »sBosoLMU. [lnaHeTapHasi (reonoruuecka
3BomOLMs. XUMHUUecKass JBOMIOLUS. AOHOTeHHBIM CHUHTe3 OpraHW4YecKHX
BelllecTB M3 Heopranudeckux. Ombir C. Mwuwtepa u I'. HOpu. O6pa3oBaH

IoJ/IMMepoOB M3 MOHOMEDOB. KOBL[epBaTHaH runote3a A.U. OnapHHa, rurioresa

nepBuuHoro OympoHa /[Ik. XonjeliHa, reHetwueckas ruroresa [. Ménnepd.

Pubosumer (T. Uek) u rumnoresa «vupa PHK» VY. T'mnbepra. ®opmupora
MeMOpaH ¥ BO3HUKHOBEHUE MPOTOK/IeTKH.

Victopust 3eMnu ¥ MeTO/ibl €€ u3yueHusl. VIcKonaeMmble OpraHA4yecKre OCTaTKU.
['eoxpoHosiorus ¥ eé MeTozibl. OTHOCUTe bHAs U aDCOTIOTHAsI TeOXPOHOJIOTHS.
['eoxpoHoOrMyeckKas 1Kana: 30Hbl, 3pbl, IEPUO/IbI, STIOXU.

HauvasnbHble 3Tanbl opraHiyeckou 3BomoLuid. [TosiBneHre 1 9BOMIOLMS MIEPBbIX
KJIeToK. OBoouysi MeTabonmm3ma. BO3HMKHOBeHHE TI€PBBIX  JKOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIEHKY KaK aHasIor MepBbIX Ha 3emsie COOOIIIeCTB.
CrpomaronuTel. [IpoKaproThI ¥ 3yKapHOTBI.

[TpoucxoxkaeHre 35yKapuoT (cuMbuoreHes). OBO/IOLIMOHHOE TIPOWCXOJKJAEHHE
BUpYCOB. [Iponcxo)kieHre MHOTOK/IeTOYHBbIX OpraHUu3MoOB. Bo3HMKHOBeHue
OCHOBHBIX TPYIIII MHOTOK/IETOYHBIX OPraHHU3MOB.

OcHOBHBIE 3Talbl 5BOMIIOLMM BBICIUMX pacTeHUW. OCHOBHbIe apoMOp(03bl
pacteHuii. Bbixos pacrteHun Ha cymy. [losBrneHue CIIOpPOBBIX pacTeHUMU W
3aBoeBaHWe MMM cymM. CeMeHHble pacTeHMs. [Ipoucxok[eHre I[BeTKOBbIX
pacTeHui.

OcCHOBHBIE 3Tarbl 5BOMIIOLMU >KMBOTHOrO Mupa. OCHOBHbIe apomMopgo3bl
JKUBOTHBIX. BeHzckast ayHa. KemOpuiickuii B3pbIB — TOsIB/IEHHE COBPEMEHHBIX
TUNOB. [IepBbie XOpAOBbIe )KUBOTHBIE. JKU3HB B BOJie. DBOJIIOLINS T03BOHOYHBIX.
ITpoucxoxaenre ambuoMii 1 penTuaui. [IporcxoKaeHre MIeKOITUTAIOUX U
ntuy. [lpuHipn KmroueBoro apomopdo3a. OcBoeHWe 0ecCrio3BOHOUYHBIMU U

MO3BOHOYHBIMHA )KUBOTHBIMU CYIIIH.

)

e

HI1e




Pa3BuTtHe KU3HU Ha 3eMJie TI0 3paM U TIepUoZiaM: apXeid, IpoTepo30i, 1aeo030H,
Me30301, KaiiHOo30i. OOIIasg XapakTepUCTHKa KIMMara W Te0JIOTHYeCKUX
ripoijeccoB. [TosiB/ieHMe U pacijBeT XapaKTePHBIX OPraHU3MOB. YTie00pa3oBaHue:
ero YC/I0BUs 1 BJMSIHUE Ha Ta30BbIii COCTaB aTMOC(hephl.

