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BMONOIrnsA (YrMYBNEHHbIA YPOBEHD)

NOACHUTEJIbHAA 3ANMUCKA

Mporpamma no yyebHomy npeamety "bBuonorms" (ganee - Guonorns) Ha ypoBHe

cpeaHero obuiero obpasoBaHust paspaboTaHa Ha ocHoBe dPedepanbHOro 3akoHa
oT 29.12.2012 Ne 273-93 «O6 obpasoBaHunn B Poccurckon ®eagepaunny, rocC
COO, KoHuenuuun npenogaBaHus y4ebHoro npeameTa «brnonorns» n 0CHOBHbIX

nonoXxeHun denepansHon paboyen NporpamMmmbl BOCNNTAHUS.

Y4uebHbIn npeameT «brnonoruay» yrnybnéHHoro ypoBHs nayyenus (10—11 knacceol)
ABNSAETCA OOHUM M3 KOMMOHEHTOB NpeaMeTHon obnactn « EcTecTBEHHO-Hay4YHbIe
npegmeTbl». CornacHo nonoxeHnam @roc COO npodunbHble y4vebHble
npegmMeTbl, u3yyaemble Ha YrnybnéHHOM YypoBHe, SBMAKTCA Cnocobom
anddepeHumaummn obydeHna Ha ypoBHe cpegHero obuwiero obpasoBaHuA U
npu3BaHbl 06ecneynTb NPEEMCTBEHHOCTb MEXAY OCHOBHbIM OOLLUMM, CpeaHuM
o6LWwunm, cpeaHMM NpodeCccMOoHanbHbIM U BbICLLMM 06pa3oBaHueM. B To e Bpems
Kaxablih 13 3TuUX y4ebHbIXx npegMeToB [AOMKeH OblTb OpUMEeHTUPOBaH Ha
npuopuTeTHoe pelleHne obpasoBaTesibHbIX, BOCAUTATENbHbIX U pa3BMBaOLLMX
3agad, CBA3aHHbIX C NpodopueHTaumern obyyarLNXCa U CTUMYNMPOBAHUEM
MHTEepeca K KOHKpeTHOW ob6riacTM Hay4yHOro 3HaHWs, CBSi3aHHOro ¢ Guonoruven,
MeOMLNHOM, 3KONOormemn, NCMxonornemn, CrropToMm UM BOEHHbIM LESNOM.

Mporpamma no yyebHomy npeamety "Buonormna" naért npeacraeneHne o Lenm u
3agavax u3yyeHusa yvyebHoro npegmerta «buonornsi» Ha yrnybnéHHom ypoBHe,
onpegenseTr obss3aTenbHoe (MHBaApWAHTHOE) NpegMeTHOe CoaepXKaHue, ero
CTPYKTYpMpOBaHME MO pasgenam W Temam, pacnpegeneHve no Kraccam,
pekoMeHayeT nocnenoBaTenbHOCTb U3yveHus y4ebHoro maTtepuana c y4€Tom
MEeXnpeaMeTHbIX WU BHYTPUMNPEeAMETHbIX CBS3en, NOrnkn yyebHoro npouecca,
BO3pacTHbIX 0cobeHHocTen oby4datowmxcs. B nporpamme no 6Guonorum
peanu3oBaH NPUHUMN MNPEEeMCTBEHHOCTU C M3y4yeHMeM Omonormm Ha YpOoBHe
OCHOBHOro obuero obpasoBaHusi, 6Onarogaps 4emy npocmMaTpMBaeTcs
HanNpaBneHHOCTb Ha nocregywulee pasButMe  OUONOMMYECKUX  3HaAHWUN,
OPUEHTUPOBAHHbLIX Ha POPMMPOBAHNE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHMS,
9KOSIOrMYeCcKoro MbILWEHUs, NpeacTaBreHnin O 340pOBOM obpase >KM3HKU, Ha
BOCNUTaHMe OepexxHOro OTHOLIEHMS K OKpyXawwen npupogHon cpefe. B
nporpamme no 6uonornm Takke Moka3aHbl BO3MOXHOCTM y4yebHOro npegmeTta
«buonorna» B peanusaumm TpeboBaHun SGrocC COO kK nnNaHUpyembiM
NIMYHOCTHbIM, MeTanpeaMeTHbIM U NMpeaMeTHbIM pes3ynbTatam obyyYyeHus u B
opMMPOBaHNUN  OCHOBHbIX BMAOB Yy4ebOHO-NO3HABATENbHOM AEATENbHOCTU
obyyaroLmxca no OCBOEHUIO copepXaHus OGuonorndeckoro obpasoBaHMsA Ha
ypoBHe cpeaHero obuiero obpasoBaHusl.

Y4yebHbii npegmeT «buonorvs» Ha ypoBHe cpefHero obuiero obpasoBaHus
3aBepliaetT Ouonornyeckoe o06pasoBaHME B LUKOME W  OPUEHTMPOBAH Ha
paclumMpeHnne n yrnybneHne 3HaHUI 00yYaloLMXCS O XMBOW NPUPOAE, OCHOBaX



MOMNEKYNSPHOM M KNeTOYHOW Guonoruun, ambpuonormm n Guonormm passuTus,
reHeTUKM, cenekuun, GUOTEXHONOMNN, IBOSTHOLMOHHOIO YYEHMS 1 SKOMOrMN.

N3yyeHne yuebHoro npegmeta «buonorms» Ha yrnybneHHOM ypoBHe
OPUEHTUPOBAHO Ha MNOArOTOBKY OOyYalLWMXCA K nocreayrolemy nonyyYyeHuo
buonormyeckoro obpasoBaHMss B By3ax W OpraHu3auusix  cpegHero
npodgeccmoHanbHoro obpasoBaHusa. OCHOBY ero cogepXxaHusi cocTaensieTr
cuctema BUONOrMYECKUX 3HaHUK, MOMYYEHHbIX MpU U3ydeHun obydarowmmmcs
COOTBETCTBYHOLUNX CUCTEMATUYECKUX pa3denoB BMONorMmM Ha ypoBHE OCHOBHOIO
obuiero obpasoBaHus, B 10—11 knaccax aTu 3HaHUA nony4dalrT passutue. Tak,
pacwmpeHbl 1 yrnybneHbl ©uonornyeckme 3HaHWA O pPaCTEHUSAX, >KUBOTHbIX,
rpnbax, OakTepusx, opraHM3aMe u4enoBeka, OBWWMX 3aKOHOMEPHOCTAX XXWU3HMW,
AOMNOMHUTENBHO BKITKOYEHbI Bronornyeckne ceeeHus npuknagHoro 1 NoMCKoBoro
Xapakrepa, KOTopble MOXHO UCMOSIb30BaTb Kak OPUEHTUPbLI A51S nocrneayroLlero
Bblbopa npodgeccun. Bo3amoxHa Takke WHTerpauusi BMonornyecknx 3HaHwm c
COOTBETCTBYHOLMMN 3HAHUAMU, MONYYEHHbIMU OBYy4YalLWMMUCA NPU U3YHEHUN
PU3NKN, XNMUK, reorpadum n MaTeMaTuKu.

CTpykTypa nporpammbl no yyebHomy npeameTty "bBronorma” otpaxaet CUCTEMHO-
YPOBHEBbIA N 3BOMIOLMOHHBIN MOAXOAbl K M3ydeHunto Guonormn. CornacHo um,
N3y4yarTCA CBOMCTBA W 3aKOHOMEPHOCTU, XapaKTepHble AN XMBbIX CUCTEM
pa3HOro YpPOBHS OpraHuM3auuun, 3SBOSMOLMM OpraHM4yeckoro mupa Ha 3ewmre,
coxpaHeHust buonormyeckoro pasHoobpasuss nnaHetbl. Tak, B 10 knacce
N3y4alTCA OCHOBbl MOSEKYNAPHON WU KNeToYHon 6uonoruun, ambpuonornm wm
ouonornn pasBUTUS, TEHETUKM U cenekunn, BUOTEXHONOrMM U CUHTETUYECKON
ouonoruun, akTyanusupyrTca 3HaHua obyvarowmxcsa no 6oTaHuke, 300M0Mun,
aHatomun, dmsmnonormn 4Yemnoseka. B 11 knacce u3yyaroTcs 3BOSIOUMOHHOE
y4yeHue, OCHOBbI 3KONOrmn 1 yyeHme o buocdepe.

YyebHbii npegmeT «brnonorua» npmnsBaH obecneyntb 0OCBOEHUE 0by4varoLwmmMmncs
BUoNornyecknx TEOpUM M 3aKOHOB, WAEW, NMPUHLMMNOB M MPaBuUIl, Nexalimx B
OCHOBE COBPEMEHHOWN €CTECTBEHHO-HAYYHOWN KapTMHbI MUpPa, 3HAHWIA O CTPOEHUH,
MHOroobpasun n 0CoBEeHHOCTAX KNeTkW, opraHuama, nonynauuu, GuoueHosa,
9KOCUCTEMbI, O  BbIOAKOWMNXCA  HAYYHbIX  OOCTUXKEHUSIX, COBPEMEHHbIX
nccrnegoBaHnsx B 61Monormm, NpuknagHbIX acnektax bruonornyecknx 3HaHmmn. ns
pasBuUTMS U NogAepXaHus WHTepeca obyvawwmxcss K Guonorum Hapsgy co
3Ha4YNTENbHLIM OOGBLEMOM TEOPETMYECKOIO MaTepumarna B cogepXaHnm nporpammbi
no 6muonorMm NpegycMoTpeHO 3HAKOMCTBO C UCTOPUEN CTAHOBMNEHUSA U Pa3BUTUS
TOW unum nHom obnactn 6Guonornn, BKNAOOM OTEYECTBEHHbLIX U 3apybeXxHbIX
YYEHbIX B pELLEHME BaKHENLLMX BNONOrMYECKMX N IKONOTMYECKUX Npobnem.

Llenb n3yyennsa yyebHoro npeameta «buonornsi» Ha yrnybnéHHoOM ypoBHE —
oBrageHne oby4valWMMUCA  3HAHUMAMW O  CTPYKTYPHO-GYHKLMOHANbHON
OpraHM3aumm >KUBbIX CUCTEM pPasHOro paHra u npuobpeTteHne yMeHun
NCNonb30BaThb 3TU 3HaHWS B (hOpPMUPOBaHMM MHTEPECA K onpeaenéHHon obnactu
npodeccuoHanbHON OeATeNnbHOCTU, CBA3aHHOW C Guonorven, nnn K BblGopy
y4yebHoro 3aBegeHust Ans NpoaorkeHns buonormyeckoro obpasoBaHums.



JocTtnxeHne uenn nsyydeHus ydyebHoro npegmeta «buonoruay» Ha yrnybnéHHom
ypOBHe obecrneymBaeTcs pelleHmem creayowmx 3agay:

OCBOEHME 0Oy4yarLMMUCA CUCTEMbI OUOMOMMYECKUX 3HAHMIN: 006 OCHOBHbIX
BUONOrNYecKNx TeOPUSIX, KOHLENUMSAX, MTMNoTe3ax, 3akoHax, 3aKOHOMEPHOCTSIX U
npaBunax, CoOCTaBnsAoLLMX COBPEMEHHYHO ECTECTBEHHO-HAYYHYIO KapTUHY M1pa; O
CTPOEHUN, MHoroobpasum M OCOBGEHHOCTSX BUMONornMyeckux cuctem (knetka,
opraHusm, nonynsuus, Bua, 6noreoueHos, 6uocgepa); 0 BblAaKLLMXCA OTKPbITUSX
N COBPEMEHHbIX UccneaoBaHusx B buonoruu;

O3HaKoMmIeHne obydalwmxca C MeTogaMy MO3HAHWMA  KUMBOW  MpuUpoab:
nccnegoBaTenbCkKUMM - MeTogamMn  BMonorMyecknx Hayk  (MOMEKyNnspHOM wu
KnetoyHomn 6uonoruun, amépmonornm n GUonorMn pasBuTUS, FEHETUKN N CENEKLNN,
OMOTEXHONOrMM U CUHTETMYECKOW OuonorMM, naneoHTONorMu, 3KONOornn);
MeTo4aMn CaMOCTOATENbHOrO NpoBeAeHUs GUMOMorMdyeckMx uccregoBaHMn B
nabopatopum u B npupode (HabnwogeHwe, U3IMEpPEHME, IKCMEPUMEHT,
MOAennpoBaHue);

oBnageHne  oOyy4yawLWUMUCH  YMEHUSIMU:  CaMOCTOSTENIbHO  HaxoOuTb,
aHanuampoBaTb M UCMOMb30BaTb GMOMOrMYECKYy0 MHAOPMALMIO; MOSb30BaTLCSA
BGronormyeckon TEPMMHOMNOTMEN N CUMBOJSIMKOW; YCTaHaBNMBaTb CBA3b MEXAY
pasBuTMEM OMONOrMM U COUMAanbHO-3KOHOMUYECKMMU U 3KOSTOMMYECKUMMU
npobnemamn 4YenoseyecTBa; OLeHMBATb NOCNEACTBUA CBOEN OeATENbHOCTU Mo
OTHOLLEHUIO K OKpyXatLen npupoaHon cpede, COBCTBEHHOMY 340POBbLIO U
3[00pPOBbLI0  OKpyXXawlWwmx nwogen; obocHoBbiBaTb W cobniogatb  Mepbl
NPodUNakTUKM MHPEKLMOHHBIX 3aboneBaHnin, NpaBsuna NoBeAEHNs B Npupoae u
obecne4veHnsa 6e30nacHOCTN COOCTBEHHOW XN3HEOEATENBHOCTU B YpE3BbI4YaNHbIX
cUTyaumssix MPUPOAHOrO U TEXHOrEeHHOro XapakTepa; XapakTepu3oBaTb
COBpPEMEHHbIE Hay4Hble OTKPbITUS B 0b6nacty buonoruu;

pasBuTME y OOy4YaloLMXCA MHTENNEKTyanbHbIX U TBOPYECKMX CMOCOOHOCTEN B
npouecce 3HAKOMCTBA C BblOAKOWMUMUCH OTKPbITUSIMA U COBPEMEHHbLIMMN
nccnegoBaHusMmn B Guonornn, peliaeMbiMi €0 npobnemamu, MetTodonornen
Ouonornyeckoro nccnegoBaHus, npoBeaeHus 3KCnepuMeHTarnbHbIX
nccneaoBaHnin, peLlleHust bnonormyeckmx 3agad, MoaennupoBaHus OMONorMyYeckmx
00BEKTOB U NPOLLECCOB;

BOCMNUTaHME Y 06yYaloLWmNXCs LEHHOCTHOIO OTHOLLEHMS K XKMBOW NPUPOAE B LIENIOM
N K OTAEeNbHbIM €€ obbekTam K SABMNEeHUsM; (OPMUPOBAHME 3IKONOrMYECKON,
reHeTU4eCcKkonM TrpPamMOTHOCTW, oOOWen KynbTypbl MOBEAEHUA B NPUPOAE;
WHTEerpaumm eCTeCTBEeHHO-Hay4YHbIX 3HAHWUN;

npuobpeTteHne obyyarowmmmcs KOMMNETEHTHOCTH B paunoHansHOM
npupoaononb3oBaHnn (cobnogeHne npaBun NOBeAEHMS B MPUPOAE, OXpPaHbl
BMAOB, 9KOCUCTEM, Brocdepnbl), coxpaHeH COBCTBEHHOIO 340POBbSA U 340POBbA
oKkpyxawowux nogen  (cobnogeHna mep  npodunakTukm - 3abonesaHui,
obecneyeHne 6e30MacCHOCTU XMU3HELEATENbHOCTN B YpPEe3BblY4aMHbIX CUTYyaUUsaX



NPUPOAHOrO UM  TEeXHOreHHOro xapaktepa) Ha OCHOBE UCMONb30BaHUSA
OMONOrM4YEeCKUX 3HAHNN N YMEHUI B NOBCEAHEBHOW XNU3HMU;

co3gaHune yCnoBun AN 0CO3HaHHOro Bbibopa obyvarwmumuca nHaMBuayanbHOM
obpasoBaTtenbHom TpaekTopun, crnocobceTByOLEN nocnegyowemy
npodeccrnoHanbHOMy camoornpeaeneHnto, B COOTBETCTBUN C MHAMBUAYaNbHbIMM
NHTepecamMu U NOTPeBHOCTAMN pernoHa.

O6wee uyMcno 4yacoB, OTBeAEHHbIX Ha U3yydeHue 6uonorun Ha yrrybneHHom
ypoBHe cpefHero obLiero obpasoBaHus, coctaBnseT 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegent), B 11 knacce — 102 yaca (3 4yaca B Heento).

OT60p OpraHM3auMoHHbIX ¢opM, METOOOB W cpeactB obyveHuss Guonoruu
OCYLLIECTBNSETCS C YYETOM CneumduKkn ero coaepkaHus U HanpaBneHHOCTU Ha
npogoskeHne Guonormyeckoro ob6pasoBaHWsi B OpraHU3auusix CpeaHero
npodeccroHanbHOro 1 BbicLLEro 06pa3oBaHus.

Ob6s3aTenbHbIM ycrnoBveMm npu obyvyeHun Guornorum Ha yrrybnéHHomMm ypoBHe
ABNAeTca nposBedeHve nabopaTtopHbIX M npakTudeckux pabot. Takke yyacTtue
oby4arowmnxcs B BbINONHEHUM MPOEKTHLIX N y4ebHO-nccrnenoBaTenbCcknux pabor,
TemMaTuka KOTOpbIX OnpefdensieTcs yduTenem Ha OCHOBE  UMEILLMXCS
MaTepuaribHO-TEXHUYECKUX PECYPCOB U MECTHbIX NPUPOLHLIX YCIOBUNA.

COOEPXAHUE OBYYEHUA

10 KNNACC

CopepxaHue nporpammel, BbiAeNeHHOe KypCUBOM, HE BXOANUT B NPOBEPKY
rocygapcTseHHoun utoroson attectauum (FNA).

Tema 1. Buonorua kak Hayka

CoBpemeHHass Guonorusi — KoMmnnekcHast Hayka. KpaTtkas wuctopusi pasBuTuUs
Ovonormn.  bBuonorumyeckne  Haykm U M3y4aemble UMM Npobnembl.
dyHoamMeHTanbHble, MNpPUKIagHble U NMOWCKOBbIE Hay4YHble WCCNedoBaHWUsS B
ounonorun.

3HauyeHne OGuonormm B (POPMUPOBAHMM COBPEMEHHON ECTEeCTBEHHO-Hay4HOM
KapTuHbl Mupa. lpodeccun, cBssaHHble ¢ Guonornen. 3HadeHne Guonorum B
NPaKkTU4YECKON [OeATEeNbHOCTU 4enoBeka: MeauuMHe, CEeNbCKOM XO3SNCTBE,
NPOMbILLIIEHHOCTU, OXpaHe NPUPOoAbI.



demoHcTpauun

MopTpeTbl: Apuctotens, Teodpact, K. JinHHen, XK. Bb. Jlamapk, Y. JapsuH, V.
Mapeen, I'. MeHgenb, B. . BepHaackuin, W. I. MNaenos, N. . Me4dHukos, H. A.
Basunos, H. B. Tumodees-PecoBckuin, [x. YoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1M cxembl: «CBA3b OGuonormm ¢ gpyrmmu  Haykammy, «Cuctema
BUonNornyecKnx Hayk».

Tema 2. XXuBble cucteMbl U UX U3y4YeHUe

XuBble cuctembl Kak npeamMeT usyyeHuss 6uonorun. CBOMCTBA XMBbIX CUCTEM:
€MHCTBO XMMWUYECKOro COCTaBa, OAWCKPETHOCTb M LENOCTHOCTb, CMOXHOCTb U
ynopsia04YeHHOCTb CTPYKTYpBbI, OTKPbITOCTb, camoopraHusauus,
CaMOBOCMNpPOM3BEAEHME, PasapaXKMMOCTb, USMEHYMBOCTb, POCT 1 pa3BuUTUeE.

YPOBHWN OpraHM3aumm >XMBbIX CUCTEM: MOJSIEKYIAPHbIA, KNETOYHbIA, TKaHEBbIN,
OpraHNU3MeHHbIN, nonynauMOHHO-BUO0BOW, 3KOCUCTEMHbIN
(bmnoreoueHoTMYeECKMN), BUocdepHbIn. [lpouecchbl, MNPOUCXOASALINE B KMBbIX
cuctemax. OCHOBHble Mpu3Haku XmBoro. XKu3Hb Kak ¢hopma CyLlecTBOBaHUSA
Matepun. Hayku, nayyatrouime XunBble€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHn3aumun.

N3yyeHne xuBbIx cuctem. Metoabl ©Ouonorumdeckon Hayku. HabnwogeHue,
n3MepeHune, 3KCNepuMeHT, cucteMmaTusaumd, metaaHanms. NoHaTME 0 3aBUCMMON
N Hes3aBUCUMOW nepemeHHoW. [lnaHupoBaHWe akcrnepumeHTa. [locTaHOBKa W
npoBepka rmnotes. Hyneeas runotesa. NoHATME BbIOOPKM 1 €€ OOCTOBEPHOCTD.
Pasbpoc B Ouonornmdeckux p[aHHbiX. OueHKa [OCTOBEPHOCTUM MOMYyYEeHHbIX
pe3ynbTaTtoB. [MpuMyMHbI UMCKaXeHust pe3ynbTaToB akcrnepumeHTa. [loHsTue
CTaTUCTUYECKOro TecTa.

demoHcTpauum

Tabnuubl n cxembl: « OCHOBHbIE NPU3HAKK XU3HW», «Buonornyeckne cuctemMbly,
«CBonctBa XuBom MaTepum», «YPOBHU OpraHu3aumMm >XMBOW NPUPOAbI»,
«CTpoeHne KMBOTHOW KINETKNY», «TKaHW >KMBOTHbIX», «CuUCTEMbI OpraHoB
YyenioBeyeckoro opraHnamar», «buoreoueHos», «brnocdepar», «MeToabl U3yveHns
XVUBOW NpUpoabI».

O6opynoBaHue: nabopatopHoe obopyaoBaHue Ans npoBefeHus HabniogeHun,
N3MepPEHNIN, SKCNEPUMEHTOB.

MpakTnyeckan pabota «l/cnonb3oBaHe pasnUYHbIX METOOO0B MNPU U3YyYeHUM
XXMBbIX CUCTEMY.

Tema 3. Buonorusa KneTku



KneTka — CTpYyKTypHO-(pyHKUMOHaNbHaa eguHuua xueoro. Mctopmst oTKpbITUS
knetkn. Pabotel P. lyka, A. JleBeHryka. KnetouHas Teopus (T. LWUBaHH, M.
LnenaeH, P. Bupxos). OCHOBHbIE NOMOXEHUS COBPEMEHHOWN KITETOYHOW TEOPUN.

MeToabl MOMEKYNAPHOM N KNETOYHOW BMONorMn: MMKPOCKONUSA, XpomaTtorpadus,
anekTpodgopes, MeTo[ MeYeHbIX aToOMOB, AnddepeHumanbHoe
LeHTpUdyrmnpoBaHune, KyrbTUBUPOBaHME KNeTok. N3ydyeHne UKCUPOBAHHbBIX
KNeToK. ONeKTpoHHas Mukpockonus. KoHdokanbHas mMukpockonua. ButanbHoe
(MPWMXXN3HEHHOE) N3yYeHME KNETOK.

JemoHcTpauum
MopTpeTbl: P. T'yk, A. JleBeHnryk, T. WWBaHH, M. lLUnengeH, P. Bupxos, K. M. bap.

Tabnuubl 1 cxembl: «CBETOBOM MUKPOCKOM», «ONEKTPOHHbIA MUKPOCKOMY,
«McTopus pasBuTUst METOLOB MUKPOCKOMUMY.

O6opynoBaHue: CBETOBOW  MMKPOCKOM, MWKpOMpenapaTtbl  pacTUTENbHbIX,
XXMBOTHbIX U BakTepuanbHbIX KNEeToK.

MNMpakTnyeckas pabota «/13yyeHne MeTOo40B KNneTo4HOm BGuonorum
(xpomaTtorpadus, anektpodopes, AnddepeHuManbHOe LEeHTpUdyrmposaHue,
MUP)».

Tema 4. Xumunyeckas opraHusaLms KNeTkn

Xumundecknii coctaB KneTkn. Makpo-, MUKpO- 1 yrbTpaMuKpoarnieMeHTbl. Boaa u
€€ pornb Kak pacTBOpPUTENs, peareHTa, yyacTue B CTPYKTYPUPOBAHUWN KIETKW,
Tennoperynsaumn. MuHepanbHble BelLlecTBa KNeTku, UX Buornoruyeckas posb.
Ponb KaTMOHOB N aHWMOHOB B KNeTKe.

OpraHuyeckne BewlecTBa kKneTkn. buonorndeckne nonumepsl.  benku.
AMMHOKMCIOTHLIN cocTaB 6enkoB. CTpykTypbl 6enkoBor monekynbl. lNepBnyHas
CTpykTypa 6Genka, nentmgHas cBs3b. BTopuuyHas, TpeTuyHas, 4veTBepTUYHas
CTpykTypbl. [eHatypauusi. CouctBa 6enkoB. Knaccudukaumss 6enkos.
Buonornyeckne yHkumm 6enkos. MNMpUOHBI.

Yrnesoabl. MoHocaxapuabl, Aucaxapuibl, onurocaxapuibl MU nonucaxapuibl.
O6bwmrn nnaH CcTpoeHuMss Un  PU3NKO-XMMUYECKME CBOWCTBA  YrNeBOLOB.
Buonornyeckne yHKUUKM yrnesonos.

JNinnnabl. TvapodunbHo-rmapodobHble cBoncTBa. Knaccudpukaumsa nmnnaos.
Tpurnuuepuabl, docdonunuabl, BOCKW, cTepouibl. buonornyeckne dyHKUum
nmnngos. O6wme ceoncTBa BGUONOrMYECKNX MEMDBPaH — TEKYYECTb, CMOCOBHOCTL
K camMo3aMblKaHWo, NOMNynpoOHNLLaeMOCTb.

HyknenHosble kucnotel. OHK wn PHK. CTpoeHne HyKnemHOBbIX KUCHOT.
Hykneotuabl. MpuHumn komnnemeHtapHoctu. MNpasuno Yapraddga. Ctpykrypa



AOHK — aBoriHasa cnupanb. MecToHaxoxaeHne n buonormdeckne dyHkumn OHK.
Buabl PHK. ®dyHkumn PHK B kneTke.

CtpoeHne wmonekynbl AT®. Makpoapruyeckme cBsa3nM B Monekyne ATO.
Buonornyeckne yHkumm AT®. BoccTaHOBMEHHbIE NEPEHOCHUKU, UX (PYHKLMMK B
knetke. [pyrne Hykneosungrpudocdatsl (HTP). CekBeHnposanune JHK. MeToabl
reHOMUKWN, TPaHCKPUMTOMUKN, NPOTEOMUKM.

CtpyktypHasa ©Owuonorus: ©uoxmmudeckne un ©Ouoduandeckne unccrnegoBaHus
coctaBa W MPOCTPaHCTBEHHOW CTPYKTypbl ©Guomonekyn. MogennpoBaHue
CTPYKTYPbl U (PYHKUMI BMOMONEKYN N X KOMNEKCOB. KOMMbIOTEPHbLIN AN3alH U
OpraHN4yeckui CUHTE3 BMOMONEKYN U UX HENPUPOLHbIX aHAOroB.

demoHcTpauum

Moptpetbl: J1. Monunr, k. YotcoH, ®. Kpuk, M. YunkuHc, P. ®paHknuH, O.
CaHrep, C. NMpyauHep.

Hvarpammbl: «PacnpegeneHne XMMmM4ecknx 3feMEHTOB B HEXMBOW NPUpPoOaE»,
«PacnpegeneHne XMMNUYeCcKNX 3fIEMEHTOB B XKMBOW NpUpoae».

Tabnuubl 1 cxembl: «[lepuognyeckas Tabnuua XMMUYECKUX OSNEMEHTOBY,
«CTpoeHune monekyrnbl Bogbl», «BellectBa B cocTaBe opraHn3aMoB», « CTpoeHue
mMonekynbl 6enka», «CTpykTypbl GernkoBon Monekynbl», «CTpoeHue Morekyrn
yrnesogoB», «CTpoeHne Monekyn nunuaoBy», «HyKNenHoBble KUCHOTbIY,
«CtpoeHue monekynbl ATO».

O6opynoBaHue: xummyeckasa nocyga n obopyaosaHue.

JTa6opaTopHasa pabota «OGHapyxeHne OenkoB C MNOMOLLbI Ka4YeCTBEHHbIX
peakunmy.

INa6opaTopHas pa6oTta «ViccrnegoBaHne HYKNENHOBLIX KMCINOT, BblAENEHHbIX U3
KNeTOK pasnnyHbIX OpraHu3MoB».

Tema 5. CTpoeHue U PyHKLMN KNETKU

Tunbl  KNEeToK:  aykapuoTuyeckass M npokapuotudeckasi.  CTPYKTYpHO-
pyHKUMOHaNbHbIE 06pa3oBaHNS KNETKW.

CTpoeHue npokapuoTnyeckon knetku. KnetouHasa cteHka Oaktepuin n apxen.
OCOBEHHOCTN CTPOEHUS reTepoTPOPHON M aBTOTPOHON MNPOKAPUOTUYECKUX
KneTtok. MecTo 1 ponb NpokapuoT B BuoueHo3ax.

CTtpoeHne 1 YHKUMOHUPOBaHME 3JyKapumoTudeckor KrneTtku. [nasmaTtudeckas
mMeMbpaHa (nnasmanemma). CTpykTypa nnasmatndeckon membpatbl. TpaHcnopT
BELLEeCTB 4epe3 nnasMatuyeckyro MemOpaHy: naccmBHbii  (Ouddysus,
obneryéHHas aMddysns), akTUBHbIA (MEPBUYHBIA U BTOPUYHLIA  aKTUBHbIN



TpaHcnopT). [lonynpoHuuaemocts MembpaHbl. PaboTta HaTpui-Kanuesoro
Hacoca. JHOOUMTO3: MUHOUMTO3, dparoumtos. Ik3ouuTo3. KneTodHasa CTeHka.
CTpykTypa 1 YHKLMM KNETOYHOWN CTEHKM PacTeHUN, rpnboB.

