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MNOACHUTEJIBHAS 3AIIUCKA

[Tporpamma no yueOHomy npeamery "buonorus" (nanee - 6M0I0rKs) Ha YpOBHE CpeTHEro 001ero oopa3oBaHus
pa3paborana Ha ocHoBe denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii
Oenepanuny, OI'OC COO, Konmenuuu mnpenojaBaHus ydeOHoOro mnpeaMera «buosorus» M OCHOBHBIX
MOJIOKEHUH (eaepalibHOi padoyueil mMporpaMMbl BOCITUTAHUSI.

Yuebubiii npenmer «buonorus» yriayosnéHHoro ypoBHsS u3ydeHus (10—11 kiaccel) sBIsSeTCS OIHUM U3
KOMIIOHEHTOB IpenMeTHOoM ob0nactu «EctecTBeHHO-HayuHble nnpeaMerby. CornacHo nonoxenusm @I'OC COO
npoduibHBIE yUeOHbBIE TPEIMEThI, U3y4aeMble Ha YIIIYOJIEHHOM YPOBHE, SIBISIOTCS crtocodoM nuddepeHnuanum
oOydeHHs Ha ypOBHE CpeaHero oO0mero o0pa3oBaHMsl W TMPHU3BAHBI OOECHEUUTHh MPEEMCTBEHHOCTH MEXIY
OCHOBHBIM OOIIUM, CPETHUM OOILIUM, CPEAHUM MPO(ecCHOHATIbHBIM U BBICIIMNM 00pa3oBaHueM. B To ke Bpems
KOKIBIH M3 JTUX Y4YEOHBIX MPEIMETOB JODKEH OBbITh OpPUEHTHMPOBAH HAa IPUOPUTETHOE pELIEHUE
00pa30BaTeNbHBIX, BOCIIUTATENBHBIX U Pa3BUBAIOIIMX 3a/lay, CBSA3aHHBIX ¢ NpodopHeHTalUel 00ydaromuXxcs U
CTUMYJIUPOBaHHEM MHTEpeca K KOHKPETHOW 00JIACTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM,
DKOJIOTMEH, IICUXOJIOrUEH, CIIOPTOM WJIX BOCHHBIM JIEJIOM.

[Tporpamma no yueOHoMy npeamety "buosiorua" ga€r npencraBieHHe O LENM UM 3aJadax U3ydyeHus ydeOHOro
npeameta «buonorus» Ha yriayO0ia€HHOM YpOBHE, ompenessieT o0si3aTeslbHOE (MHBApUAHTHOE) HPEIMETHOE
CoZiep)KaHue, €ro CTPYKTYpUpOBAaHUE IO pasjenaM M TeMaM, paclpeieneHue Mo KilaccaM, PEKOMEHIYeT
IIOCJIEZIOBATEIbHOCTh M3yYEHHUS y4eOHOro MaTepuania ¢ yuéToM MEXIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKH y4eOHOro Ipolecca, BO3pacTHbIX 0COOEHHOCTEN o0ydaromuxcsa. B mporpaMme o 61osioruu peaan3oBaH
HPUHIMUI IPEEeMCTBEHHOCTH € M3y4YeHHEM OMOJOrMM Ha ypOBHE OCHOBHOTO 00Iero obpaszoBaHus, Oiaronaps
yeMy [pPOCMAaTpUBAETCS  HANpPaBJIEHHOCTb HAa  TOCJIEAYIOLIEe  pa3BUTHE  OWUOJIOTMUECKUX  3HAHMM,
OPUEHTHPOBAHHBIX Ha (DOPMHPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTMYECKOTO MBIIIJICHUS,
Ipe/ICTaBICHUI O 30pOBOM 00pase *HU3HH, Ha BOCIIUTAHHE OEPEKHOr0 OTHOUICHHU SI K OKPY’KaIOLIel MPUPOTHOM
cpene. B mporpamMMe mo OMOJOrMM TakKe IOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buonorus» B
peasmzauuu TpeboBanuit ®I'OC COO K mNIaHUPYEMBIM JMYHOCTHBIM, METAlpPEIMETHBIM U MPEAMETHBIM
pe3ynbTaTaM oOydeHuss U B (OPMUPOBAHMU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHOW JEATENbHOCTH
00y4JaromMXcsi O OCBOEHHUIO COJEp)KaHMUsI OMOJOTMYECKOro O0pa3oBaHUS HAa YPOBHE CpPETHEro OOIIEero
o0Opa3oBaHwUsI.

Yuebupiii mpenmer «buonorus» Ha ypoBHE cpegHero oOmiero oOpa3oBaHUs 3aBepllaeT OHOIOTHYEcKOe
o0Opa3oBaHME B IIKOJIE M OPUEHTHPOBAH Ha pPACIIMpPEHUE U YIiyOJieHHWE 3HAHUN OO0ydYaroIMXCsl O KUBOU
pUpPOsIe, OCHOBAX MOJICKYJSIPHOM M KJIETOYHOM OWOJIOTWMH, SMOPUOJIOTHU M OMOJOTHHM PA3BUTHS, T€HETHUKH,
CeJIEKLIUH, OMOTEXHOJIOI MU, IBOJIOLUOHHOIO YUEHHS U SKOJIOTHH.

Nzyuenue yuebHOro mnpeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE OpPUEHTHPOBAHO Ha IOATOTOBKY
o0yyaronmxcs K NoCJAeAyIoIEeMy MOIy4eHUI0 OMO0I0rMYecKoro o0pa3oBaHus B By3aX U OpraHU3aLUsaX CPEIAHETO
npogeccuoHaIbHOro oOpa3zoBaHusa. OCHOBY €ro COJIEp)KaHMs COCTaBJIIET cuUcTeMa OHOJOrMYECKHX 3HAHUH,
HOJTYYEHHBIX TPU U3y4YeHUHM OOY4YaIOUMMHCA COOTBETCTBYIOIIMX CHCTEMaTHYECKMX pa3/ieloB OMOJIOTHU Ha
YPOBHE OCHOBHOTO 00111ero oopasosanus, B 10—11 knaccax 3Tu 3HaHUS MOTy4aroT pa3BuTHe. Tak, pacuupeHsl 1
yri1yOJeHbl OMOJIOrHYecKue 3HaHUs O PACTEHMSX, KUBOTHBIX, Ipubax, 6aKTepHsX, OpraHu3Me YeloBeKa, 00IIuX
3aKOHOMEPHOCTSX JKM3HHM, JIOMOJHUTEIbHO BKJIIOUEHBI OMOJIOTMUECKHE CBEACHUS NMPHUKIATHOIO U MOMCKOBOIO
XapakTepa, KOTOPbIe MOXKHO UCIOIb30BaTh KAaK OPUEHTHPHI I MOCIIENyIolIero Beioopa npodeccuu. Bosmoxna
TaK)Ke MHTErpanus OMOJOrMYECKUX 3HAHMH C COOTBETCTBYIOLIMMHU 3HAHUSAMH, MOJIYYEHHBIMU OOYdYarOUIMMUCS
IpU U3y4eHUU QU3NKH, XUMHUH, Teorpaduu 1 MaTeMaTHUKH.

CtpyKTypa nporpammsl mo yueOHoMy npeamety "buonorus" orpakaeT CHCTEMHO-YPOBHEBBINA U SBOJFOIIMOHHBINA
HOAXOAbl K M3ydeHuto Ouosnoruu. CoriacHO UM, M3y4aroTCs CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIs
JKUBBIX CHCTEM pAa3HOrO YPOBHS OpraHU3allMy, HBOJIOIUU OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHUS
OHoIOruuecKoro pazHooOpasus miuaHeTsl. Tak, B 10 kilacce M3y4aroTCsl OCHOBBI MOJIEKYJISIPHONH M KJIETOYHOU
Ouonoruu, MOpPHONIOTUN M OUOJIOTUU DPAa3BUTHSI, FEHETUKH U CEJEKIHMH, OMOTEXHOJOTMU M CHHTETHYECKOM
OMONIOTUH, AaKTYaTM3UPYIOTCS 3HAHUS 00ydJaroMXcs 0 0OTaHUKE, 300JI0TUH, AaHATOMHH, (PHU3UOJIOTHH YEITOBEKa.
B 11 xmacce u3ydarorcsi 3BOIONMOHHOE YU€HHE, OCHOBBI SKOJIOIMHU U yueHue o Ouocdepe.

YuebHbiii npenmer «buosiorus» npu3BaH 00€CEUUTh OCBOCHHE OOYYaIOLIMMHCS OMOJOTMYECKHX TEOpPHM U
3aKOHOB, WJIEH, IPUHIUMIIOB U MPABUJL, JIEXKAIINX B OCHOBE COBPEMEHHOIN €CTECTBEHHO-HaYyYHOM KapTUHBI MUDA,



3HAHUI O CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTIX KJIETKH, OpraHu3Ma, MOMyJIALuU, OUOLIeH03a, SKOCHUCTEMBI,
O BBIJAIOLIMXCS HAYYHBIX JOCTHXKEHHSX, COBPEMEHHBIX MCCIEIOBAaHMAX B OMOJIOTMH, MPUKIAJHBIX acleKTax
Ouonornueckux 3HaHMU. [ pa3BUTHS M MOAJEpXKaHMS HMHTepeca oOydarommxcs K OWOJIIOTMM Hapsly co
3HAYUTENIBHBIM 00BEMOM TEOPETHUYECKOI'0 MaTepuaa B COAEPKAHUU MIPOrpaMMbl 10 OMOJIOTHH MPETyCMOTPEHO
3HAKOMCTBO C UCTOpUEN CTAHOBJICHUS U Pa3BUTHsI TOM MJIM MHON 00JacTh OUOJIOTHUHU, BKJIAZOM OT€YECTBEHHBIX U
3apyOeXHBIX YUEHBIX B PEIlIEHNE BAXKHEUIINX OMOJOrHYECKUX U 9KOJOIMUYECKUX MPoOJIeM.

[lenp n3yuyeHus yuebHoro npeamera «buonorus» Ha yriyOJEHHOM YpOBHE — OBJaJeHUE OOY4YarOLIUMUCS
3HAHMSIMM O CTPYKTYPHO-(DYHKLIMOHANBbHOM OpraHU3allMy >KUBBIX CHCTEM pa3HOro paHra M MpuoOpeTeHue
YMEHHMH MCIIOJIb30BaTh 3TH 3HaHUS B (OPMHPOBAHUU MHTEpEca K ONpeaeséHHONW 00nacTu mpodeccruoHalbHOM
NeSITENIbHOCTH, CBSI3aHHOM ¢ OMOJIOruei, Nt K BbIOOPY y4eOHOro 3aBefeHHs ISl TPOIOJKEHHS OM0JIOrHYECKOTro
o0Opa3oBaHMUsl.

JoctmxkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha yriiyOn€éHHOM YpoBHE OOecleuMBaeTCs
pELIEHUEM CIEAYIOLMX 3a/1a4:

OCBOCHHE OOYYalOIIMMUCS CHCTEMbl OWOJIOTHUECKUX 3HAHWH: 00 OCHOBHBIX OHOJIOTHYECKHX TEOPHsIX,
KOHIIENLUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IPAaBUJIAX, COCTABISAIOIIMX COBPEMEHHYIO €CTECTBEHHO -
Hay4yHYI0O KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3suu M OCOOEHHOCTAX OHOJIOrMYECKUX CHUCTEM (KJIETKa,
OpraHusM, NONYyJSIUMs, BHUA, OuoreoneHo3, Ouocdepa); O BBIJAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTUH;

O3HaKOMJIEHHE OOy4aroIMXcsd C METOJaMHU IO03HAHMS >KUBOM NPUPOABI: HCCIEAOBATEIBCKUMHU METOAAMU
OMOJIOrNYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOrUH, SMOPUOJIOTUU U OMOJIOTUU PAa3BUTHS, 'EHETUKU U
CeNeKIMHM, OUOTEeXHONOTMM M  CHUHTETHYECKOW OHOJIOrMM, MaJ€OHTOJIOTHMH, 53KOJOTMH); METOJaMHU
CaMOCTOSITENILHOT'O MPOBEACHUs OMOJOrMUECKUX MCCIEeAOBaHUI B jmabopaTtopuu M B mpupoje (HaburojeHue,
U3MEPEHUE, DKCIIEPUMEHT, MOJEJIMPOBAHUE);

OBJIaZICHHE OOYy4YalOIUMHUCS YMEHHSMH: CaMOCTOSITEIIbHO HAaXOAUTh, AHAJIU3UPOBaTh U MCIOJIb30BaTh
OMoIOrnYecKyo MHPOPMAIIUIO; TTOJIb30BATHCS OMOJIOTMYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOW, YCTaHABIMBATh
CBSI3b MEXKJY pa3BUTHEM OHOJIOTUM U COLMAJbHO-PKOHOMHYECKMMH U OSKOJOTMUECKHMHU MpobdieMamu
YEJIOBEYECTBA; OLICHMBATh IIOCJIEACTBUS CBOEH IEATEIBHOCTH IO OTHOLIEHUIO K OKPYXKAoIIEed NpUpPOIHOU
cpere, COOCTBEHHOMY 3J0pPOBBIO M 370POBBIO OKPYKAIOIMIMX JIOJIeH; OOOCHOBBIBATH W COOJIOIATh MEpHI
npoUIaKTUKH MHQEKIIMOHHBIX 3a00JIeBaHUH, MpaBuUjia MOBEACHUS B MpUpOJe M obecreuyeHus 0e30macHOCTH
COOCTBEHHOW JKM3HEACITENPHOCTH B UPE3BBIUANHBIX CHUTYyalUsAX NPUPOJHOIO MU TEXHOIEHHOI'O XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHA B 00JaCTH OMOJIOTUH;

pa3BUTHE y OOY4YAIOIIMXCSI HHTEIJIEKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTEH B IIpPOLECCE 3HAKOMCTBA C
BBIIAIOIMMUCS OTKPBITUSMU M COBPEMEHHBIMHM HCCJIEJOBaHUSMH B OMOJIOTMH, PEIIaEMBbIMU €10 MpolJieMami,
METOA0JIOTUEN OMOJOrMYECKOro MCCIEI0BAaHUs, MPOBEACHUS IKCIEPUMEHTAJIbHBIX HCCIEIOBAHUN, pEIIeHUs
OMOJIOrMYECKUX 3a1a4, MOJEJIMPOBAHNS OMOJIOTHYECKUX 00BEKTOB U IIPOLIECCOB;

BOCHHUTaHUE Yy 00y4YarOLIMXCs IEHHOCTHOI'O OTHOLIEHUS K KUBOW MPUPOAE B LIE€JIOM U K OTIEIbHBIM €€ 00beKTaM
U SBICHUAM; (hOpMHUpPOBaHME HKOJOTMYECKOW, TEHETHYECKOH I'paMOTHOCTH, OOIIeH KyJbTYpbl IOBEIECHUS B
IIPUPOJE; UHTErPALIUU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuodpereHre 00yJaroUMMUCs KOMIETEHTHOCTH B PAallMOHAJIbHOM IIPUPOI0NOIb30BAHNN (COOIOAEHUE TPABUI
NOBEACHUSI B IPUPOZAE, OXpaHbl BHJIOB, 3KOCHCTEM, Ouocdepbl), COXpaHEHHMH COOCTBEHHOTO 3I0POBBS U
3JJ0POBBSl OKpYXKAIOIIUX JoAed (coOmroaeHust Mep npoduiIakTuKu 3aboneBaHuil, obecrnedeHne 06e30mMacHOCTH
KU3HEACSITEIbHOCTH B YpPE3BbIYANHBIX CHUTyallUsIX IMPUPOJHOIO M TEXHOIEHHOIO XapakTepa) Ha OCHOBE
UCIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUM U YMEHUH B MTOBCETHEBHOM KU3HU;

CO3/IaHHE YCJIIOBUHN JIJIsl OCO3HAHHOTO BBIOOpa 00yUaIOUIMMKCS UHAMBUAYAIbHON 00pa30oBaTeNIbHOM TPaeKTOpUH,
CIOCOOCTBYIOLIEH  MOCHeayloIIeMy  MNpOopEecCHOHANIbHOMY  CaMOOIPEAETICHUI0, B  COOTBETCTBUU  C
UHAUBUAYAIbHBIMA HHTEpPECAMU U MOTPEOHOCTIAMHU PETHOHA.

OO0mee 4YKMCIO YacoB, OTBENEHHBIX HA H3Yy4YeHHE OMOJOTMM Ha YIIyOJCHHOM YPOBHE CpEIHEro OOIIEro
oOpa3zoBanusi, coctaBisier 204 yaca: B 10 knmacce — 102 vaca (3 yaca B Henento), B 11 kinacce — 102 gaca (3 yaca B
HEJIEJIO).



Otbop opraHu3alMOHHBIX (OPM, METOAOB U CPENCTB OOY4YeHHUS OHOJOTHU OCYHIECTBIACTCA C Y4ETOM
CIeUU(HUKUA €ro COIEp)KaHWs M HAMPaBIEHHOCTH Ha MPOJODKEHHE OHOJOrMYeckoro oOpa3oBaHHs B
OpraHM3aIMsIX CPeaHEro MpodhecCHOHaIbLHOr0 U BBICIIEr0 00pa30BaHMUsL.

OO0s3aTeNbHBIM  yCIIOBHEM TIpU OOy4YeHUH OHMOJOTMH Ha YIIyONEHHOM YpOBHE SBISETCS MPOBEICHUE
71a00paTOPHBIX U MpakTudeckux padoT. Taxke ydacThe oOy4yaroUIMXCsS B BBINOJHEHUU MPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPEAENIIEeTCS YYUTEIEM Ha OCHOBE UMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX PUPOJIHBIX YCIOBUH.



COAEPXXAHHME OBYUEHNA 10 KITACC

Conep:xaHue TpOrpaMMbl, BBIICIEHHOE KYpCcUBOM, HE BXOIUT B MPOBEPKY TOCYIAPCTBEHHONM HMTOrOBOM
atrectaruu (TA).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHas OMOJIOTUST — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BuTusi ouonoruu. buonornueckue HayKu U
u3yyaemble UMM MpodOsiembl. DyHIaMEHTANbHbIE, MPHUKIAJHbIE U IOMCKOBbIE HAy4yHbI€ HCCJEIOBAHHUS B
OHMOIOTHH.

3naueHue Ouonoruu B (OPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAay4HOH KapTtuHbl mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Omonorueil. 3HadeHne OMOIOTUU B MPAKTHUECKOH NIeITeThHOCTH YelIOBeKa: MEIUIIUHE, CEIbCKOM
XO035IIICTBE, MPOMBILIUIEHHOCTH, OXPaHe MPUPO/IbI.

JleMOHCTpanuu

[Toptpets: Apuctorens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, V. I'apseit, I'. Mengens, B. 1.
Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodeen -Pecosckuii, [[x. Yorcon, @.
Kpuxk, JI. K. benses.

Tabmune! u cxembl: «CBsI3b OMOJNIOTUH € IPYTUMU HayKaMny, «Crucrema OMOJIOTHYECKIX HAYK.

Tema 2. 7KuBble cucTeMbl M HX H3YYeHHE

JKuBbie cucreMbl Kak mpeaMer udydenus Ouonoruu. CBOWCTBA JKUBBIX CUCTEM: €IMHCTBO XUMHUYECKOTI'O COCTaBa,
JUCKPETHOCTh M LEIOCTHOCTb, CIIOXKHOCTh M YNOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLus,
CaMOBOCIIPOU3BENCHUE, Pa3IpakKMMOCTb, H3MEHYUBOCTb, POCT U Pa3BUTHE.

VpOBHM OpraHu3aluy SKUBBIX CHUCTEM: MOJICKYJISIPDHBIA, KIETOYHBIA, TKAHEBbI, OPraHU3MEHHBIN,
MOMYJISITUOHHO-BUI0BOM, IKOCUCTEMHBIN (Omoreonenotudyeckuii), ouochepnsrii. [Iporecce, npoucxoasume B
KUBBIX cucTteMax. OCHOBHbIE TpH3HAaKW >KuBOro. JKu3Hb kak (opma cymiecTBoBaHus Mmartepuu. Haykw,
M3y4Yarolye )KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3ALNU.

N3ydeHne >KUBBIX cHUCTeM. MeTonbl Ouoiorndeckoi Haykw. HaOmoneHue, H3MEpEeHHE, JKCICPHUMEHT,
cucreMatusanus, wmeraaHains3. [loHsTue o 3aBUCMMOM UM He3aBUCHUMOW TniepeMeHHoOW. [lmanupoBanue
skciepumMeHnTa. [loctanoBka u mpoBepka runore3. Hynesas rumnoresa. [ToHsTHe BRIOOPKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonorndyecknx naHHBIX. OIEHKA TOCTOBEPHOCTH MOJIYYEHHBIX Pe3ylbTaToB. [IpHYMHBI MCKaKCHUS
pE3yJBTATOB 3KCIIepuMeHTa. [IOHATHE CTaTUCTUYECKOT O TECTA.