MaccoBble BbIMUpPaHHSI — SKOJOTMUeCKWe KPU3UChl mpouuioro. [IpuunHbI
CJIeICTBUSI MAaCCOBBLIX BbIMUpaHuii. CoBpeMeHHbIN K0JIOTHUeCKUi KPU3UC, eT0

0COOEHHOCTH

[

6.5

Pazpenbl M 3ajjauM  aHTpPOMOJOTHU. MeTo[bl aHTporonoruyd. CTaHOBIeHUe

HPEACTHBJIEHI/II‘;I O TIPOUCXOXAEHUHN YeJIOBEeKd. COBpEMEHHBIe Hay4HbI€ T€OPpUH.

CXO,[[CTBO yesoBeKa C >KMBOTHBIMHU. CHcTeMaTUUeCKOe TII0JI0JKEHHEe YeJIOBeKQ@.

CBugieTenlbCTBA  CXO/CTBA  Ue/liOBeKA C  JKUBOTHBIMU:  CPaBHUTebHO-
Mopdonoruueckue, MOpUOJIOTHYECKHE, (bu3nos0ro-6MOXUMHUECKHeE,
noBesieHueckre. OTIMUMs YesloBeKa OT XKUBOTHBIX. [IpsAMox0yKieHre 1 KOMILIEKC
CBsI3aHHBIX C HUM TPM3HAKOB. Pa3BUTHe r0JI0BHOTO MO3ra M BTOPOM CUrHaIbHOM
CUCTEMBI.

Iewkymye cunbl ((akTopbl) aHTpororeHesa: OWOOTMYECKHe, COLMA/bHBIE.
CooTHoIieHre OUOIOTMUeCKUX U COIMAbHBIX (haKTOPOB B aHTPOIIOTeHe3e.
OCHOBHbIE CTaZIUM aHTPOTIOTeHe3a. ABCTPaJONUTeKU — ABYHOTHe TIPeJIKH JIF0/Iei.
YenoBek yMesnblif, TepBble U3rOTOB/IEHUs OpyAud  TpyZa. UYesoBek
MPAMOXOZSIIMM U TIepBbIM BbIXOJ, Jitofeid 3a mipefenbl Adpuku. YemoBek
refizienb0eprckuii — oOOIMIA TpPeJOK HeaHJepTaJbCKOTO Ue/loBeKa U UesiOBd
pasymMHoro. YenoBek HeaHZJepTaJbCKUM KakK BHUJ, JIOfeld XOJIOAHOTO K/IWMa
YenoBeK pa3yMHbIM COBPeMEHHOTO THIA, [JEeHHWCOBCKUM uesioBeK, OCBOeHHe
KOHTUHEHTOB 3a TipefiesiaMu A QpuKu.

OBOJIIOLIUSI COBPEMEHHOTO uYesioBeKa. EcTecTBeHHbIE OTOOD B TOMYJISALUSIX
yesioBeKa. MyTallMOHHBIN Mporiecc U nosimmMopdusm. [1onynsiyoHHbIe BOJHBI,
Jpeli reHoB, Murpanus U «3¢¢heKT oCHOBaTeIsI» B MOMYJALUAX COBPEMEHHOTO
YesioBeKa.

Uenoseueckre pacel. Ilonatue o pace. bosplive pacel:  eBporeoujHas
(eBpa3uiickasi), aBCTpa/io-HerpouziHasi  (3KBaTopua/bHasl),  MOHTOJIOW/HAs
(a3uarcko-ameprKaHcKasi). Bpemsi u myTH paccesieHMsl uesioBeKa IO TIlJlaHe
EnvHCTBO  4yenoBeueckWx pac. HayuHasi HecOCTOSITe/TbHOCTb — pacu3Ma.
[TpucrocobeHHOCTh YesioBeKa K Pa3HbIM YCIOBUSIM OKDY’Karollel Cpefpl.
Bnusinue reorpaduueckoit cpeasl u gApelida reHoB Ha Mopdosnorvi U

Q)HBI/IOJIOFI/IIO yesioBeKa

Kad

rd.

re.

OKOCUCTeMbI U MPUCYIIIE UM 3aKOHOMEPHOCTU

7.1

Pa3pens! u 3agaum 5kos10ruu. CBsA3b 3KOJOTUU C APYTMMH HayKaMH.