Untonnasma. Lutosonb. Lutockenet. [BuxeHne wuutonnasmbl. OpraHouabl
knetkn. OpgHomeMbpaHHble opraHouabl KAeTku: aHAonnasmaTnyeckass ceTb
(BNC), annapaTt lNonboXxn, IM30COMbI, UX CTPOEHUe u yHKUMKU. B3anmocBsasb

Oo4HOMEeMBpaHHbIX opraHongos KNeTKN. CtpoeHune rpaHynsapHoOro
peTukynyma. MexaHmam HanpasneHna 6enkos B Jl1C. CuHTE3 pacTBOPUMbBIX
6enkoB.  CMHTE3  KNETOYHbIX  MemOpaH. Magkun  (arpaHynsipHbIN)

aHgonnasmaTtuyecknin  petukynym.  CekpeTopHass  (pyHKUMS  annapaTta
Monbopxn. Mogudukaums 6enkos B annaparte lNonbopxkn. CopTtupoBka 6enkos B
annapate [onbmku. TpaHcnopT BewlecTB B KreTke. Bakyonu pacTtuTenbHbIX
kneTtok. KneTouHbl cok. Typrop.

[MonyaBTOHOMHbIE opraHoungpbl KNeTKu: MUTOXOHAPWM,
nnactngel. NpoucxoxageHne wmutoxoHapun u nnactng. CumbuoreHes (K.C.
MepexkoBckui, J1. Maprynuc). CTpoeHue n pyHKUMM MUTOXOHOPUA U MnacTua.
[MepBUYHbIE, BTOPUYHbBIE U CMOXHbIE NNacTuabl POTOCUHTE3UPYHOLLNX SyKapuUOT.
XnoponnacTbl, XpOMONSAaCTbl, NENKONIACTbl BbICLLUMX PACTEHWUN.

HemembpaHHble opraHomabl knetkn CTpoeHne u (PyHKUUMKM HemeMOBpaHHbIX
opraHouzos KNeTKu. Pubocombl. [pomexyToyHbie oMnamMmeHTbI.
MukpodunameHTbl. AKTUHOBbIE MUKPOOUIAMEHTbI. MblweYHble
KNeTkn. AKTUHOBbIE ~ KOMMOHEHTbl  HEMbIWEYHbIX  KNneTok. MnkpoTpy6ouku.
KneTtouHbin ueHTp. CTpoeHue n ABMXKEHME XIYTUKOB U pecHnYek. MUKpoTpybouKkm
umtonnasmbl. LleHTpmone. benkn, accoummpoBaHHble ¢ MUKpodUnameHTamm u
MUKpOTpyboukamu. MoTopHble 6enku.

Apnpo. Obonoyka ggpa, XpomaTuH, Kapuonnasma, SOPbIWKW, UX CTPOeHue U
dyHKUMN. AgepHbin 6enkoBbii MaTpUKC. [MpOCTPaHCTBEHHOE pacrnofioXeHune
XpPOMOCOM B MHTepdasHOM gape. QyxpoMaTuH U retepoxpoMaTtuH. benku
XpoMaTtmHa — T[UCTOHbI. [JuHamuka agepHorM OOONMoYKM B MUTO3E. HAQepHbIn
TpaHCnopT.

KneTtouHble BknoyeHnsa. CpaBHUTENbHAA XapakTepucTuka KreTok 3yKapuoT
(pacTuTenbHOW, XXMBOTHON, rpMOHON).

demoHcTpauum
MopTtpeTbl: K.C. Mepexkosckun, J1. Maprynuc.

Tabnuupbl n cxembl: « CTpOEHUE ayKapnoTU4eckon kneTkny, « CTpoeHne XXMBOTHON
knetkn», «CTpoeHne pacTutenbHon Krietkn», «CTpoeHue MUTOXOHOPUUY,
«Appo», « CTpoeHne NpoKapuoTUIECKON KIETKNY.

OGopynoBaHue: CBETOBOW  MMKPOCKOM, MUKpOMpenapaTtbl  pacTUTENbHbIX,
)KMBOTHbIX KNETOK, MUKponpenapaTbl 6akTepuanbHbIX KNeToK.



INNabopaTtopHas paboTa «M3ydyeHne CTPOEHUS KIETOK pasnnYHbIX OPraHN3mMoBY .
MpakTnyeckas paborta «/13yyeHne CBOMCTB KNETOYHON MEMOBPaHbI».

NabopatopHasa pa6oTta «/ccnegoBaHve nnasmonu3a W gennasmvonunsa B
pacTUTENbHbIX KNeTkax.

npaKTquCKaﬂ pa60Ta «|/|3y‘-leHl/Ie OBMXEHUA UUTOMNa3Mbl B pPacCTUTESIbHbIX
KneTKkax».

Tema 6. O6MeH BewecTB U NpeBpaLleHne 3Heprum B KneTke

AccuMmmnnaumna n guccumMmnaumss — ABe CTOpOHbl MeTabonumama. Tunbl obmeHa
BELLECTB: aBTOTPOMHbIA U reTepoTpoHbIN. YyacTme Kucrnopoga B 0OMEHHbIX
npoueccax. JHepreTMyeckoe obecnevyeHne KneTku: npespaweHne ATO B
OOMeHHbIX npoueccax. PepMeHTaTUBHbLIN XapakTep peakunin KneToOYHOro
MeTabonuama. depmMeHTbl, UX CTPOEHWEe, CBONCTBA U MeXaHusM [LeNCTBUA.
KodepmeHTbl. OTnnumna dhepMeHTOB OT HEOPraHNMYEeCKNX kaTtanusaTtopoB. bernku-
akTMBaTopbl U BEenKU-MHrMbUTopbl. 3aBUCMMOCTb CKOPOCTU (PepMeHTaTUBHbIX
peakuuin OT pasnUYHbIX hakTopoB.

MepBUYHLIN CUHTE3 OpraHnUYyeckmnx BeLlecTB B KneTke.
doTOCUHTES. AHOKCUTEHHBIN n OKCUIreHHbIM POTOCUHTES y
bakTepuin. CeeTtocobupatome nUrMeHTbl U NMUIMEHTbI PEeaKUMOHHOMO LeHTpa.
Ponb xnoponnactoB B npouecce d@oTocmHTe3a. CBeTtoBas W TeMHOBas
dasbl. PoTtoabixaHme, C3-, C4- n CAM-tunbl  ¢poTtocmHTesa. [1poayKTUBHOCTb
doTOCUHTE3a. BnusHue pasnuyHbiX (akTopoB Ha CKOPOCTb (POTOCUHTE3A.
3HayeHne poTocmHTE3A.

XemocuHTes. PasHoobpasne opraHnM3mMOB-XEMOCUMHTETUKOB: HUTpUUUMPYOLLME
bakTepun, xenesobakrepumn, cepobakTepumn, BOOOPOAHbIE BakTepun. 3HadeHune
XeMOCHHTe3a.

AHaspobHble opraHmambl. Buabl Opoxenusa. [lpoaykTbl OpoxeHuss n  ux
NUCNonb3oBaHMe 4YeroBeKOM. AHaspOOHble MUKPOOPraHuambl Kak OObBbEKTbI
BmoTexHonornm n Bo3dyantenu 6onesHen.

A3p06HbIe OpraHn3mbl. OTanbl JHepreTn4eckoro obmeHa. [loarotoBUTENbHbIN
aTan. [nukonuns — 6eCKVICJ'IOpO,EI,HOe pacwenneHue rrtoKo3bl.

Buonornyeckoe OKUCNEHWEe, UNN KNetoyHoe AbixaHne. Ponb MUTOXOHOPWUA B
npoueccax 6uonornyeckoro okncrnexus. Lnknuyeckme peakuuun. OkncnntensHoe
docopunmpoBaHme. AHeprns MemopaHHOro rpagmMeHTa NPoToHoB. CuHTe3 ATO:
pabota nNpoToHHOM AT®-cuHTasbl. [peumywiectsa aspobHoOro nytn obmeHa
BELLECTB nepea aHaspobHbIM. OPPEKTUBHOCTb SIHEPreTUYECKOro obmeHa.

HdemoHcTpauun



Moptpetbl: k. lMpuctnn, K. A. Tumupsases, C. H. BuHorpagckuin, B. A.
OHrenbrapar, . Mutyenn, . A. 3aBapauH.

Tabnuubl M cxembl: «POTOCUHTE3Y, «DHEpreTuyeckuin obmeH», «BbnocuHTes
6enka», «CTpoeHne pepmeHTa», «XeMOCUHTE3Y.

O6opynoBaHmne: CBETOBOM MUKPOCKOM, obopygoBaHuMe [Ans MNpUroTOBIEHUS
NMOCTOSAAHHbIX Y BPEMEHHbIX MUKpPONpenapaTos.

JTaGopaTopHasa paboTta «N3yyeHne KaTanUTUYECKON aKTUBHOCTU (hbepMeHTOB
(Ha Nnpumepe amunasbl UNK KaTanasbl)».

JNTaGopaTopHas paboTta «/3y4eHne depMeHTaTUBHOIO pacLienneHns
nepokcnaa Boaopoaa B pacTUTENbHbIX U XXMBOTHbIX KNETKax».

NabopaTopHas pabota «CpaBHeEHME NPOLIECCOB (POTOCUHTESA N XEMOCUHTE3AY.
NNabopaTopHasa paboTta «CpaBHEHME NPOLIECCOB DPOXKEHNS U ObIXaHNAY.
Tema 7. HacneacrtBeHHas nHcopmaumusa U peanmsauusi eé B KrneTke

Peakunmn maTpuyHoro cuHtesa. [lpuMHUMN KOMNMEMEHTAPHOCTU B peakuusx
MaTpU4HOro CUHTE3a. Peanusauus HacnegcTBEHHOM NHdOopMauu.
eHeTU4ecKUn KoA, ero CBOMCTBA. TpaHCKpunumMa — MaTpuyHbIn cuHTe3 PHK.
MpuMHUMNBLI  TPAHCKPUNUUKW:  KOMMSIEMEHTAPHOCTb,  aHTUNapanfenbHOCTb,
acnmmeTpudHocTb. Co3peBaHne maTpudHbix PHK B aykapuoTuyeckom KneTke.
Hekogupyowme PHK.

TpaHcnauua n eé€ atanbl. Yyactme TpaHcnopTHbix PHK B 6GuocnHTese Genka.
YcnoBua bGuocuHTesa Oenka. KogupoBaHue amuHokucrnotr. Ponb pubocom B
omnocuHTese benka.

CoBpeMeHHble NpeacTaBneHns o CTpoeHun reHoB. OpraHusaunsa reHoma y
NPOKapuoT M 3ykapuoT. Perynaumsa akTMBHOCTW FEHOB y NpokapuoT. ['MnoTesa
onepoHa (®. XKakob, XK. MaHo). MonekynsipHble MEXaHN3Mbl 3KCNPECCUM FEHOB Y
aykapuoT. Ponb xpomaTtuHa B perynsaumm paboTbl reHoB. Perynaumnsa obMeHHbIX
npoeccoB B KrneTke. KneToyHbIM romeocTas.

Bupycbl — HekneTtouHble (OpMbl XM3HW U obnuraTHble napasutbl. CTpoeHue
NPOCTbIX N CIIOXHbIX BUPYCOB, peTPoBUpPYCcOB, bakTeprnodaros. XXM3HEHHbIN LUK
AOHK-cogepxawmnx BupycoB, PHK-cogepxawmux BupycoB, 6akrepuodaros.
O6paTHas TpaHCKpunums, pesepTasa, UHTerpasa.

BupycHble 3aboneBaHusi 4YenoBeka, XMBOTHbIX, pacTeHun. ClrA[, COVID-19,
counanbHble U MeguLMHCKne Npobnemsl.



BrvovHdopmatuka: uHTerpauma u aHanui 6onbwmx MaccuBoB («bigdata»)
CTPYKTYPHbIX BUonornyecknx AaHHbIx. HaHoTexXHONoOrMM B 61UonNornm n MmeguunHe.
Mporpammupyemble pyHKLuMM 6enkoB. Cnocobbl 4OCTaBKM NEKapCTB.

JemoHcTpauum
MopTpeTbl: H. K. Konbuos, . V. UBaHoBckui.

Tabnuubl 1 cxembl: «buocuHTes 6Genkax», «leHeTudeckun koa», «Bupyceiy,
«bakreprodarn».

MpakTnyeckasa pabora «CosgaHmne mogenu supycay.
Tema 8. XKN3HeHHbIN LUKI KNeTKU

KneTouHbIn umkn, ero nepuogsl u perynaums. MHtepdasa n mmtos. OcobeHHoCTH
npoueccoB, npoTekawwmx B uHTepdase. [logrotoBka KMeTKUM K AeNeHuto.
MpecuHTETMYECKMA (MOCTMUTOTUYECKNI), CUHTETUYECKMIN U NMOCTCUHTETUYECKUIA
(MpemuToTMYECKMIA) Nepuoabl MHTEpassbl.

MatpudHbin  cuHTes [OHK — pennukauusa. [MpuHuunel pennukauum  OHK:
KOMMMEMEeHTapHOCTb, MOMYKOHCEPBATMBHbLIM CUHTE3, aHTUNapanienbHOCTb.
MexaHuam pennukaumm OHK. Xpomocombl. CTpoeHne Xxpomocom. Ternomepbl u
Tenomepasa. XpPOMOCOMHbIA Habop kneTkn — kapuotun. LOunnongHbin w
ranfiougHbeln  Habopbl XPOMOCOM. [OMOSIOrMYHbIE XpOMOCOMBbI. [lonosble
XPOMOCOMBb.

[eneHve knetkn — mnto3d. Ctagum MmnTo3a M NPOUCXOASALIMNE B HMUX MPOLECCHI.
Tunbl MuTO3a. KapnoknHes n uMToknHes. buonornyeckoe sHayeHne MNTO3a.

PerJ'IFILI,VIFI MUTOTUHECKOIO LIKITa KNeTKU. I'IporpaMMleyemaﬂ Kneto4yHasa rmbenb
— anonTtoas.

KnetoyHoe A4pO, XPOMOCOMbI, (OYHKUMOHArNbHasi reHomuka. MexaHuamebl
nponudepaunn, anddepeHUMpoBKN, cTapeHus n rmbenn knetok. «Llndposas
KneTtka» — GBMonHgopmaTnyeckne mogenu yHKLUMOHNPOBAHUS KITETKM.

demoHcTpauum

Tabnuubl M cxembl: «KU3HEHHbIN UMKN  KNeTkny, «Muto3», «CTpoeHue
xpomocomy, «Pennukauuns JHK».

OGopynoBaHue: CBETOBOW MUKPOCKOM, MUKpornpenapaTtbl: «Muto3 B KneTtkax
KOpeLUKa nyka».

INTabopaTopHasa paboTta «/13y4yeHne XxpoOMOCOM Ha roTOBbIX MUKpOMpenapaTax».



JTaGopaTtopHas paboTta «HabnogeHne MnTo3a B KneTkax KOHYMKa KOpeLlKa nyka
(Ha roToBbIX MUKpOMpenapaTax)».

Tema 9. CtpoeHue n pyHKLUM OpraHn3mMoB

Buonornyeckoe pa3Hoo6pasme OopraHnM3mMosB. OpOHOKNeToYHbIE, KONMOHMAsbHbIE,
MHOTOKINneTo4Hbl€ OpraHn3mbil.

OCOGEHHOCTN CTPOEHUSI U KU3HEAEeATEeNbHOCTU OOHOKNETOYHbIX OpPraHM3MOB.
BakTtepun, apxeun, ogHOKNETOYHbIE rPUOLI, OOHOKNETOYHbIE BOAOPOCHU, Apyrve
npoTUcTbl. KonoHnanbHble opraHuambl.

B3anmocBA3b YacTten MHOrOKNeToYHOro opraHmM3ma. TKaHu, opraHbl U CUCTEMBI
opraHoB. OpraHm3m kak eguHoe uenoe. lomeocTas.

TkaHn pacTeHun. Tunbl pacTUTENbHbLIX TKaHen: obpasoBaTenbHas, NOKPOBHas,
npoBogswas, ocHoBHasi, MexaHundyeckass. OCOBEHHOCTU CTPOeHUs, PyHKUMIA U
pacnonoXeHna TKaHen B opraHax pacTeHun.

TKaHW >XMBOTHbIX W YeroBeKa. TuMbl >XMBOTHbIX TKaHEW: asnuTenuanbHas,
coeuHUTEmNbHas, MbllleyHas, HepBHasi. OCOOEHHOCTU CTPOEHMUSs, PYHKUMIA U
pacrornoXeHUs TKaHel B OpraHax >XUBOTHbIX U YerloBekKa.

OpraHbl. BeretatmBHble u reHepaTuBHble OpraHbl pacTeHuit. OpraHbl U CUCTEMbI
OpraHoB XUBOTHbIX U YeroBeka. PyHKLMM OPraHOB U CUCTEM OpPraHoB.

Onopa Tena opraHmamoB. Kapkac pacTteHun. CkeneTbl OAOHOKIETOYHbIX U
MHOIOKMNETOYHbIX XXUBOTHbIX. HapyXHbI 1 BHYTpeHHU ckeneT. CTpoeHue n TUnbl
COeVHEHNS KOCTEN.

[lBueHne opraHu3moB. [IBUXKEHME OAHOKMETOYHbIX OpraHM3mMoB: amébouaHoe,
XIYTUKOBOE, pecHuYHoe. [BUXEHME MHOTOKMETOYHbIX PaCTEHWU: TPOMU3Mbl U
HacTuu. [JBMXeHNe MHOTOKNETOUHbIX XMBOTHbIX 1 YeroBeka: Mbille4yHasi cuctema.
Pedgnekc. CkeneTHble MbILLbl U UX paboTa.

Mutanne OpraHnM3mMoB. MornowieHne Boapbl, YIMEeKUCrioro rada n MumHeparbHbIX
BelleCcTB pacTeHnAamMn. Mutanne XMUBOTHBbIX. BHyTpMI'IOJ'IOCTHOG n
BHYTPUKIETOYHOE MNULLEeBapeHne. MuTaHne NO3BOHOYHLIX XMBOTHbIX. OTAEnNbI
niLEeBapuUTENIbHOIO TpakTa. nI/ILLl,eBapI/ITeJ'IbeIe Xerneabl. Flmu.l,eBapMTeanaﬂ
CnCTemMa 4erioBekKka.

HbixaHne opraHnamoB. [bixaHue pacteHun. [bixaHue XuBOTHbIX. Ouddysus
ras3oB Yyepes NOBEPXHOCTb KNeTkN. KoxxHoe abixaHune. [bixaTensHas NnoBepXHOCTb.
YKabepHoe 1 nérovHoe gbixaHue. [lbixaHne No3BOHOYHbIX XXUBOTHbIX M YESOBEKa.
OBOJIIOLUMOHHOE  YCNOXHEHNE CTPOEHUS] MNErKMX MO3BOHOYHbLIX >KMBOTHbIX.
ObixaTenbHass cuctema 4enoseka. MexaHM3M BEHTUNAUMM NErKMX Yy NTUL, U
Mnekonutalwmx. Perynsaumna gbixaHms. bixatenbHble 06 bEMBbI.



TpaHcnopT BewecTB y OpraHnM3mMoB. TpaHCNOPTHbIE CUCTEMbI pPaCTEeHUMN.
TpaHCnopT BeLWeCcTB Yy >XMBOTHbIX. KpoBeHocHas cuctemMa W €€ opraHbl.
KpoBeHOCHass cuctema MNO3BOHOYHBIX XMBOTHbLIX W 4enoseka. Cepaue,
KpOBEHOCHble cocyabl U KpoBb. Kpyrn KpoBoobpalleHusi. 3OBOSIOLMOHHbIE
YCIOXHEHUS CTPOEHNS KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XNBOTHbLIX. PaboTa
cepaua v eé perynaums.

Bbolaenenune y opraHnamoB. BbigeneHnune y pacteHuii. BolgeneHme y XUBOTHbIX.
CokpatutenbHble Bakyonu. OpraHbl BblgeneHus. dunbTpauus, cekpeums u
obpaTHOe BcacbiBaHWE KakK MexaHu3Mbl paboTbl opraHoB BblgeneHusa. Cesisb
nofnocTn Tena C KPOBEHOCHOW W BblAenuTenbHOM cuctemamu. Boigenenue y
MO3BOHOYHbIX XMBOTHbIX U YenoBeka. lNMoykn. CTpoeHne n yHKLMOHMPOBaHNE
HedpoHa. ObpasoBaHME MOYN y YeroBeKa.

3awmTa y opraHm3moB. 3almrta y OQHOKIIETOYHbIX opraHn3amoB. Cnopbl 6akTepui
M UUCTbl NpoCcTerwmx. 3awmta Yy MHOFOKNEeTOYHbIX pacTeHui. KyTukyna.
CpeactBa naccMBHOM N XUMUYECKOM 3alUnTbl. PUTOHUMADI.

3almTa y MHOIOKMNETOYHbIX XMBOTHbIX. [MOKpOBbLI U MX Mpou3BoAHble. 3awuTa
opraHusma oOT 6onesHen. VIMMyHHass cuctema 4enoBeka. KneTouHbln w
rymoparsibHbIl  UMMYHUTET. BpOXOEHHLIN N NMPUOBPETEHHLIN cneunduyeckmi
UMMYHUTET. Teopusi KnoHanbHO-CenekTnBHoro mmmyHuteta (1. Spnux, . M.
BepHer, C. ToHeraBa). BocnanutenoHble oOTBeTbl oOpraHMamoB. Ponb
BPOXAEHHOrO UMMYHUTETA B Pa3BUTUMN CUCTEMHbIX 3a601eBaHUMN.

PaS,D,pa)KVIMOCTb n perynauna 'y opraHm3mos. PaS,D,pa)KVIMOCTb Y OOHOKINETOYHbIX
OpraHnM3mMoB. Takcucel. Pa3ﬂ,pa)KMMOCTb n perynauua y paCTeHMIZ. PocToBblie
BellecTtBa N X 3Ha4YeHue.

HepBHas cuctema n pedrekropHasa perynaums y X)XMBOTHbIX. HepBHas cuctema um
eé oTgenbl. OBOMIOUMOHHOE YCMOXHEHWE CTPOEHUA HEPBHOW CUCTEMbI Y
XMBOTHbIX. OTAEenbl rofiloBHOrO MO3ra MO3BOHOYHLIX >KMBOTHbIX. Pednekc u
pednekTopHada ayra. besycrnoBHble 1 YCrOBHbIE pedekcol.

'ymopanbHaa perynsuma M 3HAOKPUHHAA CUCTEMA >KMBOTHbLIX WM YerioBeka.
Kenesbl 3HOOKPUHHOWM CUCTEMbI M WX TOPMOHbI. [lecTBME TOPMOHOB.
B3anmocBA3b HEpBHOM M 3HOOKPUHHOM cucTeM. [mMnoTtanamo-runogusapHas
cucrtema.

demoHcTpauum
MopTperT: W. I. MNMaBnos..

Tabnumubl n  cxembl: «OQHOKNETOYHblE BoAopocnny, «MHOrokneTo4YHble
Bogopocnuny», «baktepumn», «lpoctenwme», «OpraHbl LBETKOBbIX PaCTEHUNY,
«Cuctembl OpraHoB MO3BOHOYHLIX >KMBOTHbIX», «BHYyTpeHHee cTpoeHue
HacekoMbIx», «TkaHn pacTteHun», «KopHeBble cucTeMbl», « CTpoeHne ctebnsay,
«CTpoeHne nMCTOBOM NNACTUHKNY, «TKaHWU XMBOTHbIX», «CKeneTt uyenoBekay,



«MuweBaputenbHaa cuctemay», «KpoBeHocHaa cuctemay, «[bixaTenbHas
cuctemay», «HepBHas  cuctema», «Koxa», «MsbllwevyHas  cuctemay,
«BblgenutenbHaa cuctema», «QHOOKPMHHAs cuctemay, « CTpOEHME MbILLbI»,
«MImmyHuTeT»,  «KnweyHononocTtHble», «CxemMa  nuTaHuMs  pacTEHUny,
«KpOoBEHOCHbIE CUCTEMbI MO3BOHOYHbLIX KUBOTHbIX», «CTpoeHue ruapbl»,
«CTpoeHure nnaHapuny», «BHyTpeHHee CTpoeHue OoXOeBoro yepssa», «HepBHas
cuctema pbolb», «HepBHaa cuctema ndarywku», «HepBHaa cuctema
npecMmblkaowmnxcsa», «HepBHas cuctema ntuu», «HepBHas cuctema
MnekonuTalwmux», «HepBHas cuctema yernosekar, «Pednekcy.

O6opynoBaHne: CBETOBOM MWMKPOCKOM, MuKpornpenapatbl OAHOKMIETOYHbIX
OpraHnM3MoB, MMUKpornpenapaTtbl TKaHEW, pPaKOBMHbI MOMMKOCKOB, KOMMEeKUumn
HaCEKOMbIX, WUITIOKOXMX, XUBblE 3K3eMMAspbl KOMHATHbLIX pacTeHun, repbapum
pacTeHW pasHblX OTAENOB, BrAXHble npenapaTtbl >KMBOTHLIX, CKeneTbl
NO3BOHOYHbIX, KOMMeKkunm O6eCcrno3BOHOYHbLIX XWUBOTHbLIX, CKerneT 4enoBeka,
obopygoBaHMe ANA  OEeMOHCTpauuMM MOYBEHHOIO W BO3AYLUHOMO MNUTaHUSA
pacTeHWn, pacllenneHns kpaxmana u 6enkoB nog AencTBMeEM OEPMEHTOB,
obopyaoBaHMe ans AEMOHCTPALUUKN ONbITOB MO U3MEPEHUIO KN3HEHHON EMKOCTH
NErknx, MexaHu3mMa [AblXaTemnbHbIX AOBMXEHUW, MOAEeNnn TrofIoBHOrO Moa3ra
PasnnyHbIX XXUBOTHbIX.

JNTabopaTopHas paboTta «/13yyeHne TKaHen pacTeEHNNY.
JNTabopaTopHas paboTa «/13yvyeHne TKaHEN KUBOTHbIX».
JNTabopaTtopHasn paboTa «MN3yyeHne opraHoB LBETKOBOIO PacTEHUS».
Tema 10. PaamHOXeHUe U pa3BuTMe OpraHU3IMoB

dopmbl  pasMHOXEHMS OpraHM3amoB: Oecnonoe (BKN4Yas BereTaTUBHOE) W
nonosoe. Bwugbl Gecnonoro pasMHOXEHWS: MNOYKOBaHME, Chopynsauus,
dparmeHTauns, KNOHNPOBaAHME.

lMonoBoe pa3mHoXeHue. NonoBbie kKNeTku, unu rameTtol. Menos. Ctagnn menosa.
MoBeneHne xpomocom B Menose. KpoccuHroBep. bronorndyeckmim cmbicn menosa
1 NonoBoro npouecca. Menos 1 ero Mecto B XXU3HEHHOM LIMKIE OpraHU3MOoB.

MpeasapoabilweBoe pasButue. lameToreHes y XMBOTHbIX. [lonoBble Xenesbl.
O6pasoBaHne n passBuTME MNOMOBLIX KreTok. CnepmaTtoreHe3 W OOreHes.
CTpoeHune nonoBbIX KINETOK.

OnnogoTtBopeHne UM 3MOpUMOHAnNbHOE  pasBUTUE  XKUBOTHbIX.  Cnoco6bl
ONr0A40TBOPEHMS: HApY)XHOe, BHYTpeHHee. MapTeHoreHes.

NHanBngyansHoe pasBuTUE OpraHn3MoB (OHTOreHes). OMOpuonorns — Hayka o
pa3BuTMM opraHnamoB. MopdoreHes — ogHa 13 rnaBHbIX Npobrem ambpuonorunn.
KoHuenumsa mopdoreHoB M mMogenun MopdoreHesa. Ctagum ambpuoreHesa
XUBOTHbIX (Ha npumepe NAryLWwKn). [pobnexne. Tunbl



Apobnenus. letepmmHupoBaHHoe M HeAEpPMWUHWPOBaHHOe  gpobneHue.
Bnactyna, Tunbl 6nactyn. OcobeHHOCTM ApobneHna  MnekonuTaroLwmX.
3apogbileBble NUCTKM  (racTpynsumd). 3aknagka oOpraHoB WM TKaHen wu3
3apoablLeBbIX IMCTKOB. B3anmMHoe BrnvsHWe Yyacten pasBuBaroLLerocs 3aapoabilla
(amBpuoHanbHaa uHAYKUMA). 3aknagka nnaHa CTPOEHMS XKMBOTHOMO  Kak
pes3ynbTaT nepapxmyeckmx B3anmMoLencTBmm reHoB. BnnsiHme Ha amBproHanbHoe
pa3BuUTUE pPasfnNYHbIX (PaKTOPOB OKpYyXKatoLlen cpeabl.

PocT n passutme XunBoTHbIX. NocTambpunoHanbHbIn nepuoa. MNpsimoe n HenpsiMoe
passutve. PasButne ¢ mMeTtamopdo3oM Yy OeCnO3BOHOYHbLIX U MO3BOHOYHbIX
XMBOTHbIX. Bbuonornyeckoe 3HayYeHWe nNPAMOro M HENpPsSMOro pasBUTUS, WX
pacrnpocTpaHeHue B npupoae. Tunbl pocTta XUBOTHbLIX. DakTopbl perynsaumm pocta
XMBOTHbIX N Yenoseka. CTaamm NOCTOIMOPUOHANBHOIO PasBUTUS Y XMBOTHbLIX U
yenoseka. [lepuvoabl OHTOreHesa 4enoseka. CTapeHve U CMepTb Kak
Buonornyeckne NpPoLecchl.

PasmHOXeHMe wn passButue pacteHun. [ametoput u cnopodut. Menos B
XW3HEHHOM UMKne pacTteHun. OB6pasoBaHMe cnop B npouecce Menosa.
lameToreHes y pacteHun. OnnogoTBOpeHWe U pasBUTUE  pPaCTUTESNbHbIX
opraHM3mosB. [1BorHOE onnogoTBOpeHME Y LBETKOBbIX pacTeHnn. ObpasoBaHue n
pasBUTUE CEMEHM.

MexaHu3Mbl perynsumm oHToreHesa y pacTeHUn 1 XKUBOTHbIX.
HdemMoHcTpauun
MopTpeTbl: C. I'. HaBawwH, X. LUnemaH.