JdemoHCcTpanun

Tabmumpl 1 cxembl: «OCHOBHBIE PU3HAKYU XKU3HWY», «bromornueckue cucreMbr», «CBOHCTBA KUBOW MaTEPUNY,
«YpOBHU OpraHu3aliu >KMBOM Mpupoab», «CTpoeHUe KUBOTHOM KIETKW», « TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opranusmay, «buoreonenosy, «buocdepar, «MeToasl N3ydeHus ;KUBOH TPUPOIBD.
Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHUE AJIA TPOBEACHHS HAOIIOACHUI, N3MEPEHU, SKCIIEPUMEHTOB.
IIpakTnuyeckas padora «/cnosb30BaHue pa3aIMUHbIX METOJOB IPU U3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buosorus KieTku

Knerka — cTpykTypHO-(yHKIIMOHaIbHAs elAuHULA *KUBOro. Mcropus orkpbiTus kieTku. Padotsl P. I'yka, A.
Jlesenryka. Knerounas teopust (T. LlIBanu, M. Ilneitnen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHH.

MeTonbl MOJIEKYJSIPHOW W KIETOYHOH OHOJOrMH: MHUKPOCKOMHS, Xpomartorpadus, 3jeKTpodopes, MeTon
MEUEHbIX aToMOB, JuddepeHIMaNbHOE LEHTpU(YTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue
Quxcuposannblx  Kiemokx. OJEKTpOHHas MHUKpockonus. Kougokanvuas  mukpockonus.  Bumanvhoe
(npudicusHenHoe) uzyuenue Kiemox.

JleMOHCTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. lneitnen, P. Bupxos, K. M. Bap.

Tabmuner u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIH MHUKPOCKOM», «McTOpHsi pa3BUTHS METOIOB
MHUKPOCKOIUNY.

O6opynoBaHue: CBETOBOW MUKPOCKOIT, MUKPOIIPENapaThl PAaCTUTENbHbBIX, d)KUBOTHBIX U OaKTEPUAJIBHBIX KIJIETOK.
IIpakTuueckass paGora «lI3ydyeHue MmeToAOB KJIETOUHOM Ouonoruu (Xxpomarorpadus, syeKkTpodopes,
nuddepennmansHoe neHTpudyruposanue, [11IP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH



XUMHYECKH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKpPOdJIeMEHThl. Boga u e€ posib Kak pacTBOPUTENS,
peareHTa, ydacTue B CTPYKTYPUPOBAHHH KJIETKH, TEIUIOPEryIslud. MUHepalbHbIE BEIIECTBAa KIETKU, UX
Ouonoruueckas pojb. Pojb KaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJETKU. buonorumueckue mnonumepsl. benku. AMUHOKHCIOTHBIM cOCTaB OENKOB.
Crpyktypsl OenkoBoi Moinekyibl. [lepBuunast cTpykTypa Oeiika, menTujaHas CBS3b. BTopuuHas, TpeTudHas,
yeTBepTHUHAs CTPYKTYphl. eHaTypanus. CoiictBa 6enkoB. Kinaccudukanus 6enkoB. buonornyeckue QyHKImm
oenkoB. IIpuonoi.

VYraeBoasl. MoHOCaxapuabl, AMCaXapubl, OJIMTOCaXapuabl U noiaucaxapuabl. OOUMii miaH cTpoeHus U PU3NKO -
XMMHMYECKHE CBOMCTBA yriieBo/10B. brosornyeckue GyHKIIMH YTIEBOIOB.

Jlummunet. I'mapodunsHO-THApOPOOHBIE cBoiicTBa. Knaccudukarus munuaos. Tpurmunepunst, Gochomunumsl,
BOCKH, cTepouibl. bronorndeckue GpyHkuu munuaoB. O0muMe cBoiicTBa OMOIOrMYeCKUX MeMOpaH — TeKY4ecCTb,
CIOCOOHOCTh K CaM03aMbIKaHUIO, IOy POHULIAEMOCTb.

Hyxnennoseie kucnorel. JIHK u PHK. Crpoenune HykienHoBbix kucioT. Hyxneotuasl. [lpuHiun
KoMmIieMeHTapHoctd. [IpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crnupans. MecToHaxoXIeHHE |
ouonornueckue Gynkuu JJHK. Bunst PHK. ®ynkuun PHK B knertke.

Crpoenne monekynbl AT®. Makpospruueckue cBs3u B moiiekyine AT®. buonormueckue ¢ynkiuu ATO.
BoccTaHOBNIGHHBIE TEPEHOCUYMKH, WX GYHKIUM B KIeTKe. /[pyeue Hyxineoszuompugocpamovr (HTD).
CexsennpoBanue JIHK. Memoowr ecenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpyktypHas Ouosorusi: OnoxuMudeckue U OHO(U3MUECKHE HUCCIETOBAHUS COCTaBa M MPOCTPAHCTBEHHOU
CTPYKTYpBl OWOMOJIeKYyNd. Mooenuposanue cmpykmypol u QYHKYUllL OUOMOAEKYN U UX KOMNIJIEKCO8.
Komnvromepuwitl Ousaiin u opeanudeckutl CuHmes 6UOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpanuu

[HopTpetst: JI. I[Tomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.
Huarpammbl: «PacnpeneneHne XMMUYECKHX 3JIEMEHTOB B HEKUBOW mpupone», «PacnpeneneHne XuMUUYECKHX
HJIEMEHTOB B KUBOU MIPUPOAE».

Tabmuner u cxemsl: «llepuoanueckass TabiuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYJIBl BOIBI»,
«BemectBa B coctaBe opraHu3moB», «CTpoeHHE MOJIEKYJbl Oenka», «CTPpYKTYphl OEIKOBOH MOJIEKYIBD»,
«CTpoeHre MOJIEKyJl YIJIeBOJI0B», «CTpoeHHME MOJeKyl Junuaos», «HykimenHoBwle KucnoTe», «CTpoeHHe
MoseKybl ATD».

O6opynoBaHue: XMMHUYECKas ITOCyJa U 000py10BaHHUE.

JlabopaTopHnas padora «O6Hapyx)eHUE OCIKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKIU.

JlaGoparopnass pabora «lccienoBaHue HYKJIEHHOBBIX KHCJIOT, BBIJEIEHHBIX U3 KIETOK pa3IN4HbIX
OpPraHu3MOB.

Tema 5. CTpoenne u QyHKIHM KJIETKH

Tunsl KJIETOK: SyKapuoTHUecKas U mpokapuotudeckas. CTpyKTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.
Crtpoenue mnpokapuoTuyeckoir kineTku. Kierounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTPOCHHS
rerepoTpodHoil 1 aBTOTPOGHON MTPOKAPHOTUYECKUX KIETOK. MeCcTO U pojib MPOKAPHOT B OMOIIEHO3aX.

CtpoeHue ¥ (QYHKIMOHUPOBAHUE SyKapHOTHUeckoW KieTku. llmasmaTtudeckas memOpaHa (Iuta3manemma).
CrtpykTypa mia3mMaTudecKkoil MmemOpaHbl. TpaHCIOPT BEUIECTB 4Yepe3 IIa3MaTHUYECKyl0 MeMOpaHy: MacCUBHBIH
(mudpdys3us, obneruéHHas uddy3us), axTUBHBIM (HEPBUYHBIM W BTOPUYHBIA AKTUBHBIA TPaHCHOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaJmeBOro Hacoca. DHAOLUTO3: MUHOLMTO3, (HarouuTos.
Ox3ouuto3. Knerounas crenka. CTpykrypa u GyHKIMHM KIETOYHON CTEHKU pacTeHU, TpuOOB.

[urormma3ma. I[urozons. [lurockenmer. JIBmwkeHune uumrToruiasmel. OpraHouasl kieTku. OmgHOMEMOpaHHBIS
OpraHoMibl KJIETKH: sHAomIa3MaTnyeckas cets (OI1C), anmapar ['onbaku, TM30COMBI, UX CTPOCHHUE U (PYHKIIHH.
B3aumocBsa3b onHOMEMOpaHHBIX OpraHouzoB KieTkH. CTpoeHue TpaHYISPHOTO peTUKyiyma. Mexanuzm
Hanpaenenus Oenkoe ¢ JIIIC. CuHte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mankwii
(arpaHyJApHBII) HIOMIa3MaTHYeCKH peTHKyIyM. CekperopHas (GyHKius annapata ['onbmku. Moouguxayus
benxoe 6 annapame I onvooxcu. Copmuposxka 6enrkos 6 annapame I o01v0xcu. TpaHCIIOPT BEIIECTB B KIETKE.
Bakyonu pactutensHbix kiaeTok. Kinerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMABI KJIETKU: MUTOXOHIPHH, IJIACTUIBL. [Ipoucxodcoenie MumoxoHopui u naacmuo.
Cumbuocenes (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHue U (PyHKIUHM MHUTOXOHJIPHUH W TUIACTHIL.



[lepBuyHbIe, BTOPUYHBIE U CIOXKHBIE IJIACTUABI (POTOCHHTE3UPYIOLIUX FYKApUOT. XJIOPOIIACTHI, XPOMOILJIACTHI,
JIEMKOILIACTBI BBICIIMX PACTEHUM.

HememOpannbie opraHouzs! kiaetku CTtpoeHue M (QpyHKIMM HeMeMOpaHHBIX OpPraHOMAOB KJIETKH. PHOOCOMBI.
Ilpomeosicymounvie unamenmoi. MukpopuiaMeHTbl. Axmunogvle Muxkpoguiamenmsi. MplllIedHbIE KIETKU.
Axmunosvle komnonenmeol Hembiueunvix kiemok. Mukporpyoouku. Knerounsii nentp. CTpoeHue u JIBUKEHHE
KIYTUKOB W pecHHYeK. MukporpyOouku nutoriadmel. lLleHTpuons. benku, accoyuupoeanuvie ¢
MUuxkpoguramenmamu u muxpompyoouxkamu. Momopuvle 6enxu.

Anpo. O6osouka siapa, XpOMaTHUH, KapHoOILJa3Ma, SAPHIIIKH, UX CTpoeHHue M (PyHKUMU. SnepHbI GenKoBbII
maTpukc. [IpocTpaHcTBEeHHOE pacHolio)KeHHe XpoMOocoM B HHTepdazHoM  sape.  JDyxpomamun u
eemepoxpomamun. benku XpoMaTMHa — THUCTOHBL. Junamuka sdepHou 060104ku 6 Mmumose. SloepHbiil
mpancnopm.

Knerounsle BxmoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKAa KJIETOK JYKapuoT (pacTUTENIbHOW, >KUBOTHOM,
rpubHON).

JdemoHCcTpanun

[Toptpetsl: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE 3yKapUOTHYECKOW KIeTKn», «CTpoeHue MXHBOTHOM KieTku», «CTpoeHue
pacTUTENbHON KIETKN», «CTpOEHHE MUTOXOHAPUMY, «S1po», «CTpoeHne MPOKaAPUOTUIECKON KIETKI».
OO6opynoBaHue: CBETOBONH MHKPOCKOI, MUKPOIPENnapaThl paCTUTEIbHbBIX, AKUBOTHBIX KJIETOK, MUKPOIIPENapaThl
OaxkTepHaIbHbIX KIETOK.

JlaGoparopHnasi pabota «/3ydyeHne CTpOEHUsI KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTnuyeckas pa6ora «/3yyeHue CBONCTB KJIIETOYHONH MEeMOpaHbD».

JlabopaTopHasi padora «/ccnenoBaHue Mmia3Moian3a U AMaa3MoJIu3a B pACTUTEIbHBIX KIETKaX».
IIpakTuueckas padora «/3yuyeHue IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIIbHBIX KIETKAX).

Tema 6. OOMeH BelecTB U NPeBpalllcHNE JHEPTUHN B KJIeTKe

Accummwisanus M JUCCUMMJISIUS — JIBE€ CTOPOHBI Merabonu3Ma. Tumbl oOMeHa BEIEeCTB: aBTOTPO(QHBIM U
rerepoTpodHbIil. YdacTue KHCIOpoAa B OOMEHHBIX IIpoleccax. DHEpreTudeckoe oOecredyeHue KIEeTKU:
npeBpamienrne AT® B oOMeHHBIX nporieccax. PepMEHTAaTUBHBIM XapakTep peakifil KIeTOYHOro MeTadonm3ma.
@DepMeHTBI, WX CTPOCHUE, CBOiicTBa M MexaHusM JeictBusi. Kodepmentsl. OTnuums ¢epMEeHTOB OT
HEOPraHWYECKHX KaTalM3aTOPOB. bBenKku-akTUBaTOpHl M OENKH-WHTHOMTOPHL. 3aBHUCHMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEaKIU OT pa3IMUHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCHHTE3. AHOKCUCEHHbIl U OKCULEHHBI (POMOCUHMES
v 6axmepuii. Ceemocobupaiowjue nuemMeHmuvl U NUSMEHMbl PeakyuoHHo20 yenmpa. Ponb XJI0poIIacToB B
npouecce (orocunreza. CeroBas u TeMHOBast (a3pl. Pomoovixanue, C3., Cs- u CAM-munsr pomocunmesa.
[TponykTuBHOCTE (hoTOCHHTE3a. BimsHME pa3nTUUHBIX (AKTOPOB HAa CKOPOCTh (OTOCHHTE3a. 3HadeHue
dboTocuHTE3A.

XemocuHTe3. PazHooOpazue opraHu3MOB-XEMOCHHTETHKOB: HUTpUQUIUpyromue O6akTepuu, xejne300aKkTepuu,
cepobaKkTepuu, BOLOPOIHbIE OaKTepun. 3HaUeHHE XeMOCHHTE3a.

AnaspoOHble opraHusmbl. Bunael Opoxenus. IIpoaykTsl OpoXKeHHSs M HX HCHOJIb30BAHHUE UEJIOBEKOM.
AHa’po0HBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH U BO30OYAMTEN O0JIe3HEH.

AdpoOHbIE OpraHu3Mbl. OTambl BSHeprerudeckoro ooOmeHa. IloaroroBurenbHbId dTam. [nmukomus —
OECKHCIIOPOIHOE pacCIIEIJIEHUE ITI0KO3BI.

buonornyeckoe OkucieHHE, WU KIETOYHOE JbixaHue. Poyib MUTOXOHApPUH B Ipoleccax OHOJOTHYEcKOro
okucienus. lukmmueckue peakuuu. OkuciautenbHoe GocPOpUIUPOBAHUE. DHEpIUs MEMOPAHHO20 2paAdueHma
npomonos. Cunmes ATD: paboma npomonuou ATD-cummaser. IlpeumymiecTBa a’poOHOro myTd oOMeEHa
BEIIECTB Iepe] aHapOOHBIM. DPPEKTUBHOCTh SHEPreTHUECKOro oOMeHa.

JleMOHCTpanuu

[Toptpetsr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, II. Mutuemn, I'. A.
3aBap3uH.

Tabmuuel 1 cxeMbl: «POTOCUHTE3», «DHEpPreTndeckuil oomMen», «buocunrtes Oenka», «CtpoeHue gpepmeHTa,
«XEeMOCHHTE3.



O6opynoBaHue: CBETOBOW MHMKPOCKOM, OOOpYyZOBaHHE [JIsi MPUTOTOBJIEHUS IIOCTOSHHBIX W BPEMEHHBIX
MUKPOIM PEnapaToB.

JlaGoparopHasi paGora «l3yueHune KaTaJIUTHYECKOW aKTUBHOCTU (pepMEeHTOB (HAa IpUMeEpe amuia3bl WIIH
KaTayasbl)y.

JlabopaTropHas paGora «/3yuenrne HepMEHTATUBHOI'O PACHICIUICHHS TEPOKCHIA BOJOPOAA B PACTUTEILHBIX U
JKUBOTHBIX KJIETKAaX).

JlabopaTropHas pa6ora «CpaBHeHHE MTPOIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlabopaTropHas pa6ora «CpaBHEHHE TPOI[ECCOB OPOKECHUS U TBIXaHUSD).

Tema 7. HacneacreeHHast MHOpMALUA M peajin3anus e B KJIeTKe

Peakiiuu mMatpuuHoro cuHtesa. [IpuHINMN KOMIUIEMEHTAPHOCTH B peaKIUsX MAaTPUYHOrO cMHTe3a. Peanmzarus
HACIIeZICTBEHHON MHpopManuu. ['eHeTndeckuii ko, ero cBoicTBa. TpaHckpummus — Matpuunblii cuaTe3 PHK.
[IpyHIIUNIBI  TPAHCKPUIILUKU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIUIEIBHOCTh, ACUMMETpUYHOCTb. Co3spesanue
mampuunvix PHK 6 ayxapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnauua u e€ stanbl. Yuactue TpaHcnopTtHelx PHK B OmocunTese Oenka. YcioBus OumocuHTe3za Oenka.
Konuposanue amunokucnot. Poib pubocom B GrocuHTe3e Oenka.

Coepemennvie npedcmasienuss 0 cmpoeruu 2enog. OpraHuszaius reHoMa y NpoKapuoT U dykapuoT. Perynsamus
aKTUBHOCTH TE€HOB Yy mpokapuoT. ['mmore3a omepona (. XKakob, XK. Mano). MorexyrapHvie mexanuzmol
aKcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6 pecynsayuu pabomol cenog. Perynsuns 0OMEeHHBIX ITPOIECCOB
B KiieTke. Knerounslii romeocras.

Bupycbl — Hekierounble (pOpMBI KU3HM U OOiMraTHeie mapasuThl. CTpOeHUE MPOCTHIX M CIOXKHBIX BHPYCOB,
peTpoBupycoB, 0aktepuodaros. JKusnenuwiti yukn JHK-cooepocawux supycos, PHK-codepocawux eupycos,
baxmepuoghazcos. Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHbie 3aboseBaHus yenoBeka, kMBOTHBIX, pacteHuil. CIINI, COVID-19, counanbHble 1 METULUHCKUE
po0JIEMBI.

Buoungpopmamura: unmeepayus u anamuz 6Oonvuwux maccusos («bigdatay) cmpyxkmypuwix 6uonoeuveckux
oannvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemole gynxkyuu 6eaxos. Cnocobwvt 0ocmasxu
JleKapcme.

JleMOHCTpanuu

IToptpetsl: H. K. Konsos, /. . UBaHOBCKHIA.

Tabmuet u cxembl: «buocunTtes 6enkay, «I eHeTnueckuit Koa», «Bupyce», «bakreprodaruy.

IIpakTnueckas padora «Co3anue MO BUPYCa».

Tema 8. )KuzHeHHbIH HMKJ KJIETKH

Knerounsiii nuki, ero nepuoas! u perynsanus. Marepgaza u muto3. OCoOEHHOCTH MPOLIECCOB, MPOTEKAIOIINX B
untepgaze. Ilogroroska kieTkun Kk aeneHuto. [IpecuHTeTHYecKUi (IMMOCTMHTOTHYECKHIi), CHUHTETHUYECKHH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) meproabl HHTep(dasbl.

Matpuunbii  cunte3 JHK — penmukamusa. [Ipunnunsr  persmkanuu  JHK:  xommiemeHTapHOCTS,
MOJIYyKOHCEPBAaTUBHBIA CHHTE3, aHTUNapasuienbHocTh. Mexanusm permkauuu JIHK. Xpomocombl. Ctpoenue
xpomocoM. TenoMepsl U TeaoMepaza. XpOMOCOMHBIA HA0Op KIETKH — KapHOTHI. JMIIJTOMIHBIA M TaruiOnIHBIN
HaOOpbI XpoMocoM. I'omonornyabie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Henenue xinerku — Muto3. CTaauu MUTO3a U MPOUCXOAIIME B HUX Mpounecchl. Tunbl muto3a. Kapuokunes u
HUTOKKHE3. buojornueckoe 3HaueHre MUTO3A.

Perynsauust MuToTHYeCKOrO IIMKIIA KieTku. [IporpaMmMmupyemas Kiierounasi ribesb — aronTos.

Kinerounoe siapo, XpomMocoMsbl, (yHKIIMOHATIbHAsI TeHOMUKA. Mexanuzmvl npoaugepayuu, ouggepenyuposxu,
cmapenuss u eubenu kiemok. «Lugpposas kiemxa» — Ououngopmamuyeckue mooenu @GYHKYUOHUPOBAHUSL
KAemKU.

JleMOHCTpanuu

Tabmuubl 1 cxeMbl: «KU3HEHHBIN [UKII KIETKU», «Muto3n, «Ctpoenue xpomocom», «Permmukanus JJTHK».
O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIIpernapaThl: « MUTO3 B KJIIETKaX KOPELIKa JTyKa.

JlabopaTopHas paGora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOITPENapaTaxy.

Jlabopatopnas pabGora «HaGmrogenne wmuTO3a B KJIETKaX KOHYMKA KOpeHKa Jyka (Ha TOTOBBIX
MUKpOIpernapaTax)».



Tema 9. CTpoenne u pyHKIHM OPraHU3MOB

buonornyeckoe paznoodpasue opraHu3MoB. OTHOKIETOUHbIE, KOJOHUATIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.
OCOOEHHOCTH  CTPOEHUS M KU3HEACSITENbHOCTM  OJHOKJIETOYHBIX OpraHu3MoB. bakrepum, apxeu,
OJTHOKJIETOUHBIE IPUOBI, OTHOKIETOUHbIE BOJOPOCIIH, Ipyrue npotuctel. KosloHnanpHble OpraHu3Mbl.
B3anMoCBs3b 4acTE MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OpraHoB. OpraHusM Kak eIMHOE
nenoe. 'omeocras.