Metoapl 3Kojioru. IlosieBble HabO/OJeHUS. JKCIIEPUMEHTHI B 9KOJIOTHU:




NIpUpOZHble U JiabopaTopHble. MogenvpoBaHWe B 3KOJIOTHH. MOHUTOPUHT

OKpY’Karollel Cpe/ibl: JIOKa/IbHBIN, perHOHATbHBIA U T7100a/TbHbBIN

7.2

OKosoruueckre (HakToOpbl W 3aKOHOMEPHOCTH WX JeMcTBusA. Knaccudukaim
9KOJIOTUUECKUX (DaKTOpoB: abHOTHUecKHe, OHOTHUECKHEe, aHTPOIOreHHbIE.
OO6me 3aKOHOMEDPHOCTU [IeMCTBUS  JKOJIOTHUECKHUX  (akTopoB. [IpaBuiio
munumyma (K. Inpenrens, FO. JInbux). TosiepaHTHOCTh. OBPHUOUOHTHBIE
CTeHOOWOHTHBIE OPraHU3MBbI.

Abuotnueckue dakTopsl. CBeT Kak 3K0J0rudeckui pakTop. [eicTBre pa3HbIX
yUaCTKOB COJIHEYHOT'O CIeKTpa Ha OpraHu3Mbl. OJKOJIOTHYEeCKHe TPYIIIbI
pacTeHHWi W JKMBOTHBIX IO OTHOILIEHHIO K cBeTy. CHrHazsbHasi poJjib CBeET
DoTONepUOIU3M.

TemniepaTypa Kak 95KoJjiorudyeckuii ¢akrtop. [lelicTBue TemriepaTypbl Ha
opraHu3msbl. [1oMKUIOTepMHBIE Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEDPMHBIE U
CTeHOTepMHbIe OPTaHU3MBbI.

BraxHOCTh Kak 9kKojiorudyeckud akrop. IlpucrocobneHuss pacTeHud K
ToZiep>KaHuio0 BoiHOTO OanaHca. Kiaccudukaiusi pacTeHu 1Mo OTHOIIEHUIO K
Bogie. [Ipucrioco6/ieHust JKUBOTHBIX K M3MEHEHHUIO BOJHOTO PeXKUMa.

Cpenbl 00WTaHUS OpraHW3MOB: BOJHas, Ha3e€MHO-BO3/yIlIHasi, TTOUBEHHas,
ryOMHHAs ~ TIOJTIOYBEHHAs, BHYTpUOpraHu3MeHHas. ®OU3UKO-XUMUYECKUe
0COOEHHOCTH cpeJ; OOWTaHUSI OpraHWU3MOB. IIpucriocoOneHUss OpPraHW3MOB K
JKU3HU B Pa3HbIX Cpefiax.

buonorunueckue PUTMEI. Brelnue n BHYTPE€HHHE DUTMEL. CyTquHe H roguyYyHbIe

PUTMBIL. HPI/ICHOCO6J'IEHHOCTB OpraHM3MOB K C€30HHBIM HW3MEHEHUAM YCJ'IOBMﬁ

JKU3HHU.

JKusHnenHble popMbl opraHru3MoB. [ToHsTHe 0 >Kru3HeHHOU dopme. JKU3HeHHbIe
dbopMbI pacTeHuil: JepeBbsi, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBl
oJjHO/IeTHUe TpaBbl. ’Ku3HeHHbIe (HOPMBI KMBOTHBIX: TH[POOMOHTHI, TeOOUOHTHI,
a3pobroHThl. OCOOEHHOCTH CTPOeHUsT U 00pa3a >KHU3HH.

buotnueckune dakropel. Bugbl OHOTHYECKUX B3aUMOJEMCTBUI: KOHKYDEHLIUS
XULHUUECTBO, CMMOMO03 U ero ¢opmbl. [lapa3utrsm, Koomneparys, MyTyaau3m,
KOMMeHCaJIi3M (KBapTUPaAHTCTBO, HaxX/1eOHUUEeCTBO). Hetpoduueckue
B3aMMOJIeMCTBUS  (TomMueckue, (dopuueckre, ¢abpruueckue). 3HaueHHE
OMOTUUECKMX B3aUMOJIEHCTBUN [/I CYIIeCTBOBAHUS OPraHU3MOB B Cpeie

oburanust. [IpUHIMIT KOHKYPEHTHOTO UCK/TFOUeHHUsT

D.