Tabnuubl 1 cxembl: «BeretaTuBHoe pasmHoOXeHuMe», «Tunbl ©Hecnonoro
pPa3MHOXeHUs», «Pa3MHOXEHNE xnammgomMoHaabl», «PasMHOXEHWE 3BIMEHbI»,
«Pa3smHoxeHne rugpsbl», «Menosy», «Xpomocombl», «"ameToreHesdy, «CTpoeHune
AnuekneTkn n cnepmatosomgay, « OCHOBHble CTaauu OHTOreHesay, «llpsimoe u
Henpsimoe pasButue», «PasBuTve MancKoro xyka», «PasButne capaH4dny,
«PasButne narywkun», «[BoMHOE ONMOOOTBOPEHME Y LBETKOBbLIX PaCTEeHUn»,
«CTpoeHne ceMsiH 0QHOO0SbHbBIX U OBYAONbHbLIX pacTeHUNy, « X KN3HEHHbIN LMK
MOPCKOW KanycTbl», <« KU3HEHHbIN LMK MXa», « KM3HEHHbIN LMKN NanopoTHUKAY,
«XKM3HEHHbIN LMK COCHbIY.

O6opynoBaHne: CBETOBOW MMUKPOCKOM, MWKpornpenapatbl SWLEKNETOK W
cnepmaTo3omaoB, Mogenb «Linkn pasBuTus narywkmy.

NNa6opaTopHasa pab6oTta «/3yyeHne CTPOEHUS MONOBbIX KMETOK Ha FOTOBbIX
MUKponpenapaTax».

MpakTnyeckaa paboTta «BbigBneHMe npu3HaKkoB CxoAcTBa  3apofblllen
NMO3BOHOYHbIX KUBOTHbIX».

INNabopaTopHasa paboTta «CTpoeHne OpraHoOB Pa3MHOXEHUS BbICLLUNX PACTEHUAY.



Tema 11. leHeTMKa — Hayka O HacnegCTBEHHOCTM U U3MEHYMBOCTMU
opraHMsmoB

NcTopus cTaHOBNEHUA 1M pa3BUTUS TEHETUKM Kak Haykn. PaboTel . Mengens, TI.
ae ®pusa, T. MopraHa. Ponb OTEYECTBEHHbLIX YYEHbIX B PasBUTUM FEHETUKM.
Pa6oTtel H. K. Konbuosa, H. W. Basunosa, A. H. benosepckoro, I'. 1. Kapne4yeHko,
HO. A. dununyenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHble TEeHeTMYeckMe MOHATUS U CUMBOSbL. [[OMOMNOrMYHBIE XPOMOCOMBI,
annernbHble TeHbl, anbTepHaTMBHbIE MPU3HAKN, JOMUHAHTHBLIA U PEeLEeCCUBHBbIN
npu3Hak, roMo3nroTa, reTepos3uroTa, YncTas NIMHUS, rMbpuabl, reHOTUM, EeHOTUM.
OcCHOBHble ~ MeTodbl  FEHETUKU:  TMOPMOONMOrMYECKUn,  LUUTOSNIOrMYECKUN,
MOINEKYNSAPHO-TEHETUYECKUIA.

HdemoHcTpauun

MopTpeTbl: . Mengens, . ae ®pus, T. MopraH, H. K. Konbuos, H. . Basunos, A.
H. benosepckuin, I'. O. KapneuyeHko, KO. A. ®dununyenko, H. B. Tumodeen-
PecoBckun.

Tabnuupbl n cxembl: «MeToabl reHeTUKNY, « CXeMbl CKpeLLMBaHUS».
NabopaTopHas paboTta «[lpo3ocuna Kak 06BHEKT reHETUYECKUX UCCNEea0BaHUMNY .
Tema 12. 3aKOHOMEPHOCTU HacneaCTBEHHOCTHU

MoHornbpuaHoe ckpewmsaHue. lNepBbi 3akoH MeHaensa — 3akoH eanHoobpasnsg
rmbpuaoB nepsoro nokoneHus. [MpaBuno JoMWHMpoBaHUS. BTopon 3akoH
MeHoena — 3akoH paclwenneHnss npusHakoB. LluTonornyeckne OCHOBbI
MOHOIMBPUAHOro ckpelmBaHuna. M'mnoTesa YNCTOThI raMerT.

AHanuaupylowiee ckpelwumBaHue. [MpOMEXyTOYHbIN XapakTep HacnegoBaHuA.
PacLuenneHne npusHakoB Npu HENOSTHOM LJOMUHUPOBAHUM.

OurmbpuaHoe ckpewmBaHme. TpeTuin 3akoH MeHgens — 3akoH He3aBMCUMOro
HacnegoBaHuA NPWU3HaKoOB. LinTonornyeckne OCHOBbI anrnbpuaHoro
CKpeLUMBaHus.

CuenneHHoe HacnegoBaHue npusHakoB. Pa6otbl T. MopraHa. CuenneHHoe
HacnegoBaHWE TeHOB, HapylUeHWe CcUenneHus Mexay reHamu. XpoMOCOMHas
Teopus HacneaCcTBEHHOCTH.

leHeTuka nona. XpOMOCOMHbIA MexaHu3M orpegerieHus nosa. AyTocOMbl U
nonoBble XPOMOCOMbI. [[OMOrameTHbIM U reTeporameTHbln non. 'eHeTuyeckas
CTPYKTypa NoMnoBbIX XPOMOCOM. HacnegoBaHue npu3HakoB, CLENMEHHbIX C MOSTOM.



eHOTMN KaK uenocTHada cuctema. [lnenmoTponus — MHOXECTBEHHOE AENCTBUE
reHa. MHoxecCcTBeHHbIM annenuam. Bsaunmopgencteume HearnnesnbHbIX EeHOB.
KomnnemeHTapHoCTb. Onuctas. MNonnumepus.

[[eHeTMYeCKUN KOHTPOSib PasBUTUS PaCTEHUWN, XUBOTHbIX M YenoBeka, a Takke
PU3NOMOrNYECKUX  MPOLIECCOB, NOBEAEHUS U KOTHUTUBHbLIX  (PYHKLUMNA.
eHeTMyeckne MexaHusmbl cumbuoreHesa, MeEXaHU3Mbl B3aMMOAENCTBUS
«XO35IMH — NapasnT» N «XO3ANH — MUKPOBMOMY. "eHeTnYecKne acnekTbl KOHTPOMS
N U3MEHEHUS HacneaCTBEHHOM MHPOpMaLUKN B NOKONEHUAX KITETOK U OPraHn3moB.

JemoHcTpauum
MopTpeTbl: . MeHgenb, T. MopraH.

Tabnuubl 1 cxembl: «lNepBbln U BTOpOM 3akoHbl MeHaens», «TpeTun 3akoH
Mengens», «AHanuaupyloLlee ckpelmBaHue», «HenomnHoe OOMUHMPOBaHMWE,
«CuenneHHoe HacnegoBaHue MNPU3HAKOB y Apo3odunbl», «[eHeTuka nonay,
«Kapnotnn 4enoseka», «Kapuotun pgposocunbl», «Kapuotun nTULbBIY,
«MHOXeCTBEHHbIN annennamMm», «Bsanmogencrame reHoBy.

O6opynoBaHve: moaenb ANA AeMOHCTpauun 3aKkoHOB eguMHoobpasusa rmbpuaos
NepBOro MOKOSIEHNS U paclienfieHns npu3HakoB, Modenb AN AeMOHCTpauuu
3aKOHa He3aBMCMMOrO HacrnegoBaHUSA MPU3HAKOB, Modenb ANA AeMOHCTpauumu
CLIeNnreHHOro HacreaoBaHus NpuM3HakoB, CBETOBOW MUKPOCKON, MUKporpenapar:
«[po3ocunanr.

MNMpakTnyeckasa pabota «/3y4yeHne pesynbTaToB MOHOrMBGPULOHOrO CKpeLLMBaHNSA
y Ap0o30dunbl».

MNMpakTnyeckasa pabota «/3yyeHne pesynbTaToB AUrMOPUOHOrO CKpeLMBaHus Y
Apo30unbi».

Tema 13. 3aKOHOMEPHOCTU U3MEHYUBOCTHU

Bsaumogencrteme reHotMna M cpegbl  npy  (OpMUPOBaHMM  peHoTuna.
N3meHuYMBOCTb Npu3HaKkoB. KayeCTBEHHblE U KONMYECTBEHHble NpusHaku. Buapl
N3MEHYMBOCTUN: HeHacneaCTBEHHAs N HacneaCcTBEHHas.

MogudukaumoHHaa  uM3MeH4YMBoCTb. Ponb  cpegbl B (bopmupoBaHum
MOOMPUKALMOHHON M3MEeHYMBOCTU. HopmMa peakumn npusHaka. BapuauuoHHbIN
psag v BapuaumoHHasa kpmasa (B. WMoraHHceH). CeonctBa MogudunkaumMOHHOM
N3MEHYMBOCTH.

[eHOoTUNMYeckas W3MeHYMBOCTb. CBOWMCTBA T€HOTUMUYECKON W3MEHYUBOCTN.
Buabl reHOTMNIMYECKON N3MEHYMBOCTU: KOMBMHATMBHAS, MyTaLUMOHHAaA.



KombuHaTuBHass wuameH4mMBoCTb. Meno3 ¥ MONOBOWM MNpouecc — OCHOBa
KOMOMHATUBHOW M3MEHYMBOCTU. Ponb KOMOMHATUBHON M3MEHUYNBOCTU B CO34aHNN
reHeTn4yeckoro pasHoobpasusi B npegenax ogHoro Buaa.

MyTauuoHHaa M3MeH4MBOCTb. Buabl MyTauun: reHHble, XPOMOCOMHbIE,
reHoMHble. CnOHTaHHble W  WHOYUMPOBAHHbIE  MyTauuwu. SaepHble u
yutonnasmaTtmyeckme mytauum. Comatndeckne n nonosble Mytauuu. [NpuydmHbl
BO3HUKHOBEHNA MyTauun. MyTareHbl W WX BIIMSHMUE HA  OpPraHuU3Mbl.
3aKOHOMEPHOCTU MyTaLMOHHOIO npouecca. 3akKoH FOMOSIOrMYECcKUX psaoB B
HacnencTBeHHon nameHuymsoctn (H.. Basunos). BHesgepHas naMeH4YMBOCTb U
HacneacTBEeHHOCTb.

3nureHeTnKa 1 aNUreHoOMKMKa, Posib SNUreHeTUYECKNX (hakTOPOB B HAcNeaoBaHUN
N U3MEHYMBOCTUN (DEHOTUNMYECKUX NMPU3HAKOB Yy OPraHn3MOoB.

HdemoHcTpauun
MopTpeTbl: I'. oe ®pus, B. NoranHceH, H. . BaBunos.

Tabnuubl " CXEMbI: «Buapl M3MEHYNBOCTNY, «MoandukaunoHHas
M3MEHYMNBOCTbY, «KombuHaTmBHas M3MEHYMNBOCTbY, «Meno3ay,
«OnnogoTtBopeHne», «leHeTuveckne 3aboneBaHna 4enoseka», «Buabl
MyTauumn».

O6opynoBaHue: xusble 1 repbapHble 3K3eMNNAPbl KOMHATHbIX PaCTEHUIA, PUCYHKU
(cboTorpacum) XMBOTHBIX C Pa3NUYHBIMU BUAAMU U3MEHYNBOCTH.

JTabopaTopHas paboTta «/IccnegoBaHne 3aKOHOMEPHOCTEN MOANMUKALNOHHON
n3MeH4MBoCTW. [ocTpoeHe BapmaLnMoHHOro psaa n BapnaunoHHOM KPUBOMY.

MNMpakTnyeckas pabota «MyTauum y apo3odunbl (Ha roOTOBbIX
MUKponpenaparax)».

Tema 14. N'eHeTUKa YenoBekKka

Kapuotun 4enoseka. MexgyHapogHas nporpamMma uUccregoBaHust reHoma
yenoseka. MeToabl M3y4yeHUs] EHETUMKM  YerioBeKa: reHeanornyeckumn,
OnNn3HeLoBbIN, LMTOreHEeTUYECKNN, NonNynALMOHHO-CTaTUCTUYECKNNA,
MOJIEKYSIIPHO-TEHETUYECKUN. CoBpemeHHoe onpenenexve reHoTuna:
NOSTHOrEHOMHOE CEKBEHWPOBaHWE, FEHOTUNMPOBAaHME, B TOM YUCIE C NOMOLLbIO
MUP-aHanu3a. HacneactBeHHble 3aboneBaHusi 4enoBeka. [EHHble w
XPOMOCOMHbIE 6onesHn yenoseka. bonesHu C HacneacTBEHHOW
npeapacnosioXXeHHOCTbI0. 3Ha4YeHNne MeANLMHCKON reHETUKN B NpeaoTBpaLLeHnmn
N NevYeHnn reHeTnyecknx 3aboneBaHun denoseka. Meamko-reHeTU4eckoe
KOHCynbTupoBaHue. CTBoMoBble KMeTKU. [MOHATME «reHeTUYecKoro rpysay.
OTudeckme acnekTbl uccrnegoBaHunm B o6MacTn pedakTMpOBaHMS reHoma MU
CTBOJOBbIX KMETOK.



eHeTnyeckne akTopbl MOBLIWEHHOW 4YyBCTBUTENBHOCTU  YeroBeka K
PU3NYECKOMY N XUMUYECKOMY 3arpA3HEHUIO OKpyKatoLen cpeabl. [eHeTuyeckas
npeapacnosioXXEHHOCTb YenoBeka K NaTonornsim.

JemoHcTpauum

Tabnuubl 1 cxembl: «Kapuotun udenoBekay, «MeToabl W3YYEHUS TFEHETUKM
yenoBeka», «[ eHeTn4yeckue 3aboneBaHNsa YernoBeKar.

MpakTnyeckasa pabora «CocTaBneHne n aHanma pogoCcrioBHONY.
Tema 15. Cenekumus opraHM3moB

HomecTukaums n cenekuma. 3apoxaeHme cenekumm n gomecTunkauumn. Yyenue H.
. BaBunoBa o LleHTpax nponcxoxaeHmns 1 MHoroobpasus KyrbTYPHbIX pacTEHUN.
Ponb cenekuun B co3gaHnm COPTOB pacTEHUM U NOpoa XUBOTHbIX. CopT, nopoaa,
WwTaMMm. 3aKOH roOMOSIOrMYecKnX psgoB B HAcrneacTBEHHOM M3MeHuYnBocTu H. U.
Basunosa, ero aHayeHue ans cenekuynoHHon paboTsbl.

MeTogbl cenekumoHHon paboTtbl. WIckyccTBeHHbIM OTOOpP: MaccoBbI U
nHAMBUOYyanbHbIN. SAT1ansbl KOMOMHaLIMOHHOWM cenekumu. McnbiTaHne
npounssogutenen no notomctsy. OTOOp MO TrEHOTUMNY C MOMOLLLI OLIEHKMU
reHOTMMNa NOTOMCTBA U OTOOP MO reHoTUny ¢ Nnomoubio aHanunsa JHK.

McKycCTBEHHbIN MyTareHes3 Kak MeTo[ cefniekuMoHHOM paboTbl. PagnaunoHHbIn n
XUMUYECKUA MyTareHes Kak UCTOYHUK MyTauun Yy KyNbTYPHbIX (0OPM OpraHn3mosB.
Mcnonb3oBaHMe reHOMHOro pedakTMpoBaHUS U METOAOB PeKOMOMHaHTHbIX JHK
AN18 NoNy4YeHna NCXoQHOro MmaTepuana ans cenexkumm.

MonyyeHne nonunnongos. BHyTpuBugosas rmbpuansaums. bnnskopoacteseHHoe
cKpelunBaHue, nnm MHGpnanHr. HepoacTBeHHOE CKpeLUmMBaHUe, Unu ayTopuanHr.
"eTepo3unc n ero npuynHbl. Micnonb3oBaHue reteposunca B cenekumn. OtganéHHas
rmbpuansauus. NpeogoneHne 6ecnnoansa MexsngoBbiX rmbpngos. LoCTMKeHUs
Cenekunm pacTeHNn 1 XXNMBOTHbIX. «3efE€Has pPeBONILNNAY.

CoxpaHeHne N U3yvyeHne reHeTUYEeCKMX PEecypPCoB KymNbTYPHbIX PacTEHUN U UX
AVKUX poanyen aAns co3gaHnst HOBbIX COPTOB U MMOPUAOB CEeNbCKOX03ANCTBEHHbIX
KynbTyp. M3yyeHne, coxpaHeHWe W YynpaBneHue reHeTUYeckMMn pecypcamu
CENbCKOXO3SINCTBEHHbIX M MPOMbICIIOBbLIX JMBOTHbIX B LENsX Yny4yleHus
CYLLECTBYIOLLUMX U CO3O0aHUS HOBbIX MOPOA, FIMHMIA M KPOCCOB, B TOM 4ucne C
NPUMEHEHNEM COBPEMEHHbIX METOAOB Hay4HbIX UCCNeaoBaHUN, NepeaoBbIX naen
N NepCneKTUBHBLIX TEXHOMOTUIA.

demoHcTpauum

MoptpeTbl: H. L. Basunos, N. B. MudypuH, I'. [. KapneueHko, 1. T1. JlykbaHeHkKo,
B. J1. Actaypos, H. bopnoyr, [. K. benses.



Tabnuubl 1 cxembl: «LleHTpbl MPOMCXOXOEHUA M MHOroobpasns KynbTypPHbIX
pacTeHnny, «3akoH roMONIOrM4Yeckux pPsSiAoB B HacnNeLCTBEHHON U3MEHYMBOCTUY,
«MeTtoabl cenekummny, «OTaanéHHasa rmbpmnansaums», «MyTtareHes».

JlaGopaTopHasa paboTta «MM3yyeHMe COpPTOB KyNbTYpPHbIX PaCTEHUA K MNopon
AOMALLHUX XUBOTHbIX».

JTaGopaTtopHasn paboTa «N3y4eHne MeTogoB Cenekunumn pactTeHnmny.
MNMpakTnyeckasa paboTa «[MpmnBrMBKa pacTeHUN».

Akckypeua « OCHOBHble MeTOAbl U AOCTUXKEHNSA CENEKUNN pacTEHUA N KNBOTHbIX
(Ha cenekunoHHy CTaHUMIo, NIIEMEHHYIO (hepMy, COPTOUCTIbITATENbHbIN Y4aCTOK,
B TensMyHoe XO03ANCTBO, B nabopaTtopuio arpoyHMBepcuTeTa Wn Hay4yHOro
LeHTpa)».

Tema 16. BuorexHonorusa n cMUHTeTU4YecKkasa ouonorus

O6bekTbl, CNONb3yeMble B BUOTEXHOMOIMMU, — KNETOYHbIE N TKAHEBbIE KYNbTypbl,
MUKPOOPraHm3mbl, WX XapakTepucTuka. TpaguumoHHass BuoTexHonorus:
xnebonevyeHne, NOMNy4YeHME  KUCIIOMOJSIOMHbLIX  NPOAYKTOB,  BUHOAENME.
Mukpobuonornyecknin cuHTed. OOBEKTbI MUKPOOMONOrMYECKUX TEXHOSOTMNA.
MpomnsBoacTBo Genka, aMMHOKUCIIOT U BUTAMUHOB.

CosgaHne TexXHOMOrMi W WMHCTPYMEHTOB LiENeHanpaBneHHOro M3MEHEeHUs W
KOHCTPYMPOBaHUS FEHOMOB C LIENbIO NOMYyYEHUS1 OPraHM3MOB U MX KOMIMOHEHTOB,
coaepKalumx He BCTpevatowmecs B Npupoae buocmHTeTuyeckne nyTu.

KnetoyHas wuHXeHepus. MeTtoabl KynbTypbl KMETOK WM TKaHEW pacTeHUn W
XnBOTHbIX. KpunobaHkn. ComaTtmyeckas rumbpuamsaumss u  COMaTUYECKUN
ambpuoreHes. Mcnonb3oBaHue rannongoB B cenekuuu pacTteHun. MNonydyeHue
MOHOKJTOHaIbHbIX aHTUTen. Wcnonb3oBaHue MOHOKJTOHasbHbIX n
MONUKMNOHanNbHbIX aHTUTEeNn B MeauuuHe. VICKyCcCTBEHHOE OnnoAOTBOPEHME.
PeKOHCTpYKUMS ANLEKNETOK N KITOHMPOBAHME XUBOTHbIX. MeToa TpaHcnnaHTauum
agep KneTok. TexHonornm 03[,0pPOBNEHUS, KyNbTUBMPOBaHNSA n
MUKPOKINOHANbHOIo Pa3MHOXEHMUS CENMbCKOXO3ANCTBEHHbIX KYNbTYp.

XpomMocomMHast M TreHHaa wuHxeHepud. VICKYCCTBEHHbIN CUHTE3 TreHa MU
KOHCTpymnpoBaHue pekoMmbuHaHTHbix [HK. Co3gaHne TpaHCreHHbIX OpraHM3MoB.
[ocTumxeHnsa n NepcnekTUBbl XPOMOCOMHOWN Y FTEHHOW UHXEHEePUKN. JKONorn4yeckme
N aTn4eckne Npobrembl reHHON MHXEHEPUH.

MeaununHckne OGuoTtexHonormu. [loctreHoMHas uudpoBas meguumHa. [LP-
anarHoctnka. MeTabofIOMHbIN aHanus, reHOLEHTPUYECKU aHanm3 npoTeoma
yenioBeka ON9 OLEHKM COCTOSIHUSA ero 340poBbs. Mcnonb3oBaHMe CTBOMOBbIX
Knetok. TapreTHaa Tepanua paka. 3D-6uouHxeHepuss ana paspaboTku
dyHOaMEHTanbHbIX OCHOB MELMULMHCKUX TEXHOMOMMM, CO34aHUSA KOMMIIEKCHbIX



TKaHEeN coyYeTaHMeM TEXHOMOrMn TpEXMepPHOro GmonpuHTUHra u ckaddongmHra
ANSA pelleHns 3agad nepcoHanm3npoBaHHON MeaULUMHbI.

Co3gaHne BEKTOPHbIX BaKUMH C Lenbto obecneveHms KOMOMHMPOBAHHOW 3aLLUMThbI
oT Bo3b6yautenen OPBW, ycTaHOBMNEHWE MOMEKYNSPHbIX MEeXaHW3MOB
dyHKUMOHMpoBaHua PHK-cogepxalumx BMpPYCOB, Bbi3biBalOLMX 0CODBO OnacHble
3aboneBaHus YenoBeka 1 XXUBOTHbIX.

HdemoHcTpauun

Tabnuupbl 1 cxembl: «Mcnonb3oBaHWe MUKPOOPraHM3MOB B MPOMbILLIIEHHOM
npounssoacTBe», «KneTouHas nHxeHepusi», «FeHHas NHXeHepusi».

JTabopaTopHas paboTta «/3ydyeHne 06BHEKTOB BUOTEXHONOTUNY.
MpakTnyeckas pabora «lonyvyeHne MONOYHOKUCHbIX MPOLAYKTOBY.

Okckypcua «buotexHonorms  —  BaxHeMwass  npousBoauTenbHas  cuna
COBPEMEHHOCTU (Ha BUOTEXHOMOMMYECKOE NPOU3BOACTBO)».

11 KNNACC

Tema 1. 3apoxgeHue W pasBUTUE IBOJIIOLMOHHbLIX MNpeacTaBleHUn B
ovonorum

OBosouUMoHHasa Teopus Y. [lapsuHa. [Npeanocbinkn BO3HUKHOBEHWS apBUHMU3Ma.
’KnsHb 1 Hay4yHas geatenbHocTb Y. [lapsuHa.

OBvxywme cunbl aBonoumm Bungos no Y. [apBuHy (BbiCOKasi MHTEHCUMBHOCTb
pPa3MHOXEHUS1 OpraHM3MOB, HacCneACTBEeHHasi W3MEeH4YMBOCTb, Oopbba 3a
CYyLLLECTBOBaHME, ECTECTBEHHbIA N NCKYCCTBEHHbIN OTOOP).

OdbopmneHne cuHTeTndeckon Teopumn aonoumn (CTI). HentpanbHaa Teopus
aponoumn. CoBpeMeHHas 3BONOLUMOHHAA brnonorusi. 3HayeHne 3BOJSTHOLNOHHON
Teopuun B pOpMMpPOBaHMUM €CTECTBEHHO-HAY4YHOW KapTUHbI MUpa.

demoHcTpauum

MopTtpeTbl: ApuctoTtens, K. JlnHHen, XK. B. Jlamapk, 3. XK. CenT-Unep, XK. KioBbe,
Y. dapsuH, C. C. YeTteepukos, U. U. Wmanbraysen, [x. XongenH, [J. K. benses.

Tabnuubl 1 cxembl: «Cuctema xusor npupogbl (no K. JlnHHer)», «JlecTHuuya
XuBbIX cywecTtB (Mo Jlamapky)», «MexaHnsam popmumpoBaHms npucnocobneHnn y
pacTeHunin n XnBoTHbIX (Mo Jlamapky)», «KapTa-cxema mapupyTa nytewiectasns Y.



HapeuHa», «Haxogkm Y. [OapsuHay», «PopMbl GOpbObl 3a CylleCTBOBAHMEY,
«lMopoabl ronyben», «MHoroobpasne KynbTypHbIX ¢bopm kanyctbl», «llopoabl
AOMaLLHMX XMBOTHbIX», «Cxema obpasoBaHnsa HOBbIX BMAoB (Mo Y. [JapBuHy)»,
«Cxema COOTHOLLEHUA OBWXYLMX cun asonounny, «OCHOBHbIE MNOMNOXEHUNA
CUHTETUYECKON TEOPUM IBOSTHOLINNY .

Tema 2. MukpoaBonouuva 1 e€ pesynbTaThbl

Monynaums kak anemMeHTapHas eguHuua asonouun. CoBpeMeHHble MeToAbl
OLEHKN FeHEeTUYeCcKoro pasHoobpasns u CTPyKTypbl nonynauun. MameHeHune
reHopoHAa nNonNynAuuKM Kak aneMeHTapHoOe 9SBOMUMOHHOE dABneHue. 3akoH
reHeTnyeckoro pasHosecus [x. Xapau, B. BanHbepra.

OnemeHTapHble dakTopbl (ABMXYLLME cUnbl) aBontoumn. MyTaumoHHbIA npoLecc.
KombuHaTuBHas nM3aMeH4MBOCTb. [lpend reHoB — crnyyarnHble HeHanpaBfieHHble
M3MEHEHNA 4YacToT annenerm B nonynauusax. AdgekT ocHoBaTens. ekt
OYTbINOYHOro ropsbiwka. CHUXEHUEe reHeTU4Yeckoro pasHoobpasud: NpUYMHbL U
cnegcteua. [posBneHne addekta aApenda reHoB B OOMbWKMX M ManbixX
nonynaumax. Murpaumn. N3onsauus nonynaumin; reorpaduyeckas
(npocTpaHcTBEHHas), buonoruyeckas (penpoayKTuBHas).

EctectBeHHbIN 0OTOGOp — Hanpasnswowmn  daktop asonouun.  Popmebl
ecTecTBeHHoro otbopa: AOBWXKYLWMA, CcTabunusvpylowumn, paspbiBatoLLnn
(anspynTtueHbIN). MonoBon oTbop. BO3HMKHOBEHME M 3BONKOUMS COLMANbHOro
noBeaeHUs XXNBOTHbIX.

MpucnocobneHHOCTb OpraHM3moB Kak pesynbTar MUKPO3BONOLMN.
BosHukHOBeHWe  npucnocobneHun y  opraHmamoB.  Apomopdo3bl U
ngmoagantaumun. Npumepsbl NpMcnocobneHnn y opraHM3aMoB: Mopdosiormyeckme,
dusumonornyeckne, Ouoxmmmudeckne, nosegeHveckne.  OTHOCUTENBHOCTb
nprUcnocob1eHHOCTN OPraHN3MoB.

Bugo, ero «kputepum wun  cTpyktypa. BwupoobpasoBaHue Kak pesynbTar
MUKpoO3Bonoumn. M3onaums — knoyeBon ¢aktop BugoobpasoBaHus. lNytn um
cnocobsbl BNOoob6pa3oBaHus: annonatpuyeckoe (reorpaduyeckoe),
cMMmnaTpuyeckoe  (3Konorunyeckoe), «MTHOBEHHOE» (monunnonansaums,
rmbpuansaums). JnntenbHOCTb 3BOMOLMOHHBLIX MPOLIECCOB.

MexaHun3mbl hopMmnpoBaHns GUONoOrMyeckoro pasHoobpasusi.

Ponb aBontoumMoHHOM Guonornn B paspaboTke HaydHbIX METOLOB COXPaHEeHUs
6ropasHoobpasmns. MUKpOIBOMOLMA U KOIBOMIOUMS MApasnUTOB M UX XO3SEB.
MexaHu3mbl (POPMUPOBAHUST YCTONYMBOCTU K aHTUBMOTMKAM M cnocobbl 60pbObI
C HeWw.

demoHcTpauum

MopTtpeTbl: C. C. YeTBepukos, 3. Manp.



Tabnuubl n cxembl: «MyTaumoHHaa N3MEHYMBOCTLY, «[lonynauMoHHasn CTPYKTypa
Bnaa», «Cxema nposiBneHus 3akoHa Xapau—BawnHbeprar», «[Bwxkywme cunbl
3BONIOUMNY, «IKOMNOrmyeckass wu3onsauma nonynsaumMi ceBaHCKoW hopenny,
«leorpadmyeckass  u30nAUMSA  FIMCTBEHHULbI CUMOUPCKOM WU NUCTBEHHULbI
aaypckony, «lMonynsumoHHble BOMHbI YUCNIEHHOCTU XULLHUKOB U XXepTB», «Cxema
AENCTBNSA ecTecTBeHHOro otbopa», «®dopmbl Gopbbbl 3a CyLlecTBOBaHMEY,
«MHgycTpuanbHbIn MenaHnamy», «>XKuBble nckonaembley, «[MOKpoBUTENLCTBEHHAs
oKkpacka XUBOTHbIX», «Mpenynpexpatoas oKpacka KUBOTHbIXY,
«®Pusmonornyeckme agantauumy», «lMpncnocobneHHoCcTb OpraHn3aMoB U eé
OTHOCUTENbHOCTbY, «KpuTepun Buga», «Buabi-gBoniHukn», «CTpykTypa Buga B
npupoae», «Cnocobbl BUAoobpasoBaHusay, «reorpadpuyeckoe BMaoobpasoBaHune
TPEX BWOOB NaHAbllENy», «KONormyeckoe BuaoobpasoBaHWE BUOOB CUHULLY,
«Monunnonapl pactenniny, «KanycTtHo-peaeyHbIn rmbpungy.

O6opynoBaHue: repbapum pacTeHun, KOMMEKUMM HaCEKOMbIX, 4yyyena nTuy, u
3BEepen C npumMepamy pasfmMyHbIX MNPUCNOCOBNeHnn, yyydena nTuy M 3Bepen
pasHblXx BuaoB, repbapum pacteHun 6nmM3kMx BuMAoB, 0OpasoBaBLUMXCA
pasnuYHbIMK1 cnocobamu.