Tkanm pacreHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, MOKPOBHAsS, MPOBOJSIIAS, OCHOBHAS,
MexaHnyeckas. OCOOEHHOCTH CTpoeHus, GYHKIUI U pacroiokKeHHsl TKaHel B opraHax pacTeHUi.

TkaHM XUBOTHBIX W 4Ye€JOBEKAa. THNBI JKUBOTHBIX TKAaHEW: SNUTENHAJIbHAS, COCIMHUTENIbHAs, MBbIIIEYHAs,
HepBHast. OCOOEHHOCTH CTPOEHUs, PYHKIMHA U PacIIOJIOKEHUs TKaHEeH B OpraHax )KMBOTHBIX M YEJIOBEKa.
Opranel. BereratuBHble M TIeHEpaTUBHbIE OpraHbl pacreHuil. OpraHbl U CHUCTEMBI OPraHOB JXHUBOTHBIX H
yesoBeka. OyHKIMY OPraHoOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pacrenuil. Ckenerbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX.
Hapyx#blil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBl COETNHEHUS KOCTEH.

JlBuxeHue opraHu3MoB. JIBMKEHHE OIHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE, >XI'YTUKOBOE, PECHHYHOE.
JIBM)K€HHE MHOTOKJIETOYHBIX PACTEHMI: TPONU3Mbl M HACTUU. JIBUIKEHHE MHOI'OKJIETOYHBIX >KMBOTHBIX H
yesoBeKa: MblleuHas cuctema. Pednexc. CkeneTHble MBIIIIBI U UX paboTa.

[Iutanue opranu3moB. Ilormomnienre BoAbl, YIJIEKMCIOrO ra3a U MUHEPAJIbHBIX BELIECTB pacTeHusMu. [Iutanue
JKUBOTHBIX. BHYTpHUII010CTHOE M BHYTPUKIIETOUHOE MUIeBapeHue. [lutaHue no3BOHOYHBIX )KUBOTHBIX. OTAENbI
nuueBapuTeNbHOro Tpakra. [lumeBapurenbubie xkene3sl. [lumeBapuTenbHas cucTeMa 4eJI0BEKa.

Jpixanue opranu3MoB. Jlpixanue pacrenuid. Jlpixanue »KuBOTHBIX. Juddy3ust ra3oB yepe3 moBEpXHOCTh KIECTKH.
KoxHnoe npixanue. [[pixarenbHass moBepXHOCTh. JKaGepHoe W n€royHoe nbixaHue. J[pIXxaHwe MO3BOHOYHBIX
JKUBOTHBIX U YE€JIOBEKA. DBOIOLMOHHOE YCI0KHEHUE CTPOEHUS JIETKUX II0O3BOHOUYHBIX )KMBOTHBIX. J{pIXaTelbHas
cucTeMa 4elnoBeKa. MexaHu3M BEHTWLILMM JIETKMX Yy NOTUL M MIEKONUTAIIMX. Peryimsnus abIxaHus.
JlpixaTtenbHble 00BEMBI.

TpaHCOpT BEIIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOPT BEIIECTB y KUBOTHBIX.
KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHass cucreMa IO3BOHOUYHBIX JKMBOTHBIX M 4enoBeka. Cepaie,
KPOBEHOCHBIE cOCY/Ibl M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLMOHHbIE YCIOKHEHNS CTPOSHUS KPOBEHOCHOMN
CHCTEMBI MI03BOHOUYHBIX )KMBOTHBIX. PaboTa cepana u eé peryssmus.

Boinenenne y opranusmoB. Beinenenue y pacteHuid. Beinenenue y kuBOTHbIX. COKpaTHTENbHBIE BaKYOJIH.
Opranbl BbieneHusi. PuibTpanusi, ceKpeuus M 0OpaTHOE BCACBIBAHME KAaK MEXaHM3MbI pabOThl OpraHoB
BblieNeHNs. CBA3b NOJIOCTU Tejla ¢ KPOBEHOCHOH M BBIACIUTENBHON cucTeMaMH. BblieneHue y mo3BOHOUHBIX
KUBOTHBIX U uenoBeka. [Touku. Ctpoenne u ¢pyHkuonnposanue HeppoHa. OOpa3zoBaHHe MOUHU Y YEJTIOBEKA.
3ammTa Yy OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IHUCTHI HMPOCTEHIIUX.
3ammra y MHOTOKJIETOYHBIX pacTeHui. KyTukyna. Cpeacrsa macCUBHON U XUMUYECKOM 3a1UThl. OUTOHIUIBI.
3ammuTa y MHOTOKJIETOUHBIX XHUBOTHBIX. [IOKpOBBI M WX MPOHM3BOAHBIC. 3aliuTa OpraHu3Ma OT OOJe3HEeH.
NMMyHHas cuctema 4venoBeka. KieTOYHBIM M T'yMOpPaJbHBIH MMMYHUTET. BpOXIEHHBIH W NPHUOOpPETEHHBIN
cnenuduuecknii ”MMyHUTET. Teopus KioHanbHO-cellekTuBHOro mmmynutera (I1. Dpmux, ®. M. bepner, C.
Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Poib BpOXKAEHHOTO MMMYHHUTETa B Pa3BUTUU CHUCTEMHBIX
3a001eBaHU.

Pa3npaxumocT M perynsiuus y OpraHu3MoB. Pa3zapakMMoCTh y OJHOKJIETOYHBIX OPraHM3MOB. TakCHCBHI.
Pa3npaxxumocTs U peryJisinus y pacTeHuil. POocToBbIE BenecTBa U UX 3HAYEHHUE.

Hepsnas cucrema u pediekTopHas peryisuus y *KUBOTHbIX. HepBHas cuctema u e€ oTAenbl. DBOMIOIMOHHOE
YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy KMBOTHBIX. OTIEbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX.
Pedniekc u pednexropras gyra. besycinoBHbIe U yCIOBHBIC PEQIICKCHI.

I'yMopanbHas peryssanus 1 3HIOKPUHHAs CUCTEMA )KMBOTHBIX U 4esloBeKa. JKene3bl SJHIOKPUHHOM CUCTEMBI U UX
ropMmoHsl. JleiicTBue ropMoHOB. B3auMOCBs3b HEPBHOM M SHAOKpUHHOW cucTeM. ['mmoramamo-rumnodpusapHas
cucTema.

JdemoHCcTpanun

[Toptper: U. II. [1aBnoB.



Tabmuuer u  cxembl: «OIHOKJIETOYHBIE BoOIOpocin», «MHOrokieTounsle Bogopociny, «baktepuny,
«IIpocreiimmme», «OpraHbl LBETKOBbIX pacTeHui», «CHucTeMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee cTpoeHHe HaceKOMbIx», «TkaHu pacteHuil», «KopHeBbie cucrembl», «CTpoeHue credisy,
«CTpoeHure IMCTOBOM NIACTUHKWY», « TKaHU KUBOTHBIX», «CKeyeT uenoBekay, «llumeBapurenbHas cucremay,
«KpoBeHocHast cucrteMa», «JlpixarenbHas cucreMmay, «HepBHas cucremayn, «Koxa», «Mpluednas cucremay,
«BeimenurenpHas ~ cucrema»,  «ODHIOKpUHHas  cuctema», «CrtpoeHue  Mbimib»,  «MMMmyHUTETY,
«Kumeynonomnoctasie», «Cxema NUTaHUS pacTeHHi», «KpOBEHOCHBIE CHUCTEMbI MO3BOHOYHBIX KHUBOTHBIX),
«Ctpoenue ruapel», «CTpoeHue IiaHapun», « BHyTpeHHee cTpoeHue A0KIAeBOro uepssa», «HepBHas cucrema
peiO», «HepBHas cuctema nsarymkn», «HepBHas cucrema mnpecMmblkarommxcs», «HepBHas cuctema mruimy,
«HepBHas cucrema miekonurtarommxy», «HepBHas cucrema denoBekay, «Pediekcy.

O6opynoBaH#e: CBETOBOW MHKPOCKOI, MHUKPOIpENaparsl OJHOKIETOYHBIX OPraHW3MOB, MHKPOIpErapaThl
TKaHeW, PaKOBHHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, HIJIOKOXHUX, J>KHUBBIE 3K3EMILIAPhl KOMHATHBIX
pacTeHu#, repdapun pacTeHUU pa3HBIX OTIENOB, BJIAXKHBIC MpPENapaThl *XUBOTHBIX, CKEJIEThl MO3BOHOYHBIX,
KOJIJICKITUU OEeCITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJIOBEKa, 00OpYIOBaHUE IS IEMOHCTPAIIUU ITOYBEHHOTO U
BO3IyIIIHOT'O TUTaHUSI pACTEHUH, pacUIeIUICHHs] KpaxMala U OelIKOB Moj AeHCTBUEM (EepMEHTOB, 000PYI0BaHUE
JUISL J€MOHCTPALIUU OIBITOB 110 U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX JBUKEHUH,
MO/ TOJIOBHOT'O MO3T'a pa3JINYHbIX KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHue TkaHel pacTeHUIN».

JlabopaTopHasi padora «/3yueHue TkaHel KUBOTHBIXY.

JlabopatopHas padora «l/3yueHue opraHoB IIBETKOBOI'O PaCTEHUS».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe (BKJIOYas BereraTMBHOE) U MmojoBoe. Buuel Oecrornoro
Pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIISIUS, (hparMeHTaIUsl, KIOHUPOBAHHUE.

ITonmoBoe pasmuoxkeHue. IlonoBele kierkn, uiau ramersl. Meno3. Craguun meinosza. IloBenenue xpomocom B
Mmerose. Kpoccunroeep. buosiormueckuii cmbici Melo3a M MOJOBOro mpouecca. Meilo3 U ero Mecto B
JKU3HEHHOM IIUKJI€ OPTaHU3MOB.

[Ipen3aponasieBoe pazputre. ['amerorenes y ;kuBoTHbBIX. [lomoBeie sxene3sl. OOpa3oBaHue U Pa3BUTHE MOTOBBIX
kieTok. Criepmatorenes u oorere3. CTpoeHHe MOJOBBIX KJIETOK.

OmtonoTBOpEeHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOZIOTBOPEHUS: Hapy)KHOE, BHYTPEHHEE.
[TapreHorenes.

NunuBunyanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa O pa3BUTUU OPraHHU3MOB.
Mopgocenes — oona u3 enaguvix npobdnem smopuonoeuu. Konyenyua mopghocenos u moodenu mopgoeenesa.
Cranuu sMOpUOreHesa )KUBOTHBIX (Ha npuMmepe Jarymkn). Jpodnenue. Tumnsl npobienus. [Jemepmunuposannoe
u HedepmuHuposanuwoe Opoobaenue. bracmyna, munet 6aacmyn. OCOOCHHOCTH IPOOJICHUS MIICKOMUTAOIIUX.
3apopliieBble JUCTKU (TacTpyssiuusi). 3akiajka OpraHoB M TKaHEH U3 3apOJBIIIEBBIX JIMCTKOB. B3amMmHoe
BIMSHHE YacTeld pa3BUBAIOIIErocs 3apojbliia (SMOpUOHATbHAS MHIYKIUSA). 3aKiagka IJaHa CTPOEHUS
JKUBOTHOTO KaK pe3yJbTaT HUEPAPXUUYECKUX B3aUMOJEHCTBUII reHOB. BnusHue Ha 3MOpHOHAJIbHOE pa3BUTHE
pa3NUYHBIX (AKTOPOB OKPYKAIOIIEH CPEebl.

Poct u pa3Butue x*uBOTHBIX. [locTomOproHanbHbI mepuon. [Ipsmoe u Hempsimoe pasBuTue. Pa3zButHe ¢
Metamopdo3oM y OECImO3BOHOUHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHonormueckoe 3HaueHHE MPSMOTO M
HEINPSIMOTO Pa3BHUTHS, UX PACIPOCTPAHEHUE B MpHUpoje. THUMbl pocTa )KUBOTHBIX. DAKTOPHI pEryssiliuu pocTa
JKUBOTHBIX U 4esoBeka. CTaauu moCTIMOPHOHAILHOT'O Pa3BUTHS y )KUBOTHBIX U 4YesioBeKa. [leprosl oHTOreHesa
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKHE MTPOLIECCHI.

PasmHOXXeHHe © pa3BuTHe pacTeHuid. ['ameroput m crnopoput. Meio3 B KM3HEHHOM IHKIIE PACTEHUH.
O6pa3zoBanue criop B mporecce Meiiosza. ['ameTorenes y pactenuii. OniaoqoTBOpEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3moB. J[BoWHOE ONJIOAOTBOPEHKE y IBETKOBBIX pacTeHuii. OOpa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBI PEeryJIsIlIii OHTOI'€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHCcTpanun

[Hoptpetsi: C. I'. HaBammn, X. Hlnemas.

Tabmunel u cxembl: «BereratuBHoe pasmMHOxkeHHe», «Tumbl Oecronoro pasmMHOXKEHHUs», «Pa3MHOXeHUe
XJIaMUIOMOHaAbl», «Pa3MHOXeHME 3BrIIeHbD», «PasMHOXkeHHe rTuiape», «Meio3», «XpOMOCOMBI»,



«l"amerorenes3», «CTtpoeHue SMIEKIETKH U crepMmaro3onsia», «OCHOBHbIE cTaaiuu OHToreHesza», «llpsmoe u
Henpsimoe pa3Buthue», «Pa3zButue malickoro xyka», «Pa3Butue capanum», «Pa3zButue nsarymkm», «JlBoitHoe
OIUIOZIOTBOPEHUE Yy LBETKOBBIX pacTeHUiD», «CTpoeHHe CEeMSIH OJHOAOJIbHBIX M [JBYAOJBHBIX PACTEHHUII»,
«KW3HEHHBI UUKI MOPCKOM KamycTbl», «OKW3HEHHBIM LUK Mxa», <«OKU3HEHHBIM LUK ManopOTHUKAY,
«KW3HEHHEBIN UK COCHBD.

O6opynoBaHHe: CBETOBOW MHUKPOCKOI, MHUKpOIpENnaparhl SIMIEKIETOK W cliepMaTo3ouaoB, Monens «Lukin
pPa3BUTHUS JIATYLIKH.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax».
IIpakTnueckas padora «BpIsiBI€eHNE IPU3HAKOB CXO/CTBA 3aPOBIIIEH TO3BOHOYHBIX JKUBOTHBIX).
JlabopaTropHas pa6ora «CTpoeHre OpraHoB pa3MHOXKEHHUSI BBICILIUX PACTECHUIN.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIICHUSI M PAa3BUTHUS TEHETUKU Kak Hayku. Padotsl I'. Mennens, I'. ne ®pusa, T. Moprana. Ponb
OTEYECTBEHHBIX YU€HbIX B pa3Butuu reHetuku. Padorer H. K. Konsuosa, H. . BaBunosa, A. H. benozepckoro,
I'. . Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TTOHATHS M CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJICJIbHbIE T'E€HBI, aJIbTE€ PHATUBHBIC
NpU3HAKK, JOMUHAHTHBIH M PpEIEeCCUBHBIA IMpPU3HAK, TOMO3UIOTa, I'E€TEPO3UTOTa, YMUCTas JMHUSA, TUOPUIBI,
reHoTurn, QeHotun. OCHOBHBIE METOABI T'E€HETHKH: THOPHIOIOIMYECKHM, LIHUTOJIOTMYECKUH, MOJIEKYISIPHO -
IEHETUYECKUM.

JleMOHCTpanuu

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasios, H. 1. Basunos, A. H. benozepckuii, I'. 1.
Kapnieuenko, 10. A. ®unmumuenko, H. B. Tumodees-PecoBckuii.

Tabmune! u cxembl: «MeToabl TeHEeTUKN», «CXeMbl CKpEeIIUBaHUD.

JlabopaTopHas padora «/[po3oduia kak 00bEKT reHEeTUIECKUX UCCIICIOBAHUN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

MonorubpugHoe ckpeumBanue. IlepBbiii 3akoH MeHaens — 3akoH eAMHOOOpasust TUOPHUIIOB IEPBOrO
nokoneHus. IlpaBuno nomuHupoBaHus. Bropol 3akoH MeHaens — 3aKOH pacIICIUICHHS MPU3HAKOB.
[{uTonoruyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHMs. [ MIioTe3a YuCTOThI FaMeT.

Ananmuzupyromee ckpemuBanue. IIpoMexxyTouHbI XapakTep HacienoBaHus. PaciienseHue NMpU3HAKOB MpPHU
HEIOJIHOM JOMUHHUPOBAaHHH.

JuruOpunnoe ckpemuBanue. Tpetnil 3akoH MeHaenss — 3aKOH HE3aBHUCHMOI'O HAclE€OBaHHsS INPHU3HAKOB.
[{uTonoruueckre OCHOBBI IUTUOPUIHOTO CKPEIUBAHMSL.

CuennenHoe HacienoBaHue npusHakoB. Paborer T. Moprana. CuenyieHHOE HAacle0BaHUE T'€HOB, HapyIIEHUE
CLECIUICHUS MEXY TeHaMH. XpOMOCOMHAasl TEOPHS HACJIEACTBEHHOCTH.

['enernka mnosa. XpOMOCOMHBIMH MEXaHU3M ONpPEAENEHUs I07a. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHslli M rereporamMeTHbld Moj. ['eHeTHueckass CTPyKTypa MOJOBBIX XpomocoMm. HacnegoBanue
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM.

['enorun kak 1enocrHas cucrema. [lnelioTponust — MHOKECTBEHHOE JieiicTBUE reHa. MHOXXECTBEHHBIH aJlIean3M.
B3aumoneiicTBue HeayenabHbIX TeHOB. KommemenTapHocTs. Onuctas. [lonumepusi.

['eHeTHUeCKHl KOHTPOJIb Pa3BUTUSI PACTCHUIA, )KUBOTHBIX M UENIOBEKA, a Takke (PU3MOJIOTMYECKUX MPOIECCOB,
MOBEJEHUS U KOTHUTUBHBIX (PyHKIMI. ['eHeTnueckre MexaHu3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMO/I€H CTBUS

«XO03UMH — IMapasuT» "W «XO34dUH — MI/IKp06I/IOM». I'eneTnueckue acneKkThl KOHTPOJIA W H3MCHCHUA
HaCHeI[CTBCHHOﬁ I/IH(i)OpMaLII/II/I B ITOKOJICHUAX KJICTOK X OPraHUu3MOB.
JdemoHcTpanumn

IToptpertst: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «I[lepBblii 1 BTOpoW 3akoHbI Mennens», «Tperuit 3akoH MeHaenss», «AHaMM3UpyOIIee
ckpeumBanuey, «Hemomxnoe pomuHHpoBaHHe», «CIENMJIEHHOE HACIEAOBAHNWE IPH3HAKOB Y APO30(UIBD,
«I'enetuka nonay», «Kapuotun uenosekay», «Kapuotun aposoduisi», «Kapuorun nrunel», «MHOXKECTBEHHbBIN
aiienu3my», «B3auMojencTBre TeHOBY .

O6opynoBaHue: MoAedb s JEMOHCTpPAallUM 3aKOHOB €JUHOOOpa3us TUOpPHUIOB IE€PBOrO IOKOJEHUS H
pacIeIIeHus IPU3HAKOB, MOZAENb U IEMOHCTPAlMU 3aKOHA HE3aBUCUMOI O HACIEA0BAHNS IIPU3HAKOB, MOJIEIIb



Ul JAEMOHCTPallUM CLEIJIEHHOIO HACIEAOBAHMS IIPU3HAKOB, CBETOBOM MMKPOCKOI, MHUKPOIIpENapar:
«/Ipo3odunay.

IIpakTHyeckas padora «V3yuyeHue pe3yabTaTOB MOHOIMOPUIHOIO CKPELIUBAHUS Y APO30(UIIBI».
IIpakTuyeckas padora «/3yueHue pe3ynbTaToB TUTMOPUAHOTO CKPEILMBAHUS Y APO30(UIIbI».

Tema 13. 3aKOHOMEPHOCTH U3MEHUYNBOCTH

B3aumopeiicTBue resorumna u cpensl npu GopmupoBaHuu Geroruna. MsmenunBocts npusHakoB. KauecTBeHHbIE
Y KOJIMYECTBEHHbBIEC IPU3HAKU. BUbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.

MoauukanronHas U3MeHYMBOCTh. Poiib cpenbl B popMupoBaHuu MoaudukanuoHHol usmeHunBoctu. Hopma
peakuuu Tpu3HaKa. BapuwanuoHHbBIM psng  u  BapuanuwonHas kpuBas (B. Horamncen). CaoiicTBa
MOAM(PHUKALMOHHON N3MEHYHBOCTH.

l'enoTunuueckass u3MeH4YMBOCTb. (CBOWCTBA TE€HOTHINMYECKONM H3MEHYMBOCTH. BHIBI T€HOTHNIHYECKOM
M3MEHYMBOCTH: KOMOMHATUBHAs, MyTallMOHHAS.