7.3

OKOJIOrHUecKre XapaKTepUCTHKK Monyasiuyu. [Tomynsiys Kak 6rosiornyeckast
cucrema. Posib HeOTHOPOTHOCTH Cpe/ibl, PU3NUeCcKUx ODapbepoB M 0COOEHHOCTEH
OvonoruK BUJIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPhI MTOMY/ISLHH.

OcCHOBHBIE TIOKa3aTeau MnomnyJ/jagquu: 4uCjIeHHOCTb, I1IJIOTHOCTb, BO3pPdCTHAA |

10JI0Basi  CTPYKTYPa, POJKAaeMOCTb, TIPUPOCT, TEMIT POCTa, CMEPTHOCTb,

41
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MUTpaLysl.

JKoJsioruyeckasi CTpPyKTypa rmnonyasuud. OLieHKa YWC/IeHHOCTU IIOIYJISLUH.
[uHamuKa Nomny/suyy U eé perysiys. buotTrueckyii moTeHLuan Momy asiLiuy.
MopgenvupoBanve [OWHaMUKM TOnyasyud. KpuBble pocra  4KMC/IEHHOCTH
nonysisiuyyi. KprBble BbDKUBaHUSA. Perysiiusi UYMC/IEHHOCTH MOMYJSLUN: POJb
(aKkTOpOB, 3aBUCALIUMX W He 3aBUCALIUX OT IJIOTHOCTH. OKOJOTHYecKue
cTpareruu BUJ0B (1- U K-cTparerun).

[TonsTie 006 »3KOMOTMUECKOW HUIle BHAA. MecrtoobuTaHue. MHoOromepHas
MoZiesib  3Konorudyeckont Huiiv k.M. XatumHcoHa. Pa3Mepnl 35KO/0rMyeckd
HuM. [loTeHLMabHas ¥ pean30BaHHAasK HULLY.

Bup kak cucrema mnonyssuuid. Apeasnbl BUAOB. BHIbI M UX >KU3HEHHbIE
cTpaterd.  3aKOHOMEpDHOCTM  TOBeJeHWss U  MWrpaluil  >KUBOTHBIX.

buonornueckue vHBa3uu Uy>XepOJHbIX BHU/10B

7.4

CoobmiecTBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsi3M MeXay
opraHu3MamMi B OuoreHo3e. DKOcHCTeMa KakK OTKpbITass cuctema (A.JK.
Tencnn). @yHKIMOHaA/NbHbIE OJI0KM OpPraHU3MOB B 3KOCHUCTEME: TPOJYLEHTH
KOHCYMEHTHI, pefiylieHThl. Tpoduueckre ypoBHU. Tpoduryeckue LNy U CeTy.
Abuotnueckue 6/10ku 3KocucTeM. [T0UBBI ¥ Wb B 9KOCHCTeMax. KpyroBopor
BellleCTB 1 [IOTOK SHepryuy B 3KOCHCTEMe.

OcHOBHBIe MOKa3aTen 3KocucTemMbl. bBuomacca v npoaykuus. OKonoruyeckye
MUPaMU/IbI uricesi, 6oOMacChl U SHEPTHUH.

HampaBiieHHbIe 3aKOHOMepHbIe CMEHBI CO00IIeCTB — CyKIjecCHu. [lepBUUHbBIE U
BTODUYHbIE CYKLIECCMM W WX TIPUYMHBL. AHTpPOIOTeHHble BO3JEUCTBUSI Ha
cykueccun. KimiMakcHoe coobiriectBo. bropa3HooOpasue U 1ojiHoTa KpyroBopoTa
BeIlleCTB — 0OCHOBA yCTOMUMBOCTH COOOILECTB.

[IpupogHble 3KOCHCTEeMBbI. AHTPOMOreHHbIE 3KOCHCTEeMbI. ATPO3KOCHCTEMa.
ArpoueHo3. Paznuuuns Mexxly aHTPOIIOT€eHHbIMU Y TIPUPOJHBIMU 3KOCUCTEMaMM.
¥Ypbo3kocrctembl. OCHOBHBIE KOMITOHEHThI ypOosKkocucteM. I'opozickasi diopa u
dayna. CuHaHTpoMnM3aLus ropoAcKoit (hayHbl. Bruonoruueckoe v Xo3sCcTBEHHOE
3HayeHHe arpo3KoCUCcTeM U ypOosKocucTeM. 3aKOHOMePHOCTH (hOPMUPOBAHKS
OCHOBHBIX B3aUMO/IeHICTBUI OPraHU3MOB B 5KOCHUCTEMaX.