INabopaTopHas paboTa «BbigBneHne N3aMeH4MBOCTN Yy 0coben 0QHOro Buaa».

JTabopaTopHasa paboTta «[lpucnocobneHnss opraHn3amMoB M UX OTHOCUTENbHas
LenecoobpasHOCTbY.

NabopatopHas paboTta «CpaBHeHWe BUAOB N0 MOPEONOrMYECKOMY KPUTEPUION.
Tema 3. Makpoasoniouus u eé pesynbtaTbl

MeToabl N3y4yeHnda MaKpO3BOJIHOLIMN. [NManeoHTONOrM4yeckne metoabl n3yvyeHunsa
3BONOUNN. I'Iepexoqule C*)OprI n (*)I/IJ'IOFeHeTI/I‘-IeCKI/Ie pAaObl OpraHnM3mMoB.

Buoreorpadgunyeckmne metoabl n3ydenunsa aponounmn. CpasHeHne nopsbl U gayHbl
MaTepuKoOB 1 OCTPOBOB. buoreorpadunyeckue obnactn 3emnu. Buabl-aHAEMUKN U1
PENUKTbI.

OMbGpuornornyeckne u cpaBHUTENbHO-MOPMONOrMYeckme MeTodbl U3yYeHUs
aBonounn. [eHeTMyeckne MexaHW3Mbl 3BOMIOLMU OHTOreHe3a W MosABMEHUs
SBOJMOLMOHHBLIX  HOBLUECTB. [OMOMOrMYHbIE U aHamnorMyHble  OpraHbl.
PyaMmeHTapHble  opraHbl W aTtaBu3mbl.  MonekynspHo-reHeTuyeckue,
ouoxummyeckme U MatemaTuyeckue — MeTodbl  M3YYeHUss  IBOJOLIMW.
FomonorvyHble reHbl. CoBpeMeHHble MeToabl MOCTPOEHUs (hUNoreHeTUYecKmX
[lepeBbLEB.

XpPOMOCOMHbIE MyTaLWUn 1 3BOSOLMSA FEHOMOB.
O6wme 3akoHOMepHOCTU (npaswuna) asonounn. MpUHUMN CMEHbl  YHKUUA.

HeobpatumocTb aBontounn. AgantmeHasa paguauus. HepaBHOMEPHOCTb TEMMNOB
3BOMOLUNN.



demoHcTpauun
MopTtpeTbl: K. M. Bap, A. O. Kosanesckun, . Mionnep, 3. [ekkernb.

Tabnuubl 1 cxembl: «PunoreHeTUUECKU pag nowagny, «ApPXeonTepUKey,
«3Bepo3ybble  Awepbl», «Cterouedansly, «PuHnoputbl», «CemMeHHble
nanopoTHUKNY, «buoreorpaduyeckme 30Hbl 3emnuy, «[dpend KOHTUHEHTOBY,
«Penuktbl», «HavanbHble cTagun 3MOpPMOHANbHOrO pPasBUTUSA MO3BOHOYHbLIX
XMBOTHBbIX», «[OMONOrMYHbLIE W aHarnorMyHble opraHbly, «PyanmeHTbI»,
«ATaBu3Mbl», «XpPOMOCOMHble Habopbl 4enoBeka M wWuMnaH3e», «[naBHble
HanpasneHus aBonumMny, «ObLume 3aKOHOMEPHOCTU 3BOSOLUNY.

OGopy,u,oaaHme: KoJinekuun, rep6apvw1, MYIAXn  UCKOoMaeMblX OCTaTKOB
OpraHM3mMoB, MYJAXXU TOMOJIOTNYHbIX, aHalNorn4yHblX, pyauMmMeHTapHbIX OpraHoB U
artTaBmM3MoOB, KoJriiekunm HaCekKkoMblX.

Tema 4. NpoucxoxaeHne n pasBuTue XN3HU Ha 3emne

Hay4Hble runoTesbl NPOMCXOXAEHUS XN3HM Ha 3emne. AbnoreHes n naHcnepMums.
[loHay4yHble NpeacTaBreHns O 3apoXOEHUU XWU3HWU (KpeauuoHusm). [unoTtesa
NOCTOSIHHOrO CamMo3apOXKAEHUS XKN3HU N €€ onpoBepxeHne onbitamu ®. Pegu, J1.
CnannaHuaHu, J1. MNMactepa. NponcxoxaeHne xm3Hm n actpobuonorusi.

OcHOBHble aTanbl HeopraHuyeckon aosnoumn. NnaHeTapHas (reosiormyeckas)
aponoumsa. Xummnyeckasa agonoumns. ABNOreHHbIN CUHTE3 OpPraHMYeCcKMX BELLLECTB
n3 HeopraHuyeckmx. OnbiT C. Munnepa u I'. FOpu. O6pasoBaHne NoNMMeEpPoOB 13
MoHomepoB. KoauepsaTHast runote3a A. . OnapuHa, runotesa nepBUYHOrO
OynboHa [x. XongenHa, reHeTudeckas rmnotesa . Ménnepa. Puboaumsl (T. Yek)
n rmnotesa «mupa PHK» VY. T[wun6epta. ®dopmupoBaHme membpaH u
BO3HUKHOBEHWE NPOTOKMNETKMN.

NcTtopua 3emnun n metoabl €€ mn3ydeHunsd. ickonaemble opraHM4Yeckme ocTaTKu.
"eoxpoHonorna n eé metoabl. OTHOCUTENbHas U abCoMTHAs reOXPOHOSIOrUSI.
"eoxpoHonornyeckas Wkana: 30Hbl, 3pbl, NEPUOLbI, AMOXK.

HauyanbHble aTanbl opraHnyeckon asosnounn. MNMosBNeHne n 3BOMOUNA NEPBbIX
KneTtok. OJsonoumMs MeTabonuama. BO3HMKHOBEHME NEpPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE BMOMNNEHKN Kak aHanor nepebix Ha 3emne coobLecTs.
CtpomaTonuTbl. MpokapmnoTbl U 3yKapuoThl.

MpoucxoxgeHne aykapuoT (cumbuoreHes). IOBOMIOLMOHHOE MNPOUCXOXAEHME
BUpycoB. [lpoucxoxgeHne MHOroKMeTouHbIX OpraHmamoB. Bo3HWKHOBEHMe
OCHOBHBbIX FPYMNMn MHOTOKNETOYHbIX OPraHN3MOB.

OcCHOBHble aTanbl 3BOMOLUMM BbICLUMX pacTeHuin. OCHOBHblE apoOMOpPdO3bl
pacteHun. Bbixog pacteHun Ha cyuwy. [losiBneHne crnopoBbiIX pacTeHun W
3aBoeBaHve uMn cywn. CemeHHble pacTeHus. [MpoucxoxpgeHue LBEeTKOBbIX
pacTeHun.



OcHoBHble 3Tanbl 39BOMNKOUUN  XKMBOTHOMO Mupa. OCHOBHble apomMopdO3bl
XMBOTHbIX. BeHackasa payHa. Kembpuincknin B3pbiB — NOSIBIEHWE COBPEMEHHbIX
TMNoB. epBble XOpAoBble XUBOTHbIE. XKN3Hb B BoAE. OBOMOLNA NO3BOHOYHbIX.
MpoucxoxageHne ampmbun n pentunuin. NpoucxoxageHne MIeKkonuTalwmx u
ntiy. [puHumn knoveBoro apomopdo3sa. OcBoeHne 6eCno3BOHOYHBIMU W
NO3BOHOYHbBIMU XNBOTHbLIMU CYLLIW.

PassuTue xun3Hu Ha 3emne no apam u nepuopam: apxemn, NpoTepo3on, naneosomn,
Me30301, kanHo3on. Ob6waa xapakTepucTuka KnvmaTa W reonormyeckux
npoueccos. [NosBneHne 1 pacuseT XxapakTepHbIX OpraHn3mMoB. YrneobpasoBaHue:
€ro ycrioBusi U BNIUSIHNE Ha ra3oBblii COCTaB aTMocdepbl.

MaccoBble BbIMUpAHUS — 3KOSOMMYECKME Kpuancbl npownoro. [puunHbl wm
CcneacTBna MaccoBbIX BbiMUpaHWn. COBPEMEHHbIN 3KONOMMYECKUA KPU3KC, ero
ocobeHHocTun. NMpobrnema coxpaHeHus buopasHoobpasmns Ha 3emne.

CoBpeMeHHass cuctema opraHudeckoro mupa. [lpuHumnbl  knaccudukauum
opraHnamoB. OCHOBHble cuCTeMaTUYeCKMe rpynnbl OpraHM3MoB.

demoHcTpauum

MopTtpeTbl: ®. Pean, J1. CnannaHuanu, J1. MNMactep, N. . MeuyHukos, A. . OnapuH,
k. Xongewnn, I'. Ménnep, C. Munnep, I". KOpu.

Tabnuubl n cxembl: «Cxema onbita @. Pegn», «Cxema onbita J1. lMactepa no
N3YYEHUIO CaMO3apoXaeHuss Xn3Huy», «Cxema onbita C. Munnepa, . KOpwuy,
«QTanbl  HeopraHuyeckom 3BonouUny, «leoxpoHonorndeckas  LIKanay,
«Ha4vanbHble aTanbl opraHMyeckon aponoumm», «Cxema obpasoBaHUs aykapuoT
nyTém cumbuoreHesa», «Cuctema xmBow npuponabl», «CTpoeHue Bupycay,
«Apomopdo3bl  pacTteHuny, «PuHMopuTbl», «OOHOKNETOYHbIE BOOOPOCHAUY,
«MHorokneTtouyHble Bogopocnn», «Mxuy», «llanopoTHUKK», «[ONOCEMEHHbIe
pacteHus», «OpraHbl LUBETKOBbLIX pacTeHun», «Cxema pasBUTUSA XUBOTHOMO
Mupa», «ApoMop@do3bl XMBOTHbIX», «llpocTtenwme», «KnweyvyHONOMNOCTHbIEY,
«[nockne yepBuy, «YneHucTtoHoruey, «Pbibbl», «3eMHOBOOHbIEY,
«lpecmblkatowmecs», «ltuubly, «Mnekonutawowme», «Pas3Butne XWU3HU B
apxenckomn apey, «PasBuTre Xn3Hn B NPOTEPO3ONCKOMN 3per», «PasBuTme XNU3HU B
naneosomnckon aper», «PasBuTme XX1U3HN B ME3030MUCKON apey, «PasBnTne XnsHu B
KanHo30Mckonm apey, « CoBpeMeHHasi cuctemMa OpraHM4eckoro mupa.

O6opynoBaHune: repbapum pacTeHUM pPasnU4HbIX  OTAENIOB,  KOJNEKuunn
HaCceKoMbIX, BMaXHble npenapaThbl }KMBOTHbIX, PAKOBMHbI MOMNMNOCKOB, KOSNEKLMM
UFTIOKOXWNX, CKENeTbl MO3BOHOYHbIX XXMBOTHbIX, Yy4ena NTuL, U 3Bepeit, Konnekumm
OKaMEeHernocTen, Mone3HbiX WCKOMNaeMblX, MYNSHKM OpraHMYecKMx OCTaTKOB
OpraHn3moB.

BuptyanbHaa nabopatopHasa pab6ota «MogenupoBaHue onbiToB Munnepa—
KOpwn nNo nayyeHmnto abMoreHHOro CMHTe3a OpraHNYeCcKUX COeANHEHWI B NEPBUYHOM
aTMmocgepen.



INNa6opaTopHas pa6oTta «V3yyeHne n onmcaHne UCKoMaeMblX OCTATKOB APEBHUX
OpraHM3MoB».

MpakTnyeckasa pabota «MN3ydeHne ocoBGEHHOCTEN CTPOEHUS pacTeHMI pasHbIX
OTOEnNoBY».

NMpakTnyeckaa pab6oTa «/3ydyeHne 0COBEHHOCTEN CTPOEHUA MO3BOHOYHbIX
XUBOTHBIX».

Tema 5. NpoucxoxaeHue yenoBeka — aHTponoreHes
Pasgensl n 3agauv aHtpononorun. Metogbl aHTponosiornu.

CraHoBneHune ﬂpeﬂCTaBﬂeHMVI O TMPOUCXOXOEeHNN 4YenoBeKa. PenurnosHele
BO33peHunA. COBpeMeHHbIe Hay4Hble TEOPUN.

CxoactBo yenoBeka C XMBOTHbIMU. CucTemMaTuyeckoe MNOonoXeHue 4YenoBeka.
CBupetenbctBa CXOACTBA  4YerioBeka C  XXMBOTHbIMU:  CPaBHUTENbHO-
Mopdoonormuyeckme, ambpuornornyeckue, dom3nonoro-bruoxmmmnyeckume,
nosegeH4yeckme. OTNNUMA YernoBeKa OT XMBOTHbIX. [paMoxoXaeHne n KOMMNIeKc
CBSA3aHHbIX C HUM NpU3HaKoB. Pa3BuTMe rosiloBHOrO Mo3ra M BTOPOM CUTHasIbHOW
CUCTEMBI.

Oewxywme cunbl (akTopbl) aHTponoreHesa: OGuonorndeckue, coumarnbHbIe.
CooTHOLLEHNE BUONOrMYECKNX U coLmanbHbIX )akTOPOB B aHTPOMOreHese.

OcHoBHble cTagun aHTponoreHesa. PaHHMe 4enoBekooOpasHble 00e3bsiHbI
(MpOKOHCYMbI) N paHHWE NOHrMAbl — obLne Npedkn YenoBekoobpasHblix 06e3bsH
n nogen. ABCTpanonuTekn — AByHorne npegku nogen. Henosek ymensin, nepebie
N3roToBneHna opyamn Tpyaa. Yenosek npsaMoxoaswmm 1 nepebli BbiXon nogemn
3a npegenbl  Adpukn. Yenosek rengenvbeprckmn — o6WKMM  Npeaok
HeaHOepTanbCKOro YernoBeka n YenoBeka pasyMHoro. Henosek HeaHaepTanbCKum
Kak BWU4 NOOEN XONMOAHOro knumarta. YenoBek pasyMHbI COBPEMEHHOro Tuna,
OEHWCOBCKMN 4erioBEK, OCBOEHWE KOHTMHEHTOB 3a npegenamn  Adpuku.
[ManeoreHeTnka 1 NnaneoreHoMuKa.

OBOMNOUNA COBpPEMEHHOro 4enoseka. EcTecTBeHHbIn 0OT6Op B nonynaumsix
yenoseka. MyTauMOHHbBIA npouecc M noniMmopduam. NonynsaunMoHHbIE BOJSHBI,
apend reHos, murpauunsa n «3eKT ocHoBaTena» B Nonynsaunax cCOBpeMeHHOro
yernoseka.

Uenoseveckne pacbol. [loHaTMe o pace. bonbwune pacbl: eBponeongHas
(eBpasunckas), aBcTpano-HerpougHasa (9KBaTopuanbHasl), MOHronongHas
(asnatcko-amepukaHckas). Bpema u nytu pacceneHus 4YernoBeka Mo nraHeTe.
EoMHCTBO  yenoBeyecknx pac. HayyHas HecoCToATEenbHOCTb  pacu3ma.
MpncnocobneHHOCTb 4YenoBeka K pas3HbiM  YCIOBUAM OKpyXXaloLwen cpenpbl.
Brnnanue reorpaduyeckon cpegbl M gpenda reHoB Ha MOpPQONorM wu
P13MONornio Yenoseka.



MexavcumnnuHapHble MeToabl B hmuamyeckon (6Uonornyeckor) aHTpononoruu.
OBOMOLUNOHHAsS aHTPOMOMOrMs U NaneoaHTPononorua YernoBeyecknx nonynaumni.
BuocoumanbHble  uccnegoBaHua  npupodbl - Yenoseka.  MccnepoaHue
KO3BOMOLMN BUONOrMYECKOro U counanbHOro B YenoBeEKeE.

HdemoHcTpauun
MopTpeTbl: Y. dapsuH, J1. Jlukn, A. A. PoruHncknin, M. M. Nepacumos.

Tabnuubl n cxembl: «MeTogbl aHTpononornmy, «lONOBHOWM MO3r 4YerioBekay,
«YenoBekoobpasHble 06e3bsHbl», «CkeneT 4venoBeka W CKeneT LUMMNaH3ey,
«PyoumeHTbI n aTaBU3MbIY, «[JBwxyLine CUnbl aHTpornoreHesay,
«OBOSNIOLUMOHHOE [peBO 4YernoBeka», «ABCTpanonutek», «4enoBek ymenbiny,
«Yenosek npamoxogdawmny, «eHncoBckun Yenosek» «HeaHgepTanbubly,
«KpomaHboHUbI», «[pefkn yenoBeka», «3Tanbl 3BONOUMN YenoBekay, «Pacbl
YyeroBekay.

O6opynoBaHue: Myrnsikn okaMeHenocten, NnpegMeToB MatepuanbHON KynbTypbl
npegkoB Yenoseka, penpoaykumn (cotorpacpmm) kKapTuH ¢ MUEONOrM4YeCKUMn 1
OMbnenckMmmn CcroXxetamm MnpouCXoXOeHus 4Yenoseka, oTorpacdmm Haxogok
NCKOMaeMbIX OCTaTKOB YerioBeKa, CKeneT YyernoBeka, MoAesnb Yepena Yyenoseka u
Yyepena wnMnaH3e, Mogernb KUCTU YeroBeka MU KUCTU LUMMMNaH3e, MoAdesniv Topca
npeakoB YenoBeka.

JTabopaTopHas paboTta «/N3yyeHne ocobeHHOCTEN CTPOEHUS cKkeneTa YenoBeka,
CBS13aHHbIX C NPAMOXOXAEHNEM.

MpakTnyeckasa paborta «V3yyeHne skonornyecknx agantaumm YenoBeka.

Tema 6. JkonorMas — Hayka O B3aMMOOTHOLUEHUSIX OPraHU3IMOB W
HagoOpraHM3MeHHbIX CUCTEM C OKpYXKaloLen cpeaomn

3apoxaeHune n passuTtue akonormm B Tpygax A. N'yméonearta, K. ®©. Pynbe, H. A.
CeBepuoBa, 3. lekkens, A. Tencrnn, B. H. CykauyéBa. Pasgenbl n 3agauu
akonorun. CeA3b 3KOMOrMM C APYrMMm Haykamu.

MeTogbl akonormn. [loneBble HabnwOeHUs. OKCNEPUMEHTbI B 3KOSOTMMK:
npupogHbie 1 nabopaTtopHble. MopgenupoBaHue B 3konorMn. MOHUTOPUHE
OKpY)KatoLen cpeapbl: NIOKanbHbINA, PErMoHarnbHbI U rnobdanbHbIN.

3HayeHne IKONOrMYECKUX 3HAHUIM 151 YenoBeka. JKoNormyeckoe MMpoBO33peHne
Kak OCHOBa CBsi3el YyenosevecTBa C npupogon. PopmMmpoBaHne 3KONOrMYecKom
KynbTYpbl 1 3KONOrMYE€CKOM rPamMOTHOCTU HaceneHus.

demoHcTpauum

MopTtpeTbl: A. l'ymbonbaT, K. @. Pynbe, H. A. CeBepuos, 3. Nekkenb, A. TeHcnn,
B. H. Cykaués.



Tabnuubl n cxembl: «Paspgenbl akonorun», «MeTtogbl akonornny», «Cxema
MOHUTOPWHIa OKpy>KatoLLen cpeabl».

NNa6opatopHas paboTa «/3yyeHne MeToa0B IKONMOIMYECKNX NCCIIeL0BaHNNY.
Tema 7. OpraHusmbl 1 cpepa obutaHus

JKosnormyeckme aktopbl M 3aKOHOMEPHOCTU uX AeuncTtBuda. Knaccudumkauus
3Konornyecknx aktopos: abmnotmyeckue, bnotmnyeckue, aHtponoreHHble. O6wme
3aKOHOMEPHOCTU OENCTBUS 3Konormyeckmx akrtopos. Mpasuno muHumyma (K.
Wnpenrens, 0. JInbux). TonepaHTHOCTb. OBPUOUOHTHLIE N CTEHOOWOHTHbIE
OpraHn3mbl.

AbuoTtunyeckme aktopbl. CBeT Kak akosiormyeckun paktop. [Jencreme pasHbixX
Yy4aCTKOB COSTHEYHOrO CreKTpa Ha opraHu3Mbl. QKONOrMYeckme rpynnbl pacTeHUn
N )XMBOTHbIX MO OTHOLUEHUIO K cBeTy. CurHanbHas ponb ceeTta. doTonepmnoansm.

Temnepatypa Kak akonormdeckmn aktop. [enctBne TemnepaTtypbl Ha
opraHmambl. [1OMKMNOTEPMHBLIE N TOMONOTEPMHbBIE OPraHM3Mbl. OBPUTEPMHbBIE U
CTEHOTEPMHbIE OPraHn3Mbl.

BrnaxHocTtb Kak akonormdeckmn daktop. [lpucnocobnenHns pacTteHun K
nogaepXaHuo BogHoro 6anaHca. Knaccudukaumsa pacteHuin no OTHOLLUEHUKO K
BoAe. [prMcnocobneHns XKXMBOTHbIX K UIBMEHEHNIO BOAHOIO peXxuma.

Cpegbl 00uTaHMA OpraHM3MOB: BOAHAsl, Ha3eMHO-BO34yLUHAs, MOYBEHHas,
rmyOuHHas  MNOAMOYBEHHAsl,  BHYTPUMOPraHuaMeHHas.  PUINKO-XMMUYECKMe
ocobeHHOCTN cpen obuTaHust opraHuMamoB. [lpucnocobneHust opraHn3MoB K
XWU3HW B pasHbIX cpeaax.

Buonornyeckne PUTMbI. BHewHne n BHYTPEHHNE PUTMBbI. CyTO‘-IHbIe N rogn4vHble
PUTMbI. |_|pI/ICI'IOCO6J'IeHHOCTb OopraHnMamoB K CE€30HHbIM NU3MEHEHUAM yCﬂOBMVI
XU3HN.

YKnsHeHHble popMbl opraHn3moB. NMoHATHE O XusHeHHoW opme. XKnsHeHHble
OpMbl pacTeHui: OepeBbsl, KYCTAapHUKW, KYCTapHWYKW, MHOroneTHue Tpasbl,
ofHoneTHue Tpasbl. )KN3HEHHbIE POPMbI XKUBOTHBIX: TMAPOOUNOHTbLI, FEOBUNOHTHI,
a3pobunoHTbl. OCOBEHHOCTM CTPOEHUS 1 0Bpa3a XKU3HW.

BuoTtuyeckne aktopbl. Buabl GUOTMYECKMX B3aUMOOENCTBUI: KOHKYPEHLMS,
XULLHNYECTBO, CMMOMO3 1 ero doopMmbl. NMapasntnam, koonepaums, MyTyanusm,
KOMMeHcannam (kBapTUPaAHTCTBO, HaxnebHN4eCcTBO). HeTtpoduyeckne
B3aMMogencTemnsa  (tonuyeckue, dopudeckme, abpunyeckne). 3HadeHue
OMOTNYECKNX B3aMMOOEWUCTBUA [N CyLEeCTBOBAHUS OpPraHM3MoB B cpeae
obutaHus. MNMpUHUMN KOHKYPEHTHOIO UCKITHYEHUS.

HdemoHcTpauun



Tabnuubl 1 cxembl: «3konormyeckme aktopbl», «CBETOBOM CMEKTPY,
«QKonoruyeckme rpynnbl XMBOTHLIX MO OTHOLIEHUIO K CBETY», «TennoKpoBHbIE
XUBOTHbIEY», «XONOLHOKPOBHbLIE XWBOTHbIEY, «PuU3mMonormdyeckne agantaumm
XMBOTHbIX», «Cpeabl obuTaHus opraHMamoBy, «buonornyeckne puTMbI»,
«KusHeHHble  GopMbl  pacTeHun», «KM3HEHHble  (POPMbl  KMBOTHbIXY,
«QKocucTema LUMPOKONMMCTBEHHOIO Nnecay, «AKkocucTema XBoMHOro necay, «Llenm
nuTaHusa», «XuwHn4yectBo», «lMapasntnam», «KoHkypeHumsay», «Cumbnosy,
«KoMmmeHcannamy».

O6opynoBaHue: repbapunmn pacTeEHUIN 1 XUBOTHbLIX, NPUCNOCOBNEHHbIX K BANAHUIO
pasnU4YHbIX 3KONTorM4ecknx akTopos, repbapum ceeTonNtoOmMBbIX, TEHENOOMBLIX U
TEHEeBbIHOCNNBbLIX pacTeHUNn, cBeTonbuBble, TeHeNtOMBbLIE U TEHEBBLIHOCIMBbLIE
KOMHaTHble pacTeHus, repbapum n Konmnekuun TennontobuBbiX, 3MMOCTOWMKMKX,
MOPO30yCTOMYMBLIX pPacTEeHMW, Yyyena nTuu M 3Bepen, repbapum pacteHun,
OTHOCALUMXCA K rurpocpmutam, kcepodumtam, mesodutam, KOMHATHbIE pacTeHMUs
AAHHBIX FPYNM, KOMNEKLMM XXMBOTHbIX, OOUTaloWMX B pasHbiX cpegax, repbapum un
KONNeKunn pacTeHnn N XMBOTHbIX, 00NaaatoLLmMx YyepTaMm NpucnocobneHHOCTH K
CE30HHbIM U3MEHEHUSM YCMOBUI XU3HU, repbapun n KONnekumMm pacTteHun u
XMBOTHbIX Pa3fMYHbIX XXU3HEHHbIX (POPM, KOSMEKLMM KNBOTHbIX, Y4aCTBYHOLLMX B
pasnU4YHbiX BUOTUYECKUX B3aUMOLENCTBUSX.

INNa6opaTopHasa paboTa «BbisiBrieHMe npucnocobneHnii opraHn3MoB K BIIUSIHUIO
cBeTay.

INNa6opaTopHasa paboTa «BbisiBrieHMe npucnocobneHnii opraHn3MoB K BIIUSIHUIO
Temneparypbi».

JlabopaTopHasa paborta «AHaToOMM4eckme OCOBEHHOCTU pPaCTEHUN M3 Pa3HbIX
MEeCT OBUTaHus».

Tema 8. Akonorus BUAOB M Nonynsauumn

OKonornyeckme xapakrepuctukm nonynsaumn. Nonynsauma kak Guonornyeckas
cuctema. Ponb HeogHOpPOAHOCTM cpenbl, huandeckmnx 6apbepoB n 0CobeHHOCTEN
ouonorun BMaoB B hOPMUPOBAHUN NPOCTPAHCTBEHHOW CTPYKTYPbl MOMNYMsLMNA.
OcCHOBHble nokasaTenu nonynauun: YUCIEHHOCTb, MIIOTHOCTb, BO3pacTHas U
nonoBasi CTPYKTypa, pOXOAaemMoCTb, MPUPOCT, TEeMN poOCTa, CMEPTHOCTb,
Murpaums.

okonornyeckas CTpyktypa nonynauun. OueHka YUCAEHHOCTU MNOoNynsAuumn.
OuHamuka nonynauum n eé perynsaums. buotnyecknn noTeHuman nonynsauuu.
MogennpoBaHue guHaMmunkm nonynauuun. Kpmeble pocta YUCNEHHOCTM NONyNAuUK.
KpuBble BbbkMBaHUSA. Perynsaumsa YUMCNEHHOCTUM Nonynsauui: porb (pakTopos,
3aBUCALLNX N HE 3aBUCALLMX OT MIAIOTHOCTU. DKONornyeckme crtpaternm suaos (r-
n K-ctpaterum).



MoHaTne 06 akonormyeckon Huwe Buaa. Mectoobutanne. MHoromepHasi Moaenb
akonorndeckon Huwmn k.M. XaTtuynHcoHa. Pasmepbl 3KOMOrMYeCcKOW HULLW.
lMoTeHunanbHas U peann3oBaHHas HULLIN.

Bua kak cuctema nonynsauuin. Apeansl BUOOB. BUabl U UX XXN3HEHHbIE cTpaTeruu.
JKonorn4yeckne aKBMBaANEHThI.

SaKOHOMepHOCTVI nosegeHnda un MVII'pHLl,VIVI XXMBOTHbIX. Bbuonornyeckne nHBasnu
HyXepoaHbIX BUOOB.

demMoHcTpauum
MopTpeT: [X. V. XaTYNHCOH.

Tabnuubl M CXeMbl:  «OKOMOrMYECKMe  XapakTepUCTUKM  NONynsunny,
«lpocTpaHCcTBEHHaa  CTpykTypa nonynsuum», «BospacTtHble  nupamuabl
nonynsaummny, «CKOpOCTb 3aceneHusi MNoBEepXHOCTU 3eMnu  pasfnnyHbIMU
opraHuamammny, «Mogenb akonornyeckon Huwm k. V. XatymHcoHay.

O6opynoBaHue: repbapum pacTeHUI, KONNEKLUN XXNBOTHbIX.
INTa6opaTtopHas paboTta «[lpncnocobneHns ceMsiH paCTEHUIN K pacCeneHnto.
Tema 9. Akonormna coobLecTB. AKoNornyeckne cucTeMsl.

Coobuwectea opraHnsmoB. buoueHo3 un ero cTpyktypa. CBs3uM mMexay
opraHmamamu B GroueHose.

Jkocuctema kak otkpbiTad cuctema (A. k. TeHcnn). PyHKUMOHanNbHbIE 610KK
OpraHM3MOB B 3KOCUCTEME: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpoduyeckune
ypoBHW. Tpoduueckne uenn n cetn. Abuotmyeckme 6nokmn akocuctem. MNMousbl n
Unbl B 3kocuctemax. KpyroBopoT BeLEeCTB U NOTOK 3HEPTUU B SKOCUCTEME.

OcHoBHble MokasaTenu akocucTemMmbl. buomacca wu npoAaykKuun4. Qkonornyeckme
nMpamumnabl 4Hncern, Brnomaccehl n QHEPIrunn.

OnHamunka 3KOCUCTEM. KaTactpoduyeckue nepecTpOKN.
dnykTyaumn. HanpasneHHble 3aKOHOMEpPHbIE CMEHbl COOBLLECTB — CyKLEecCUuu.
lMepBUYHbIE ¥ BTOPUYHbIE CYKLECCUM U UX NPUYMHBL.  AHTPOMOreHHble
BO3OEenCTBMA Ha cykueccun. KnmmakcHoe coobuwectBo. bBuopasHoobpasve u
NoJSIHOTa KPYroBopoTa BELLECTB — OCHOBA YCTONYMBOCTU COOBLLECTB.