KomOnHaTtuBHas U3MeHUYMBOCTh. Mel03 U MOJIOBOH IPOIECC — OCHOBA KOMOMHATHUBHOW M3MEHYMBOCTH. Poib
KOMOMHATUBHOW N3MEHUNBOCTH B CO3JaHUM F€HETUYECKOr 0 pa3HOOOpa3us B Mpeenax OQHOro BUA.
MyTannoHHass W3MEHYMBOCTb. Buabsl MyTanuil: TIeHHbIE, XPOMOCOMHBbIE, Te€HOMHbIe. CIIOHTaHHBIE W
WHAYLUUPOBaHHBIE MyTallMU. SIepHbIE U HUTOILIA3MaTHUECKUEe MyTauuu. COMaTUUYECKUE U MOJIOBbIE MYTalLlUU.
[TprunHBEl BO3HUKHOBEHMS MyTaluii. MyTareHbsl ¥ UX BIMSHHUE Ha OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOT O
npolecca. 3aKOH TOMOJIOTMUECKHX pPsloB B HaciencTBeHHOH u3meHuuBoctd (H.M. BaBunos). BuesnepHas
MU3MEHYMBOCTb U HACIIEACTBEHHOCTD.

Onuecenemuka U OSNUSEHOMUKA, PONb ONULEHEMUYECKUX (HAaKmopoe 6 Hacie008anuu U UMEHUUBOCMU
Genomunuyeckux NPUHAKO8 y OP2AHUIMOB.

JdeMoHCcTpanuu

IToprpertsr: I'. ne @pus, B. Noranncen, H. 1. BaBunos.

Tabmunelr u  cxembl: «Buabpl u3MeHuMBOCTHY», «MoaudpuKanuoHHas H3MEHUYUBOCTHY, «KoMOuHaTHBHAS
M3MEHUUBOCTBHY, «Meiio3», «OmnogoTBopenuey, «I eHeTnueckue 3a001eBaHus 4YeI0BEKay, « BUIbl MyTalinii.
O6opynoBaHue: )KUBbIE U TepOapHble IK3EMILISPbl KOMHATHBIX pacTeHHUM, pucyHKU (poTorpaduu) >KUBOTHBIX C
Ppa3IMYHBIMHM BUAAMHU U3MEHUYHUBOCTH.

JlaGoparopHasi paGora «lcciemoBaHue 3aKOHOMEPHOCTEH MOAUGPHUKAIMOHHONW HM3MEHUYMBOCTH. [locTpoeHue
BAPUALIMOHHOIO psifla U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTauuu y 1po30(duiisl (Ha TOTOBBIX MUKpOIIpEnaparax)».

Tema 14. I'eHeTHKa Yen0BeKa

Kapunotun denmoBexka. MexayHaponHas mporpaMma MCCIENOBaHUS TIeHOMa 4YeloBeka. Meronbl HM3ydeHus
IFEHETUKHU YEeJIOBEKAa: I'€HEaJOTMYeCKUM, OJM3HELOBBIH, LUTOI€HETHYECKUI, MOMYJIALUOHHO-CTaTUCTUUYECKUH,
MOJIEKYJIApHO-TeHeTUYeCKuil. COBpPEMEHHOE OINpEeAENICHUE TEHOTUIIA: IOJHON€HOMHOE CEKBEHMPOBAHUE,
reHOTUIIMPOBaHUE, B TOM uuciie ¢ nomouibto [1I[P-ananu3a. Hacinencteennsle 3a0o0neBaHus yenoBeka. I'eHHble U
XpOMOCOMHBIE OOJIe3HM ueJoBeKa. bone3Hu ¢ HacleICTBEHHOW MpPeapacHoioKeHHOCTbIO. 3HayeHue
MEIUIMHCKON TI'€HETUKU B IPENOTBPAIICHUU U JIGUYCHUU TeHETHYEeCKUX 3aloyieBaHMN uenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUpOBaHue. CTBOJIOBBIE KIIETKU. IIOHATHE «T€HETMYECKOro Ipy3a». DTUUECKUE aCIEKThI
UCCIIeIOBAHUH B 00JIACTH PEJAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl MOBBIIIEHHONM YYBCTBUTEIHHOCTH YeEJIOBEKa K (QU3MYECKOMY M XHMHUYECKOMY
3arpsAA3HEHUIO OKPYIKAIOIIEeH cpenbl. [ eHeTnueckas mpeapacinooKEeHHOCTh YeII0BEKA K MaTOJIOTHSM.
JdeMoHCcTpanuu

Tabmuner u cxembl: «Kapmotunm denoBeka», «MeToapl U3y4deHHMs] T'€HETHKH YelloBekay», «l eHeTHueckue
3a001eBaHuUs YETIOBEKA.

IIpakTnuyeckas padora «CocraBieHue U AaHAJIN3 POAOCIOBHOIN.

Tema 15. Cenexkuusi oprann3MoB

JoMecTukanus u cenekuus. 3apokIeHHe celekuuu U nomectukanuu. Yuenue H. M. BasunoBa o Ilentpax
MPOUCXOXKJIEHHS 1 MHOT000pa3Hst KyJIbTypHBIX pacTeHHUil. POk cenexiuu B CO3aHIH COPTOB PACTEHHUIA U ITOPO 1T
KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH I'OMOJIOTMYECKHX psJO0B B HacleACTBEHHOM u3MmeHunBoct H. U.
BasunoBa, ero 3HaueHue 17151 CENEKIIMOHHON pabOTHI.



MeTonbl  CeNEeKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOp: MAcCOBBIM M HMHAMBUIAYAJIbHBIH. OTarbl
KOMOMHAIMOHHON cenekuuu. VcnpiTanue mpousBoguTenedl mo moroMcTBy. OTOOp MO TeHOTUIY C MOMOIIBIO
OLIEHKU (peHOTHIIa MOTOMCTBA M OTOOP MO TEHOTHUITY ¢ nmomoIkio aHanmuza JJHK.

HckyccTBEHHBIM MyTareHe3 Kak METO/ CEJIEKIMOHHOM paOoThl. PagualiMoHHbBIM U XMMHUYECKUM MyTareHes Kak
UCTOYHHUK MyTallMi y KyJbTypHBIX (hOopM opranu3moB. M cronbp30BaHre F€HOMHOIO PEJaKTUPOBAHUS M METOJIOB
pexomObuHaHTHBIX JIHK 11 monydeHust HCXOAHOTro MaTepuaia s CeIeKIUU.

[Tonyuyenue mnomumaounoB. BuyTpuBugoBas rubpuauzanusa. bBiIM3KOPOACTBEHHOE CKpeIlMBaHUE, WU
uHOpuAMHr. HeponcTBeHHOe cKpelBaHue, WM ayTOpuauHr. ['eteposuc u ero mpuuuHsl. Mcnonbs3zoBaHue
rereposuca B cenekuun. OtmanéHHas rubpuausanus. [Ipeomonenue Oecrionuss MEXBHUIIOBBIX THOPHUIOB.
JlocTukeHusl ceNeKlMK pacTeHUM U )KUBOTHBIX. «3e1€HAs peGoNtoyusy.

CoxpaHeHNe M U3yUYE€HUE TEHETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM M UX JUKUX POAUYEN JUIsl CO3/IaHMUS
HOBBIX COPTOB M THOpPUIOB CEIbCKOXO3SIMCTBEHHBIX KYyJNbTYp. ZM3yuenue, coxpaneHue u ynpaeniexue
2eHeMUUECKUMU Pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUBOMHLIX 6 YeNAX YAYYUleHUs
Cyuecmsyromux U co30aHusi HOGbIX NOPOO, NUHUL U KPOCCO8, 8 MOM HUclie ¢ NPUMEHEHUEM COBPEeMEHHbIX
Memo008 HaAY4UHbIX UCCe008AHUL, NEPeOO08blX UOeli U NePCHEKMUBHBIX MEXHOI02UM.

JleMOHCTpanuu

[Toptpetsi: H. 1. Baunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsnenko, b. JI. Acraypos, H.
Bopnoyr, JI. K. benses.

Tabmunpr u cxembl: «lleHTpbl TPOMCXOXKACHUS U MHOrooOpasusi KyJIbTYypHBIX pacTeHUU», «3aKoH
FOMOJIOTMYECKUX PSJIOB B  HACJIEACTBEHHOW H3MEHYMBOCTH», «Mertoael cenekuum», «OtnanéHHas
rubpuanzanus», «MyTareHesy.

JlabopaTropHas padora «l3ydeHue COpTOB KyJbTYPHBIX PAaCTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX).
JlabopaTopHasi padora «/3yueHrne METOI0B CENEKIMU PAaCTEHUIN».

IIpakTnuyeckas padora «lIpuBruBKa pacTeHHI».

IKcKypeust «OCHOBHBIE METO/IbI U JJOCTUKEHUSI CEJIEKLIUY PACTEHUI U )KUBOTHBIX (HA CENEKIIMOHHYIO CTaHIIHIO,
IUIEMEHHYI0O  (epMy, COPTOMCHBITATENbHBIM  y4acTOK, B TEIJIMYHOE XO3AHCTBO, B  JabOpaToOpHUIo
arpoyHHBEpCUTETa UJIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTrexHo0rusi M CHHTETHYECKAs OMOJIOTUSA

OOBbeKTbI, UCHOJIb3yEeMblE B OMOTEXHOJOTMH, — KJIETOYHbIE U TKAHEBBIE KyJIbTYpbl, MUKPOOPraHU3MBI, HX
XapakTepuCTUKa. TpaaulmoHHas OMOTEXHOJOIMs: XJIeOOoNeueHue, MOJIyYEeHHE KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOJenHMe. MukpoOuonorndeckuii cuaTe3. OObEKTHl MUKPOOHOJIOrnYeckuX TexHonoruid. [Iponssoacreo Gernka,
AMUHOKHCIIOT U BUTAMHUHOB.

Co3gaHue TEXHOJIOTUMI U MHCTPYMEHTOB LI€JICHANPaBICHHOIO U3MEHEHNUS U KOHCTPYHMPOBAHUS T€HOMOB C L1€JIbIO
MOJIyYeHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COJEp)KallliX HE BCTpeyaroluecs B MpUpoe OMOCHHTETHYECKHE
yTH.

Knerounass wumxeHepus. MeToabl KyJIbTYpbhl KJIETOK W TKaHEM pacTeHMd M JKUBOTHBIX. KpuoOaHkwu.
Comatnueckas THOpUIM3alMs W COMaTHYeCKHil smOpuoreHes. lcmonb3oBaHWEe TaruioNoB B CENIEKLIUU
pacteHuil. [llonyuenue monoknioHanbHBLIX aumumen. HMcnonvzosanue MOHOKIOHANbHLIX U HOJUKIOHALbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIIONOTBOpeHHE. PEKOHCTpyKIMs SHIEKIETOK U KJIOHUPOBaHUE
KUBOTHBIX. MeToa TpaHCIJIAaHTAlUU SAep KIETOK. Texwonocuu 0300po6neHus, KyJIbMusUpo8aHus u
MUKPOKNIOHANLHO20 PA3MHOICEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYp.

XpoMocoMHas ¥ reHHasi HHKeHepHsl. VIcKycCTBEHHBIN CUHTE3 IT'eéHa U KOHCTpyupoBaHue pekomOouHantHeix JJHK.
Coszoanue mpanceenHvix opeanu3mos. JIOCTUKEHUS U TEPCIEeKTHBBl XPOMOCOMHON M TE€HHOW HH)KEHEPHH.
DKOJIOrMYecKre U 3THYECKue MpodaeMbl TeHHON HHKEHEPHH.

Menunmackue Ouorexnonmoruu. [loctrenomuas umdpoBas memauiuua. [1I[P-gmarHoctuka. MeTtabosoMHBIM
aHaJM3, TEHOLEHTPUYECKUI aHaIU3 IIPOTEeOMa YEIO0BEeKa Ul OLICHKU COCTOSIHMS €ro 310poBbs. Mcnonb3oBanue
CTBOJIOBBIX KiIeTOK. TaprerHast tepanus paka. 3D-OmonmkeHepus Ui pa3pabOTKH (GyHIaMEHTAJIbHBIX OCHOB
MEAMIUHCKAX TEXHOJIOTMH, CO3JMaHUS KOMIUIEKCHBIX TKAaHEH COYETAaHUEM TEXHOJIOTMH TpPEXMEPHOro
OMONpUHTUHTA U cKadosIuHra Ui pelieHns 3aa4 IepCOHATN3UPOBAHHON MEAUIIMHBI.



Co3naHrie BEKTOPHBIX BAaKLUWH C LIENbI0 obecreyeHrs KOMOMHHPOBAHHOW 3ammThl OT Bo3Oyauteneit OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXaHu3MoB (yHkunonupoBanusi PHK-conmepxammx BUPYCOB, BBI3BIBAIOIINX
0c000 ornacHble 3a001€BaHMs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmunel u cxembl: «lcrnonb3oBaHWE MHUKPOOPraHU3MOB B IPOMBIIIEHHOM IPOU3BOACTBE», «KieTouHas
UHXeHepus», «[ eHHast HuHKeHepus».

JlabopaTopHnas padora «/3yuenne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «llomydeHre MOJOYHOKHUCIIBIX TPOTYKTOBY.

IkcKypeus «bruorexHosorus — BaxkHelas mpou3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJOTHYEeCKOoe
MIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xieHue u pa3BuTHE 3BOJTIOIHOHHBIX NPeACTABICHUI B 0M0JIOTHH

OpomonuonHas Teopust Y. [lapsuna. Ilpennoceiiky BO3HUKHOBEHHMS JAapBuHU3MA. JKH3Hb M Hay4dHas
nestenbHOCTh Y. JlapBrHa.

JBwxymue cuibl 3Bomonuu BuioB 1o Y. JlapBuHy (BBICOKAash MHTEHCHUBHOCTb Pa3MHOXKEHUSI OpPraHU3MOB,
HaCJI€ZICTBEHHAsI HN3MEHUNBOCTb, 00ph0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).
Odopmnenne cunTeTnueckoit Teopun sBomormu (CTD). Heittpanbnas teopus somonuu. CoBpeMeHHas
IBOJIIOLIMOHHASI OMOJIOrHsl. 3HaUu€HHE 3BOJIIOLMOHHON T€OpUU B (DOPMUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHHBI
Mupa.

JleMOHCTpanuu

[Hoptpetsi: Apucrorens, K. Jlunueir, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KioBse, Y. Hapsun, C. C.
Yereepukos, U. U. [lImansraysen, /. Xonneiin, /1. K. benses.

Tabmune! u cxembl: «Cucrema sxuBoit npupoas (o K. Jlunuero)», «JlectHuna »uBbix cymiecTs (mo Jlamapky)»,
«MexaHu3M (QOPMHUPOBAHUS TPUCIOCOONIEHUI y pacTeHHid M JKUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nytemectsus Y. Jlapsunay, «Haxomkm Y. JlapBuna», «Dopmbl OOpbOBI 3a CyIIECTBOBAHHUEY,
«ITopoas! rony6eit», «MHOroobpasue KyJabTypHBIX (hopM KamycThl», «[lopoabl JoMalIHUX KUBOTHBIX», «CxeMa
oOpa3oBanus HOBBIX BUOB (10 Y. JlapBuHy)», «CxeMa COOTHOIICHHUS IBHXKYIIUX CHJ ABOJIIOLUNY», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKONU TEOPUH IBOJIIOLIUN.

Tema 2. Mukpo3BoIonus U eé pe3yJIbTaThl

[Tomynauusa xak »dJeMeHTapHas eauHuna sBomonud. CoBpeMeHHbIE METOAbl OLIGHKH T'e€HETHYEeCKOro
pa3HO00pa3us U CTPYKTYphI NONYJsALui. MI3MeHeHue reHooH1a MONyJSIMKY KaK 3JIEMEHTapHOE 3BOTIOLIMOHHOE
sBJIeHUE. 3aKOH reneTuueckoro paBHoBecus Jx. Xapnau, B. BaitnGepra.

DOneMeHTapHble  (PAKTOpbl (IBIDKYLIME CHIIBI) 3BOJIOUMH. MyTaimonHslii  mporecc. KomOuHatuBHas
U3MeH4YMBOCTh. Jlpelip reHoB — ciydailHble HeHAnpaBJIEHHbIE HW3MEHEHUS 4YacTOT ajljielied B IMOMYJIALHUAX.
Dddext ocHOBatenst. Ippexm 6ymuLiounozo copaviuika. CHUMCEHUE 2eHeMUYecK020 Pa3HO00pasus. NPUYUHbL U
cneocmsus. Ilposisnenue s¢ppexma Opetiha ecenos 6 Goavuwiux u manvix nonyaayusax. Murpanuu. W3omsamms
NOMYJIALUN: Teorpaduyeckas (mpocTpaHCTBEHHAs ), Ononoruueckas (penpoayKTHBHAS).

EcrecTBeHHBIII 0TOOp — HampaBisromMi ¢GakTop 3BOMONUU. DOpPMBI €CTECTBEHHOr0 OTOOpa: JBWKYIIUU,
CTaOMJIM3UPYIOIIUK, pa3pblBarolui  (qu3pynTuBHbIA). [losloBoit oTOOp. BO3HUKHOBEHHME | SBOJIOLHUS
COLIUAJIBHOT'O MTOBEEHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPe3yibTaT MHKPOAIBOJIONWU. BO3HWKHOBEHHE MPHUCIIOCOONCHHUNA Y
Oopranu3mMoB. ApoMopdo3bl U uaAHOaAanTauu. [IpuMepsl TPUCIIOCOOICHNU Y OPraHU3MOB: MOP(OIOTHIECKHIE,
¢uznosornyeckre, ONOXUMUUECKUE, oBeaeHYeckre. OTHOCUTENbHOCTh MPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpyktypa. BumooOpa3zoBanue kak pe3yiabTaT MUKPOIBOIOUMU. M30msmus — KiIro4ueBoi
dakTtop BuAooOpazoBanus. I[lytm u cmocoObl BHI000pa3zoBaHuUs: ayjonaTpuyeckoe (reorpaduueckoe),
CHUMIAaTpU4eckoe (PKOJNIOTUYECKOE), «MTHOBEHHOE» (MONUIIouAN3anus, Trudpuanzanus). JIUTenbHOCTD
9BOJIIOLIMOHHBIX MPOLIECCOB.

MexaHu3Mbl GOPMUPOBAHUS OMOIOTHYECKOT0 pa3HO00pas3usl.



Pons oSBomronmonHOi Ouonormu B pa3pabOTKe HAyYHBIX METOAOB COXpAaHEHUS OHOpa3zHOO0Opa3Hsl.
MHUKpPOIBOMIOLIMS U KOIBOJIONHMS MapasUTOB M WX XO03sieB. MexaHu3mbl (POPMUPOBAHMS YCTOWYMBOCTH K
AHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpetsi: C. C. YerBepukos, OD. Maiip.

Tabmune! u cxeMbl: « MyTallMOHHASI U3MEHYUBOCTBY, «llomynsnnonHas cTpyKTypa Buja», «Cxema nposiBieHUs
3akoHa Xapnu—BaitnOepray, «IBIKyIHe CHIIBI SBOJTIOIUNY, « DKOJOTHYECKAsT M3OJISAIHS TOMYJISIIUNA CEBAaHCKON
dopemn», «l'eorpadumueckass H30MALMA  JMCTBEHHHMIIBI CHOMPCKOM W JIMCTBEHHUIBl  JAypCKOM»,
«[lonmynsauOHHbIE BOJIHBI YMCICHHOCTH XMIIHUKOB U XepTB», «Cxema AEHCTBHS €CTECTBEHHOrO OTOOpay,
«Dopmbl  OOprOBI  3a  cymiecTBoBaHHME», «HaycTpuanmbHBIH  MemaHH3M», <«OKUBBIE  HCKOMaembiey,
«IlokpoBUTENBCTBEHHAS OKpacKa XUBOTHBIX», «IIpenynpexnaromas okpacka >KUBOTHBIX», «DU3H0OTI0IHYECKHE
agantauuny», «lIpucnocoOseHHOCTh OpraHu3MoOB M €€ OTHOCHUTENbHOCTHY», «Kpurepuu Buna», «Bumsi-
nBoHUKMY, «CTpykTypa BHma B npupone», «CnocoObl  BumooOpazoBaHus», «leorpaduueckoe
BHUJ000pa3oBaHue TPEX BUJOB JAHJBIIIEN), «DKOIOTHYECKOE BUI000pa30BaHNe BUAOB CUHUID, «[lomumionab
pacteHuit», «KanycTHo-penedHblii ruopua».

Ob6opynoBanue: repdbapuu pacTeHHH, KOJIEKIIMA HACEKOMBIX, Uydesia NTULl U 3Bepeil ¢ MpuMepamMH pa3IMuHbIX
MPUCIIOCOOJIEHUH, UyYerna MTUILl U 3Bepell pa3HbIX BUIOB, repOaphy pacTeHUN OIM3KUX BUIOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTropHasi padoTa «BrlsiBIeHHEe U3BMEHYUBOCTU Yy 0c00€ii OJJHOTO BUAAY.

JlaGoparopHnas padora «IIpucrnocobnenus opraHu3MOB U UX OTHOCUTENbHAs L1eJIeCO00Pa3HOCThY.
JlaGopaTropHasi padota «CpaBHEHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOUS U €€ pe3yJbTaThl

Metoasl u3yueHust MakposBoronuu. [laneonronornueckue Meroibl U3ydeHus sBosronuu. [lepexonnsie Gopmel
U QUIIOr€HEeTUYECKHE PSAAbl OPraHU3MOB.

buoreorpaguueckue meTonsl usydeHus sBomonuu. CpaBHeHHE GuiOopbl U (ayHbl MAaTEpPUKOB M OCTPOBOB.
buoreorpaduueckue odmactu 3emian. BUnbl-3HIEMUKH U PEITUKTHI.