[TepeHOC 5Hepryy U BeIeCTB MeX/1y CMeXHBIMU SKOCUCTEMaMU. Y CTOMUUBOCTD
OpraHU3MOB, TMOMNYJ/SLUM W SKOCUCTEM B YCJIOBUSX €CTeCTBEHHBbIX U

AaHTPOIOTeHHbIX BO3/eMCTBUN

7.5

buocdhepa — obmieriaHetapHas o6osiouka 3emsd, Te CYIIeCTBYeT WU
CyIlleCTBOBasla >kKU3Hb. YueHue B.U. BepHazackoro o Ouocdepe. Ob6mactu
6uocdepsl U eé coctas. XKuBoe BelijecTBO 6Hocdepsl 1 ero hyHKIUH.
3aKOHOMEPHOCTH cyljecTBoBaHUs Ouocdeprl. OcobeHHOCTH Ouochepsl Kak

r00abHOM ~ 9KOCHCTeMBbl.  JIMHaMHMuecKoe  paBHOBecMe B OGuocdepe.

-



KpyroBopoTbl BelljecTB ¥ OHOreoXMMUUecKde IMK/IbI (yrjaepoza, a3oTa).
PUTMHUHOCTE sIB/IEHUI B Orocdepe.

3oHanbHOCTE O6rocdepsl. [ToHsTHE 0 6ioMe. OCHOBHBIE OMOMBI CYIIIN: TYH/[Pa,
XBOWHbBIE Jleca, CMeIllaHHble W IIHMPOKOJIMCTBEHHbIE Jieca, CTelW, CaBaHHBI,
MyCTbIHK, TPOIUYECKWe Jieca, BBICOKOTOPbs. KiMMar, pacTUTeNbHBIA U
JKUBOTHBIHA MUP OMOMOB CYIIIH.

CTpyKTypa U YHKIIMS )KUBBIX CUCTEM, OLIEHKA UX PeCYpPCHOTO MOTeHI[Haa 1

o6urochepHbIX QyHKIMMA

7.6

OKOJIOTHUeCKHe KPHU3UChI U MX MPUUMHBL. Bo3zelicTBre uesioBeka Ha 6uocdepy.
3arpsisHeHUe BO3yILIHOU cpe/ibl. OXpaHa Bo3Ayxa. 3arpsi3HeHre BOIHOU Cpe/ibl.
OxpaHa BoJHBIX pecypcoB. Pa3pyiieHre mouBsl. OxpaHa MOYBEHHBIX PeCYpPCOB.
N3meHeHue kivmara.

AHTpoOmoreHHOe BO3/IeMCTBME Ha PpACTUTe/bHbIM U >KUBOTHBIM MuUpP. OxpaH
PaCTUTEeTBHOTO U )KUBOTHOT'O MHpa. OCHOBHbIE TIPUHLIUTIBI OXPaHbl TIPUPO/IbI.
Kpacuble kuuru. Ocobo oxpaHsiemble npupozHble Tepputopur (OOIIT).
boranuueckue cafibl ¥ 300/I0TUUECKHe TIapKHU.

OcHOBHble TIDUHLIMIIBI YCTOMUMBOIO pa3BUTHs UesioBeuecTBa U TPUPOABI.
PaijyoHasbHOe — TIPUPOJIOTIONB30BaHME W COXpaHeHWe  OMOIOrMUecKoro

pa3HoobOpa3us 3eMiu

[<5)




YYEBHO-METO/NYECKOE OBECIITEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* Buosorusi. Buonoruueckue cucremsl U riporjecchl; 10 kacc. yriaybieHHOe
obyuenue TepemoB A.B., [TerpocoBa P.A. OG111eCcTBO C OrpaHUUeHHOMN

oTBeTCTBeHHOCThI0 « IOl MHEMO3NHA»

METOANYECKHWE MATEPUA/JIBI VIS YUUTEJIA

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETH

MHTEPHET
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