MpUpoaHbIe 3KOCUCTEMbI. DKOCUCTEMbI 03EP U peK. IKOCUCTEMbI MOpen U
OKeaHOB. QKOCUCTEMbI TYHAP, NecoB, CTenem, NyCTbiHb.

AHTpOI'IOI'eHHbIe 9KOCUCTEMBbI. AFpOSKOCI/ICTeMa. Arpou,eHos. Pasnuuna mexay
aHTPONOreHHbIM N NPUpPOOHbIMU SKOCUCTEMAMMN.



Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTLI Ypboakocuctem. Mopoackasa dpnopa u
payHa. CuHaHTponusauma ropoackon dpayHbl. buonornyeckoe n xo3siMCTBEHHOE
3Ha4eHne arpoakocucTemM n ypboakocmuctem.

3aKOHOMEPHOCTU (POPMUPOBAHUSA OCHOBHbLIX B3aMMOAEWCTBMIA OpPraHnU3mMoB B
aKkocuctemax. Ponb kackagHoro adpdpekta n BMAOB-34MEPMKATOPOB (KIHOYEBbIX
BNOOB) B PYHKUMOHNPOBAHUN 3KOocUCTeM. [NepeHoc aHeprum n BewecTB Mexay
CMEXHbIMW 3KOCUCTEMaMU. Y CTOMYMBOCTb OPraHN3mMoB, NOMNySSALUMA U 9KOCUCTEM
B YCIOBUSAX €CTECTBEHHbIX M aHTPOMNOreHHbIX BO34ENCTBUN.

MexaHn3Mbl BO3LOENCTBUSA 3arpsi3HEHUI pasHbIX TUMOB Ha CybopraHM3MEHHOM,
OpPraHNM3mMeHHOM, MONYyNsUMOHHOM W  3KOCUCTEMHOM  YPOBHSIX, OCHOBbI
9KOJIOrMYeCcKoro HOPMUPOBAaHUS aHTPOMOreHHOro Bo3gencTeBus. MeTtogosnorus
MOHUTOPUHIa €CTECTBEHHbIX U @aHTPOMNOrEeHHbIX AKOCUCTEM.

HemoHcTpauun
MopTpeT: A. [IX. TeHcnn.

Tabnuupbl n cxembl: « CTpyKTypa BMoLieHO3ay, «QKOCMCTEMA LLUMPOKONUCTBEHHOIO
necay, «9kocmncTema XBOMHOro feca», « PyHKUMOHarnbHbIe rpynnbl OpraHM3MoB B
akocucteme», «KpyroBopoTr BewectB B a3kocuctemer», «Llenn nutaHus
(nactbuwHas, AeTpuUTHasn)», «QKonornyeckas nupamuga yuceny,
«QKonoruyeckas nupamuaga Guomacchl», «OKonormdeckas nupammaa SHeprumy,
«Ob6pasoBaHune 6onoTta», «llepBuyHasa cykueccusi», «BoccTtaHoBneHne neca
nocrie noxapa», «3Akocmuctema o3sepay, «ArpoueHo3y», «KpyroBopoT BeLwecTB 1
NOTOK AHeprun B arpoueHoser, «lpumepsbl ypboakocnctemy.

O6opynoBaHune: repbapumn pacTeHWUn, KOMMEKUMN HACEKOMbIX, Yyyena ntuy u
3Bepen, repbapum KynbTYPHbIX M QUKOPACTYLLMX PaCTEHUIN, akBapuyM Kak Moaenb
9KOCUCTEMBbI.

MpakTnueckas paboTa «/3yyeHne n onncaHme ypboaKoCUCTEMbI.

JNlabopaTtopHasa paboTta «MNM3yyeHne pasHoObpasnss MenkuMX  MOYBEHHbIX
YSIEHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX».

AKCKypCcUusa «OKCKypCcUss B TUMUYHbLIN OuoreoueHo3 (B AybpaBy, 6epesHsik,
eIbHWK, Ha CyXOL4OMbHbIN NN NONMEHHbIV Nyr, 03epo, 60N0TO)».

AJKCKypcHA «IKCKYpCUsA B arpoakocuctemy (Ha none unuM B TEnnuMyHoe
XO3SIMCTBO)».

Tema 10. Bnocoepa — rnobanbHasa akocucrtema

Buochepa — obwennaHetapHas obonodyka 3emnu, roe cywectByeT unu
cyulecTBoBana >u3Hb. PasButue npepcraBneHMn o Guocdepe B Tpygax O.



3iocca. YueHne B. WN. BepHagckoro o 6uoccepe. Obnactn Guocdepbl n eé
cocTtaB. XXuBoe BelecTBo 6rocdepbl U €ro yHKLNN.

3akoHoMepHOCTM cyulecTBoBaHMa 6Guocdepbl. OcobeHHocTM Buocdepbl Kak
rnobanbHom akocuctemsl. [lnHammyeckoe paBHoBecue B buocdepe. KpyroBopoTbl
BeLLeCTB 1 Broreoxmmmuyeckne unknol (yrnepoga, asota). PUTMUYHOCTb SBNEeHUN
B Guocdepe.

3oHanbHoCTb Buocdepsbl. MNMoHATHe o Guome. OcHOBHbIE BMOMBI Cylin: TyHApa,
XBOWHbIE feca, CMellaHHble WU LUMPOKONIMCTBEHHbIE feca, CTenu, CaBaHHbI,
MyCTbIHW, TPOMMYECKME Neca, BbICOKOropbs. Knumart, pacTuTenbHbIv U KMBOTHBIN
Mup 61MoMOB CcyLLN.

CTpyKkTypa M YHKUMUS XKMBbIX CUCTEM, OLEHKa MX PEeCypCHOro noTeHuuana u
BrocdepHbIX PYHKLNA.

HemoHcTpauun
MopTpeTbl: B. . BepHaackuin, 3. 3tocc.

Tabnuubl 1 cxembl: «leocepbl 3emnu», «KpyroBopoT asoTta B npupone,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT kucrnopoga B npupoaey,
«KpyroBopoT Bogbl B npupoae», «OCHOBHble BMOMBbI cywmny, «Knumatunyeckme
nosca 3emnuy», «TyHapay», «Tanra», «CMmeLwaHHbIi necy», «LLnpokonucTeBeHHbIN
necy», «Ctenby, «CaBaHHay, «[1yCTbIHA», « TpONMYEeCKnin necy.

O6opynoBaHue: repbapum pacteHuin pasHbiX GMOMOB, KONMEKLNN XXUBOTHbIX.
Tema 11. YenoBek 1 oKkpyxaroLias cpega

OKonornyeckme Kpusncbl U Ux NpuyunHbl. Bosgencteue yenoseka Ha Guocdepy.
3arpsasHeHune Bo3gyLuHom cpeabl. OxpaHa Bo3ayxa. 3arps3HeHne BOAHOW cpeabl.
OxpaHa BogHbIX pecypcoB. PaspylweHne noyBbl. OxpaHa NOYBEHHbBIX PECYPCOB.
N3meHeHune knumara.

AHTpOMOreHHOe BO3AENCTBME HA pPaCTUTESNbHbLIM U XKUBOTHbIN MUp. OxpaHa
PacTUTENbHOMO M XUBOTHOrO Mupa. OCHOBHbIE MPUHLMMbI OXpaHbl NPUPOAbLI.
KpacHble kHurn. Ocobo oxpaHdemble npupogHble Tepputopun (OOIT).
BoTaHun4eckne cagpbl U 300510rM4YECKMEe NapKu.

OCHOBHblE MPUHUMMNBLI  YCTOMYMBOIO pPasBUTUS 4YenoBeYyecTBa W NpuUpoabl.
PaunoHanbHoe  nNpuMpoaononb3oBaHMe W cOXpaHeHue  Buonorn4eckoro
pasHoobpasunsa 3emnn. O6wmne 3aKOHOMEPHOCTU rnobanbHbIX 3KONOMMYECKUX
KpunancoB. OcoBeHHOCTM COBPEMEHHOIO KpM3nca 1 ero BeposiTHbIE NOCNEnCTBUS.

PasButne MeToOgOB  MOHUTOPWUHIA  PasBUTUS  ONACHbIX  TEXHOTEHHbIX
npoueccoB. CucteMHble uccnegoBaHus nepexopa K pecypcocbeperarowien wm
KOHKypeHToCcnocobHOM  3HepreTuke.  buonorndeckoe  pasHooOpasne u



B6uopecypcbl. HaunoHanbHble MHGOPMaUMOHHBIE cuUcTeMbl, obecneuvmBaroLine
AOCTYN K MHpOpMaLumM NO COCTOSIHUIO OTAENbHbIX BUAOB M akocucteM. OCHOBbI
aKopeabunutauum aKocuctem u cnocoboB 6opbbbl C BGUONOBPEXAEHNAMM.
PEeKOHCTPYKUMSA MOPCKUX N HA3EMHbIX 9KOCUCTEM.

HdemoHcTpauun

Tabnuubl 1 cxeMbl: «3arpsisHeHne atMmocdepbl», «3arpsasHeHne rmgpocdepsly,
«3arpasHeHne nousbly, «[lapHukoBbIn  adekT», «Ocobo oxpaHAemble
npupoaHble TeppuTopuny, «Mogenu ynpasnsemoro Mvpay.

O6opynoBaHue: hoTorpacdmm oxpaHaeMbIX pacTEHNI U KMBOTHbIX KpacHOM KHUMK
Poccunckon ®egepaumn, KpacHon KHUMM permoHa.

NINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NPOIrPAMMbI MO BUOJIOIUNA
HA YPOBHE CPEAOHEIO OBLUEINO OBPA3OBAHUA

JINYHOCTHDbIE PE3YJIbTATbDI

®roC COO ycraHaesnuBaeT TpeboBaHMs K pesynbTatam  OCBOEHUS
obyvarowmmmca nporpamm cpegHero obuwiero obpasoBaHusA: NMYHOCTHbIE,
MeTanpegMeTHble U NpeaMEeTHbIE.

B CTpykType NnUYHOCTHbIX pe3ynbTaTOB OCBOEHMSI MporpamMMbl Mo 6Guonorum
BblENEHbI CrieayoLiMe COCTaBMsAoWmne: 0CO3HaHNe 06y4atoLLIMMMCA POCCUIACKOW
rpaXxgaHCKON MAEHTUYHOCTU — FOTOBHOCTU K CaMOPa3BUTMIO, CAMOCTOSITENBHOCTYU
n camoonpeeneHuto, Hannyne MOTMBaLIMM K oby4yeHuto
6uonorun, LeneHanpaBneHHoe pa3BUTUE BHYTPEHHUX YOEXAEHUIN NIMYHOCTM Ha
OCHOBE  KIIOYEBbLIX LEHHOCTEM W UCTOPUYECKMX Tpaguuuii  pasBuUTUS
Guonornyeckoro 3HaHUs, TOTOBHOCTb 7 CNoCcoBHOCTbL 00YYatoLLMXCS
PYKOBOACTBOBATbCA B CBOEW  OEATENbHOCTM  LIeHHOCTHO-CMbICIIOBbLIMU
yCTaHOBKaMu, MNpPUCYLLUMKN cucTeme OGuonormyeckoro obpasoBaHusi, HanMune
NPaBOCO3HAHUS SKOJOrMYECKOW KyNbTypbl, CMOCOBHOCTU CTaBUTb LIENN N CTPOUTL
)KM3HEHHbIE MIaHbl.

JNIYyHOCTHBLIE pe3ynbTaTbl OCBOEHMSI NporpaMmbl MO GMONOrMKM AoCTUralTCcs B
eanHcTBe y4yebHOM M BOCMMTATeNbHOM [OesTenbHOCTM B COOTBETCTBUM C
TPaANLMOHHBIMU POCCUNCKMMU COLIMOKYNbTYPHLIMU, UCTOPUYECKMMU U LYXOBHO-
HPaBCTBEHHbLIMW LIEHHOCTAMW, MPUHATLIMK B 0bOLLECTBE NpaBunaMm U Hopmamu
noBeaeHnsi U CcrnocobCTBYOT NpoueccaMm Camono3HaHUSl, CaMOBOCMUTAHMS U
CaMopasBUTUS, Pa3BUTUS BHYTPEHHEN MNOo3uUMM JNMYHOCTM, naTpuoTMama Wu



yBaXXEHUS K 3aKOHY M NpaBonopsaKy, YenoBeKy Tpyada v cTapLuemy NoKOJIEHWUIo,
B3aMMHOI0 YyBaXKeHUs, OepexHOro OTHOLWEHUA K KynbTYpHOMY Hacneguio u
TpaguumsM MHOroHauuoHanbHoro Hapoga Poccuiickon denepaumm, npupoae u
OKpYyXXatoLlen cpege.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUst y4ebHoro npeameTta «buonorns» AOMKHbI
oTpaxaTb [OTOBHOCTb W CMNOCOOHOCTb Oby4varowmxca pyKoBOACTBOBATHLCS
ChOpMMPOBAHHOMW BHYTPEHHEN MO3MUMEN JIMYHOCTWU, CUCTEMOM LEHHOCTHbIX
OpPUEHTaUMN, MNO3UTUBHBLIX  BHYTPEHHUX  YOEXOEHWW, COOTBETCTBYHOLLMX
TPaAULMOHHBIM LIEHHOCTSIM POCCUMICKOro obuiecTtBa, pacluMpeHne Xn3HeHHOro
onbiTa K onbiTa AeATENbHOCTU B NpOLECcce peanu3aunun OCHOBHbIX HanpasrieHnn
BOCNUTATENbHON OeATENbHOCTU, B TOM YMCIE B YacTu:

1) rpaXx4aHCKOro BOCNUTaHUSA:

ChOPMUPOBAHHOCTb PaXOAHCKOW MO3ULMK OBY4aloLLEerocs Kak akTMBHOMO W
OTBETCTBEHHOrO YreHa POCCUINCKOro obLLecTBa;

OCO3HaHWME CBOMX KOHCTUTYLIMOHHBIX MpaB M 06si3aHHOCTEN, YBaXkeHNe 3aKkoHa U
npaBonopsaaka;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW OESATENbHOCTM MPWU CO3A4aHUM y4ebHbIX
NPOEKTOB, peleHnn Yy4ebHbIX W Mo3HaBaTeNbHbIX 3ajay, BbINOSIHEHUU
GUoNorMYecKnx aKCNEePUMEHTOB;

CnocoBHOCTb onpenensitTb COBCTBEHHYO MO3ULMIO MO OTHOLUEHUIO K SIBIIEHUSIM
COBPEMEHHOM XN3HN N OOBbACHATL €€;

YMEeHNE Yy4YUTbiIBaTb B CBOUX AEeNCTBUAX HeobxoanuMocCTb KOHCTPYKTUBHOIO
B3aMMOAENCTBUA Noaen ¢ pPa3HbIMA y6e>|<,qu|/|$|MV|, KyNnbTYPHbIMU LUEHHOCTAMU U
coumnarnbHbIM MONOXEeHNEM;

FOTOBHOCTb K COTPYAHUYECTBY B NPOLIECCE COBMECTHOIO BbINONHEHUS Y4EOHbIX,
nosHaBaTenbHbIX WU WUCCregoBaTeNbCKUX 3adad, YBaXXMTENbHOMO OTHOLLUEHUS K
MHEHUWIO OMMOHEHTOB MpPX OOGCYXAEHWM CMOPHbIX BOMPOCOB 6GMONOrMyYeckoro
coaepXaHus;

rOTOBHOCTb K 'yMaHUTapHOW U BOSIOHTEPCKON AEATENBbHOCTMU;

2) NnaTpUOTUYECKOro BOCNUTAHUSA:

C(hOPMMPOBAHHOCTb POCCUMCKON TrPaXKaAaHCKOW WAEHTUYHOCTW, naTpuoTuama,
yBaXXeHUs1 K CBOeMy Hapody, 4YyBCTBa OTBETCTBEHHOCTU nepen PoawnHon,
ropgocTn 3a CBOW Kpawn, cBOK PoanHy, CBOW A3bIK U KynbTypy, npoLusioe u

HacTosLlee MHOroHaumoHanbHoro Hapoga Poccuu;

LleHHOCTHOE OTHOLLUEHWE K MPUPOAHOMY HacMneauio M namsTHUKaM npupoabl,
AocTukeHuam Poccun B Hayke, UCKYCCTBE, CNopTe, TEXHOMOIUsX, Tpyae;



CnocoBHOCTb OUEHMBATL BKNag pOCCI/II7ICKI/IX y‘-IéHbIX B CTaHOBJIEHNE U pa3BUTnNE
omonornn, NOHMMaHWSA 3Ha4yeHUst OMoNorMnm B MO3HAHUN 3aKOHOB npupoabl, B
XN3HN 4YeroBeKa N CoBpeMeHHOro obulecTBa;

noenHas y6exOEHHOCTb, FOTOBHOCTb K ChyxeHuo u 3awmte OTeyvecTsa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYyXOBHO-HPaBCTBEHHOro BOCNUTaHUA:
0OCO3HaHWe OYyXOBHbIX LIeHHOCTEN POCCUMCKOro Hapoaa;
CHOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUA, 3TUYECKOrO NOBEAEHNS;

CNocobHOCTb OLEeHUBaTb cutyaumMro “n npmHMMaTb OCO3HaHHbIE peEeLUEeHUA,
OPpUNEHTUNPYACb Ha MopalibHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTU;

OCO3HaHWe NMYHOro BKaga B NOCTPOEHME yCTOMYMBOro dyayLuero;
OTBETCTBEHHOE OTHOLLEHME K CBOUM pOAUTENSIM, CO34aHUK0 CEMbM Ha OCHOBE
OCO3HaHHOIO MPUHATUS LEHHOCTEN CEMEWHOW >XWU3HW B COOTBETCTBUM C
Tpagmuunammn Hapoaos Poccuu;

4) 3cTEeTU4YECKOro BOCNUTaHUA:

3CTeTn4yeckoe OTHOLWEeHne K MUpy, BKIo4Yaa 3CTETUKY ObiTa, Hay4yHOro u
TEXHUYECKOro tBop4ecTBa, CrnopTa, Tpyaa, 06LLEeCTBEHHbIX OTHOLLEHUN;

NOHMMaHMEe 3MOLMOHANbHOIO BO34ENCTBUS XXNBON npupoabl n €€ LEeHHOCTH;

FOTOBHOCTb K CaMOBbIpaXeHUo B pasHbIX BUAaxXx WUCKYyCCTBa, CTpeMIieHne
NposABIATb Ka4yeCcTBa TBOp‘-IGCKOVI JINYHOCTWH;

5) c¢usmyeckoro BoCNUTAHUS, (POPMUPOBAHUA KyNbTypbl 300POBbSA U
3MOLIMOHaNbLHOro Gnarononyyus:

NMOHUMaHWe 1 peanusauus 30opoBoro U 6esonacHoro obpasa XusHu (30opoBoe
nuTaHue, cobniOeHNE TUIMEeHUYEeCKUX NpaBun U HOpM, cOGanaHCUpPOBaHHbIN
PEeXMM 3aHATUA U OTAbIXa, perynspHasi msmyeckas akTMBHOCTb), 6epexHoro,
OTBETCTBEHHOIO M KOMMNETEHTHOIO OTHOLUEHUS K COBCTBEHHOMY (hU3NYECKOMY ©
NMCUXNYECKOMY 3[00POBbIO;

NMOHUMaHMEe LIeHHOCTU NpaBun MHONBMAOYANbHOIO U KONMNEKTUBHOro 6e3onacHoro
NOBEAEHUS B CUTYaLMSIX, YrPOXKaOLWMNX 3A40POBbIO M KU3HU N0AEN;

OCO3HaHWe MOCMNeACTBUA U HenpuaTUS BpedHbiX npuBbliuek (ynoTpebneHus
ankoronsi, HAPKOTMKOB, KYpeHUsl);

6) TpyaoBOro BoCNMUTaHus:



rOTOBHOCTb K Tpyay, 0CO3HaHME UEHHOCTUN MaCTepCTBa, pr,u,omo6me;

FOTOBHOCTb K aKTUBHOW [OEATENIbHOCTM TEXHOMOMMYECKON W  coumanbHOn
HanpaBfieHHOCTMH, CrnocoBHOCTb NMHUNNPOBATb, NMiaHnpoBaTb 1 CaAMOCTOATESIbHO
BbIMOJTHATb TaKyto AEATEJIbHOCTb;

WHTEpeC K pasnunyHbiM cdepam npogeccruoHaribHON OeATEeNbHOCTU, YMeHue
coBepLllaTb OCO3HaHHbIN BblGOp Oyaywen npodeccun wn peanu3oBbiBaTb
COBCTBEHHbIE XXN3HEHHbIE NMaHbl;

rOTOBHOCTb U CNOCOBHOCTb K 06pa3oBaHuio U caMmoobpa3oBaHNIO HA NPOTSXKEHUN
BCEWN XU3HU;

7) 3KONOrM4YecKoro BOCNMTaHuA:

3KONOrM4yeckn LenecoobpasHoe OTHOLLEHUE K NMPMPOAE Kak MCTOYHUKY XKU3HU Ha
3eMrie, OCHOBE €€ CYLLEeCTBOBaHUS;

NoBbILLEHME  YPOBHS  3KOSIOMMYECKOM  KymnbTypbl:  npuobpeTeHne  onbiTa
NaHMpPOBaHUS TMOCTYNKOB W OUEHKM WX BO3MOXHbIX MOCMeAcTBUN Ongd
OKpy>KatoLLleun cpeabl;

OCO3HaHWe rnobanbHOro xapakTtepa 3KOMorM4ecknux npobnem u nyten ux
peLleHUs;

CNoCOBHOCTb MCNonb3oBaTh NpuobpeTaemMbie NPU U3y4eHU BMONOrMN 3HaHUS U
YMEHNA  Npu  peweHun  npobnem, CBA3AHHbIX C  pauMOHarbHbIM
npupogononb3oBaHnemM (cobrniogeHne npasun  nNoBedeHus B npupoae,
HanpaBneHHbIX Ha COXpPaHEHMEe pPaBHOBECUMS B 3KOCUCTEMAX, OXpaHy BMOOB,
aKkocucTem, bruocdepsl);

aKTMBHOE HenpuaTue LEeUCTBUN, MPUHOCALLMX BpeL OKpyXatolwen npupoaHoun
cpeae, yMeHue NporHo3npoBaTb HEGNaronpusiTHbIE 3KONOrMYecKkne NocneacTaus
npegnpvHMMaeMblx 4EACTBUN U NpeaoTBpaLlaTth UX;

Hanm4yne pa3BuUToro J3KOJIONM4YeCKOro MblluneHuns, 9KONOrn4ecKom KynbTYypbl,
onbITa OeATeNIbHOCTH 3KONorn4yeckomn HanpaBlieHHOCTHU, YMEHUA
pykoBoaCTBOBaTbCA MMM B nosHaBaTesibHON, KOMMyHVIKaTI/IBHOI7I N coumnanbHOW
npakTnuke, roToBHOCTU K y4aCTUIO B I'IpaKTI/I‘-IeCKOVI AeAaTenbHOCTN 3KONOrMYecKom
HanpaBneHHOCTU,

8) ueHHOCTK Hay4YHOro NoO3HaHuA:
CPOPMMPOBAHHOCTb ~ MUPOBO33PEHUS,  COOTBETCTBYIOLLEIO  COBPEMEHHOMY

YPOBHIO pa3BUTUS HayKM M OBLLIECTBEHHON NPaKTUKM, OCHOBaHHOIO Ha auanore
KynbTyp, CMNOCOOCTBYHIOLLIErO OCO3HAHMIO CBOEro MecTa B NONUKYNbTYPHOM MUPE;



coBepLleHCTBOBaHME SA3bIKOBOWM W YMTaATESIbCKOWN KynbTypbl KaK cCpeactea
B3aMMOLENCTBUS mexay noabmMmm 1 no3HaHMA Mmnpa,;

NMOHUMaHWe cneundukn 6uonorMM Kak Hayku, OCO3HaHus €€ ponv B
hopMUMpPOBaHMM PaLMOHANBLHOMO Hay4YHOro MbILSIEHUS, CO34aHWUM LeNOCTHOrO
npeacTaBneHns 06 OKpyKaloleM MUpe Kak O eQUHCTBE Npupodbl, YernoBeka M
obuectBa, B NO3HaAHWM MPUPOAHbLIX 3aKOHOMEPHOCTEN U pelueHuM npobrem
CcoXpaHeHusi NPMPOAHOro paBHOBECHS;

y6exXaEéHHOCTb B 3HAYMMOCTM OuonorMm [nsi COBPEMEHHOW LMBUNU3aLUK:
obecneyeHnss HOBOrO YPOBHS Pas3BUTUSA MEOUUUHbI, CO34aHMe MEepPCneKTUBHbLIX
OMOTEXHONMOMMN, CNOCOBHbIX pewaTb pPeCypCHble Npobnembl  pas3BUTUSA
YyenoBeyecTBa, Noncka nNyTen Boixoda 13 rnodanbHbIX 3KONOrnMyeckmx npobnem u
obecrneyeHna nepexoga K  YCTOMYMBOMY  pasBUTUIO,  pauMOHanNbHOMY
NCMNONb30BaHUIO MPUPOLHbIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTaHOAPTOB
XKN3HW;

3aMHTEepPeCcOBaHHOCTb B NOSTyYeHUN BUONOMMYECKUX 3HAHUIN B LENAX NOBbILEHMWS
obuien KynbTypbl, €CTECTBEHHO-HAY4YHOW FPAMOTHOCTU, KaK COCTaBHOM 4acTu
PYHKUMOHANBLHON rpaMOTHOCTM OBy4arowmxca, opmMmpyemMon npu mU3ydeHum
Guonoruu;

NOHMMaHWe CYLWHOCTU METOAOB MO3HaHWS, MUCMONb3yeMbIX B €CTEeCTBEHHbIX
Haykax, CMOoCOBGHOCTM uCMnonb3oBaTh MOMyvYaeMble 3HaHUA AN9 aHanusa u
00BACHEHNSA ABMNEHNIN OKPYXKAIOLLErO MMpa U NPOUCXOOALNX B HEM U3MEHEHUN,
ymeHve penatb OOOCHOBaHHblE 3aKMYEHUs Ha OCHOBE Hay4dHbIX (PaKkToB U
UMELLNXCHA AaHHBIX C LeNbio NofnyyYeHnss 40CTOBEPHbIX BbIBOAOB;

CMOCOGHOCTb CaMOCTOSITENIbHO  MCMONb3oBaTb OUonorMdyeckne 3HaHus Ons
peLleHust NnpobremM B pearnbHbIX XXM3HEHHbIX CUTyaLUsX;

OCO3HaHMe LUeHHOCTH Haquon 0eATeNIbHOCTU, TOTOBHOCTb OCYLUECTBIIATb
NMPOEKTHYIO N NCcCneaoBaTesibCKylo AeATENNIbHOCTb MHOUBMAOYaAlNIbHO U B Tpynne;

rOTOBHOCTb 1 CNOCOBHOCTL K HEMPEPbIBHOMY 06pa3oBaHuMio U camoobpa3oBaHuto,
K aKTMBHOMY MOJTyYEHMIO HOBbIX 3HAaHWA MO OuonorMm B COOTBETCTBUM C
XN3HEHHbIMW NOTPEBHOCTAMM.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWUs yy4ebHoro npeameta «bBuonorus»
BKNIOYAIOT: 3HauYMMble Ans pOPMUPOBAHMS MUPOBO33PEHUS OOY4YarOLLMXCS
MeXaUcUMNInHapHble (MexnpeameTHble) obLeHayyYHble NMOHATUSA, oTpaxatowwme
LeNIOCTHOCTb Hay4YHOM KapTWUHbl MUpa M cneumdpuky MeTOAOB MO3HaHUS,



NCronb3yeMblX B eCTECTBEHHbIX HayKax (BELLECTBO, 3Heprus, aereHue, npouecc,
cucTeMa, Hay4HbIW (pakKT, NPUHLMM, rMnoTesa, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
uccnegosaHne,  HabnwogeHue,  MU3MepeHue,  3KCMEPUMEHT U Apyrue);
yHuBepcarnbHble Yy4vyebHble [OenctBusa (nos3HaBaTesibHble, KOMMYHUKaTUBHbIE,

perynaTusBHblie), obecneuunsatoLme dopMmnpoBaHue dyHKLMOHaNbLHON
rPAMOTHOCTM UK COUManbHOM KOMMETEeHUUn obyyallmxcs; CnoCOBHOCTb
obyyvatoLmxcs Mcnonb30BaThb OCBOEHHble MEXANCUUNINHAPHbIE,

MUPOBO33pPEHYECKME 3HAHWS W YHUBepcasnbHble Yy4ebHble [OencTBus B
no3HaBaTenbHON 1 coLManbHOM NpakTuKe.