OMOpHONIOrMYecCKHe M CPaBHUTEILHO-MOP(OJIOrHUecKre METOJAbl H3yUeHHUS OSBOIIONHUH. | eHeTHueckue
MEXaHU3MbI 3BOJIOLUN OHTOI'€HE3a U IOSBJICHHS SBOIOLMOHHBIX HOBIIECTB. |'OMOIOTNYHBIE U aHAJIOTUYHBIE
opranbl. PynumeHTapHble oOpranbl M aTaBU3Mbl. MoJeKynapHO-TEHETHUYECKHE, OHOXMMHUYECKHUE U
MaTeEMaTUYECKUE METOJbl M3yYEHHUs HSBOMOLMU. ['oMonoruunbie reHbl. COBpeMEHHBIE METOABI IOCTPOEHUS
(HIIOr€HETUYECKHUX AEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIAS TEHOMOB.

O6mme 3akoHOMepHOCTH (TpaBuiia) s3Boiouuu. [lpunyun cmensvt @yukyui. HeoOpaTUMOCTh 3BOJIIOIMH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMHU.

JleMOHCTpanuu

[TopTpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. I'ekkenb.

Tabmunpelr u  cxembl: «@DUIOTEHETHYECKUN P JOIAAN», «ApPXEONTEPUKC», «3Bepo3yOble sIIepb»,
«Creronedans», «Punnogutsr», «CemMeHHbIE ManopoTHUKWY», «buoreorpaduueckue 30HbI 3emuam», «peiid
KOHTUHEHTOB», «Pemuktel», «HaganpHbie craauu SMOPHOHAIBHOTO PA3BUTHUS IO3BOHOYHBIX IKHUBOTHBIXY,
«["oMoJiornyHbIe U aHAJIOTUYHbIE OPraHb, «PyaUMeHTb», «ATaBU3MBDY, « XpOMOCOMHBIE HAOOpHI YeslOBEKa U
HIMMITIaH3e», «[ TaBHbIe HaIllpaBJIEHUS IBOIIOLUNY, «OOIIME 3aKOHOMEPHOCTH 3BOIOLIUI.

O6opyaoBaHue: KOJUIEKIIMH, repOapuy, MYJISKH MCKONAEMBbIX OCTaTKOB OPraHW3MOB, MYJISKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB M ATABU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IlpouncxoxaeHue U pa3BUTHE KU3HH Ha 3emJie

HayuHble runore3sl MpOUCXOXKIEHHUS KU3HU Ha 3emiie. AOuoreHe3 U naHcrnepmus. JloHayuHble IpeCTaBIeHUS
0 3apOXKACHUM XU3HU (KpealnoHu3M). ['Mmore3a mOCTOSHHOIO caMO3apOKACHUS KU3HU U €€ ONpPOBEPKEHHE
onbiTamu @. Penu, JI. Cnannanuanuy, JI. [Tacrepa. [Ipoucxoxaenne ;xM3HU U aCTpOOUOIIOTHS.

OcHOBHbIE 3Tanbl HeOpraHuueckod sBomonuu. IlnanerapHas (reojormyeckas) HBOJIOLUA. XHMHUECKAs
ABOMIONMSA. AOMOTEHHBI CHHTE3 OpraHM4YecKuX BemiecTB u3 Heopranumdeckux. Ombit C. Mumnepa u I'. FOpu.
OO6pazoBanue mnoaumepoB u3 MoHoMepoB. KoauepBaTtHas runoresa A. M. Onapuna, rumnore3a HnepBUYHOIO



oynpona JIx. XonnelHa, reaerndeckas runoreza I'. Mémnepa. Pubosumsr (T. Uek) u runoreza «mupa PHK» V.
['unbepta. @opmupoBanrue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKJIETKH.

Uctopusa 3emun u metonbl €€ usydeHus. VMckonaemble OpraHnyeckue OCTAaTKU. ['€0XpOHOIOTHUs U €€ METO/bI.
OTtHocuTenbHas U a0COMOTHASI FEOXPOHOJIOrUs. ['e0XpoHoIornyecKkas mKasa: 0HbI, 3pbl, IEPUO/IbI, SITOXH.
HauaneHble 3Tambel opraHuyeckoil »Bomouuu. [losBiaeHue ©  SBOMIOLMS TEPBBIX KIJIETOK. ODBOIIOLIHS
Mmerabonu3ma. BosHukHOBeHME nepBhIX dkocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOMIEHKN KaK aHAJIOT MEPBBIX
Ha 3emiie coobiectB. CTpoMaTonuThl. [IpokaprOTEl U HYKapUOTHI.

[Tpoucxoxxaenue HykapuoT (cuMOMOreHe3). OBOJIOLMOHHOE TMPOHCXOXkJIeHHEe BUpycoB. Ilpoucxoxaenue
MHOT'OKJIETOYHBIX OPTraHU3MOB. BO3HMKHOBEHME OCHOBHBIX I'PYII MHOIOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3TaIlbl BOJIOIUY BHICIINX pacTeHuil. OcHOBHBIE apoMop]o3bl pacTeHuil. Beixon pacrenuii Ha cymry.
[TosiBneHue criopoBBIX pacTeHHil U 3aBoeBaHHWE UMHU cylnd. CeMeHHble pacTeHus. [IpoucxoxkaeHne BETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl 3BOJIONHMU >KUBOTHOro Mupa. OcCHOBHbIE apoMop¢o3bl JKMBOTHHIX. Benackas dayHa.
KemOpuiickuii B3pbIB — IOSBIEHHE COBPEMEHHBIX THUIMOB. IlepBbie XxopaoBble kHUBOTHbIE. JKU3HB B BOJE.
Oomonus 103BoHOYHBIX. [Iponcxoxnenne ampubuil u pentwmid. [IporcxoxkaeHne MIEKONUTAOMUX U IITHII.
[Tpunnun kmoueBoro apomopdosa. OcBoeHHEe 6EC103BOHOYHBIMU U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.
PazBuTne x)u3HM Ha 3emJje 1o 3paM M MEepHoaaM: apxe, MpoTepo3oi, Nmaieo30i, Me3030i, KaitHo30i. OO01Ias
XapaKTEepUCTUKA KJIMMAaTa M TE€O0JIOTMYECKHUX IporeccoB. llosBieHne M pacuBeT XapakTEpHBIX OpPraHU3MOB.
Yrneobpa3oBaHue: €ro yCIOBHs U BIUSHUE HA TA30BbI COCTaB aTMOCQEPHI.

MaccoBbie BEIMUPAaHUSI — 3KOJIOTMYECKHUE KPU3UChl Mpouuioro. [IpuduHel U ciencTBUs MacCOBBIX BBIMUPAHUM.
CoBpeMeHHBIH 3KOJOTHYEeCKHi KpU3nc, ero ocooeHHoctu. [Ipobnema coxpanenus 6uopasHoodpasus Ha 3emIe.
CoBpeMeHHass cHCTeMa OpraHuyeckoro wmwupa. IlpuHnunel kjnaccupukanuu opraHu3MoB. (OCHOBHbIE
CUCTEMATU4ECKHE IPYIIIBI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsl: @. Penn, JI. Cnamnannanu, JI. [Tacrep, M. . Meunukos, A. . Onapun, Ix. Xonaein, I'. Mémnep,
C. Mumniep, I'. FOpu.

Tabmunuer u cxembl: «Cxema omnbita @. Penu», «Cxema ombita JI. [lacrepa mo m3ydeHUIO0 caMo3apoOXkaeHUs
Ku3Hm», «Cxema omnbita C. Muiepa, I'. FOpuy», «9Tansl Heoprannueckoi 3BomoIun», «I'eoxpoHonornyeckas
mkana», «HawampHble OTambel opraHudeckod HBomonum», «Cxema 00pa3oBaHUS JYKApPHOT MYTEM
cuMbuorenesay, «Crucrema KuBoi pupons», «CtpoeHne Bupycay, « Apomopdo3sl pactenuity, « PHHHODHUTH,
«OJHOKIIETOUHbIE BOAOPOCIN», «MHOrOKIETOUHbIE Bogopocany, «Mxu», «llanoporHuku», «I'omocemeHHbIE
pacTeHus», «Opraisl IBETKOBBIX pacTeHU», «Cxema pa3BUTHUSI )KUBOTHOTO MUPay, « ApoMop(03bl KUBOTHBIX Y,
«IIpocreitmey, «Kumeunonomnoctueiey, «llmockue uepBu», «UneHucronorue», «PuiObD», «3€MHOBOIHBIEY,
«Ipecmbikarommecs», «lItuusy, «Miekonuraromumey, «PasButne )XxU3HU B apXercKkou spey, «Pa3BuTue xu3Hu
B IIPOTEPO30MCKON 3pe», «Pa3BuTHE XU3HU B MAJECO30HMCKOW 3pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pew,
«Pa3BuTHE KU3HU B KalIHO30MCKOM 3pey, «CoBpeMeHHas CUCTeMa OpraHuyeCcKoro Mupa.

O6opynoBanue: repOapuul pacTeHHUl Pa3IMYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX, BJIQKHBIE IpernapaTbl
JKUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM UTJIOKOXKHUX, CKEJIEThl I03BOHOYHBIX )KUBOTHBIX, Uydelia NTHUI] U
3Bepel, KOJUIEKIIMN OKaMEHeJIOCTE!, MOJIE3HbIX HCKOIIAeMbIX, MYJISDKM OPraHUYECKUX OCTaTKOB OPraHU3MOB.
BupryanbHnas JadoparopHas padora «MoaenupoBanue onbiToB Musuiepa—tOpu 1mo u3ydeHuto abuoreHHoro
CHHTE3a OpPraHWYeCKUX COCIMHEHHI B TIEPBUYHON aTMOCchepey.

JlabopaTopHasi padora «/3yueHre u onrMcaHue HCKOMAaeMbIX OCTATKOB JIPEBHUX OPraHU3MOB).

IIpakTuueckas padora «3yueHue ocoOeHHOCTEN CTPOCHUS PACTEHUN Pa3HbIX OTAEIIOBY.

IIpakTnueckas padora «/3ydenne ocoOEHHOCTEH CTPOSHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4eJI0BeKa — AaHTPONOreHe3

Paznensl v 3anaun anTponosiorun. MeToabsl aHTPOIOJIOTHH.

CraHoBJIEHHE TIPEJCTABICHUN O MPOUCXOXKIEHUM 4yenoBeka. Penurnosnueie Bo33peHus. CoBpeMeHHbIE HayYHBIE
TEOPHH.

CxoncTBO uenoBeKka C JKMBOTHBIMU. CHCTEMaTH4ECKOE MOJOKEHHE uenoBeka. CBUIETENbCTBA CXOZACTBA
YeNoBeKa C JKUBOTHBIMHU: CPAaBHUTEIbHO-MOpP(dooruueckue, 3MOproIorndeckue, Gpu3nonoro-0MoXuMmu4eckue,



noBefeHueckre. OTanuus yeloBeKa OT )KMBOTHBIX. [IpsAMOX0kKIeHe U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB.
Pa3BuTue rOJ0BHOI0 MO3ra U BTOPON CUTHAJIbHOU CUCTEMBI.

JBuxyme cuibl ((hakTopbl) aHTPOMOreHe3a: Ouoliornyeckue, conranbHbie. COOTHOIIEHNE OMOIOTHYECKUX H
COLIMAJIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHbIE CTaJuU aHTpoIoreHes3a. PanHue yenoBekooOpa3Hble 00€3bAHbI (IIPOKOHCYIIbI) U PAHHHUE MOHTUABI —
olIye NpeaKyu 4e0BeKOOOpasHbIX 00€3bsiH U JIIoJel. ABCTPAJIONUTEKH — JBYHOTHE MpeakH joaei. Yenosek
yMEINbId, IEPBbIE U3TOTOBJICHUS OPYINUN Tpyaa. YenoBeK NpsAMOXOASLIMI U MEPBbIM BBIXOJ JIOJEH 3a IIPEIeIbl
Adpuku. YenoBek reigenbOeprckuii — oOMMNA MPEJOK HEAHJAEPTAILCKOTO YEJIOBEKa M YEJIOBEKa Pa3yMHOrO.
YenoBek HeaHJEPTANIbCKUM KaK BHUJ JIFOJEH XOJOJHOIO KiIMMaTa. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHHCOBCKHIA YeJIOBEK, OCBOSHIE KOHTUHEHTOB 3a mpeaenaMu Adpuku. [Taneorenerika v naaeoreHOMHUKa.
DBOIONHS COBPEMEHHOT0 YesioBeka. EcTecTBeHHBIN 0TOOP B MOMYISAIUAX YenoBeka. MyTallMOHHBIN Mpoliece u
nomumop¢usM. [lomymsimroHHbIe BONHBI, apelid reHoB, murpanus U «3(G(EKT OCHOBATeNs» B MOMMYJISIIHIX
COBPEMEHHOI0 YEJIOBEKA.

Uenoseueckue pacel. [lonsitue o pace. bonbume packl: eBporeougHas (eBpas3uiickas), aBCTpajo-HErpouaHas
(3xBaTOpHAIbHAS ), MOHI'OJIOWIHAS (a3MaTCKO-aMEepUKaHCcKasi). BpeMs u myTu pacceneHus yeiaoBeKa 1o IUIaHeTe.
EnunctBO uenoBeueckux pac. Hayunas HecocTosTenbHOCTh pacu3ma. [Ipucrnoco0ieHHOCTh YenoBeka K pa3HbIM
YCIIOBUSIM OKpYy)Karolied cpeabl. BausHue reorpaduueckoit cpenbl u apeiida reHoB Ha MOPQOIOTHIO H
($U3MO0IJIOTHIO YeNloBeKa.

MexaucuumnInHapHble MEeTObl B GU3NYECKOi (OMOJIOrHYecKoii) aHTPOMOIIOTUU. DBOJIOIMOHHAS AHTPOIOJIOT U
U MaJCOAHTPONOJOTUSl YEJIOBEUECKUX MONyJsuil. buocolnuanbHble HUCCIENIOBAaHUS NPUPOABI YEJOBEKa.
HccnenoBanre KOABOMOUUN OMOJIOTHYECKOTO M COLMATBHOTO B UETIOBEKE.

JdeMoHcTpanuu

IToprpersi: Y. apsuH, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl U cxembl: «MeToabl aHTPOMOJIOTUNY, «[ 0JIOBHONW MO3T 4elnoBeKa», «UenoBekooOpa3Hbie 00€3bsHBIY,
«CKeNeT 4YesioBeKa M CKENeT IIMMIaH3e», «PyIHMMEHThl M aTaBU3MbD», «JIBMXKyIIME CUJIbI aHTPOIIOrEHE3a»,
«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTpAJIONUTEK», «YenoBek ymenblii», «YenoBek NPpAMOXOMSIINY,
«JlenncoBckuii uyenoBek» «Heanneprambub», «KpomanboHub», «lIpenku dyenoBeka», «ITambl 3BOJIOIUU
yesnoBeka», «Pacel yenoBekay.

O6opynoBanue: MYISDKHM  OKaMEHENOCTeH, TMPEIMETOB MaTepHaldbHOM KyJIbTYphl TMPEAKOB UeNOBEKa,
periponykiuu (pororpaduu) KapTHH ¢ MHUGPOJIOTHUYSCKUMH UM OUOJNICHCKUMHU CIOXKETaAMH IPOUCXOXKICHHUS
yenoBeka, GoTorpaguu HaX0JOK MCKOMAEMbIX OCTaTKOB YEJIOBEKa, CKEJIET YeIOBEeKa, MOJIEIb Uepera YeJoBeKa U
yepena MUMITaH3€, MO Eb KUCTH YEJI0BEKAa M KMCTH IIMMITaH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.
Jlabopatopnas paGora «l3yuenne o0coOEHHOCTEH CTpOEHHUSI CKeJleTa YeloBeKa, CBSA3aHHBIX C

MMPAMOXOXKICHUCM ).
HpaKanecxaﬂ paﬁoTa ((I/ISY‘ICHI/Ie AKOJIOTHUYECKUX aJalTalyii 4eIoBeKay .
Tema 6. Jkojorus — HayKa 0 B3aMMOOTHOIICHUAX OPraHU3MOB H HAAOPraHU3MEHHBIX CHCTEM C

OKpYy:KawlIeil cpeaoi

3apokieHre U pa3BuTHE dKojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse, H. A. CeBepuoBa, D. 'ekkens, A.
Tencnu, B. H. CykauéBa. Pa3gensl u 3agauu sxKoi0orun. CBsi3b 9KOJIOTHU C IPYTUMHU HAyKaMH.

Metoasl skosioruu. [loneBble HaOMIOAEHHS. DKCIEPUMEHTHl B 3KOJOTMU: HPUPOJHBIE M J1aOOpaTOpHBIE.
MonenupoBaHue B 3KOJIOrMU. MOHUTOPUHT OKPYXKAIOIICH CPebl: JIOKAIbHbIN, pErHOHABHBIN U TT100aTbHBIM.
3Ha4YeHHE DHKOJOIMYECKUX 3HAHUW JUI1 4YeNOBEKa. OKOJOTMYECKOE€ MHUPOBO33pEHHE KaK OCHOBAa CBA3EH
yelnoBeyecTBa ¢ mHpupoaod. PopMHUpOBaHME HKOJIOIMYECKOM KyJIbTYpPhl M 3KOJIOTMYECKOM I'PaMOTHOCTH
HAaCEJICHUS.

JdemoHcTpanumn

[TopTpetsi: A. I'ymGoasaT, K. ®@. Pynwse, H. A. Cesepiios, O. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuie! u cxemsl: «Pazgensl akogorun», «Metoasl 3kosnorun», «Cxema MOHUTOPHHTA OKPYKAIOIIEH CPeabD».
JlaGoparopHasi padoTa «/3yueHne METO0B SKOJIOITMUYECKUX HCCIEA0BaHUN».

Tema 7. Opranusmsel 1 cpeaa 00UTaHUA

Oxonoruueckue (akTopsl M 3aKOHOMEpPHOCTHM HX aedcTBud. Knaccudukanus 3Kogorndeckux (PakTopoB:
abuoTHueckue, OMOTHUECKHE, aHTpoIoreHHele. OOIMe 3aKOHOMEPHOCTH JIEHCTBUS SKOJIOTMYECKUX (PaKTOpOB.



[TpaBuno munumyma (K. Illnpenrens, FO. JIuGux). TonepaHTHOCTb. DBpPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuornueckue Gaxktopsl. CBET Kak 3koyorudeckuii Gpaxtop. JleiicTBue pa3HbIX y4acTKOB COJHEYHOTO CIEKTpa
Ha OpraHu3Mbl. DKOJIOTMYECKUE TPYMIbl PACTEHU U JKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUTrHajibHas poJib
ceeta. doronepruoansm.

Temnepatypa kak sKkojoruueckuil Qaxrtop. [eiictBue TemmepaTypsl Ha opraHu3msbl. IloiikunorepmHbie U
FOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxxHocts kak skojormueckuil ¢aktop. Ilpucrnocobnenus pacTeHuil K MOJAEp)KaHUIO BOAHOro OanaHca.
Knaccudukanus pacteHuii mo oTHomeHHIO K Boje. [IpucmocoOsieHHs! >KMBOTHBIX K H3MEHEHHUIO BOJHOIO
pexUMa.

Cpensl oOMTaHHS OPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs, TJyOMHHAs IOJIOYBEHHA,
BHYTpHOpPraHu3MeHHas. PU3NKO-XMMHUUYECKME OCOOEHHOCTH cpei obuTaHus opranusmos. IlpucnocoOnenus
OpPraHMU3MOB K KU3HHU B Pa3HBIX CpeAax.

Buonornueckue putmbl. BHemHue 1 BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAMYHBIE PUTMBL. [IpHcIIOCOOIEHHOCTD
OpPraHM3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HHU.

Kuznennsie ¢opmbl opranu3zMoB. IlonaTtue o xu3HeHHON Qopme. JXXu3zHeHHbIEe (OPMBI PACTEHUM: TEpEBbA,
KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakropsl. Buabl 6uoTHYECKMX B3aMMOACHCTBHIA: KOHKYPEHIIHS, XUIIHUYECTBO, CUMOMO3 U €ro
dopmbl.  I[lapasutusm, Koomepamus, MYTyalu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO, HAaXJIEOHUYECTBO).
Herpoduueckue B3ammoneiictBusi (Tommueckue, ¢opuyeckue, ¢adbpuueckue). 3HaYCHHE OMOTHYECKUX
B3aMMOEUCTBUH JJIs CYILIECTBOBAHUS OPraHU3MOB B cpefe oouTanus. [IpuHIINI KOHKYPEHTHOT O HCKIIIOUEHUS.
JdeMoHCcTpanuu

Tabmuuel 1 cxeMbl: «JKoJoruueckue HakTopb», «CBETOBON CIIEKTP», « IKOJIOTUYECKUE IPYIIIbl )KUBOTHBIX 110
OTHOILEHUIO K CBETY», «TeIIOKpOBHBIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE MXUBOTHbIE», «DU3MOJIOrHYECKHE
aJjanTaluy >KUBOTHBIX», «Cpenpl oOMTaHUS OpraHu3MoBy», «buonoruueckue puTMb, «KHU3HEHHBIE (OPMBI
pactenuit», <«OKuszHeHHbIE (OPMBI JKUBOTHBIX», «DKOCHCTEMa IMHPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMaA
xBolHOrOo Jeca», «llemnm mnuTanus», «XumHudectBo», «Ilapasutuzm», «KonkypeHius», «CuMOn03»,
«KommeHncanmzmy.