B pesynbTate u3yyeHuss Guonormm Ha ypoBHe cpeaHero obuero obpasoBaHust y
obyvatowierocs 6yayT cdopmMupoBaHbl NO3HaBaTeNbHble  YHMBEPCArbHblE
y4yebHble AeNCTBUS, KOMMYHMKaTUBHbIE YHMBEpCarnbHble y4yebHble OencTBuS,
PerynsTuBHbIE YHUBEPCanbHblE y4eOHblE AEACTBUS, COBMECTHAs AeSTENbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUS MNporpaMmbl cpegHero  obLiero
ob6pas3oBaHNs OOIMKHbI OTpaXaTb:

OBnapgeHue yHuBepcanbHbIMU Y4€OHbIMW NO3HaBaTeNbHbIMA AENCTBUSAMMU:
1) 6a3oBble norn4yeckme AeUCTBUA:

CaMOCTOSITENBHO chopmynumpoBaTb n aKkTyanuampoBaTb npobnemy,
paccMmaTpuBaTb €€ BCECTOPOHHE;

NCnonb30BaTh NPU OCBOEHMM 3HAHUN MPUEMbI NTOMMYECKOTO MbILLNEHNS (aHanm3a,
CUHTE3a, CpaBHEHWd, Knaccudgukaumm, o0600WeHns), pacKkpbiBaTb CMbICH
OMonorn4ecknx NOHATUN (BbIOENATb UX XapakTepHble NpU3Haku, yCTaHaBnmMBaTb
CBS13M C APYIMMU MOHATUSMN);

onpepenatb uUenn aedaTternibHoCTu, 3agaBad napamMeTpbl WU KpUTEPUN KX
OOCTUXEeHUdA, COOTHOCUTL pe3yrbTaTbl 4EeATESIbHOCTU C NOCTaBJIEHHbIMU LEeNAMU;

MCcnonb3oBaTb OMonorMyeckne NOHATUSE AN 0ObsICHEHUS (DAKTOB M SBNEHWIN
XXVMBOW Npvpoabl;

CTPOUTb NOrMYeckue paccyxaeHuns (MHAYKTUBHbIE, AeayKTUBHbIE, N0 aHanorum),
BbISBMATbL 3aKOHOMEPHOCTU M MNPOTMBOPEYNSA B paccMaTpUBaEMbIX SABIEHUSIX,
dopmMynupoBaTh BbIBOAbI U 3aKINIOYEHUS;

NMPUMEHSITb CXEMHO-MOAENbHbIE CPEeACTBa ANA NpeAcTaBneHust CyLLeCTBEHHbIX
CBSI3el WM OTHOWEHUA B uM3yvyaemblx Ouonornyeckux obbektax, a Takke
NPOTUBOPEYUIA Pa3HOro poaa, BbISIBIIEHHbIX B Pa3fMYHbIX MH(OPMaLMOHHBLIX
NCTOYHMKAX;

paspabaTtbiBaTb NnaH peleHust NpobrneMbl C Y4ETOM aHanu3a WMEHLLMXCS
mMaTepuarbHbIX U HeMaTepuarnbHbIX PeCcypCoB;



BHOCUTb KOPPEKTUBbI B AESATENbHOCTb, OLEHMBATb COOTBETCTBME pe3yrbTaToB
LensiM, oLeHMBaTb PUCKM NOCeaCTBUA AeATENBHOCTH;

KOOPAMHMPOBATL W BbINOMHATL paboTy B YCMOBUSIX pearlbHOro, BUPTYanbHOMo U
KOMOWHMPOBAHHOIO B3aNMMOAENCTBUS;

pa3BuBaTb KpeaTUBHOE MbILUIEHWNE NPU PELUEHMM XUSHEHHbIX NPOGneMm.
2) 6asoBble uccrnepnoBaTesibCKue AeNCTBUA:

BnageTb HaBblkamy y4ebHO-MccnenoBaTenbCkON U MPOEKTHOM OeSTeNbHOCTY,
HaBblkamMy  paspelueHnsi npobnem, CnocoBHOCTbIO M TOTOBHOCTBI K
CaMOCTOSITENIbHOMY — MOWMCKY  METOOOB  PEelUeHWs  MpakTUYecKMx  3agad,
NMPUMEHEHWNIO Pa3NNYHbLIX METOAOB MNO3HAHUS;

ncnoJsib3oBaTb pasfindHble BUAbl OEATENIbHOCTU MO MOJIy4YeHNKO HOBOIo 3HaHUA,
ero nHrepnpeTauunu, npe06pasoBaHV|+o n NPUMEHEHUIO B yLIe6HbIX CUTyauunax, B

TOM 4ucne npu co3gaHnn y‘-le6HbIX N couunaribHbIX MPOEKTOB,

(bOpMI/IpOBaTb Hay‘-IHbII7I TN MbIWIIEHNA, BJ1laeTb HayHHOVI TepMMHOﬂOFMeIZ,
Knw4yeBsbiM NOHATUAMU N METOAAMMU;

CTaBuTb M OpMynMpoBaTb COOCTBEHHble 3adayn B 0OpasoBaTeNbHOW
AEeATENbHOCTU N KU3HEHHbIX CUTYyaLUSIX;

BbIABJIATL MPUYNHHO-CINNEACTBEHHbIE CBA3W W aKTyalim3mpoBaTb 3agadvy,
BblABUraTb TMNOTE3Yy eé pewenna, HaxoauTtb aprymeHTbl O5A OOoKa3aTesibCTBa

CBOMX YTBEPXXOEHWI, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHannsnpoBaTb MoJjiydeHHble B Xo4e pelleHNA 3aaadn pe3yrnbTaTbl, KOUTUHECKU
oueHunBaTb X OOCTOBEPHOCTb, NPOrHo3npoBaTtb NSAMEHEHNE B HOBbIX YCITOBUAX;

AaBaTb OLEHKY HOBbIM CUTYaLMsIM, OLeHNBaTb NPUOBPETEHHBIN OMbIT;

OCYLLECTBNATb LieNneHanpaBneHHbIn MOUCK nepeHoca cpeactB U cnocobos
AencTBus B NpogeccrnoHarnbHyo cpeay;

YMETb NEepeHOCUTb 3HaHuA B TMO3HaBATEJNIbHYIO W MNPaKTU4ECKyo obnactu
XN3HeOeATENbHOCTH,

YMeTb MHTErpUpoBaThb 3HAHUS U3 pPa3HblX NPEAMETHbIX obnacTein;

BblBUraTb HOBblE€ WAEW, Npennaratb OpurnMHanbHble NoAXoAdbl U peLleHUd,
CTaBUTb I'IpO6J'IeMbI 1 3agavun, gonyckawuwmne arnbTepHaTUBHbIE PELUEHUA.

3) paboTa ¢ nncpopmaumen:



OPUEHTUPOBATbLCA B PasfNYHbIX UCTOYHMKAX MHdopmaumm (Tekcte yy4ebHoro
nocobusi, HayyHO-MOMynsipHoW nutepatype, O6uonorMyeckux crioBapsix U
CNpaBOYHMKAX, KOMMbIOTEPHbIX Ga3ax AaHHbIX, B VIHTEpHeTe), aHanM3npoBaTb
NHGOPMaLMIO PasfMYHbIX BUAOB 1 hOpM NpeacTaBNeHUs, KPUTUYECKUN OLLIEHMBATL
€€ 10CTOBEPHOCTb U HEMPOTUBOPEYMNBOCTb;

cdhopMynmpoBaTh 3anpochkl ¥ MPUMEHATL pasfvyHble METOAbI NPK Noucke 1 oTbope
BGuonornyeckon MHdopmaumm, HeobxoanMon Ans BbINOMHEHUS y4ebHbIX 3aaay;

npuobpeTtatb  ONbIT  UCMNOMb30BaHUS  MHAOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOMOMIA, COBEPLLEHCTBOBATL KyNbTYPY akTUBHOIO MCNOSb30BaHMS pasfnyHbIX
MOUCKOBbIX CUCTEM,;

camMoCTOSITENbHO  BblIOMpaTb  onTMManbHyld  copMmy  npeacTaBneHus
Buonornyeckon nHopmMauun (Cxembl, rpadukmn, guarpammbl, Tabnuubl, PUCYHKN

v gpyroe);

MCNONb30BaTb Hay4HbI A3bIK B KAYECTBE cpeacTea npu paboTe ¢ Guonormyeckom
NHGOPMaLMen: NPUMEHATb XMMUYECKME, PU3NYECKNE N MaTEMaTUYECKME 3HAKM U
CMMBONbI, opMynbl, abbpeBmaTtypy, HOMEHKNaTypy, WCMNOMb30BaTb WU
npeobpasoBbiBaTb 3HAKOBO-CMMBOJIMYECKME CPEACTBA HArMSAAHOCTY;

BflaleTb HaBblkaMW pacrno3HaBaHMA U 3aLLnTbl MHGOPMaLUUK, HPOPMaLMOHHON
©e30nacHOCTM NIMYHOCTH.

OBnageHue yHuBepcasnbHbIMU KOMMYHUKaTUBHbIMU OEACTBUAMM:
1) o6weHue:

OCYLLEeCTBNSATb KOMMYHUKaLMM BO BCEX cdpepax XXM3HW, akTUBHO y4yacTBOBaTb B
Avanore unu OUCKyccumu Mo CyllecTBy obcyxaaemon TeMbl (yMeHve 3agaBaTb
BOMPOCHI, BbICKa3blBaTb CY>XAEHUS OTHOCUTENbHO BbINOSTHEHUA Npeanaraemomn
3agayv, yuuTbiBaTb MHTEPECHI N COrMacoBaHHOCTb NO3ULMA OPYrNX YHaCTHUKOB
ananora unu gUCcKyccum);

pacrio3HaBaTb HeBepbanbHble cpeacTBa OOLIEHUs, MOHUMATb 3HaYeHue
coumanbHbIX 3HAKOB, NPEANOCbLINOK BO3HUKHOBEHUSI KOHMIUKTHBLIX CUTyaLUN,
YMEeTb CMsirYaTb KOHIMKTbI U BECTU NEPEroBopbl;

BNageTb pasnuyHbiMn crnocobamm obWeHns 1 B3auMOOEWCTBUS, MOHMMAaTb
HamMepeHnsa apyrux ngen, NposBNATb YBaXUTENbHOE OTHOLLEHME K coBeceqHUKY
N B KOpPpeKTHOM hopme hopMynnpoBaTb CBON BO3PaXKEHWS;

pa3BépHyTo N JIOTMYHO wu3rnaratb CBOKO TOYKY 3pPpEHUA C WCMNOJIb3OBAHUEM
A3bIKOBbIX CPpEeACTB.

2) coBMeCTHas OeATernbHOCTb:



noHMMaTb M WCMNONb30BaTb MpeMMyllecTBa KOMaHAHOW W WUHAWBUAYaNbHOW
paboTbl npu  peweHun  Buonormyeckon  npobrnembl, 0BOCHOBLIBATL
HeobXxo4MMOCTb NPUMEHEHUS TPYNNoBbIX POPM B3aUMOAEWCTBUS NPU peLleHnn
yyebGHON 3apauu;

BblbupaTb TeMaTMKy UM MEeTOAbl COBMECTHbIX [OEWCTBUA C YYETOM 0OLLMX
WHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YreHa KonnekTmea;

npUHUMaTb  Lenn COBMECTHOM  OEATENbHOCTM,  OpraHM3oBbLIBaTb U
KoopaMHMpPOBAaTb AEWCTBUS MO €€ OOCTMXKEHWUID: COCTaBnATb MiaH OeWCTBUN,
pacnpenensitb ponM C y4€TOM MHEHUA Y4YacCTHMKOB, OOCyXOaTb pe3ynbTaTbl
COBMECTHOW paboThl;

OLEeHVBaTb Ka4eCTBO CBOEr0O BKMajda M KaXOoro yyacTHMKa KoMaHnabl B o6
pes3ynbTaT no pas3paboTaHHbIM KPUTEPUSIM;

npeanaratb  HOBble MNPOEeKTbl, oueHnmBatb wMagenm C NO3INUMN  HOBU3HDI,
OPUTNHAlIbHOCTMN, I'Ip8KTI/I‘-I€CKOI7I SHA4YMMOCTHN;

OCYLLEeCTBIATb MNO3UTUBHOE CTpaTern4eckoe rnosegeHne B pa3yiniyHbIX CUTyalunaAx,
NnpoABIATbL TBOPYECTBO U Boo6pa>KeH|/|e, ObITb MHNLUMATUBHBIM.

OBnapgeHue yHuBepcanbHbIMU PerynaTMBHbIMU AeACTBUAMM:
1) camoopraHusauums:

ncnonb3oBaTtb Guonornyeckne 3HaHNA ong BbiBNEHUs npo6neM N nx pelieHunda B
XNU3HEHHbIX N y‘-le6HbIX CcuUTyauunax;

Bbl6|/1paTb Ha OCHOBE DMONOrnMYecKMUxX 3HaHUM LeneBble N CMbICIIOBbIE YCTaHOBKU
B CBOWX OEWCTBUSX W NOCTyNnKax no OTHOLWEHUK K XUBOM npupone, cesoemy

3[0POBbIO U 300POBbLI0 OKPYXKAIOLLIMX;

CaMOCTOSITENbHO OCYLLECTBNATL MNO3HaBaTesNbHY0 [OESTEeNbHOCTb, BbISBMATb
npobnembl, cTaBUTb UK  oOpMynuMpoBaTb  COOCTBEHHble  3ajaun B
obpasoBaTernbHOM AeATENBHOCTU M XKU3HEHHbIX CUTYaLUsIX;

CaMOCTOATENBHO COCTaBMATb MilaH peleHus NpobrieMbl C Y4ETOM MMEKLLUXCSA
pecypcoB, COGCTBEHHbLIX BO3MOXHOCTEN U NPEeAnoYTEHUN;

AaBaTb OUEHKY HOBbIM CUTYaUUNAM;
pacwmnpAaTb paMKn yqe6Horo npegmMeTa Ha OCHOBE JIMYHbIX Hpe,EI,HOLITeHMVI;

[enaTb OCO3HaHHbIM BbIGOP, apryMeHTMpoBaTh ero, 6paTb OTBETCTBEHHOCTb 3a
peLueHue;

oLeHnBaTb NPUOBPETEHHBIN ONbIT;



cnocobcTBoBaTh (POPMUPOBAHMIO M NPOSIBIIEHNIO LUMPOKOW 3pyanLMM B pasHbIX
obnacTax 3HaHWi, NOCTOSIHHO MOBbILWATL CBON 06pa3oBaTeNnbHbI U KYNbTYPHbI
YPOBEHb.

2) CaMOKOHTpPOIb:

JaBaTb OUEHKY HOBbIM CUTyauusaM, BHOCUTb KOPPEKTUBbl B AOEATEJIbHOCTb,
oueHnBaTb COOTBETCTBUE PEIYIIbTATOB LENIAM;

BNageTb HaBblkaMy MO3HaBaTENbHOM pedriekCumn Kak OCO3HaHUS coBepLIaeMblX
OEeNCTBUM W  MbICNUTENbHBIX MPOLLECCOB, UX pe3ynbTaTtoB WM OCHOBaHUW,
ncnonb3oBatb MNpPUEMBbI pednekcnn Ana OUEHKM cuTyauun, Bblibopa BepHOro
peLueHuns;

YMETb OoUeHMBaTb PUCKMN N CBOEBPEMEHHO NMPUHNMATb peLUEHUA MO NX CHUXEHUIO,

npuHnMaTb MOTUBbI W aprymMeHTbl OpYyrnx Tnpu aHanmse pes3ynbTaTtoB
OeATeSIbHOCTH;

3) npuHATME cebs n apyrux:
npvHUMaTh cebsi, NOHMMas CBOWM HELOCTATKM U JOCTOUHCTBA;

npuHnMaTb MOTUBbI W aprymeHTbl Opyrux npun aHanm3e pes3yrbTaTtoB
OeATeSIbHOCTH;

npu3HaBaTb CBOE NpaBo 1 NPaBO APYrMX Ha OLLUMOKM;
pasBMBaTb CMOCOBHOCTb MOHMMATb MUP C NMO3ULIMK APYroro YerioBeka.
NMPEOMETHBIE PE3YINbTATbI

MpeameTHble pe3ynbTaTbl OCBOEHUS coAdepXaHusa yvyebHoro npegmeta
«buonornay Ha yrnybnéHHOM ypOBHE OPUEHTUPOBaHbI Ha obecneyeHne
npodunbHoro  obyveHmsa  obyvarowmxca  6uonormn.  OHWM  BKKOYaOT:
cneundmryeckmne ansg GUonNornmM HayYHble 3HaHUSA, YMEHUS U CNOCOOLI 4ENCTBUIA NO
OCBOEHWI0, MHTEepnpeTaunn 1 npeobpasoBaHUIo 3HaHWI, BUAbI eATENBHOCTU NO
MONyYEHN0 HOBbIX 3HAHWUIA U UX NPUMEHEHWNIO B Pa3fnMYHbIX Yy4eOHbIX, a TakkKe B
peanbHbIX XU3HEHHbIX cuTyauusax. NpegmMmeTHble pesynbTaThl NpeacTaBneHbl No
rogam MsyyeHus.

MNpeameTHble pe3ynbTaTbl OCBOEHUS y4vyebHoro npeameta «bBuonornsi» B 10
Kracce [OMKHbl OTpaxaTb:

CPOPMUPOBAHHOCTb 3HaHUIN O MECTEe U Poru BMONOrMn B CUCTEME €CTECTBEHHbIX
Hayk, B (POPMUPOBAHUN ECTECTBEHHO-HAYYHOW KapTWMHbI MWpa, B MO3HAHUU
3aKOHOB NMpUPOabI U peLleHnr Npobrnem paunoHanbHOro NPUPOAONoNbL30BaHMs, O
BKNade POCCUINCKMX U 3apyBeXHbIX YYEHBIX B pa3Butme bronoruu;



BNageHne  cuUCcTemMon  OMOMOrMYEecKUX  3HaHUK,  KOTOopasa  BKIIKOYaeT:
OoCHOBoMonarawwme 6uonornyeckme TepMUHbI W MOHATUA (XKM3Hb, KNeTka,
opraHusm, metabonuam, romeocrtas, camoperynsuusi, caMmOBOCMpPOU3BeEOEHUE,
HacrneacTBEHHOCTb, U3MEHYMBOCTb, POCT U pasBuUTUE), Buonormyeckne Teopum
(knetoyHas Teopusa T. LsaHHa, M. LUnengeHa, P. Bupxosa, xpomocomHas Teopus
HacrneactBeHHoct T. MopraHa), ydeHusa (H. W. BaBunoBa — o0 ueHTpax
MHOroobpasunsi 1 NPOUCXOXAEHMS KYTbTYPHbIX PaCTEHUI), 3aKOHbI (eanHO0bpasns
NMOTOMKOB MEPBOro MOKOMEHUS, pacllenfieHns, YNCTOTbl raMeT, He3aBMCUMOrO
HacneposaHua [. MeHgens, roMonorMyeckux psiaoB B HAcneOcTBEHHOM
nameHuymsoctn H. V. BaBunosa), npuHumnbl (KOMNIEMEHTAPHOCTN);

BNageHne OCHOBHbIMM METOAaMW HAY4YHOro MO3HaHWS, WCMNOMb3yEMbIX B
OMonorn4yecknx unccrneoBaHUaX XMBbIX OOBLEKTOB (OnucaHue, W3MepeHue,
HabnogeHne, SKCNePUMEHT);

YMEHNEe BbIOENsiTb CYLEeCTBEHHble MPU3HaKW: BUPYCOB, KNETOK NPoKapuoT u
9yKapuoT, OAHOKIETOYHbIX M MHOrOKNETOYHbIX OpPraHn3mMoB, B TOM 4ucne
GakTepui, rpuboB, pacTEHUN, XXUBOTHbIX U YenoBeKa, CTPOEHUSA OPraHOB U CUCTEM
OpraHoB pacTeHUN, XMBOTHbIX, YeroBeka, MNPOLECCOB XM3HeaesTenbHOCTH,
NpOoTEKaKLWMNX B OpraHM3Max pacTeHUN, XXMBOTHbIX M YeroBeka, BUonornYeckmnx
npoueccos: obmeHa BelecTB (MeTabonuam), NpeBpaLLeHnsa aHeprnumn, BpoxeHns,
aBTOTPOJHOIO M reTepoTPOdPHOro TUNOB NUTaHUS, POTOCUHTE3A U XEMOCUHTE3A,
MUTO3a, MeKno3a, rameToreHesa, amopuoreHesa, NOCTAIMOPMOHANbLHOIO Pas3BUTUS,
Pa3MHOXEHUs,  MHAMBMAYanbHOroO  pas3BuUTMS  opraHmama  (OHTOoreHesa),
B3aMMOOENCTBUA rEHOB, reteposunca, MCKyCCTBEHHOro oTbopa;

YMEHWe YyCTaHaBnMBaTb B3aMMOCBSI3M MeXZAy OpraHoMgamu KrneTku u  ux
PYHKUMSIMM, CTPOEHMEM KNEeTOK pasHbiX TKaHeW W KX YHKLUUSMU, MexXay
opraHamMy N CUCTEMAMW OPFraHOB Yy PACTEHWUIA, XUBOTHbLIX M YeroBeka U UX
PYHKUMSIMU, Mexay CUCTeEMaMU OpraHoB W UX (PYHKUMSIMU, Mexay aTanamu
obMmeHa BeLLecTB, 3TanamMm KINeTOYHOro LiMKIa U XKM3HEHHbIX LIKIOB OpraHn3MoB,
aTanamy aMOGpPUOHANbBHOIO Pa3BUTUS, FTEHOTUNOM U DEHOTUNOM, (DEHOTUMOM U
chakTopamu cpefbl 0OUTaHUS;

YMEHUE BbISIBMATb OTIMYUTENbHbIE MNPU3HAKU XKMBbIX CUCTEM, B TOM Yucrie
pPaCTEHWUI, XXUBOTHbIX U YENOBEKa;

yYMeHune ncnosb3oBaTb cooTBeTCTBYIOLLME ApryMeHThl, 6VIOJ'IOI'VI‘-IeCKyI-O
TEPMUNHOIIOTUIO N CUMBOJIMKY ONA OOKa3aTesribCTBa poacTBa OpraHnM3mMoOB pPa3HbIX
cucremMaTu4eCkux rpynnm,

YMEeHue peLllatb Guonornyeckne 3agaudn, BbIABNATH NPUYNHHO-ClNeaCTBEHHbIE
CBA3N MeXAy wuccrnegyemMbiMmun ononornyeckumm npoueccaMmm " dBneHNAMN,
genatb BblBOAbl N NMPOrH03bl HA OCHOBaAHUM NOJTy4YEHHbIX PE3YyJiIbTaTOB,;

YMEHNe BbINOMHATL nabopaTopHble M npakTudeckne paboTbl, cobnogaTb
npasuna npu pabote ¢ y4ebHbIM 1 nabopaTtopHbiM 060pyaoBaHMEM;



yMeHWe BblaBuraTb rMnoTesbl, NPOBEPSTb MX SKCNIEPUMEHTaNbHbIMW cpeacTBamu,
dhopmMynmpys Lenb UCCregoBaHUs, aHannavMpoBaTb NONyYeHHble pesynbTaTbl U
AenaTb BbIBOAbI;

yMeHMe y4yacTtBoBaTb B Yy4debHO-uccnegosaTtenbckon paboTte no ©Guonoruwm,
3Konormm U MeguuuHe, NPoBOAMMON Ha Base LWKOMbHbIX Hay4HbIX O6LLECTB, U
nybrnMyHO  NpeacTaBnATb  MOMyYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOHbepeHUmsX;

YMEHUe oLeHNBaTb 3TUYECKNE acneKTbl COBPEMEHHbIX UCCNeaoBaHMn B obnactu
Guonormm wn MeauumHbl  (KNOHMPOBaHME, WCKYCCTBEHHOE OMMOO40OTBOPEHUE,
HanpaeneHHoe N3MEHEHNE reHoMa U Co3[laHne TPaHCreHHbIX OPraHn3MoB);

YMEHME OCYLECTBNATbL OCO3HaHHbIN Bbibop Oyaylien npodeccnoHanbHON
pedarenbHocTu B obnactu 6uonorum, MeamunHbl, GUOTEXHONOrMK, BETEPUHAPUN,
CENbCKOro X03ANCTBa, NULLEBOWN MPOMBbILLNEHHOCTHU, YrnybnaTe No3HaBaTeNbHbIN
WHTepecC, HanpaBfeHHbIN Ha 0CO3HaHHbIM BbIBOP COOTBETCTBYHOLEN npodeccum
U npoporkeHne 6uonornyeckoro obpasoBaHUA B oOpraHusauusix cpegHero
npodeccnoHanbHOro 1 Bbiclero obpasoBaHus.

MpeomeTHble pe3ynbTaTbl OCBOEHUS yyebHoro npeameTta «buonornsa» B 11
KJlacce JOMKHbl OTpaxarTb:

ChOPMUNPOBAHHOCTb 3HAHWUI O MECTE U PO BMOMNOrMM B CUCTEME ECTECTBEHHbIX
Hayk, B (pOpMMpOBaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHbI MUpa, B
MO3HaHUM 3aKOHOB MPUPOAbLI U PELLEHNN IKONOTMYECKUX NPOOeM YenoBeyecTBa,
a Takke B peLIeHMU BOMPOCOB PaLMOHANBHOIO MNPUPOAOMNONb30BaHMSA, U B
dhopMMpOBaHNN LIEHHOCTHOIO OTHOLUEHWUS K npupoae, obLiecTBy, YenoBeky, O
BKNage pOCCUMNCKNX U 3apyDeXHbIX YY4EHBLIX-OMONOros B pa3sutne druonoruu;

yMEHNe BnageTb CUCTEMOM OWOMOrMYecknx 3HaHWK, KoTopasi BKovaeT
onpegeneHnss M MNOHMMaHWe CYLHOCTM OCHOBOMonarawwmx 6unonornyeckmnx
TEPMUHOB M MOHATMI (BUA, 3Kkocuctema, Guocdepa), buonornyeckne Teopum
(aBontounoHHas Teopusa Y. [lapBuHa, CMHTETUYECKasi TEOPUS IBOSIIOLMM), YHEHNS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusax asonoumn, B.N. BepHaackoro — o
buocdepe), 3akoHbl (reHeTudeckoro pasHoBecus k. Xapan n B. BanHbepra,
3apogpiweBoro cxogctBa K. M. bapa), npaBuna (mMuHumyma HO. Jlmbuxa,
9KOMOrnMyeckon nupamuabl 3Heprun), runotesbl (rmnotesa «mupa PHK» Y.
Mn6epTa);

YMEHNe BrafeTb OCHOBHbIMM MeTO4aMM Hay4YHOro NO3HaHUSA, UCMONb3yEMbIMUN B
BMONOrMyecknx MnCCrnefoBaHUNAX >XMBbIX OOBEKTOB W 3KOcCUCTEM (onmcaHue,
n3mepeHue, HabnwaeHue, IKCNEepUMEHT), crnocobammn BbIABMEHUS U OLEHKU
aHTPOMOreHHbIX N3MEHEHUI B NPUPOAE;

yMeHVe BblAeNsiTb CyLLECTBEHHbIE NPU3HAKN: BUAOB, OMOreoLeHO30B, 3KOCUCTEM
1 Brocgepsbl, CTabUNU3NPYHIOLLIETO, ABMXKYLLENO U pa3pbliBalOLLEr0 €CTECTBEHHOMO
oTbOpa, annonaTtpuyeckoro M CUMMNaTPUYECKOro BUAO00OpPa3oBaHUSA, BNUSAHUS



ABWXKYLLMX CUN 3BONOUMM Ha reHodoHA nonynsaumm, npucnocobreHHoCTy
OpraHM3MOB K cpede o0OuTaHus, 4YepedoBaHWsI HanpaBneHWn 3BOMOLNN,
KpyroBopoTa BELLEeCTB 1 NOTOKA 3HEPrnM B IKOCUCTEMAX;

yMeHne YycCrtaHaBMBaTb B3aMMOCBA3M MeXaOy npoueccamn  3BOJIHOLIAN,
OBWXYLWLMMU CUNaMn aHTpornoreHe3da, KOMMOHEHTaMU pPa3fiM4HbIX 3KOCUCTEM U
I'IpMCI'IOCOGJ'IeHVIFIMI/I K HAM OpPraHn3mMoB;

yMeHune BbIABINATb OTINNYUTEIbHbIE NMPU3HaKn XUBbIX CUCTEM,
I'Ipl/lCI'IOCO6J'IeHHOCTb BMOOB K cpefe obutanna, abnoTndecknx n BUOTUYECKMX
KOMMOHEHTOB  3KOCUCTEM, B3aMMOCBSA3EN opraHmsmos B cooOulecTBax,
aHTPONOreHHbIX N3MEHEHMIN B 9KOCUCTEMAX CBOEN MECTHOCTM;

YMEeHMe  MCnosnb3oBaTb  COOTBETCTBYKOLUME  aprymMeHTbl, OGuonormyeckyto
TEPMMHOJIOMMIO M CUMBOJINKY ANS JOKa3aTenbCTBa poACcTBa OPraHM3MOB pasHbIX
cMCTEMATMYECKUX rPynm, B3aMMOCBSI3N OPraHNM3MOB U cpefbl 06UTaHus, eQUHCTBA
4yenoBeYeckMX pac, HeoOGXOAMMOCTM COXpaHeHUsi MHoroobpasusi BUAOB W
3KOCUCTEM KaK YCNOBUS COCYLLLECTBOBaHMS NPUMPOabl U YENOBEYECTBA;

YMEeHMne peLllaTb Ovonornyeckne 3agaydn, BbISIBAATb NPUYNHHO-CINeaCTBEHHbIE
CBA3N MeXAy wuccriegyemMbiMun ovonornyeckumm npoueccamn " ABIEHUAMMN,
Aenartb BblBOAbl M NMPOrH03bl HA OCHOBAHUK MOJTy4YEeHHbIX PE3yJibTaTOB,

YMEHNEe BbINOMHATL nabopaTtopHble M npakTudeckne paboTel, cobnogatb
npaswuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbiM 060pPYyaOBaHUEM;

YMEeHWe BblaBuraTb rMnoTesbl, NPOBEPSATb UX SKCNIEPUMEHTAaNbHbLIMW CpeacTBamu,
cdopMynmpys Lenb UCCredoBaHUsl, aHanu3npoBaTb MONyYeHHble pe3ynbTaTtbl U
JernaTb BblIBOAbI;

yMeHMe y4yacTtBoBaTb B Yy4debHo-mccneposaTtenbckon pabote no ©Guonoruwm,
3KOMormm U MeguuuHe, NPoBOAMMON Ha Base LWKOMbHbIX HayYHbIX OOLLEeCTB, U
nybnMyHO  NpeacTaBnATb  MOMyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKMX
KOHbepeHLMSIX;

yMeHMEe OLEeHMBATb MMNOTE3bl U TEOPUM O NMPOUCXOXKOAEHUWN KMU3HU, YerioBeka U
YefloBEYECKMX pac, O MpUYMHaXxX, NOcneacTBusiXx U cnocobax npegoTBpalleHus
rno6anbHbIX 3MeHeHUn B Buocdepe;

YMEHME OCYLECTBNATbL OCO3HaHHbIM BbibOp Oyaylien npodeccnoHanbHON
ageatenbHocTM B obnactm  Guonornn, 3Konoruu, NpUpoLONOSb30BaHMS,
MeOMLUNHbI, BUOTEXHONOIMM, NCUXONOrMKU, BETEPUHAPUN, CESTIbCKOro XO35INCTBA,
nuuLeBom NPOMbILLIEHHOCTH, yrnyonatb no3HaBaTesbHbIN NHTEpec,
HanpaBfiEHHbLIM HA OCO3HaHHbLIA BbLIOOP COOTBETCTBYIOLEN npodeccum u
npogosmkeHne Guonornyeckoro obpas3oBaHMst B OpraHu3auusax cpegHero
npodeccnoHanbHOro 1 BbicLlero obpasoBaHus.



TEMATUYECKOE NJTIAHWPOBAHUE

10 KITACC
KosunuecTBO 4acos

HaumenoBanue

Ne n/m pa3iejioB H TeM B KoHTpoJbHbIC IpakTuyeckue

cero
NporpaMmel padoThI padoThI Mara
U3yYeHUs

1 buosiorus kak Hayka 1

5 JKuBbIe cuCTEMBI U UX 5
U3yUYCHHE

3 Buonorus xietku 2 0.5
XuMu4yeckas

4 10 1
OpTraHu3aIus KJICTKU
Ctpoenue u GyHKIHH

5 8 2
KJIETKHA
OOMEeH BEIIECTB U

6 MIpEeBpaIlCHUE SHEPTHH B 9 1
KJIIETKE
Hacnencreennasa

7 uHpopManus u 9 0.5
peanuzanus e€ B KJIETKe

8 JKM3HEHHBIA UK KJIETKA 6 1
CtpoeHuEe U KIUA

9 P Pym 17 15
OpPTaHU3MOB
PasMHOMXeHME U pa3sBUTHE

10 P 8 15
OpPTaHU3MOB
I'eneruka — Hayka o
HACJIEICTBEHHOCTH U

11 2 0.5
M3MEHYUBOCTH
OpPTaHH3MOB
3aKOHOMEPHOCTH

12 P 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTHU

13 p 6 1
A3MEHYUBOCTH

14 I'eHeTnka yenoBeka 3 0.5

15 Cenekiusi OpraHu3MOB 1




buorexnonorus u
16 4
CUHTETHYEeCKas OMoJorus
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB 102 0 13
110 ITIPOTPAMME
11 KINACC
HaumenoBanue KoJunuecTBo 4acoB
No n/m pas3ie/ioB U TeM Beero KonTtposabHubie IIpakTHyeckue
NporpamMmsbl padoTsbI padoThbI
3apoxaeHue u
pa3BuTHe
1 HBOJTFOITMOHHBIX 4
MIPE/ICTABICHUN B
O6uosI0run
5 MukposBOIIOLHS U €€ 14 5
pe3yNbTaThl
3 MaxpoaBoitonus u eé 5
pe3yJIbTaThl
[Tpoucxoxnaenue u
4 pa3BUTHE KU3HU Ha 15 1.5
3emuie
IIpoucxoxnenue
5 YyeJloBeKa — 10 1
AHTPONOTeHE3
OKojorus — Hayka o
B3aMMOOTHOUICHHSIX
6 OpraHU3MOB U 3 05

HaJJOpraHu3MEHHBIX
CHUCTEM C
OKpY>Karolleu cpenon




- OpranusMmsl U cpeaa 9 15
oOurTauusg
8 DKOoJIOTUS 13HILOB u 9 0.5
TOTTYJISITIIAIA
DKonorus
9 COOOIIECTB. 12 0.5
DKOJIOTHYECKHE
CUCTEMBI
buocdepa —
10 riodanpHast 6
3KOCHUCTEMA
1 YemoBek u 6
OKpy»Karomias cpena
12 PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO HACOB 102 0 7.5
10 [TPOTPAMME .

NMPOBEPAEMBIE HA EI'3 NO BUOJIOTMN TPEBOBAHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHON OEPA30BATEJIbHOW NPOrPAMMbI CPEAHEIO
OBLUEIO OBPA30OBAHUA

Ko nposepsiemoro tpedGoBanus

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS (
NPOrPaMMbI CpeIHEro o0uero 0Opa3oBaHus

CdopMUpOBaHHOCTH 3HAHUM O MECTE U POJIH OUOJIOTHUU B CUCTEME €CTECT
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MUPA, B IO3HAHNUU 3aKOHOE
BaXXHBIX COLUAIBHO-ITHYECKUX, IKOHOMUYECKHX, IKOJIOTHYECKUX MTPOOJI!
BOIIPOCOB PAIlMOHATILHOTO MPUPOAOIOIB30BaHNUs, B POPMUPOBAHUH LIEHE
0OHIECTBY, YEJIOBEKY; O BKJIa/1€ POCCUNCKUX M 3apyOEKHBIX YUEHBIX — OU

BJ'Ia,Z[eHI/Ie CHUCTEMOM 3HaHUI 00 OCHOBHBIX MCTOAaX HAYYHOTO ITO3HAHUS.
HUCCICIOBAHUAX KXUBBIX 00BEKTOB M DKOCHCTEM (OHI/IC&HI/IG, HU3MCPCHUC, T
BBIABJICHUA U OLICHKU aHTPOIIOTCHHBIX U3MEHEHUH B npuponae.

VYMmenune BBIJIBUT'aTh TUIIOTE3EI, IIPOBEPATH UX OKCIICPUMCHTAJIIBHBIMU CPEC
HUCCIICAOBAaHNA, aHAJIM3UPOBATH NOJTYUYCHHBIC PE3YJIbTATHI U ACJIaTh BbIBO,

BrIsiBiIenne 3aBUCHMOCTH MCXKIAY UCCICAYEMBIMU BEJIIMYMHAMU, 00BACHE]
(bOpMy.]'IPIpOBaHI/IC BbIBOAOB C MCIIOJIb30BAHUCM HAYYHBIX HOH)ITPIfI, TCOPY

YMeHue BliaieTh CUCTEMON OMOJIOTUYECKUX 3HAHHH, KOTOpask BKIIFOYAECT:
TEPMUHBI ¥ TIOHATUS (KU3HB, KJIIETKA, TKaHb, OpPTaH, OpraHU3M, BH/I, TTOT
o6rnocgepa; MeTaboIn3M, TOMEOCTa3, KICTOYHBI HMMYHHUTET, OMOCHHTE3




CaMOPETYJISIIHSI, CAMOBOCIIPOU3BECHHE, HACICCTBEHHOCTh, N3MEHYHBO!
pas3BuTHE);

Oouosornueckue Teopun: kierounas reopus T. [lIBanna, M. lIneiinena, |
ummynutera [1. Dpmux, 1.1. MeunukoBa, XpOMOCOMHAsi TEOPHS HACTIE/I
3apoabimieBoro cxojacrsa K. bapa, aposmrounonnas teopus Y. lapsuna, ¢
Teopus aHTponioreHe3a Y. [lapsuna; reopus 6moreorieno3a B.H. Cykauér
MHOT'000pa3us ¥ MIPOUCXOXKICHUSI KYJbTYPHBIX pacTeHuit, yaerue A.H. (
sBoond, yuenue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI (€qUHO00pa3Us MOTOMKOB [IEPBOTO MMOKOJICHUS, PACHICTICHUS TIf
npu3HaKoB I'. MeHens; CLerIeHHOro HacJIeJOBaHUs IPU3HAKOB U Hapyl
FOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOM n3MeHunBocTy H.M. BaBuiior
Xapau u B. BaiinOepra; 3apospiieBoro cxoactsa K. bapa; 6uorenernye:
MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaswia (MmuHEMYMa FO. JInOuxa, 5K0JI0OruYecKoi mupamMmuabl Yuce, Ouc

runore3sl (koanepBatHoi A.M. Onapuna, neppuaHoro OymsoHa k. Xon
pubo3uma T. Uek)

VYMmenue peaThb MOUCKOBBIC OHOJIOrHYECKHUE 3aaa4U; BbIABJIATH IPUYHNHH
MCXKAY UCCICAYCMbIMU OMOJIOTHYECKUMH O6"I)GKTaMI/I, nponeccaMu " sABJI
Ha OCHOBAHUU ITOJYUCHHBIX PE3YJIbTATOB;

COCTaBJIATb TCHOTHUITMYCCKHUEC CXCMbI CKPCIIUBAHUSA JJI pa3HbIX TUIIOB HA
COCTABJISIThH CXEMBI IICPECHOCA BEHICCTB U SHCPTHUU B DKOCUCTEMAX (I_ICHI/I 1]

YMeHne ycTaHaBIUBATh B3aMMOCBSI3U MEXKIY CTPOSHUEM U (PYHKIIUSMHU:

OpraHaMH ¥ CHCTEMaMH OPTaHOB Y PaCTCHUH, )KUBOTHBIX M YEJIOBEKA; ME
JTarnamMy KJIETOYHOI'O IIUKJIA M dKU3HEHHBIX [IUKJIOB OPraHU3MOB; Taramk
TeHOTUIIOM U (PEHOTHIIOM, (DEHOTUIIOM U (PaKTOpaMu cpeibl OOUTaHUS; IT
CHJIAMH aHTPOTIOT€HE3a; KOMIIOHEHTAMH Pa3IMYHBIX YKOCHCTEM U TIPHUCTIS

YMeHue BeIACIATh CYIIECTBCHHBIC IIPU3HAKH.

CTPOEHUS BUPYCOB, KJIIETOK ITPOKAPHOT U HYKAPHOT; OAHOKIETOUHBIX U Ml
OMOTeo11eH030B, IKOCUCTEM U Onochepsl; CTPOEHHUS OPTraHOB U CUCTEM Of
9eJI0BEKa; MPOIECCOB JKU3HEACATEIBHOCTH, IPOTEKAIONINX B OPTaHU3Max
OHMOJOrMYECKHX MPOLECCOB: 0OMEHa BellecTB (MeTaboIn3M), HH(pOopmallr
aBTOTPO(HOIO U reTepoTpOHOrO THUIIOB MUTAHUS, (POTOCHHTE3a H XEMOC
raMeToreHesa, ’MOpHoreHe3a, NoCTIMOPHUOHAIBHOTO Pa3BUTHSI, PA3MHOX
opraHu3ma (OHTOTEHEe3a), B3aUMOJICHCTBUS T€HOB, T€TePO3HnCca; ACHCTBUN
CTaOMIIN3HUPYIONIETO, IBIKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOTO 0TOO
CHUMITaTPUYECKOTO BU1000pa30BaHUs; BIUSHUS JIBHXKYILUX CHJI SBOJIIOIH
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpe/ie 0OUTaHMsI, YepeIOBaHUs HAIIP:
BCIICCTB M TIOTOKA DHEPIrMK B 9KOCUCTEMAX

CchopMupoBaHHOCTh YMEHHUS BBIJCIATH CYILIECTBEHHbIE TPU3HAKH BUPYCC
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOT€O1IEHO30!




MPOIIECCOB OOMEHA BEIECTB M MPEBPAILICHUS JHEPTHH B KJIETKE, (DOTOCHE
HHEPreTUIEeCKOro 0OMeHa, XeMOCHHTE3a, MUT03a, MEi03a, OIIJI0Z0TBOPEH
WH/IMBUIyAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), 00pbOBI 3a CyIiec
BHI000pa30BaHMUs, TPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHWS,
AHTPONOTE€HHBIX U3MEHEHUI B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOP
ouocdepe

YMeHUE HCTI0Th30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO °
JI0Ka3aTesIbCTBa POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIII; 1

8
OoOUTaHHUs; €INHCTBA YEJIOBEUECKUX PAC; HEOOXOIUMOCTH 310pOBOI0 00p
BUJIOB U KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI TPUPOIbI M YEIIOBEU
YMeHne KpUTHYECKH OLIEHUBATh HH(POPMAIIHIO OHOIOTUYECKOTO COAEPIK:
9 acIIeKThl COBPEMEHHbIX UCCIIEI0BaHUM B OMOJIOTNHU, MEAULIMHE, OMOTEXH(

OKOJOTHYCCKHUEC HpO6JICMBI COBPCMCHHOCTH, q)OpMI/IPOBaTL 110 OTHOILICHHU

NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA EI3 NO

BUOJNTOrnn

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

brnonorns xak HayKa. JKuBnle cucTeMBI B UX HN3YUCHHUC

11

COBpeMeHHaﬂ OHOJIOrUs — KOMIUIEKCHAS HayKa. buonornueckue HAaYKHU U U3y4aCMbIC HMU HpO6J'I
IOUCKOBBIC HAYYHBIC UCCIJICAOBAHUA B OHOJIOTHH.

3naueHue Ononoruu B GOPMHUPOBAHUH COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTHHBI Mupa. [1po
3HaveHre OMOJIOTHU B TPAKTUUYECKOMN JEATENHHOCTH YEJIOBEKA: MEJUIIMHE, CEILCKOM XO35HCTBE,

1.2

’KuBbie cuCTEMEBI Kak npeaAMET U3YUCHUA Oounonorun. CBOMCTBA )KUBBIX CUCTEM: CAMHCTBO XUMHUY
HCJIIOCTHOCTD, CJIOKHOCTD U YIIOPAAOYCHHOCTD CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHHU3alluA, CaMO
N3MCHYUBOCTDL, POCT U Ppa3BUTHUC.

YpoBHM OpraHHU3alH )KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIE€TOUYHBINA, TKAHEBBI, OPraHU3MEHHBbIN,
HKOCUCTEMHBIH (OMOreoneHoTHYeCcKUii), OnocdepHslil. [Ipoliecchl, MPOUCXOAIINE B AKUBBIX CHUCT
JKuzsb kak hopMa CyniecTBOBaHHS MaTepU

1.3

Mertoast 6uonorundeckoit Hayku. Habmoienue, nsMepeHue, SJKCIepuMeHT, CUCTEMAaTU3aIisl, MET:
He3aBUCUMOM nepemMeHHo. [ImanupoBanue skcniepumenta. [locranoBka u nmposepka runores. Hy
JIOCTOBEPHOCTH. Pa3dpoc B Ononornyeckux qaHHBIX. OlIEHKAa JOCTOBEPHOCTH MOTYYCHHBIX PE3YI
pe3ynbTaToB 3KkcnepumenTa. [loHsTre cratucTuueckoro Tecra

Knerka kak Ononornyeckas cucTeMa

2.1

Knerka — cTpykTypHO-(pYHKIIMOHATIbHAS €AMHUIA )KUBOTO. MIcTOpuUs OTKPBITHS KiIeTKU. PaGoTHI |
teopus (T. IBann, M. llIneiinen, P. BupxoB). OcHOBHBIE TIOJI0KEHUSI COBPEMEHHON KJIETOUHOM

MeTtoap! MOJNIEKYJISIPHON M KIIETOYHOH OMOJIOTHH: MUKPOCKOMHS, XpoMaTorpadus, 31eKTpodopes
nubdepeHanbHoe HEeHTPUPYrHpoBaHUE, KYJIbTUBUPOBAHUE KIETOK




2.2

XHUMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO- U YJIBTPAMUKPO3JIEMEHTHL. Boja u €€ posb Kak pas
CTPYKTYPHUPOBAaHUU KJIETKHU, TEIUIOPErYIALUU. MuHepanbHble BEIIeCTBA KJIETKU, X OMOJIOTHYEC
KIIETKE.

buonornueckue moaumepsl. benku. AMHHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYPhI OSIKOBOM MO
NENTHIHAS CBSA3b. BTOpUYHAs, TpeTHYHAsI, YeTBEpTUYHAS CTPYKTYpHI. JleHatyparus. CBoiicTa 0
buonornueckune GpyHKIMN OCIIKOB.

YrneBoasl. MoHOCaXapHIbl, JUCAXAPHIBI, OJIUTOCAXAPUIBI U TIoJaucaxapuabl. OOIINiA TIaH CTPO
yriaeBooB. buonornyeckue GyHKIIMN YTIE€BOIOB.

Jlunuaer. ['uapodunsHo-rUAPOPOOHBIE cBOMcTBa. Kitaccupukanus
muruoB. Tpurnunepunst, GochoMmuabl, BOCKH, CTEpOU bl brojornueckue GpyHKINH U0
MeMOpaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMBIKaHHIO, ITOTYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne nykinenHoBbix kucnot. Hykneoruasl. [TpuHnmn
UYapraddda. Crpykrypa JHK — nBoitras cimpaiib. MecToHaX0XkIeHHE U OMOJIOTHYECKUE (PYHKIIH

KJICTKC.

Crpoenne monekyiasl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buonornyeckue ¢yHKI
NEepeHOCUYMKH, uX (pyHKIMHU B KieTke. CexkBenupoBanue JJHK.

CtpykTypHast 0HMoJ0rHs: OHOXUMUYECKHE U OMO(U3HYECKHE NCCIICAOBAHMSI COCTABA M TPOCTPAH

2.3

TUIBI KJIETOK: 3yKaprHOTHYECKas u MpokapuoTrdeckas. CTpyKTYpHO-()YHKIIMOHAIEHBIE 00pa30B:

Crpoenue nmpokapuotuyeckoit kinetku. Kierounas crenka 6akrepuit u apxeil. OCOOEHHOCTH CTPC
MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJIib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u QyHKIIMOHUPOBAHUE dyKapuoTHUecKoil kinetku. [InazmaTuueckas memOpana (Tuia3m
MeMOpaHbl. TpaHCTIOPT BELIECTB Yepe3 TIa3MaTHYecKyto MeMOpany: maccuBHbIN (auddy3us, 00.
(mepBUYHBIN ¥ BTOPUYHBIM akTUBHBIN TpaHcnopt). [Tomynponunaemocts MeMOpansl. PaboTa Hat
MUHOLNTO3, paronuTos. Jk301uTo3. Knerounas crenka. CTpykTypa v pyHKIIMU KJIETOYHOU CTEH

[utonnasma. [{uto3oms. Lutockener. J{Bmxenue nutoriazMel. Opranouasl kietku. OqHoMeMO
sHpormtazmatrueckas cethb (II1C), anmapar ["onbmaku, TM30COMBI, HX CTpoeHHE U QyHKIMU. B3ar
kieTku. CTpoeHUEe rpaHyssipHOro peTukyayma. CHHTE3 pacTBOPUMBIX OekoB. CHHTE3 KIIETOYHb
sHOIIa3MaTH4YeCKuil peTukyinyM. CekperopHas GyHkuus anmnapara ['onbmxu. TpancnopT Bere
kietok. Knerounstit cok. Typrop.

HOHyaBTOHOMHBIe OpraHOUAbI KJICTKU: MUTOXOHAPHUH, IIJIACTUIBI.

Crtpoenue u GyHKIIUN MUTOXOHAPUHN U macTua. [lepBuuHbIe, BTOPUYHBIC U CIIOKHBIE TUTACTH/IBI
XJI0pOMIacThl, XPOMOILIACTHI, JISMKOIIACTHI BHICIINX PACTEHUM.

HememOpannbie opranouisl kiaetkn CTpoeHue u GyHKIUH HEMEMOPaHHbBIX OPTaHOU/IOB KIIETKH.
MuxkpogunameHTsl. Mplieunsle Ki1eTk. Mukpotrpyoouku. Kinetounstit nentp. CTpoeHue u 1Bu:
Muxkpotpy6ouku nurtomiaazMel. L{eHTpHrob.




Snpo. OGonouka siApa, XpOMaTHH, KAPHOIUIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QYHKIMU. SIaepHbIi
pacIoyIoKeHNe XpOMOCOM B MHTep(a3HOM sizipe. benku xpomaTrrnHa — THCTOHBI.

Knerounsie BkintoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKApHOT (PaCTUTEIIbHOM, JKUT

2.4

ACCUMMIISINS U AUCCUMUIISIIIS — JIB€ CTOPOHBI MeTaboIu3Ma. THurbl oOMeHa BEIeCTB: aBTOTPOC
KUCJIOPOJIa B OOMEHHBIX Mpoleccax. JHepreTudeckoe odecreueHne KieTku: npespamienue AT
@depMeHTAaTHUBHBIN XapaKTep peakIii KJIeTOYHOro Metabonn3ma. GepMeHTHI, UX CTPOSHHE, CBOH
KodepmenTtsr. Otinmuus pepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-akTuBaTopsl u O
CKOpPOCTH (PepPMEHTATUBHBIX PEAKIIMIA OT PA3TUYHBIX (PaKTOPOB.

IlepBHUYHBINM CUHTE3 OPraHUYECKUX BEUIECTB B KiIeTKe. DoTocuHTE3. PONb XJI0pOIUIACTOB B IPOILE
¢a3sbl. [IponykTuBHOCTH (hoTOCHHTE3a. BiinsHue pa3nuyHbIX (PakKTOPOB HA CKOPOCTh (POTOCUHTE3:

XemocuHTe3. PazHooOpasue oprann3MoB-XeMOCHHTETUKOB: HUTPUDUIIUPYIOLTHE OaKTEPUH, JKEJT!
BOJIOPOJIHBIC OaKTepUU. 3HAUCHHE XEMOCHHTE3A.

AHa’poOHbBIe OpraHu3Mbl. Buasl Oposkenus. [IpoaykThl OpOKEHUS M UX MCIIOIH30BAHUE YSIIOBEK
00BEKTHI OMOTEXHOJIOTUU U BO30OyAUTENH OOJIe3HEH.

A3p06HHe OpraHru3MhbI. OTamnsl OQHCPICTHYCCKOIro obMeHa. IToaroroButenbHbIN 3Tan. I TMKOIN3 -
TJIFOKO3BI.

Buonornyeckoe OKUCIICHHE, WK KIETOYHOE JAbIXxaHue. Poiib MUTOXOHIpPUIT B mporieccax Ouosory
peakiun. OxucnaurensHoe Gochopunuposanue. [IpenmyiiecTsa a3poOHOro MyTH 0OMEHa Bemiec
HHEPTEeTHYECKOro 0OMeHa

2.5

Peaknuu MaTpu4HOro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOIO CUHTE3a
uHpopmanuu. ['eHeTnueckuit Kof, ero cBoicTBa. TpaHckpunuus — MaTpuunblii cuntes PHK. Ip:
KOMILUIEMEHTApHOCTh, AHTUNAPAIUIEIBHOCTD, aCUMMETPUYHOCT. TPaHCIISIIMSA U €€ 3Talbl. Y4acT!
6enka. YcnoBus Ouocuntesa 6enka. KonupoBanue aMMHOKUCIOT. Posik pubocoM B 6uocunTese 0

Opranu3zaiys reHoMa y IpoKapuoT U 3YKapuoT. Peryssinus akTHBHOCTH F€HOB y MPOKapUoT. ['ur
Perynsnust oOMeHHBIX MpolieccoB B KieTke. KieTounslit romeocTas.

Bupycsl — HekneTouHble (OPMBI )KU3HU U 0OJIUraTHbIE Mapa3uThl. CTpOEHHE MPOCTHIX U CIOKHBI
OaxTeprodaros.

BupycHble 3a60eBanus yenoBeka, UBOTHBIX, pacteHuil. CIINJL, COVID-19, connanbable 1 Me

2.6

KneTounslii ukJ, ero nepuo/sl u peryisaius. Murepdaza u muto3. OcoOEHHOCTH MTPOLIECCOB, TIf
KJIETKU K JeneHuto. [IpecunteTnyeckuii (MOCTMUTOTHYECKU), CHHTETUYECKHI U MOCTCUHTETHYE
UHTEpQa3bl.

Matpuunslii cunte3 IHK — pernmukanusd. [Tpunnune! perumkanuu J{HK: koMIieMeHTapHOCTS, T
anTunapamuienabHocTs. MexanusMm perukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenom
HA0Op KJIETKH — KapuOoTUI. JIumIonaHbIi 1 rarnionAHbIH Ha0Opbl XpOMOCOM. ["'OMOIOTHYHBIE XP(




Jenenune knetku — Muto3. CTaanu MUTO3a U IPOUCXOAIINE B HUX Npouecchl. Tumnsl muTto3a. Ka
3HaYEHUE MUTO3a. Peryisnus MUTOTHYECKOr o IUKIa KiIeTkH. [Iporpammupyemas kiieTouHast THO

(DYHKI_[I/IOHaJ'II)Haﬂ I'€HOMHKA

Opraau3m Kak OHOJIOTHYECKasi CUCTEMA

3.1

OI[HOKJ'ICTOLIHBIG, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpIraHN3Mbl 1 MHOI'OTKAHCBBIC OPraHU3MBI.

®DopMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrolioe (BKIII0Uasi BEreTaTuBHOE) U MoJIoBoe. Bupl 6ecno
CHOPYJALUs, pparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pazmHosxenue. [lonoBeie kieTku, uiau rametsl. Meios. Ctaguu meito3a. [loBeaeHue xpe
buonornueckuii cMbIc Me03a U ITOJOBOTO Ipouecca. Melo3 u ero MeCTO B AKU3HEHHOM LIMKJIE «

[TpenzaponpiieBoe pa3Butue. I'amerorenes y >kuBoTHbIX. [1ooBbIe xene3pl. OOpa3oBaHue U pa3
u ooreHe3. CTpoeHue MoJoBhIX KIeTOK. OmIoJ0TBOpEHHE U SIMOPUOHATIBHOE Pa3BUTHE KUBOTHBI
HapyXHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OpraHu3MOB (oHTOreHe3). CTanuu sMOpHUOTeHe3a KUBOTHBIX (Ha MpY
npo6aenus. OcobeHHOCTH IpOOIEeHHS MIEKOUTAIOMUX. 3apOAbIIIEBbIEC TUCTKU (TaCTPYIIALMS).
3apObIIIEBBIX JIUCTKOB. B3anMHoe BiIMsiHUE YacTel pa3BUBAIOILErocs 3apo/iblia (AMOpHOHAIBH
KUBOTHOI'O KaK pe3yJIbTaT UEPAPXUUYECKUX B3aUMOJICHCTBUIN IreHOB. BinsHue Ha 3MOpHOHAIBHOC

OKpYKaroIlen CpeIbl.

Poct u pa3zsurtue xuBotHbIX. [locTamOpuonaneHelii nepuon. [Ipsmoe u Henpsmoe pazpurue. Pasi
0€ecr03BOHOYHBIX U IIO3BOHOYHBIX JKUBOTHBIX. bronornueckoe 3HaueHne NpsiMoro U HEmpsIMoro |
npupoze. Tumnsl pocta KUBOTHBIX. PaKTOPBI PETYIISLIMKA POCTA )KMBOTHBIX M uenoBeka. Craguu 1
JKUBOTHBIX U 4yesloBeKa. [Ieproibl OHTOreHe3a yemoBeka.

Pasmuoxenue u pazsutue pactenuii. ['amerodut u ciopoput. Melio3 B KU3HEHHOM ITUKIIE PACT
Mero3a. ['ametorenes y pacrenuii. OTuioJOTBOpEHNE U Pa3BUTHE PACTUTEIHHBIX OPraHU3MOB. /B
pacrenuii. O6pa3oBaHue U pa3BUTHE CeMEHH. MeXaHNU3MBbI PETyJISIIMA OHTOTeHEe3a Y PaCTCHUI 1

3.2

Hcropust CTAaHOBIIEHUS M PA3BUTHUS TEHETUKU Kak HayKu. OCHOBHBIE T€HETUYECKHE MMOHATUS U CU
aJUIeNIbHbIE TeHBI, AIbTEPHATHBHBIC TPU3HAKHU, JIOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK, TOMO3UT
rubpuipl, reHoTut, penorun. OCHOBHBIE METObl TEHETUKH: THOPHI0IOTHIECKUN, TUTOJIOTHYEC]

3.3

Monorubpunnoe ckpeuBanue. IlepBoiii 3akoH MeHenst — 3aK0H eAMHO00pa3usi THOPUAOB Tep:
JIOMUHUPOBaHUs. Bropoli 3akoH MeHaens — 3aK0H pacuIeIuIeHHs Ipu3HakoB. [{uronornyeckue ¢
I'unores3a 4UCTOTHI raMer.

AHanusupyrouiee ckpeniuBanue. [I[poMexyTouHblil XapakTep Hacie1oBaHus. Pacienennue npus

Jurubpunnoe ckpemuBanue. Tpertuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO Haclle0BaHUs Py
JUTUOPUIHOTO CKPEIIMBAHMSL.

CueruieHHOE HacsenoBanue nmpusHakoB. PaboTsl T. Moprana. CrienieHHoe HaclieJOBaHWE TEHOB
XpOMOCOMHasI TEOPUSI HACIEACTBEHHOCTH.




I'eneruka nosia. XpoMOCOMHBIM MEXaHHU3M OIPENEIECHUS 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOM
1oJI. ['eHeTn4eckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue nprusHakoB, CHEIUIEHHBIX C 11

I'enoTun kak menoctHas cucrema. [neiioTponus — MHOKECTBEHHOE JICCTBHE TeHa. MHOXKeCTBel
HeaJuIeNbHBIX reHoB. KoMiementapHocTh. Dnuctas. [lonumepus

3.4

BsanmopelicTBre reHOTHIIA U cpeibl Tpu (hopMupoBaHuu (peHoTuna. Fi3MeHYnBOCTh IPU3HAKOB.
IpU3HAKU. Bl ”3MEHYMBOCTHU: HEHACIICACTBECHHAS U HACJIEICTBEHHASI.

MonudukanronHas I3MeHYUBOCTh. Poiib cpesbl B hopMupoBaHuK MOAU(PUKATMOHHON H3MEHYH
Bapuanmonnsiii psn u Bapuanmonnas kpusas (B. Moranacen). CBoiicTBa MOAN(PUKAIIMOHHON 3!

I'eHoTHIIMUECKasg M3MEHYNBOCTL. CBOMCTBA T€HOTUINYECKON N3MEHUYHNBOCTH. BI/II[BI TCHOTUIINYC(
MyTalluOHHAa4.

KoMOunHaTHBHAs M3MEHYHMBOCTEL. M€eii03 U OI0BOH mpouecc — 0CHOBA KOMOMHATHBHOM U3MEHYH
N3MCHYHMBOCTHU B CO3JJaHUHU I'CHCTHUYCCKOT'O pa3H006pa3Hs{ B [Ipe€aciiax OAHOro Buaa.

MyTaIII/IOHHaﬁ N3MCHYHNBOCTD. BI/I[[BI MYTaIlI/If/'II IF'CHHBIC, XPOMOCOMHBLIC, TCHOMHBEIC. CIIOHTaHHEIC
M OUTOINIa3SMaTUYCCKUC MYyTallUuH. ComMaTHdecKue U IOJIOBEIC MyTalH. HpI/IIII/IHBI BO3HUKHOBCHI
OpraHru3MBbI. 3aKOHOMCpHOCTI/I MYTAlMOHHOI'O IIpoLecca. 3aKOH TOMOJIOTHYSCKHX pAA0B B HACJIC]
BaBI/IJ'IOB). BHefII[epHaﬂ N3MCHYUBOCTb N HACJICACTBCHHOCTD

3.5

KapuoTtun yenoseka. MexryHapogHasi mporpaMmma UCClIeI0BaHUs TeHOMa YesloBeka. MeTobl U3
reHeanorn4eckuii, OJIM3HEIOBbIN, IIMTOT€HETUYECKHH, MOMYIISIIIHOHHO-CTATUCTHYECKH, MOJIEKY:
orpezieNieHue TeHOTHIIA: TOJIHOT€HOMHOE CEKBEHHPOBAaHKE, TeHOTUITUPOBAHUE, B TOM YHUCJIE C IO
3a00seBaHus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesioBeKa. bojie3Hu ¢ HaclIeICTBEHHOI
MEJUIIMHCKONM T€HETUKH B MPEIOTBPAIICHUH U JICYCHUHN TeHETHYECKUX 3a00eBannii yenoBeka. (

3.6

JomecTukanus v cenekius. 3apoxkIeHue celeKunn u qomectukannn. Yuenue H.M. Bapuiosa o
MHOT000pa3usi KyIbTYpHBIX pacTeHUM. PoJIb cenekiuu B CO3JaHNN COPTOB PACTEHUM U TTOPOJT KE
TOMOJIOTUYECKUX PSZOB B HAacIeACTBEHHOM n3MeHunBocTd H.W. BaBuiiosa, ero 3nauenue i ce:

MeTtobl cenekuuoHHOM paboThl. VickyccTBEHHBIN 0TOOp: MAaCCOBBIN M MHIMBUYaIbHBIA. DTalb
HcnpiTanue npousBoauTesneil o noroMcTBy. OTOOp 10 TE€HOTHITY C TOMOIIBIO OIIEHKH (PEHOTHIIE
noMoiepo ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MEeTO/1 CENEeKIIMOHHOM paboThl. PaguanioHHbIi 1 XUMUYECKUN M
KYJIBTYPHBIX (popM opranuzMoB. Mcnonp30BaHuE TEHOMHOTO PETAKTUPOBAHUS U METOJIOB PEKOM
HCXOJHOTO MaTepHalia Jijisl CENEKIUH.