O6opynoBanue: repdbapr paCTeHUM M KUBOTHBIX, MIPUCIOCOOJICHHBIX K BIMSHUIO PA3TUUYHBIX HKOJOTHYECKUX
daxkTOpoB, TrepbapuM CBETOJNIOOMBBIX, TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX pACTEHHUIl, CBETOJIOOUBEIE,
TEHEMOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAcTE€HUs, repOapul U KOJUJIEKIUH TEIJIONOOUBBIX,
3UMOCTOMKHMX, MOPO30yCTOMYMBBIX PAacCTEHUM, dydesa NTULl U 3Bepell, repdapun pacTEeHUH, OTHOCAIIUXCS K
rurpoputam, Kcepodpurtam, Me3opuTaM, KOMHATHBIE pPACTEHUS [JAaHHBIX TPYINI, KOJJIEKIUU >KUBOTHBIX,
OOUTAIOMIMX B pa3HbIX cpenax, repbapuu M KOJJICKIMM DPACTEHUH U IKUBOTHBIX, OOJAJAIOIIUX YepTaMu
MPUCIOCOOJIEHHOCTH K Ce30HHBIM M3MEHEHUSM YCIOBUMN KU3HU, repOapuu U KOJUIEKIIUU PACTEHUH U )KMBO THBIX
pPa3NUYHBIX JKU3HEHHBIX (OpM, KOJUIEKIIMH JKUBOTHBIX, YYacTBYIOIIUX B pPa3IUYHBIX OUOTUYECKUX
B3aUMO/IEN CTBUSIX.

JlaGopaTropHasi padoTa «BplsBiIeHrE TPUCTIOCOOICHHI OPraHU3MOB K BIUSHHIO CBETaY.

JlaGoparopHas padota «BplsiBiaeHrne npuciioco0IeHU OpraHM3MOB K BIUSHHUIO TEMIIEPATYPbI».
JlabopaTropHas pab6oTa « AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHUM U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. JkoJi0rusi BU0B ¥ NONMYJIsIIHA

DKOJOruuecKre XapakTepucTuku nonynsauuu. [lomymnsamus kak 6uonoruueckas cucreMa. Posib HeOgHOPOIHOCTH
cpensl, ¢usnyeckux OapbepoB M ocoOeHHocTel Ouonoruv BHJIOB B (OPMUPOBAHUU TMPOCTPAHCTBEHHOU
CTPYKTYphl nonynsauuid. OCHOBHBIE MOKA3aTeN MOMYJISIUUA: YUCICHHOCTh, INIOTHOCTh, BO3PACTHAS U TOJOBas
CTPYKTYpa, pO’KIAaEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTH, MUTPALIMSL.

Okonoruyeckas CTpykTypa nonysmsinuu. OlLleHKa 4YHMCJIEHHOCTH NOMyJsinuu. J[MHaMuMKa nomymisiuuu U eé
perymnsanusa. buotnueckuii moreHuuan momyJsinuud. MogenupoBaHWe IMHAMUKHM nomnyssinuu. Kpusele pocra
YUCIEHHOCTU nonyisauuu. Kpusble BbDKMBaHUA. Perymsuus 4YMCICHHOCTH MOMYJSLUN: poJib (PakTOpoB,
3aBUCAIINX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTHYECKUE cTpaTeruu BUAoB (I- u K-ctparerun).



[Tonatue 06 ’KoNOrMYecKoi HUIlIE BUAa. MectoobuTanue. MHOromepHas Mojenb 3konorndeckoid Humu Jx.U.
XatunHcoHa. Pazmepsl akonorunueckoi HuIM. [loTeHnuanbHas U peaau3oBaHHas HULIN.

Bun kak cucrema nonynsiui. Apeansl BUIOB. Buabl M UX JKU3HEHHBIE CTpPATErHU. ODKOJIOTMYECKHE
HKBHUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEICHHS M MUTPAIIM KUBOTHBIX. BHOTOrHYecKrne NHBa3uU 9yKEPOTHBIX BUJIOB.
JdeMoHcTpanuu

IToptper: k. 1. XaT4MHCOH.

Tabmumbpl u  cXembl: «DKOJOTHYECKHE XapaKTEePUCTUKH TMOmyssiuuy», «lIpocTpaHCcTBEHHAss CTpPYKTypa
oMyJISIuny», «Bo3pacTHbIe MUpaMUIbl MOMYISIUNY», «CKOPOCTh 3aCElIeHHS MMOBEPXHOCTH 3eMIIH Pa3TMYHBIMU
opraHuzMamm», «Mojeinb 3konorudeckoi Humm Jx. M. XaTanHcoHay.

O6opynoBanue: repdapum pacTeHUH, KOJUICKIIUU )KHBOTHBIX.

JlaGopaTropHas padora «IIpucrnocoOieHus ceMsH pacTEHUI K pacCeICHUIOY.

Tema 9. Jkos0rust cood1ECTB. IKOJIOTHIECCKHE CHCTEMBI.

CoobuectBa oprann3MoB. buoreHos u ero crpykrypa. CBs3u MeXxAy Opranu3MaMu B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIHOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME:
IPOAYLEHTHI, KOHCYMEHTBI, penyleHTol. Tpodudeckue ypoBHU. Tpoduueckue nenu m cetu. AOMOTHYECKHE
650ku 3xocucteM. [1ouBbI U MBI B 9KocucTeMax. KpyroBopoT BemecTB ¥ MOTOK SHEPTHH B SKOCHUCTEME.
OcHOBHbBIE MOKa3aTeNn IKOCUCTeMBbl. bromacca u mpoaykius. DKOJIOrnyecKkue mupaMubl ducell, OnoMaccsl U
SHEPruu.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @uyxmyayuu. HampaBieHHbIe 3aKOHOMEpPHBIE
CMEHBI COOOIIECTB — CyKIeccHH. llepBUuYHbIE U BTOpPUYHBIE CYKI[ECCHU W HMX MPUYHUHBL. AHTpPONOTEHHbBIE
BO37elcTBUs Ha cykueccuu. KnumakcHoe cooOuiectBo. bruopasHooOpasue u mojaHoTa KpyroBopoTa BELIECTB —
OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[TpupoaHble 3KOCHUCTEMBL. JKOcucmeMbl 03€p U peK. IKocucmemvbl Mopel U OKeanos. DKocucmemvl myHOp,
Jecog, cmenell, nyCmultb.

AHTpPOIOre€HHBbIE JYKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazimmuns MexJIy aHTPONOI€HHBIMH U
MPUPOAHBIMHA SKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucreM. ['opoackas ¢uopa u ¢dayHa. CHHaHTpOIU3ALIHS
ropojckoil paynsl. bronornyeckoe u X03siCTBEHHOE 3HaYE€HHE ar pOIKOCUCTEM U YPOOIKOCUCTEM.
3akoHOMEpHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aUMOCHCTBUN OPraHU3MOB B dKOCHcCTeMax. Ponb Kackaonozo
aghgpexma u 8udo06-30ughuxamopos (kiouesvix 6udo8) 6 GyukyuoHuposarnuu sxocucmem. IlepeHOC dHEPruu U
BEIIECTB MEXAY CMEXKHBIMU KOCHUCTEMaMU. Y CTOMYHUBOCTh OPraHU3MOB, MOMYJISIHI U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U AHTPOMNOr €HHBIX BO3/I€ICTBHIA.

Mexanuzmol 8030eticmaus 3a2pa3HeHULl pa3HblX MUNO0E HA CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM
U IKOCUCTEMHOM YPOBHAX, OCHOBbl IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030€UCMBUsL.
MeTo/1010T sl MOHUTOPUHIA €CTECTBEHHBIX M AHTPOIIOI'€HHBIX 3KOCUCTEM.

JleMoOHCTpanuu

[TopTpet: A. k. Tencnu.

Tabmuner u cxembl: «CTpykTypa OHOLEHO3a», «JKOCHCTEMa MIMPOKOIUCTBEHHOIO Jiecay, «IKOCHCTeMa
XBOMHOrO Jecan, «DyHKIMOHAIbHBIE TPYIIBI OpPraHW3MOB B JKocucTeMe», «KpyroBopor BemecTts B
skocucreme», «llemn nwmTaHus (macTOWIHAs, JAETpUTHAsA)», «ODKOJOTMYECKas MHUpaMHIa  YHCEID,
«DKoNoruveckass mupamuaa Oumomaccel», «IKOJOrMyecKas mnupamuga sHeprum», «OOpazoBaHue 00y0TaY,
«IIepeuuHas cykueccus», «BoccTraHoBieHHME Jieca TOCiIEe MOXkapa», «IKOCHUCTEMA O03epa», «ArpOoLEHO3»,
«KpyroBopoT BeIIECTB ¥ TTOTOK SHEPTHUH B arporeHo3ey, «IIpumeps ypoodKocHCTEM.

Ob6opynoBanue: repdapui pacTeHHU, KOIEKIIMU HACEKOMBIX, Uydelia NMTUIl U 3Bepeil, repOdapuu KyJabTypPHBIX U
JUKOPACTYIIUX PACTEHUMN, aKBapUyM KakK MOJENIb SKOCUCTEMBI.

IIpakTnuyeckas padora «/3yuenue u onucanre ypo03KOCHCTEMBD.

Jlabopatopnas padora «l3yuenue pa3HOOOpa3usi MEJIKUX TIOYBEHHBIX UJIEHHCTOHOTUX B Pa3HbIX
HKOCHCTEMAX.

IKCKypceHust «DKCKypcusi B TUIIHYHBIA OuoreoneHo3 (B nyOpaBy, O€pe3HsK, €JIbHHUK, Ha CYXOJOJIbHBIA WM
NOWMEHHBIN YT, 03€po, 00I0TO)».



JKcKypeHus «KCKypcusl B arpodKOCUCTEMY (Ha MOJIe WM B TENJIMYHOE X035 CTBO)».

Tema 10. buocdepa — rinodanbHas IKocHcTEMA

buocepa — obOmennanerapHas oOojiouka 3emilu, Il€ CYIIECTBYET MJIM CYyIECTBOBana XHU3Hb. Pa3zButue

npeacraBieHnii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6mochepst u

e€ coctaB. JKuBoe BeriecTBo Onocdepsl 1 ero QyHKIUU.

3aKkOHOMEpHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHocTH Ouochepsl Kak TI00aTbHONH 3IKOCHCTEMBI.

Jlunamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTB M OMOreoXMMHYECKHE LHMKIBI (yriepoja,

azora). PuTMHUHOCTb siBNIEHUI B Ouocdepe.

3oHanbHOCTH Ouochepsl. [lonstue o Guome. OCHOBHbIE OMOMBI CYLIHM: TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U

IIMPOKOJIMCTBEHHbIE JIECa, CTENM, CaBaHHbBI, IIyCTHIHM, TPONMYECKHE Jieca, BBICOKOrophs. Kimmar,

pPacCTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U (yHKIHUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOrO IMOTeHIInaNa U OnochepHbIX GyHKINH.

JdemoHCcTpanun

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

Tabmune! u cxemsl: «I'eocheps 3emmm», «Kpyrosopor a3ora B npupoae», «KpyroBopot yriepona B mpupoae»,

«Kpyrosopor kucnopora B mpupoae», «Kpyroopor Boasl B npupoae», «OCHOBHbIE OHMOMBI CyIIN»,

«Knumatnueckne nosca 3emum», «Tynnppay», «Taiiray, «CMmemansbii jecy, «lIlIMpoKoIMCTBEHHBIN J€Cy,

«Crenby», «CaBanHay, «Ilycroina», « Tponuueckuii necy.

Ob6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJIGKIIUH HKHUBOTHBIX.

Tema 11. YestoBek U OKpy:Kauas cpeaa

DKOJIOTHYeCKue KPHU3MChl M UX INpUUMHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHUE BO31YyIIHON

cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOU cpelbl. OXxpaHa BOAHBIX pecypcoB. Pazpymienne moussl. Oxpana

MOYBEHHBIX pecypcoB. VI3MeHeHue Kimmara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENBHBIN U )KUBOTHBIA MHUp. OXpaHa paCTUTENBHOIO U )KUBOTHOTO MHpA.

OcHOBHbIE MTpPUHLHUIBI OXpaHbl npupoasl. KpacHeie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPHUU

(OOIIT). boranuyeckue caJpl ¥ 300J0TUTYECKHE MAPKH.

OCHOBHbIE MPUHIUIIBI YCTOMYNUBOTO pa3BUTHS YeJIOBEUECTBA U NMPUPOALL. ParoHaabHOe MPUPOONOIb30BaHIE

U COXpaHEeHHe OMOJOrmueckoro pasHooOpasus 3emu. OOIMe 3aKOHOMEPHOCTH TJI00ATBHBIX IKOIOTHYECKUX

Kpru3ucoB. OCOOEHHOCTH COBPEMEHHOT0 KpPU3UCa U €ro BEepOSTHBIE TOCIEACTBHSL.

Pa3BuTHe METOZOB MOHMTOPHMHIA DPa3BUTHS ONACHBIX TEXHOTEHHBIX IpoleccoB. Cucmemmuvie uccieoosanus

nepexooa Kk pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU 2Hepeemuxe. buonocuueckoe pasznoobpasue u

ouopecypcwl. Hayuonanvhvie ungopmayuonnvie cucmemvl, obecneuusarowjue 00CmMyn K UHGopmayuu no

COCMOAHUI0 OMOENbHBIX 6U008 U dKocucmem. OcHo8bl IKopeadburumayuy dKocucmem u cnocobos 6opvovl ¢

buonoepesicoenuamu. Pekoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JleMOHCTpanuu

Tabmuubl U cxembl: «3arps3HeHue atMocdepb», «3arps3HeHue Tujapocepb», «3arpsg3HeHHe IOYBBI»,

«[TapuukoBslit 3pdexT», «Ocobo oxpaHsieMble IPUPOJHBIE TEPPUTOPUN Y, «MOeIH YIPaBIIEMOr0 MUPa.
Oo6opynoBanue: ¢hororpaduu OXpaHAEMbIX pacTeHUH W KMBOTHBIX KpacHol kauru Poccuiickoit denepanuu,
KpacHoll KHUTH pernoHa.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUM A ITPOT'PAMMBI 110 BMOJIOI'MN HA YPOBHE
CPEIHET'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS 00YYarOIIUMUCS MPOrPaMM CPEIHEro 00IIero
00pa3oBaHMs: TNYHOCTHBIE, METAIIPEIMETHBIE U TTPEIMETHBIC.

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUS TMPOTPaMMBl MO OWOJOTHUU BBIACICHBI CIEAYIOIINE
COCTaBJIIOLIME: OCO3HAHHE OOYYaIOIIMMHUCS POCCUHCKON TpakJIaHCKOW HJEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAaMOCTOSITEIBHOCTH M CaMOONPENEICHUI0, Haauyue Momusayuu K OOydEeHHIO0 OHOJoruw,
yenenanpasieHHoe pasgumue BHYTPEHHUX YOEXKICHUH JHUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaaWLUUN pa3BUTHUS OHUOJOTMYECKOTrO 3HAHMS, 20MOBHOCMb U CNOCOOHOCMb O0YYarOIINXCS
PYKOBOJICTBOBaTbCSI B CBOEW JEATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKaMHU, MPHUCYIIMMHU CHCTEME
OHMOIOrHuecKoro o0pa3zoBaHus, Haauuue npasoCco3HaAHUs FKOITOTUIECKON KYIbTYPbl, CNOCOOHOCMU cmMasumsb eI
Y CTPOUTDH )KU3HEHHBIE TUIAHBI.

JIm4HOCTHBIE pe3yJabTaThl OCBOEHHUS IMPOrpaMMbl MO OHOJIOTMH JOCTHTAIOTCS B €IWHCTBE Y4eOHOH u
BOCIIUTATENbHON JEATEIbHOCTA B COOTBETCTBHUM C TPAAMIMOHHBIMH POCCUHUCKHMHU COLUOKYJIbTYPHBIMU,
HUCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TMPUHATHIMH B OOINECTBE MpaBUJIAMU U HOPMaMH
NOBEJICHUS U CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHMs, CaMOBOCIMTAHHUS U CaMOpa3BUTHUS, Pa3BUTHS
BHYTPEHHEW NO3ULMU JUYHOCTH, MATPUOTH3MA M YBAXKEHUS K 3aKOHY W MPAaBOMOPAIKY, YEIOBEKY TpyAa M
CTaplieMy MOKOJIEHUIO, B3aMMHOTO YBa)KE€HUs, OEPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACJEIUIO U TPaIULUAM
MHOTOHAI[MOHAJIbHOT0 Hapojaa Poccuiickoin deaepanuu, Npupojie U OKpYyKaroliel cpee.

JImuHOCTHBIE pE3yJbTaThl OCBOCHHUS Y4yeOHOro mpeamera «bHOJOTHS» MOKHBI OTpPa)KaTh TOTOBHOCTH H
CIOCOOHOCTh O0YYaIINUXCS PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JTMYHOCTH, CHCTEMOM
[IEHHOCTHBIX OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOCKACHHH, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM LIEHHOCTIM
poccuiickoro oOmiecTBa, paclIMpeHUe KXU3HEHHOTO OIbITa W ONbITa JEATENbHOCTH B MPOIECCe pealln3aluu
OCHOBHBIX HaIllpaBJICHUI BOCIUTATEIIbHON €SI TEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHUSI:

chOPMHPOBAHHOCTh TPAXKIAAHCKON TMO3UIMKM OOYyYaromerocs KaKk aKTUBHOIO M OTBETCTBEHHOI'O 4JICHA
poccuiickoro o0I1ecTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBAXKEHUE 3aKOHA M MPABOIOPS/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH NEATCTLHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUU YYCOHBIX U
MO3HABATENLHBIX 33/1a4, BHIMOJHEHUN OMOJIOTMYECKUX SKCIEPUMEHTOB;

CIIOCOOHOCTH ONPENEIITh COOCTBEHHYIO MO3UIIUIO TTO OTHOIIEHHIO K SIBICHUSM COBPEMEHHOM KU3HU U OOBSCHATD
ee;

YMEHHUE YYHUTHIBATh B CBOUX JEHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJCUCTBUS JIFOJIEH C Pa3HBIMHU
yOXIEeHUSMHU, KyJIbTYPHBIMU [IEHHOCTSIMU U COIIMATBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJHEHUSI Y4YE€OHBIX, I103HABATEIBHBIX U
UCCIIEZIOBATEIILCKUX 3a/au, YBaXKUTEJIBHOI'O OTHOLICHHS K MHEHHUIO ONIIOHEHTOB MPU OOCYXIEHUU CIOPHBIX
BOIPOCOB OMOJIOTUYECKOT'0 COJIEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKOM J1€ITEIbHOCTH

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

CcOPMUPOBAHHOCTh POCCUUCKON TPakJAaHCKOH HIECHTHYHOCTH, MATPUOTHU3MA, YBAXKEHHS K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTU Iiepen PoamHON, ropaocTu 3a CBOM Kpaid, CBOXO PonuHy, CBOW SI3bIK U KYJBTYpY,
IIPOIIUIOE ¥ HACTOSIIIIEE MHOIOHAIMOHAIBLHOT 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAWI0 M MaMSATHUKAM HPHUPOJbI, TOCTUX)eHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIIE;

CIOCOOHOCTh OIICHUBATH BKJIaJI POCCUUCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYCHHS
OMOJIOTUH B TMO3HAHUH 3aKOHOB TIPUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uzeliHas yoex1EHHOCTb, TOTOBHOCTD K CIIYXEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 32 €ro Cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:



OCO3HAHUE yXOBHBIX IEHHOCTEN POCCUICKOr0 Hapo/a;

cOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3THUECKOT O [1OBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYallUI0O M IPUHUMATh OCO3HAHHBIE pPEIIEHHs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIaJ]a B IOCTPOEHUE YCTOWYMBOro Oy1yIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM POAUTENSIM, CO3/IaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O NMPHUHITHS HEHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUH C TpaguuusMu HaponoB Pocenn;

4) 3cTeTHYeCKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYas 3CTETHUKY ObiTa, HAYYHOTO M TEXHHMYECKOro TBOPYECTBA, CIIOPTAa,
Tpy/la, OOIECTBEHHBIX OTHOIICHUH;

[IOHMMAaHUEe SMOLMOHAJILHOI O BO3EICTBUS JKUBOU IIPUPOBI U €€ [IEHHOCTH

TFOTOBHOCTh K CaMOBBIPDAKEHHIO B pa3HBIX BMJIaX HCKYCCTBA, CTPEMIIEHHE IpPOSABIATH KauecTBa TBOPUYECKOU
JUYHOCTH;