[Tonryuenue nonumuion108. BHyTpuBuaoBas rudpuansanus. binskopoacTBeHHOE CKpelBaHueE,
CKpellMBaHue, WK ayTopuauHr. I'etepo3uc u ero npuurHel. Vcnonb30BaHue rereposuca B cener
ITpeononenne Gecriaoamst MeXBHJIOBBIX THOpHI0B. JIOCTHKEHHS CEJIEKIIMU PACTEHUHN U KUBOTHb

3.7

OOBEKTHI, HCTIONIb3yeMbI€ B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIE KYJIbTYPhl, MUKPOOPTaHU
OMOTEXHOJIOTHS: XJIEOOTICUCHHE, TTOTyYEeHNE KHCIIOMOJIOYHBIX ITPOYKTOB, BUHOAEINE. MUKpoOH
MUKpOOHOIIOTHYECKUX TexHooruil. [Ipon3BoacTBO OeiKa, aMUHOKHCIIOT U BUTAMUHOB. MICKycCT
PexoHCTpyKIIHS SIMTIEKIIETOK U KJIIOHUPOBAHHUE KUBOTHBIX. MeTO/ TpaHCIIJIaHTAIUH SiFIep KIIETOK.




XpoMocoMHasi U TeHHast WHKeHepusl. VICKyCCTBEHHBIN CHHTE3 TeHa U KOHCTPYHPOBAHUE PEKOMOT
NEPCIEKTUBBI XPOMOCOMHON U T€HHOM HHXKEHepuu. MenunuHckue 6MoTexHonorun. Mcnob30Be

Cucrema ¥ MHOrooOpasue OpraHu4ecKoro Mupa

4.1

buonornyeckoe pa3H006pa3He OpraHnu3mMoB. COBpeMeHHaH CUCTCMaA OPraHu4YCCKOIro Mupa. HpI/IH]
OCHOBHBIC CUCTEMAaTHUYCCKHUE rpyImnmbl OPraHu3MoOB.

Oco0eHHOCTH CTPOEHUS U KU3HEEATEIIbHOCTH OJHOKIIETOYHBIX OPraHu3MoB. bakrepun, apxeu,
BOZIOPOCIIH, Apyrue npoTucthl. KosloHnanbHbple Opranusmel. /[BHKeHHE OAHOKIETOYHBIX OpraHu:
pECHMYHOE. 3allluTa Y OJJHOKJIETOYHBIX OPraHu3MOB. Pa3pakuMocTh y OJHOKJIETOYHBIX OPTaHU-

4.2

MHoroknerounsle pacTeHus. B3auMOoCBs3b 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHe
opranusma. Opranusm Kak euHoe 1enoe. Tkanu pacreHuil. TUIbl pacTUTENbHBIX TKaHEN: 00pa3
OCHOBHas1, MexaHnueckasi. OcCOOEHHOCTH CTpoeHHs, GYHKIMI 1 PACIIOIOKEHHsI TKaHEH B OpraHa;

4.3

BereraruBHble U T€eHEPATUBHBIE OPraHbl pacTeHUH. DYHKIIMKM OpraHoB U cUcTeM opraHoB. Kapka
MHOT'OKJIETOYHBIX PACTEHMI: TPONIM3MBI U HacTUU. llornomenne Boapl, yrieKUCIIOro ra3a i MUHE
Hpixanue pacrenuit. Juddysus ra3oB uepes3 moBEpXHOCTh KIETKU. TPpaHCIOPTHBIE CUCTEMBI Pact
Yy MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. Cpeacrsa naccuBHOM U XUMUYECKOH 3aUThl. DUTOHI

PaSI[pa)KI/IMOCTB U peryiianusg y Oprannu3mMoB. PaSI[pa)KI/IMOCTL U peryjisinvusa y MHOTOKJICTOYHBIX [
3HA4YCHUC

4.5

MHOroKJIeTOYHbIE KUBOTHBIE. B3aMMOCBA3b YaCcTEl MHOTOKJIETOYHOTO Opranu3ma. TkaHH, oprar
MHOT'OKJIETOYHOT0 opranuzma. Opranusm Kak eauHoe 1enoe. 'omeocra3. TkaHU )KUBOTHBIX U Ye€:
SMUTENNaIbHasl, COeIMHUTENbHAS, MbIILIeYHAast, HepBHas. OcCOOEHHOCTH CTpOoeHus, GYHKIIHH U pa
JKUBOTHBIX M UEJI0BEKa

4.6

OpraHsel ¥ CUCTEMBI OPTaHOB KXUBOTHBIX. DYHKIIMK OpraHOB U CUCTEM OpraHoB. Oropa Teia opre
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyXHbIN 1 BHYTpeHHMI ckeneT. CTpOeHHE U THUIIbI COETUHEHUS

JIBM>KeHHME MHOTOKJIETOYHBIX )KUBOTHBIX. [IuTaHne xKUBOTHBIX. [IuTaHNEe TO3BOHOYHBIX )KUBOTHb
neixanue. XKabepHoe 1 1ErouHoe JbIXaHue.

JIpIxaHu€e MO3BOHOYHBIX )KMBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHNUE CTPOCHMS JIETKUX [TO3BOHOYHE
yesnoBeka. MexaHu3M BEHTWIIALMY JIETKUX Y IITULL U MIIEKOIUTAINX. TpaHCIopT BEMIECTB y Op.
’KUBOTHBIX. KpoBeHOCHAas cucteMa u e€ opransl. KpoBeHOCHas crucTeMa MO3BOHOYHBIX KUBOTHBL
OBOJIOLMOHHBIE YCI0KHEHHSI CTPOECHUSI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX KUBOTHBIX. Bhize
*KUBOTHBIX. CoKkpaTuTeNnpHble Bakyosn. Opransl BbiieneHus. CBsA3b IIOJIOCTH Tejla ¢ KPOBEHOCHO]
Boienenue y no3BOHOYHBIX JKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI U MX

Pa3apakuMocCTh M perysnus y opranu3mMoB. PazipakxuMocTh y OJTHOKJIETOYHBIX OPraHU3MOB. T
MHOT'OKJIETOYHBIX pacTeHHil. POCTOBBIE BelecTBa U UX 3HAYCHHUE.

Hepsnas cucrema u pedaekTopHas peryisius y MHOTOKJIETOYHBIX JKUBOTHBIX. HepBHas cuctem:
YCIJIO)KHEHUE CTPOCHUSI HEPBHOU CUCTEMBI Y JKUBOTHBIX.

Pa3paboTka anroputMoB u nporpamm Jiist 3pPexKTUBHON PYyHKIIMOHAIBHON aHHOTAIlMM T€HOMOB,
MeTa00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX M YeJIOBEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3I0POBLEC




5.1

Opransl ¥ CUCTEMBI OPTaHOB YenoBeka. OT/Iebl TOJTOBHOTO MO3Ta MTO3BOHOYHBIX JKUBOTHBIX. Pe(
besycnoBHble U ycioBHBIE peduieKchl. ['yMopanbHas peryisuus U SHAOKPUHHAS CHCTeMa )KUBOTE
CHUCTEMBI U UX TOPMOHBI. J{eiicTBUEe ropMOHOB. B3anMOCBSA3b HEPBHOM M SHAOKPUHHOU CUCTEM. |
Pednexc u pednexropras qyra. besycinoBHbIe U YCIOBHBIE peICKCHI

5.2

3ammura opranu3ma ot OosiesHelt. iMmMmyHHas cuctema denoBeka. KiaeTouHbIi M TyMOpaIbHBIN UM
npuOOpeTEHHBIN crierupUIecKiii UMMYHHUTET. Teopus KJIOHaIbHO-CEIEKTUBHOTO UMMYHHTETA (]
BocnanurenbHbie 0TBETH OpraHnu3MoB. PoJib BpOXKJIEHHOTO0 HMMYHHUTETA B PA3BUTHH CUCTEMHBIX

5.3

KpoBenocHas cucrema u e€ opransl. Cepiie, KpOBEHOCHbIE cOCY/Ibl U KpoBb. Kpyru kpoBooOpan

5.4

Hpixanue yenoBeka. Juddysus ra3oB yepes MOBEPXHOCTH KIETKU. J{pIxaTrenpHasi CHCTEMa YeI0B
MOBEPXHOCTh. Perynsinus npixanus. J{pixatenbHbIe 00bEMBI

5.5

[TnmeBapuTenbHas cucrema yenoseka. OTAelbl MUIEBAPUTEILHOrO TpakTa. [InieBapurenbHble
BHYTPUKJICTOYHOE ITUILICBAPECHUE

5.6

[ToxpoBs! 1 ux npousBoanbie. Opransl Beiaenenus. [louku. Ctpoenne u GyHKIIMOHUPOBAHUE He(
o0paTHOE BcachlBaHHE KaK MEXaHU3MbI pabO0Thl OpraHoB BblAeneHus. OO0pa3oBaHre MOYH Y YeIlO!

S.7

I[BI/DKGHI/IG YyeJIoBeKa: MBIIIeUHas cucreMa. CKeJIeTHBIC MBIIIIBI 1 UX pa60Ta. CTpOCHI/Ie W THUIIBI

Teopnﬂ 3BOJIIONMHU. Pa3BuTHE )XU3HU HA 3emie

6.1

3BOJ'IIOI_II/IOHH85I TCOPUA 4. I[apBI/IHa. Hpe,[[HOCBIJ'IKI/I BO3HUKHOBCHHA JapBUHHU3MA. Kuszsp n Hay®

JIBroKky1iue cuibl 3BoIOLMU BUJOB 110 Y. JlapBuHY (BbICOKasi HUHTEHCUBHOCTh Pa3MHOKEHUS OpT:
U3MEHYMBOCTb, 00pb0a 3a CylIeCTBOBaHHE, €CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrerndeckor Teopuu 3Bosronuu (CTD). HelttpansHas reopust sBomoru. CoBpe
Ouosorus. 3HaUeHHEe YBOJIOIIMOHHON TEOPUHU B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI

6.2

HOHy.]'I?[III/ISI KaK 3JICMCHTAapHasa €AWHHIA SBOJIOLUHA. COBpGMGHHBI@ METOAbI OLICHKH I'€CHCTHYCCK(
nonyssuil. M3MeHeHne reHooH1a NOMYISAIMH KaK 3JIEMEHTapHOE 3BOIOIIMOHHOE sIBJICHHE. 3al
Xapnu, B. Baiin6epra.

DOnemeHTapHbIe (DaKTOPHI (IBIKYILME CHUIIBI) HBONMIONNHA. MyTanmoHHbIi nporecc. KoMOnHaTHBH
CIIy4aifHbIe HEeHAIMPaBJICHHbIE U3MEHEHHS YacTOT ajuieneld B momymsiusax. Dddext ocHoBaTens. |
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoIyKTUBHAS ).

EctecTBenHsbIit 0TOOp — HampaBJstomuid Gpaktop »BoMOIMH. DOPMBI €CTECTBEHHOTO 0TOOPA: JIBH
pazpbiBatomuii (nu3pyntuBHbIi). [TonoBoit 0TOOD.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOIMH. BO3ZHMKHOBEHUE TPHCIIOCOO!
uanoanantauuu. [Ipumeps! npucrnocobienuil y opranu3mMoB. OTHOCUTENBHOCT PUCTIOCOOIEHH

Bun, ero kpurepuu u ctpykrypa. BugoobpazoBanue kak pe3yabTaT MUKPOIBOIONUA. V3omsius
[Tytu 1 cioco6b! BUI00Opa30BaHus: aJionaTpruieckoe (reorpadguueckoe), CHMIaTPUIECKOe (IKC
(momummonau3arys, TuOpuaN3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Pouib 3BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHUs! OMopazHo0Opa3usl.
NapasuToB U UX X0351eB. MexaHn3Mbl popMHpPOBaHUS YCTOWYUBOCTH K AHTUOMOTHKAM U CIIOCOOb




6.3

MGTO,Z[E;I HU3YUCHUA MAKPO3BOJIIOIINN. IIaneoHTOIOrMYECKHIE MCTOJbI U3YUCHUS 5BOJIFOIIUU. Hepe}
pAAbl OPraHnu3MOB.

buoreorpaduyeckue Metoas! u3ydenus sBotonnu. CpaBHeHUE QIIOpHI U (payHbl MATEPUKOB U OC
3emuid. BUABI-3HAEMUKH U PETUKTHI.

:‘)M6pI/IOJ'IOFI/ILI€CKI/Ie u CpaBHI/ITeJ'IBHO-MOp(i)OJ'IOFI/I‘IeCKI/Ie MCTOJbI U3YUCHUS DBOJIFOLIUH. I'eneTny
OHTOI'CHE3a U IIOABJICHHA 3BOJIIOINMOHHBIX HOBIICCTB. I"'oMmonoruyHbeie U aHAJIOTUYHEIC OpTraHbI. P
MOJICKyJI?IpHO-I‘GHCTI/I‘-IGCKI/IC, OHMOXMMUYECKUE U MATEMATUUYCCKHUE MCTObI U3YUYCHHS 3BOJIIOLIUN
MCTOJBI MOCTPOCHUSA (bI/IJ'IOFeHeTI/ILIeCKI/IX JACPCBLCB.

XpOMOCOMHBIe MyTalliy U 3BOJIFOLHUA T'CHOMOB.

OO6mue 3akoHOMepHOCTH (TTpaBuia) 3Bosronuu. HeoOpatumMocTs 3BOIIONMK. ATAaTITUBHAS pajinal
IBOJIOIUH

6.4

HayuHble runoressl IpouCcX0XIeHUs KU3HU Ha 3emiie. AOuorenes u naicnepmus. JloHayyHsble I
(kpeaunonu3M). ['MnoTe3a NOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ OIPOBEPIKEHUE ONBITAMU
[TpoucxosxaeHue Ku3Hu U acTpOOUOJIOTHSL.

OcHOBHBIE 3Tallbl HEOpraHuueckoi sBostonuy. ITnanerapuas (reosoruueckas) 3BostoLus. XUMHU
OpraHu4eckux BeuecTB u3 Heopranuueckux. Onsit C. Muiiepa u I'. FOpu. O6pa3oBanue noaum
runote3a A.W. Onapuna, rumnotesa nepsuuHoro Oynpona Jx. XoaeiHa, reHeTuyecKast THIIOTE3:
runote3a «mupa PHK» V. I'mnbepra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE IPOTOKIIETKH.

HcTopus 3eman u MeTonbl €€ n3ydenus. Vickonaemple opraHuueckrue octatku. ['eoxpoHosorus v
abCoIIIOTHAs TEOXPOHOIOTUs. [ e0XpoHOIOrnYecKas IKaia: 30Hbl, 3pbl, IEPUOAbI, STOXH.

HauanpHubie sTamnsl opraHudeckoil 3BotOIUH. [1osiBIeHE 1 9BOJTIONMS IEPBBIX KJIETOK. JBOJIIOLI]
nepBbIX 3kocrcTeM. CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT TePBhIX Ha 3emiie cooOI
JYKapUOTHI.

[TpoucxoxaeHne sykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCX0XKIeHUE BUPYCOB. [Iponcxo
Bo3HuKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIlbl HBOJIOIMH BhICIIUX pacTeHUH. OcHOBHBIE apoMopdo3bl pacTeHUH. Brixos pac
pacTeHuii 1 3aBoeBaHue UMM cymu. CeMmeHHble pacTeHus. [IporncxoxkaeHne NBETKOBbIX pacTEeHuUE

OCHOBHBIE Tarbl IBOTIOIUN KUBOTHOTO MUpa. OCHOBHBIC apoMOp(h 036l )KUBOTHBIX. BeHckast (¢
COBpPEMEHHBIX TUIOB. [IepBbie XOpA0BBIE )KUBOTHBIE. JKM3HB B BOJIE. DBOJIOIUS MO3BOHOYHBIX. [
[Tpoucxoxaenne miaekonuTamux u ntull. [IpuHnun kirodeBoro apomopdosza. OcBoeHue oecric
JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 110 3paM U MEpuoJiaM: apxel, MPOTepO30H, NaIe0301, ME30301, KailHO
reoJIornYeckux mnpoueccos. [losBaeHNe U paclBeT XapaKTepHbIX OPraHU3MOB. YTiIeo00pa3oBaHUe
cocTaB aTMoc(hephl.

MaccoBble BBIMUPAHHS — SKOJOTUUECKHE KPU3UCHI MPOIIOTO. [[pU4rHBI U CIeICTBHS MAaCCOBBIX
HKOJIOTMYECKUN KPU3UC, €T0 0COOEHHOCTH




6.5

Pa3nensl u 3anaun anTpononoruu. Meronsl antpononorud. CTaHOBIEHHUE IPEICTABICHUN O MPO!
Hay4HbIE TCOPUHU.

CXOI[CTBO YeJIOBEKA C JKUBOTHBIMH. CHCTEMaTHYECKOE I10JI0KEHHE YSJIOBEKa. CBI/II[eTeJ'IBCTBa CXi
CpaBHI/ITeJ'IBHO-MOp(bOJIOFI/I‘ICCKI/Ie, 3M6pI/IOHOFH‘ICCKI/Ie, (1)I/IBI/IOJ'IOFO'6I/IOXI/IMI/I‘ICCKI/IC, IIOBCCHYC
HpﬂMOXO)KI[GHI/Ie 1 KOMIUJICKC CBA3AHHBIX C HUM IIPHU3HAKOB. Pa3ButHe rogoBHOIO MO3ra u BTOPO

JBmxymue cuibl ((hakTophl) aHTPOIIOTeHe3a: OMOJIOrHYecKe, conuanbabie. COOTHOIIEHUE OUOT
aHTPOIIOTeHE3e.

OcHOBHBIE CTaIUN aHTPONOreHe3a. ABCTPAIIONUTEKN — IBYHOTHE NPEAKY Jitoiel. HesnoBek ymenn
Tpyaa. YemoBek MpsIMOXOISIIHIA U TIEPBBIN BBIXOJ JIFO/ICH 3a mpeaensl Adpuku. YenoBek remer
HEaHJEPTAIIbCKOr0 YEJI0OBEKA U YEJIOBEKa pa3yMHOr0. YenoBeK HeaHAEPTAIbCKUI KaK BUJ JIFOCH
pa3yMHBbIH COBPEMEHHOI0 TUIIA, ICHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu A

OBOJIIOLIMS COBPEMEHHOTO YesoBeKa. EcTecTBeHHbI 0TOOp B MONMYISIUAX yesioBeka. MyTaIioH!
[MomynsiuoHHBIE BOIHBL, Ipel() TeHOB, MUTpanus U «d(PPEKT OCHOBATEIS» B MOIMYJISIUAX COBPE

Yenoseueckue pacel. [lorstue o pace. bonbiiue pacsl: eBponeonaHas (€Bpa3uiickas), aBcTpaio-]
MOHTOJION/IHAs (a3UaTCKO-aMepUKaHCcKasi). Bpems u myTu pacceseHus yenoBeka 1o riaHere. By
HECOCTOSITENIbHOCTh pacu3Ma. [Iprucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKPYKaIOIIeH
cpensl U Apeiida reHoB Ha MOPGOIOTHIO U (PU3HOJNIOTHIO YeJOBEeKa

DKOCHUCTEMEI U MPpUCYIUEC UM 3aKOHOMCPHOCTH

7.1

Pa3nensl u 3agaun sxonoruu. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.

Metonsl sxonorun. [ToneBbie HaOMIOAEHN. DKCIIEPUMEHTHI B DKOJIOTUU: IPUPOIHBIE U Ta00PaTC
MOHHTOPUHT OKpY>KaIoIel Cpeibl: TOKAIbHBIN, PETHOHATBHBIN U TTI00aTbHBIN

7.2

Dxojnorudeckue pakTopsl U 3aKOHOMEPHOCTH UX JercTBus. Kinaccuduxarus sxkoaorunyeckux ¢ar
aHTpornoreHHsle. O0IMe 3aKOHOMEPHOCTH JIEHCTBUS IKOJIOTHUEcKUX (hakTopoB. [IpaBuino MUHMN
TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue Gaxktopbl. CBeT Kak sKojgoruueckuii gpaxrop. JelcTBre pa3HbIX y4aCTKOB COJTHEY
DKOJIOTHYECKHUE TPyl PACTEHUN U )KMBOTHBIX IO OTHOIIEHUIO K cBeTYy. CUTHANIbHAS POJIb CBET

Temmnepatypa kak skonoruueckuii paxrop. [eiictBue temneparypsl Ha opraHu3Msl. [lolikuaorep
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BraxxnocTs Kak sxosioruueckuit ¢pakrop. [Ipucnocobnenust pacTeHui K MoaAep>KaHUI0 BOTHOTO |
OTHONICHUIO K BoJie. [IprucnocobieHus )KMBOTHBIX K U3BMEHEHHIO BOAHOTO PEKUMA.

Cpem,l obuTanus OpTraHu3MOB: BOJJHAs, HA3CMHO-BO3yIIIHAA, TIOYBCHHA, FJIy6I/IHHa$[ IOAITIOYBCE
XUMHYECKHE OCOOCHHOCTH cpea oOuTaHUs OpTraHHU3MOB. HpI/ICHOCO6HeHI/ISI OpTaHHU3MOB K KU3HU

buonornueckue PUTMBEI. Breninue n BHYTPCHHUC PUTMBI. CYTO‘{HBIC U TOAUYHBIC PUTMBIL. HpI/ICH
HN3MCHCHHUAM yCJ'IOBI/Iﬁ KHU3HHU.




XKuznennsie popmbl oprann3MoB. [lonstue o xxu3HeHHOH hopme. KuzneHnsle popMbl pacTeHHH
MHOTOJICTHUE TPaBbl, OAHOJICTHUE TPaBbl. JKU3HEHHBIE ()OPMBI )KUBOTHBIX: THAPOOHOHTHI, TE00H!
CTpOEHUs ¥ 00pa3a KU3HU.

buortnueckue GpakTopbl. Buibl OMOTHYECKUX B3aMMOICHCTBUIN: KOHKYPEHIIHS, XUITHUYECTBO, CUL
KOOTIepaIus, MyTyaan3M, KOMMeHcalTu3M (KBapTUPAHTCTBO, HaxyieOHU4ecTBO). Hetpoduueckue
dopudeckue, padpudeckue). 3HaUCHHE OMOTUYCCKUX B3aUMOJICHCTBU JIJISI CYIIECTBOBAHUS OPIe
KOHKYPEHTHOTO UCKITFOYCHHUSI

7.3

DKOJIOTHYEeCKHEe XapaKTepUCTUKH nomysiiun. [Tomynsus kak Ononorudeckas cucrema. Poub He
06apbepoB U 0COOEHHOCTEH OMOJIOTUK BUAOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI T1C
HOMYJIALUH: YUCICHHOCTb, INIOTHOCTD, BO3PACTHAS U MIOJIOBAs CTPYKTYPA, POXKIAEMOCTh, IPUPOC

DKosornyeckasi CTpyKTypa nomyssinuu. OleHKa YUCIIEHHOCTH MOMYJISIUU. [JJnHaMUKa OISy
MOTEHIIMAJ MOMYJISIIUU. MoIeMpoBaHUe TUHAMUKH OISy, KprBble pocTa YUCICHHOCTH T
Perynsiiust 4ucIeHHOCTH TOMYIISAUAN: POJIh (PAaKTOPOB, 3aBUCSIINUX U HE 3aBUCSIINUX OT TUIOTHOCT
u K-cTparerun).

[TonsiTre 006 SKoONOTHUECKOl HuIIe BUAa. Mectoobutanne. MHOroMepHast MOJIEIb IKOJIOTUIECKO
3KOJIOruYecKor Hulu. [loTeHnanbHas 1 peaan30BaHHAs] HUILIH.

Bun kak cucrema nonynsuuid. Apeasnbl BUI0B. BUibl M UX )KU3HEHHBIE CTpaTErui. 3aKOHOMEPHO
buonornyeckre MHBa3UK 4y>KEPOJHBIX BUIOB

7.4

CoobmiecTBa opranu3mMoB. bruoneHos u ero crpykrypa. CBsi3u MEKAy OpraHu3MaMy B OHMOIICHO3€e
(A.Jlx. Terncnu). @yHKIIMOHATBHBIE OJIOKM OPTaHU3MOB B 9KOCHUCTEME: TPOTYyLIEHTHl, KOHCYMEHT
Tpoduueckue nenu u cetu. Abuorndeckue 610ku sKocucteM. [TouBsl 1 uibl B 3kocuctemax. Kp
HKOCHCTEME.

OcHoBHbIE TIOKa3aTeNIN FKOCUCTEMBI. brioMacca 1 mpoayKIus. KOJI0rH4ecKue MUpaMuIbl YUCE

HanpapneHnHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHH. [IepBUYHbBIE 1 BTOPUYHBIE CYKI]
BO3JIeiCTBHS Ha cykieccuu. KimnmakcHoe coobiiectBo. bruopaznoobpasue u moiHOTa KPyroBopo
COOOIIIECTB.

[TpuponHbie 3KOocUCTEMBI. AHTPOIIOTEHHBIE SKOCUCTEMBL. ATpo3kocucTeMa. ArpoieHos. Pazmuur
IIPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OcHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opockas ¢iopa u ¢payna. Cunan
¢baynbl. Bruonornueckoe u X035iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM M YPOOIKOCUCTEM. 3aKOHOM
B3aUMOJICVCTBUIM OPraHU3MOB B 3KOCHCTEMAX.

HCpCHOC OHCPTIHUU U BCHICCTB MCKAY CMCIKHBIMU 9 KOCUCTCMAMMU. Y CTOMYHUBOCTh OpTraHHU3MOB, 110
CCTCCTBCHHBIX M aHTPOIIOT'CHHBIX BO3JICHCTBUI

7.5

buocdepa — obmeruranerapaas 0607109Kka 3eMITd, T/I€ CYIIECTBYET WK CYIIECTBOBAJIA KU3HB. YT
Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BeriecTBo 6Mochepbl U ero PyHKIUH.




3aKOHOMEPHOCTH cyliecTBoBaHus Onochepsl. OcodeHHOCTH OHOChephl Kak rI00albHON IKOCHUCT
ouocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMUYECKHE ITUKIIBI (YIiIepoa, a30Ta). PUTMudHOCT

3onanbHOCTh 6uochepsl. [lonsaTue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA, XBOMHBIE Jieca, C
CTEIU, CaBaHHBI, IyCThIHU, TPONMUYECKHUE Jeca, BBICOKOropbs. Kimmmar, pacTUTEIbHBIN U )KUBOTHI

CtpykTypa v QyHKIHUS KUBBIX CUCTEM, OLIEHKA X PECYpCHOr0 MoTeHIMana 1 OuochepHbIX QyHr

7.6

DKONOruYecKre KpU3UChl M NX IPUYUHBL. Bo3/eiicTBre YenoBeka Ha Ouocdepy. 3arps3HeHHE BO!
3arpsizHeHue BoJIHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pyiienne nouBbl. OxpaHa NOYBEHHb

AHTpPONIOT€HHOE BO3/ICHCTBHUE HA PACTUTENBHBIN U dKUBOTHBIN MUp. OXpaHa pacTUTEIBLHOTO U KN
oxpanbl pupoabl. Kpacusie kauru. Oco6o oxpansiembie npupoanbie Tepputopun (OOIIT). bora

OcHOBHBIE IPUHIIUIIBI YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA U MPUPOIbl. ParinoHansHoe mpupo
OHOJIOTHYECKOro pa3Hoobpasus 3emiu

YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO

NMPOLIECCA

OBA3ATEJIbHbIE YHYEBHbLIE MATEPUAIbI AJ1A YYEHUKA



Buonorus. 10 knacc. Yrnyb6neHHbIM ypoBeHb. ABTOpbI: [MaceyHuk B.B.,
KameHckun A.A., Pybuos A.M., Weewos I'.I". n ap. Moa pea. MNMaceyHunka B.B.
(M3paTenbcTBO «[1pOCBELLEHNEY).

Buonorus. 11 knacc. Yrny6neHHbIn ypoBeHb. ABTOpbI: [MaceyHuk B.B.,
KameHckun A A., Pybuos A.M., LLiseuos I".I". n ap. MNog pea. Maceynunka B.B.
(M3paTenbcTBO «l1pocBeLLEHNEY).

METOAMYECKUE MATEPUAIDbI OJ1A YYUTENA

Buonorusa. 10-11 knaccobl. Yrny6neHHbIn ypoBeHb. MeToanyeckoe
nocobue. AsTopbl-coctasutenu nuHnmn YMK nog pea. B.B. NaceyHuka.

KHura onga yuntens k yuebHuky «Obwasn 6uonornda. 10—-11 knacc» (MuHna
«JIMHNA XKN3HNY).

LUW®POBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbI CETU
MHTEPHET

e bubnuorteka unpoBoro o6paszoBaTesibHOro KOHTEHTa

(educont.ru): [oTOBbIE YPOKMK, BUPTYyaribHble NlabopaTopHble paboThl
(Hanpumep, mogenupoBaHune 3akoHoB Menaena unu onsita Munnepa-tOpu) n
TpeHaxepsbl.

e MeToanuecknmn cepsuc «lpowkony.py» u aHanoru: basbl paspaboTok
OTKPbITbIX YPOKOB Y4YUTENEN-NPaAKTUKOB, paboTatoLwmx no nporpamme lNMaceyvHuka
Ha yrnybrneHHOM ypOBHeE.