5) puzuueckoro BocnuTaHusi, GopMHUPOBAHUS KYJIbTYPbI 310POBbSl H IMOIHOHATBHOTO 0J1ar0NOJIYYHS:
NOHMMaHHWE WU pealu3alusl 370poBOro M 0Oe3omacHoro oOpa3za JKU3HM (340pOBOE NHMTaHUE, COOJIIOJEHUE
TMTHEHUYECKUX IpPaBUI U HOPM, cOalaHCHUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas (uszndeckas
aKTHUBHOCTbB), OEpEKHOr'0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOILEHHsS K COOCTBEHHOMY (u3nyeckoMy H
IICUXUYECKOMY 370POBbIO;

NOHUMAaHME LEHHOCTH MPaBUJ HHAMBUIYAJIBHOI'O M KOJUJIEKTMBHOTO O€30MaCHOrO IOBEIECHUS B CHUTYyalMsX,
YIPOXKaIOUIMX 340POBBIO U KU3HHU JIHOJEH;

OCO3HAHHUE MOCJIEACTBUN 1 HEMPUATHUS BPEIHBIX PUBBIYEK (YIIOTPEOIEHHs aJKOr 0151, HAPKOTUKOB, KYPEHHUs);

6) TPy10BOr0 BOCIMTAHMS:

FOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MacTePCTBa, TPYAOI00UE;

FOTOBHOCTh K AKTUBHOM JI€ATEJIbHOCTH TEXHOJIOIMYECKOM U COLHaJbHOM HamnpaBiIE€HHOCTH, CIIOCOOHOCTb
UHULMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEJIHO BBIIOJIHATH TAKYIO 1€ATE€IbHOCTD;

UHTEpEC K pa3InyHbIM cdepamM MpodeccHuoHAIbHON AeITeTbHOCTH, YMEHHE COBEpILIaTh OCO3HaHHBIA BBIOOP
Oymymuiei mpodeCCHu 1 peaTn30BbIBATh COOCTBEHHBIEC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTB K 00Pa30BaHMIO U CaMOOOPa30BaHHIO HA MPOTSIKEHUH BCEH KHU3HH;

7) IKOJIOTHYeCKOT0 BOCIUTAHUS:

JKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIIEHHWE K NpPUpPOJE KaK MCTOUYHMKY >KM3HM Ha 3emie, OCHOBE €&
CYLIECTBOBAHMSI;

MOBBIIIEHUE YPOBHSI SKOJIOTMUECKON KYJIbTYphl: NPHOOPETEHUE ONBITA IJIAHWPOBAHUS MOCTYINKOB M OLEHKH HMX
BO3MOXKHBIX ITOCIIEACTBUM ISl OKPYXKAIOIIEH CPENbL;

OCO3HaHHUE II100aJIbHOr0 XapaKTepa SKOJIOTHYECKUX MTPo0JIeM U IyTell UX peleHus;

CIIOCOOHOCTb UCI0JIb30BaTh MPUOOPETaeMble IPH U3yYEeHUH OMOJIOTMH 3HAHUS U YMEHUS IPU peLICHUU MpodiieMm,
CBSI3aHHBIX C pAllMOHAJIBHBIM IPUPOIOIOJIb30BaHMEM (COOJIIOZACHHE IIpaBUI TOBEACHUS B IPHUPOJIE,
HaIpaBJIEHHbIX HA COXPAHEHHE PAaBHOBECHSI B 9KOCUCTEMAaX, OXpaHy BUJI0OB, SKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUSTHE IEHCTBUMN, NPUHOCAIIUX BpEN OKpYXKarolled NPUPOJHON cpene, yMEHHe IPOrHO3MpPOBaTh
HeOIaronpusaTHbIE 3KOJOIMYECKHE OCIESICTBHS PEIIPUHIMAEMbIX 1eHCTBUI U IPeOTBPAILATh UX;

HaJIMYUE€ PaA3BUTOTO 3KOJOTMYECKOrO  MBIIIJIEHUS, OSKOJIOIMYECKOM KyJbTYypbl, OMNBITa JAESATEbHOCTU
9KOJIOTUYECKONW HAIpaBJI€HHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCSI UMH B I103HABATEJIbHOW, KOMMYHUKATHBHOH H
COLIMAJIbHOM MPAKTHUKE, FOTOBHOCTU K YYaCTHIO B IPAKTHUECKOH J1€ATEIbHOCTH 3KOJOTHYECKON HAlIPaBJIEHHOCTH;
8) neHHOCTH HAYYHOI'0 MO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHHS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKu U
OOIIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JAMAJIOre KYyJIbTYp, CHOCOOCTBYIOIIEIO OCO3HAHMIO CBOErO MecTa B
HOJMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOM KyJIbTYypbl KaK CpPENCTBA B3aUMOJICHCTBUS MEXAY JTIOAbBMH U
MO3HAHMS MUPA;

NOHUMaHME crenuPuKn OMONIOrMK Kak HayKH, OCO3HaHUSA €€ ponu B (pOpMUPOBAHMM PAllMOHAIBLHOTO HAYYHOTO
MBILUIEHUS, CO3AAHUU LIEJIOCTHOI'O IIPEJICTaBIEHNUs 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE IPUPOJIbI, YETIOBEKA U



o0IliecTBa, B IO3HAHWM NPUPOAHBIX 3aKOHOMEPHOCTEH M pelleHHH MpoOJieM COXpPaHEHUs IPUPOIHOIO
paBHOBECUS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU 711 COBPEMEHHOM LIMBUIM3AIMU: 00eCIeueH sl HOBOI'O YPOBHS Pa3BUTHUS
MEIULMHBI, CO3AaHHE IEPCIEKTUBHBIX OMOTEXHOJOTMHM, CIIOCOOHBIX peulaThb PECYpPCHbIE MPOOJIEMBbl Pa3BUTHUS
YeJI0BeUECTBa, MMOUCKAa MyTed BBIXOJa U3 TIJI00AJbHBIX AKOJOTMYECKHX HpoOsieM U obecreueHus nepexoia K
YCTOMYMBOMY pPAa3BUTHIO, palliOHAJbHOMY HCIOJb30BAHUIO MIPUPOIHBIX PECYpcoB M (DOPMUPOBAHUIO HOBBIX
CTaH/APTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B LIEJSIX MOBBIIIEHUS 001eil KyJIbTYpbl, €CTECTBEHHO -
Hay4YyHOU IPaMOTHOCTH, KaK COCTaBHOM yacTu (PyHKLIHMOHAIBLHOW IrPpaMOTHOCTH 00ydaromumxcs, GopMupyemMoi mpu
U3y4eHUU OUOJIOTHH;

NOHUMAaHME CYIIHOCTH METOJIOB MTO3HAHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BATh
[OJyyaeMble 3HAaHUS AN aHaIW3a U OOBSICHEHUS SBJIECHUI OKPYXAlOIIETO MUpa U HPOUCXOASIINX B HEM
U3MEHEHUH, YMEHHE JeflaTh 0OOCHOBAHHBIC 3aKIIOUYEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C
LEJIBIO TTOJIy4EHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJIOIMYECKHWE 3HAHMS JUIS pelleHUs HpoOsieM B peajbHBIX
KU3HEHHBIX CUTYaLMsIX;

OCO3HAHUE LIEHHOCTH HAy4YHOH IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISITh NMPOEKTHYIO M HCCIIENO0BATEIbCKYIO
JESTeIbHOCT NHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHHUIO, K AKTUBHOMY IOJIyYEHHIO
HOBBIX 3HaHUH 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTIMH.

METAITIPEAMETHBIE PE3VJIbT ATbBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHS y4eOHOro mpeaMera «bBHOJOrUsA» BKIIOYAKOT: 3HAYUMBIC IS
bopMHUPOBAaHUS MHPOBO33PEHUS OOYYAOUIMXCS MEXAUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIe
MIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUPA U CHEeMU(UKY METOJOB IMMO3HAHUS, UCIIOIB3YEMbBIX B
€CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEPTHs, SBJICHHUE, MPOIIECC, CUCTEMa, Hay4YHBbIA (PaKT, TPHUHIIUI, THUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCCICIOBaHNE, HAONIOACHUE, W3MEPEHHE, OSKCIEPUMEHT U JpYTHe);
YHUBCPCAJIbHBIC y‘le6HI)Ie )ICP'ICTBHSI (HOBHaBaTeHBHBIC, KOMMYHUKATUBHBIC, pel"y.]'ISITI/IBHBIe), O6CCHC‘II/IBaI-OHII/IC
dbopMupoBanrue (GYHKIIMOHATIBHOM TPAMOTHOCTH M COIMAJIBHOW KOMIIETSHIIMH OOYYalOIUXCsl; CIIOCOOHOCTH
06yqafo1m/1xcs[ HCITO0JIb30BAaTh OCBOCHHBLIC MCKAUCHUIINIMHAPHBIC, MUPOBO33PCHUCCKUEC 3HAHUA U YHUBCPCAJIbHBIC
y4eOHbIe el CTBHS B IO3HABATEIILHOM M COIIMAILHOMN MPaKTHKE.

B pesynbraTe un3ydeHus OMOJIOTMM Ha YypOBHE cpeAHero ooOuero obpasoBaHus y oOydaromerocs OynayT
c(OopMUPOBaHbl I1O3HABATENIbHbIE YHUBEPCAJIbHbIE Y4Y€OHbIE AEHCTBUS, KOMMYHHKAaTHUBHBIE YHUBEPCAJbHBIE
y‘IGGHBIC HeﬁCTBHﬂ, PETYIATHBHBIC YHUBCPCAJIBLHBIC yT-I€6HBIC HCﬁCTBHﬂ, COBMCECTHasA ACATCIBbHOCTD.
MeranpeaMeTHBIE pe3yIbTaThl OCBOCHUS IIPOTPAMMBI CPEIHETO 00IIEro 00pa3oBaHMs JODKHBI OTPaXKaTh:
OBjasenne yHUBEpPCATbHBIMHI Y1eOHBIMHI MO3HABATEILHBIMH AefiCTBUSMU:

1) 6a3oBbIe JorHYecKHE TeHCTBUSA:

CaMOCTOATENILHO (POPMYIIMPOBATh U aKTyaJIM3UPOBATh MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCII0JIb30BaTh IIpU OCBOCHUHU 3HAaHUH HpI/IéMBI JJOrM4C€CKOIro MBIIIJICHUA (aHaJII/ISa, CHUHTC3a, CpaBHCHUA,
Kkinaccupukanuy, 000OIICHMS), PACKpPhIBATH CMBICA OHOJOTMYECKHX IOHSATUH (BBIICISATh HMX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIUBATH CBSA3U C APYTUMH MOHATHUIMM);

OnpeACiIATL LCIW ACATCIIbHOCTHU, 3aJaBasd IapaMCTpbl U KPUTCPHUHU HUX OOCTUIKCHHA, COOTHOCHUTH PC3YJIbTAThl
ACATCIBbHOCTHU C ITOCTAaBJICHHBIMHU ILCIISIMU,

UCIOJIb30BaTh OMOJIOTHYECKUE MTOHATHUS AJ1s1 00BbsICHEHUS (PaKTOB U SBJIEHUHN JKUBOM MPUPOIBL;

CTPOUTDH JIOTUYCCKUC PACCYIKICHUS (I/IH)IyKTI/IBHI)Ie, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBISIBJEITb 3aKOHOMCPHOCTH U
MMPOTUBOPECYUS B paCCMATPUBACMBIX SBJICHUAX, (bOpMy.HI/IpOBaTI) BBIBOABI U 3aKJIFOUYCHUA,

MPUMCHATb CXEMHO-MOCJIbHBIC CPECACTBA IJIA MPEACTABIICHUA CYHICCTBCHHBIX CBSI3€M M OTHOIIIEHUM B Hn3y4aCMbIX
OHMOJIOTHYECKUX O6L€KTaX, a TaKXKeE HpOTI/IBOpe‘II/Iﬁ Pa3HOro poJa, BbIABJIICHHBIX B PA3JIMYHBIX I/IH(bOpMaIII/IOHHI)IX
MCTOYHHKAX;



pa3pabaThiBaTh IJIaH pEHIeHUs MPOOJEMbl ¢ YYETOM aHalIM3a MMEIOIIMXCS MaTepHAbHBIX U HEMaTepUaIbHbBIX
pecypcoB;

BHOCUTh KOPPEKTUBBI B JE€ATEIbHOCTb, OLIEHMBAaTh COOTBETCTBUE pE3yJbTAaTOB LEJISIM, OLIEHUBAThb PHUCKU
MMOCJICACTBHM AEITCIHFHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX pEATBHOTO, BHUPTYyAJBHOTO M KOMOMHUPOBAHHOTO
B3aHMOJICH CTBHSI,

pa3BUBATh KPEATUBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBUA:

BIIAJICTh HABBIKAMHU Y4E€OHO-MCCIIEIOBATEILCKOM U MPOCKTHOW JESTEILHOCTH, HABBIKAMH Pa3pelIeHHs Mpoliem,
CIOCOOHOCTRIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TIOMCKY METOJOB peIIeHHs] MpaKTUYeCKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METOJIOB MTO3HAHUS;

WCIOJIb30BaTh pa3iMYHbIe BUABl JEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEepHpeTali,
npeo0pa3oBaHUI0 U MPUMEHEHHUIO B YUYEOHBIX CHTYallUsX, B TOM YHUCJIE MPU CO3AaHUHU YUYEOHBIX M COIIMATbHBIX
MIPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH U
METOJIaMH;

CTaBHUTb U (HOPMYNIHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHOMN ACSITEIFHOCTU U )KU3HEHHBIX CUTYaIINSX;
BBISIBJISITh INPUYMHHO-CIIEICTBEHHBIE CBSI3M M AKTYaJU3UpOBaTh 3aJady, BBIJBUraTh TUIIOTE3y €€ peLIeHUS,
HaXOJUTh apryMEHTHI JIJIsl J0KA3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a1aBaTh apaMeTpbl U KPUTEPUH PELICHUS;
AQHAJM3MUPOBATh MOJYYEHHBbIE B XOJI€ PELICHUs 3aJa4d pe3yJbTaThl, KPUTUUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIlaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISATH IIEJICHATIPABICHHBIN TTOMCK IEPEHOCA CPEACTB M CIIOCOOOB JIEUCTBHS B TPO(ECCHOHATBHYIO CPEy;
YMETh IEPEHOCUTDH 3HAHUS B TTO3HABATENBHYIO U MMPAKTHUECKYIO 00JIACTH KU3HEACATEIHLHOCTH,

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX PEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJCH, MpEJaratb OPUTHHAIBHBIE TOJIXOJBl M PEIICHUs, CTAaBUTh MpOOJIEMbl W 3aJayH,
JIOITY CKAIOIIHE aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ unopmanmeii:

OPHEHTUPOBATHCSI B PA3NIMYHBIX MCTOYHUKAX HHGPOpPMAIMH (TEKCTe Y4eOHOro mocoOus, HaydHO-TOMYJISIPHON
JIUTEpaType, OUOJIOTMYECKUX CJIOBApSIX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX Oa3zax JaHHBIX, B MHTepHere),
AQHAM3UPOBATh WHQPOPMAIMIO PA3JIMYHBIX BHUIOB U (OPM TMPEACTABICHHUS, KPUTHYECKH OICHUBATH €&
JIOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

dbopMyIHMpoOBaTh 3aMPOCHl U MPUMEHITH Pa3IMYHBIE METObI IPH MOUCKE U 0TOOpe OMOIOrHYecKoil HHPOpMaLINH,
HEOOXOAMMOM JJIsl BBINOJIHEHUS y4eOHbBIX 3a/1a4;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEpPILEHCTBOBAThH
KYJIbTYpPY aKTUBHOI'O UCI0JIb30BAaHUSI PAa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHUMANbHYI (OpMYy TNpeAcTaBlieHUuss Ouonoruueckoil uHGOpManuu (CXEMBI,
rpaduKy, 1MarpaMMBbl, TaOJIUIbI, PUCYHKU U IPYTOE);

UCIOJb30BaTh HAYYHBIN S3BIK B KAa4eCTBE CpENCTBA IMpHU paboTe ¢ Ouonormyeckoil MHoOpMaIei: MpUMEHsTh
XUMUYECKUEe, (PU3NYECKHe M MaTeMaTHYECKHE 3HAKH W CHUMBOJIBI, (GOpMyibl, ab0peBuarypy, HOMEHKIATYpY,
WCI0JIb30BaTh M MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISITHOCTH;

BJIAJICTh HABBIKAMHU PACO3HABAHUS U 3alIUTHl MHpopMaruu, nHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.
OBJaeHHe YHHBEPCATbHBIMH KOMMYHMKATUBHBIMM J1€iCTBUSIMU ¢

1) oO1eHue:

OCYIIECTBJISATh KOMMYHHKAIIUM BO BCeX cdepax >KM3HU, aKTUBHO YYacCTBOBATh B JHAJIOre WM TUCKYCCUH IO
CYIIECTBY 00CYy»XIaaeMOi TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI, BEICKA3BIBATH CYKJEHUS OTHOCUTEIHHO BBITIOJIHEHUS
npeajiaraeMon 3aJayM, yYMTHIBaTh MHTEPECHl M COTJACOBAHHOCTH MO3ULMHI APYrMX YYaCTHUKOB JHUAJIOTa HJIH
JIUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOINEHUS, MOHUMATh 3HAYEHHE COIMAJILHBIX 3HAKOB, IMPENNOCHIIOK
BO3HUKHOBEHHS! KOH(JIMKTHBIX CUTYallUi, yMETh CMATYaTh KOH(MIMKTHI U BECTH TIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIICHUS M B3aUMOJICHCTBUSA, TOHUMATh HaMEepEHHs APYTUX JIIOIeH, TPOSBISTh
YBa)XXUTEJIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU opMme GOopMyIHPOBATH CBOH BO3PAKECHHUS,;
pa3BEPHYTO U JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPENICTB.
2) COBMeCTHAsI 1eATeJIbHOCTh:
MOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMaH/IHON ¥ MHAUBUIYaJIbHON paOOTHI IPH PEIIEHUH OMOJIOTHYECKON
npo0semMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYNMOBBIX (HOPM B3aMMOJCHCTBUS MPU PEUICHUHN
y4eOHOI 3a1a9H;
BBIOMpPATh TEMATHUKY M METOJBI COBMECTHBIX JEHCTBUN C YYETOM OOIIMX WHTEPECOB M BO3SMOXKHOCTEH KaXKJIO0TO
4JIeHa KOJUICKTHBA;
MIPUHUMATh LEJIM COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHHUPOBATH JEUCTBUS MO €€ JOCTHKEHUIO:
COCTaBIATh IUIAH JEUCTBUU, pACIpeneNsiTh POIM C Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOM paboThI;
OILICHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA KOMaHJbl B OOLIMI pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;
MpeIaratb HOBBIE IPOEKThI, OLIEHHBATh HJAEH C MO3WLUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;
OCYLLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEACHUE B pa3JIMUHBIX CHUTyalUsAX, MPOSBISATH TBOPYECTBO M
BOOOpaXkeHHe, OBITh UHUITUATHBHBIM.
OBJ1aieHHe YHUBEPCAJbHBIMH PeryJATUBHBIMHU JefiCTBUSIMU:
1) camoopranu3amnusi:
UCMOJb30BaTh OMOJOTMYECKHE 3HAHUS MJI BBISABICHUS MPOOJIEM M HMX pEUICHHsS B KXU3HEHHBIX U Y4eOHBIX
CUTYyalusIX;
BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11E€JIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX JICUCTBUSAX M MOCTYITKaX
10 OTHOILIEHHUIO K )KMBOH IPUPOAE, CBOEMY 30POBBIO U 3JOPOBBIO OKPYKAIOIINX;
CaMOCTOSTEIIbHO  OCYIICCTBJISITh  [MO3HABATEIbHYIO  JICSTCIBHOCTh, BBIBISTH MPOOJIEMBI, CTaBUTh W
bopmynrpoBaTh COOCTBEHHBIE 3a]]a4H B 00pa30BaTEIbHON JIEATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIbHO COCTaBJSITh IUIAH pEHIeHHs MNpoOJeMbl C Y4ETOM HMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOUYTEHUI;
JIaBaTh OIIEHKY HOBBIM CHUTYaIHsIM;
pacImpsITh paMK{ Y4€0HOTO ITpeMeTa Ha OCHOBE JIMYHBIX IMTPEAIOYTCHHIA,
JieNaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;
OLICHUBAThH IPUOOPETEHHBIN OIBIT;
CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO HMIMPOKON 3PYAMIIMU B Pa3HbIX 00JIACTAX 3HAHUM, IMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHD.
2) CAaMOKOHTPOJIb:
JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM;
BJIaJICTh HABbIKAMHU IO3HABATENbHON pedieKCMu KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUI M MBICIHTEIbHBIX
MPOIIECCOB, UX PE3YJbTATOB U OCHOBAHUM, MCIOJIL30BAaTh MPUEMBI pedIeKCHH IS OLEHKU CHUTyalluH, BhIOOpa
BEPHOI'O PEILLICHHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PELICHHS M0 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apPIryMEHTHI APYTUX IIPH aHAIU3€ PE3YyJIbTATOB JAEATEIbHOCTH;
3) npuHsiTHe ceds1 M APYrux:
MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;
MIPUHUMAaTh MOTUBBI U apPI'yMEHTHI APYTUX ITPH aHAIU3€ PE3yJIbTATOB JAEITEIbHOCTH;
MpU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBATH CIOCOOHOCTH IOHUMATh MUP C TTO3ULIUU JPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIbTATbI

[IpenmeTHBIE pE3YyJbTATHl OCBOSHMS cojep:kaHHs yueOHoro mpeamera «buonmorus» Ha yriayO0i€HHOM YpOBHE
OPHEHTHpPOBaHbl Ha obecriedeHne MpoduiabHOro oO0ydeHus oOyuaromuxcs Ouoigorud. OHU  BKIIOYAIOT:



cnenuduueckre 1 OMOMOTUU Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHUI O OCBOCHUIO, HHTEPIPETAINH U
npeoOpa3oBaHUIO 3HAHWM, BUABI JAEATEIbHOCTH MO MOJIYYECHHUIO HOBBIX 3HAHUH M MX MPUMEHEHUIO B pa3iIMYHBIX
yueOHBIX, a TaKKe B peajibHBIX JKU3HEHHBIX cUTyauusx. [IpenmMeTHbie pe3ynbTaThl MPEACTaBIEHBl MO TrojaM
U3Y4YEHUS.

[IpenmeTHbIE pe3ybTaThl OCBOCHHS yueObHOro npeamera «buomnorus» B 10 Kracce 1OKHBI OTpaXkaTh:
c(OpPMUPOBAHHOCTh 3HAHUNH O MECTe M POJM OHOJOrMU B CHCTEME €CTECTBEHHBIX HayK, B (OpPMHPOBAHUU
€CTECTBEHHO-HaYYHOM KapTUHbI MHpa, B MO3HAHUU 3aKOHOB IMPUPOABl U PELUICHUM IMPOOJEM palloOHaIbHOIO
IPUPOIOTIOIB30BAHMS, O BKJIA/l€ POCCUICKUX U 3apyOexHBIX YUEHBIX B Pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOM OMOJOrMYeCcKUX 3HaHHI, KOTOpasl BKIIOYAeT: OCHOBOIMOJArapnme 0MoJIornyeckiue TepMIUHbI
U TOHATUSA (KU3Hb, KIIETKA, OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSILHMS, CaMOBOCIPOU3BENECHHUE,
HaCJIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), Onosiornyeckue Teopun (kierounas treopus T. [lIBanna, M.
[neiinena, P. Bupxosa, xpoMocoMHasi Teopust HacienacTBeHHOocTH T. Moprana), yuenus (H. . BaBunosa — o
[IEHTPaxX MHOT000pa3us W MPOUCXOXKACHUS KYJIbTYpPHBIX PacTeHHUi), 3aKOHBI (€InHOO0Opa3Msi TOTOMKOB II€ PBOTO
MOKOJICHMSI, PacUIeIIEHUs, YUCTOTHI TaMeT, HE3aBUCUMOro HacienoBanus I'. Menzens, roMoJoruueckux psaoB B
HacnencrseHHor n3meHunBoctu H. . BaBuiosa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOAAMM HAyYHOTO MO3HAHUS, UCIOIb3yEeMbIX B OMOJIOIMYECKUX HCCIeOBAHUSIX KUBBIX
00BEKTOB (OMKCcaHue, U3MEpeHne, HaboJeHNe, IKCIIEPUMEHT);

YMEHHUE BBIIENATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M 3YKApUOT, OAHOKJIETOYHBIX H
MHOTOKJIETOUHBIX OPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUM, )KMBOTHBIX W YEJIOBEKa, CTPOCHHUS
OpraHOB U CHUCTEM OpPraHOB paCTEHUM, KUBOTHBIX, UYEJIOBEKA, MPOLIECCOB JKU3HEACITENbHOCTH, MPOTEKAIOIINX B
OpraHuM3Max pacTEeHUl, KUBOTHBIX M YelIOBeKa, OMOJOTMYECKHX ITPOIECCOB: OOMEHa BeHIecTB (METadoNu3M),
IpPEBpAIICHUs SHEPruu, OpOoKEeHMs, aBTOTPOGHOr0 U TeTepoTpPOHOro TUIOB MNUTAaHUSA, (OTOCHHTE3A U
XEMOCHHTE3a, MUTO3a, Mei03a, raMeToreHesa, SMOpuoreHes3a, MOCTAIMOPHUOHAILHOIO Pa3BUTHUS, Pa3MHOXKEHUS,
UHAMBUAYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJACHCTBUS TE€HOB, I'€T€pPO3HCa, HCKYCCTBEHHOTO
otbopa;

YMEHHE yCTaHABIMBATh B3aMMOCBS3HM MEXK]Yy OpraHOMAAMH KJICTKH U UX (YHKIMSIMU, CTPOCHUEM KIJIETOK pa3HbIX
TKaHell M uX QYHKIHUSIMH, MEXKIy OpraHaMd M CHCTEMaMH OpPraHoB Y PacTE€HHUl, KUBOTHBIX M 4YeJIOBEKa M UX
(GYHKIUSAMH, MEXKIY CHCTEMaMH OpPraHoB M MX (YHKUMSAMH, MEXAY dTalaMd OOMEHa BEIIeCTB, 3TalaMu
KJIETOYHOTO IUKJIA W JKU3HEHHBIX LHUKIOB OPraHU3MOB, 3TaraMd 3MOPHOHAIBHOTO PAa3BHTHSA, T'€HOTUIIOM MU
denorunom, peHOTHIIOM U (hakTOpamu cpeasl OOUTAHUS;

YMEHHE BBISBIISTh OTVIMYUTENbHBIE IPU3HAKU )KUBBIX CUCTEM, B TOM YHCJIE PACTEHUM, )KUBOTHBIX U YEJIOBEKa;
YMEHHME HCIOIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOIMYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY IS
JI0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE pelaTh OWOJIOTMYECKHE 3a/1ayd, BBIABISATH NMPUYMHHO-CIIEACTBEHHBIE CBS3M MEXIY HCCIEeAyEeMbIMU
OMOJIOrMYecKUMHU TIpolieccaMd M SBJIGHUSMH, [el1aTh BBIBOABI M IPOTHO3bI HA OCHOBAaHUU MOJYYEHHBIX
pe3ybTaToB;

YMEHHE BBIMOJHATH JAOOpPAaTOpHbIE U MpaKTHUECKHe paboThl, COOMONATh MpaBHia MpH paboTe ¢ y4yeOHBIM U
1a060paTOPHBIM 000PYOBAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX HKCICPUMEHTAIBHBIMU CpelCcTBaMU, (QOPMYIHpPYS LETb
UCCIIEZIOBAHNUS, aHAIM3UPOBATh MOJTy4YCHHbIE Pe3yJIbTaThl U JAEJATh BBIBOJIBL;

YMEHHE y4acTBOBATh B y4E€OHO-HCCIIEA0BATEIbCKOM paboTe 1o 6MOI0ruM, SKOJIOTUH U MEIULIMHE, ITPOBOIUMOM Ha
0a3e MIKOJBHBIX HAy4YHbIX OOIIECTB, W IMYOJIMYHO MPEACTaBIATH IOJYyYEHHBIE PE3YyJbTaThl HA YUEHUUYECKUX
KOH(EpEeHLUSX;

YMEHHME OI[EHMBATh ITHYECKHE aCIEKThl COBPEMEHHBIX HCCIEOBaHUN B 00J1aCTH OHOJOTMM M MEIUIIMHBI
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHUE, HAIIPAaBIIEHHOE U3MEHEHUE I'eHOMa U CO3JIJaHUE TPaHCT€HHBIX
OpPraHu3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccHoHaNbHONW JeaTeNbHOCTH B 007acTH OMOJIOTHH,
METUIMHBI, OMOTEXHOJIOTHH, BETEPHHAPHH, CEIbCKOTO XO3AHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIyOJIsiTh
MO3HABATEILHBIA UHTEPEC, HANIPaBICHHBIA HA OCO3HAHHBINM BEIOOP COOTBETCTBYIOIIEH POGECCHH U MPOI0JIKEHIE
O1oI0rMuecKoro o0Opa3oBaHMsl B OpraHU3alusiX CPEAHEro Npo(eccuoHalIbHOr0 U BBICIIEr0 00pa3oBaHusl.
[TpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 Kkaacce N0IKHBI OTPaXKaTh:



cOpPMUPOBAHHOCTh 3HAHUKH O MECTe M POJM OHOJIOTMM B CHUCTEME E€CTECTBEHHBIX HayK, B (DOpMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHO-HAaYYHOW KapTUHBI MUpPA, B MIO3HAHUU 3aKOHOB NPUPOJBl U PELICHUU 3KOJIOIMYECKUX
npoOlieM YeloBeuecTBa, a TaKKe€ B pEHIEHUHM BOMPOCOB PAIMOHAIBLHOIO MPUPOAOIOIB30BAHUS, U B
(opMHPOBAHMHU LIEHHOCTHOIO OTHOILEHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOexKHbIX
y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUY;

YMEHHE BJAJIETh CUCTEMOW OMOJOrMYECKUX 3HAHUN, KOTOpas BKJOYAET ONpeeSeHUs U MOHMMAaHHE CYIIHOCTH
OCHOBOIOJIATAIOIINX OMOJIOrHYECKUX TEPMHHOB M TOHATHH (BUI, 3KOcHcTeMa, Ouocdepa), OHOIOTHYECKUE
teopun (dBosmormonHas Teopust Y. Jlapsuna, cuaTeTHueckas Teopus sBomtonun), yaeHus (A. H. CeseprioBa — o
NyTAX U HampaBleHUsX 3omonuu, B.M. BepHaackoro — o Ouocdepe), 3aKkoHbl (TreHETUYECKOro paBHoBecus J[x.
Xapnu u B. BaitaOepra, 3apogsimesoro cxonctsa K. M. bapa), mpasuna (muaumyma 1O. Jlnbuxa, sxomorudaeckoin
MUPaMUJIBI DHEPTHH ), TUTIOTE3BI (TUnoTe3a «mupa PHK» V. 'unbepta);

yYMEHUE BJIaJIeTh OCHOBHBIMU METOJAMH HAYYHOT'O TIO3HAHHSI, HCIIOJIB3YEMBIMH B OMOJIOTMYECKUX MCCIIEIOBAHUAX
JKUBBIX OOBEKTOB M SKOCHCTEM (OIMHMCaHHE, U3MEPEHHE, HAOM0eHIE, SKCIIEPUMEHT), CIIOCO0aMHU BBHISBICHUS U
OLIEHKH aHTPOIIOr€HHBIX U3MEHEHUH B IPUPOJE;

YMEHME BBIACHATh  CYLIECTBEHHBbIE IPU3HAKU: BUAOB, OMOIEOLIEHO30B, JKOCUCTEM U  Ouocdepsl,
CTaOMIHM3UPYIOLIEro, JABMXKYLIETO W pPa3pbhIBAIOIIEr0  €CTECTBEHHOTO OTOOpa, allJIoNaTpUYecKoro u
CHUMIIATPUYECKOr0 BUA000pa30BaHMs, BIMSHHUS ABMKYLIMX CHUJI SBOJIONUM HA TeHO(OHA MOMYJIALHUH,
MPUCIIOCOOJIEHHOCTH OPraHu3MOB K Cpele OOMTaHMs, 4YepedoBaHHs HAIpaBICHHH 3BOJIOLUHU, KPYroBOpOTa
BELIECTB U OTOKA 3HEPIUH B 3KOCUCTEMAX;

YMEHHUE YCTaHaBJIMBATh B3aWMOCBS3M MEX]Y IPOIECCaMU 3BOJIIOIUY, JBIXKYLIIMMH CHUJIAMU aHTPOIIOT€He3a,
KOMITIOHEHTAMH Pa3IMYHBIX SKOCUCTEM U IMPUCIOCOOTICHUSMU K HUM OPraHU3MOB;

YMEHHE BBIABIATh OTJIMYUTEIbHBIE MPU3HAKHU JKUBBIX CHCTEM, MPUCIIOCOOJEHHOCTh BUJOB K cpene OOUTaHHUS,
abuoTHyeckuXx M OMOTHYECKMX KOMIIOHEHTOB JSKOCHCTEM, B3aMMOCBSI3€ OpPraHU3MOB B COOOIIECTBAX,
AHTPONOT€HHBIX U3MEHEHUH B 3KOCHUCTEMAX CBOE MECTHOCTH;

YMEHHME HCIOIb30BaTh COOTBETCTBYIOIIME apryMEHThHI, OHOJOrMYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY IS
JIOKa3aTeNbCTBA POJICTBA OPraHUW3MOB pa3HBIX CHCTEMAaTHUECKHUX TPYMIN, B3aUMOCBS3M OPraHW3MOB M CpEIbl
oOuTaHMsI, €TUHCTBA YEIOBEYECKUX pac, HEOOXOAUMOCTH COXPaHEHUS MHOrooOpas3usi BHAOB U IKOCHCTEM Kak
YCIIOBHS COCYILIECTBOBAHMS MPUPOABI M UETIOBEUECTBA;

YMEHHUE pemaTh OMOJOTMYEeCKHE 3aJayd, BBIABISATH NMPUYUHHO-CIEACTBEHHBIC CBS3M MEXIY HCCIETyEeMbIMH
OMOJOTUYECKUMH TIPOLlECCAMU M SIBJICHUSIMH, JIeNlaTh BBIBOJABI M MPOTHO3bI HAa OCHOBAaHUU MOJTYYEHHBIX
pe3yJIbTaTOB;

YMEHHUE BBIOJHATH JJAOOpATOPHBIE M MpPAKTUYECKHE PadOThI, COOJIONaTh MpaBWia MpHU paboTe ¢ Yy4eOHBIM U
1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh THIOTE3bl, MPOBEPSITh HUX HKCHEPUMEHTAJIbHBIMU CpeACTBaMH, GOpPMYyIUpys Lelb
MCCIIeIOBAHHUS], aHAJIM3UPOBATH [TOJy4€HHBIE PE3yJIbTaThl U JA€IaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B Y4€OHO-HCCIIEA0BATEIbCKOM paboTe Mo OUOIOrHH, YKOJIOTHH U MEAUIIMHE, TPOBOAUMOI Ha
0a3e NIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJMYHO MPEACTABIATH IMONYYCHHBIE PE3yJIbTaThl HAa YYECHHUECKUX
KOH(EepEHIIUSX;

YMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O MPOUCXOKIECHUU KU3HU, YEIOBEKA U YEJIOBEYECKUX pac, O MPUYMHAX,
MOCJIE/ICTBUAX U CIIOCcOo0axX MpeIoTBpalleHus riI00anbHbIX H3MEHEHUH B buochepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oyaymield mpodeccuoHanbHON JESITENbHOCTH B 00JaCTH OMOJIOTHH,
9KOJIOTUH, IPUPOONOIb30BaHUS, METUIIUHBI, OMOTEXHOJIOI U, ICUXOJIOTUH, BETEPUHAPUH, CETBCKOI0 X0341CTBA,
MUIIEBON MPOMBIIUIEHHOCTH, YINIyOJIATh MO3HABATEJIbHBIM WHTEpec, HaIlpaBJICHHBIH Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH mNpodeccu U NPOAOIDKEHHE OHMOJIOrMYecKOro oOpa3oBaHMsSI B OpraHU3alUsAX CpEIHEro
poecCHOHATLHOTO U BBICIIET0 00pa30BaHMUs.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

KonnuectBo yacos DJIEKTPOHHBIE
Ne m/m HauMeHnoBaHue pa3ieioB U TEM ITPOrPaMMBI Kourponbhbie | [Ipaktuueckue (wudposere)
Bcero o0Opa3oBaTenbHbIE
paboThI paboThI pecypebl
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI U UX U3YYCHHE
3 buonorus xKieTku 05
4 XuMHYecKass OpraHu3anus KISTKU 10
5 Ctpoenrie u QyHKITUU KIIETKU 8
6 OOMeEH BelIeCcTB U MPEeBpaIleHIe SHEPTUU B 9 1
KIIETKE
7 HaCJIe,Z[CTBCHI:I.a}I nHpopMmanus u 9 05
peanu3anus e€ B KICTKE
8 Ky3HEHHBIN ITUKIT KIICTKH 6 1
9 Crpoenue u QyHKIIMU OPraHU3MOB 17 15
10 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8 15
11 'eHernka — HayKa O HACJIECTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHN3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6
14 ['eHeTnka denoBeka 3 05
15 Cenekuusi OpraHu3MoB 4 1
16 BHOTEXHOJIOTHS U CUHTETHYCCKAs OMOJIOrUs 4
17 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIIACC

KommngectBo yacos DJIEKTPOHHBIE
Ne m/m HauMeHnoBaHue pa3ieioB U TEM ITPOrPaMMBI Kourponbhbie | [Ipaktuueckue (wudposere)
Bcero o0Opa3oBaTenbHbIE
paboThI paboThI pecypebl
1 3apoXKICHHUE U PA3BUTHE IBOJFOIMOHHBIX 4
MPECTaBICHUNA B OMOJIOTHH
MukposBooLus U € pe3yJIbTaTbl 14 2
MaxkposBomonus U €€ pe3yIbTaThbl 6
4 [TpoucxoxeHre U pa3BUTHE KU3HU HA 15 15
3emite
5 [IpoucxoxieHHE YeT0BEKa — aHTPOIOTeHE3 10 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHr3MOB U HaJIOPraHU3MEHHBIX CUCTEM C 3 0.5
OKpYXarollen cpenon
Opranusmel U cpea OOUTaHUs 1.5
DKoJorust BUJ10B U MOMYJIAIUN 0.5
9 DKonorust cooo1IecTB. DKOJOTNUECKHE 12 0.5
CHCTEMBI
10 buocdepa — rinobanpHas sKOcHcTEMA 6
11 UYetoBek 1 OKpyKaromas cpena
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 0 7.5







[TIOYPOYHOE IUNTAHUPOBAHUE 10 KJIACC

KomuuectBo yacos

Ne [arta n3zyuenus
i Tema ypoxka Beero Kontponbuble | Ilpakrtudeckue (mnan) Hata usy4denus
paboTHI paboTHI (dakr)
1 buonorus kak KOMIJIEKCHAs HAyKa U KaK 4acTh 1
COBPEMEHHOI'0 00IIIeCTBa
JKuBBIE cHCTEMBI M UX CBOMCTBA
YpoBHEBast OpraHn3alus )KUBBIX CUCTEM 1
4 HcTopus oTKpeITUS U U3yueHus kieTku. Kietounas 1
TEopus
MeTob! MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTUU.
5 [IpakTnueckas pabota «3yueHrne MeTO10B KIETOUHOMI 1 05
ouonoruu (xpomartorpadus, MeKTpodopes, '
nuddepennuanbHoe nenTpudyruposanue, [11[P)»
6 XUMHYECKUN COCTaB KIIETKU 1
y MmuHepanbHBIE BEIECTBA KIETKH, X OMOJIOrHYecKast 1
poib
OpraHnyeckue BELECTBa KIETKH — OENKH.
8 JIaGopartopHast pabota «OO0HapyKeHHe OETKOB C 1 0.5
MIOMOIIBIO KAUECTBEHHBIX PEAKIIUII»
9 CBolicTBa, Kiaccuukamnus U GyHKIIUU OCIIKOB
10 Oprannueckre BEIIeCTBa KJIETKA — YTJIEBOJIbI
11 Opranuyeckre BeIecTBa KIETKU — JIMITH/IbI
Hyxnennossie kucnotel. JJHK u PHK. JlabopaTophas
12 pabota «VcciaenoBaHue HyKJICHHOBBIX KHCIIOT, 1 0.5
BBIJICTICHHBIX U3 KJIETOK PAa3IMYHBIX OPraHU3MOB)
13 Crpoenue u pynkuuu ATD. Ipyrue 1

nykieozuaTpudocdatsl (HTD)




CexsenupoBanue JJHK. MeTtonbsl reHoMukH,

14 TPAHCKPUIITOMUKH, IPOTCOMHUKHU

15 MeToabl CTPYKTYpHOM OUOJTIOTHHI

16 Tune! knerok. [Ipokapuornueckas KieTka

17 Crtpoenue sykapuoTHueckon kieTku. [IpakTuueckas 05
pabota «V3yueHne CBOMCTB KJIETOUHOW MEMOPaHbBI» '

18 [ToBepXHOCTHBIN anmnapar KJIETKH
OnromeMmOpaHHBIE OpraHouIbl KIeTku. [IpakTudeckas

19 pabota «3ydueHune ABUKEHHS LIUTOILJIA3MbI B 0.5
PACTUTETBHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTaHOMIBI KIETKH: MUTOXOHIPHUH,

20 mnactuasl. JlabopaTtopHas padota «lccnenoBanue 05
IJ1a3MOJIM3a U JIEIIa3MOJIN3a B PACTUTENbHBIX '
KIIETKaX»

21 HemeMOpaHHbIC OpraHOUIbI KIICTKH

22 Crtpoenne u QpyHKIIMU sApa
CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKaAPHOT.

23 JIabopaTtopHas pabota «/3yueHue CTpoeHUs KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMWIAIUSA U TUCCUMUJISIIIASL — JIBE CTOPOHBI

24 Metabonmu3ma. Turmbl oOMeHa BemecT. JlabopaTopHas
pabota «/3yueHre KaTaJIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl I KaTaaas3bl)»
@epMEHTATUBHBIA XapaKTep PeaKIUi KJIETOYHOT O

o5 Mertabonusma. Jlaboparopuas pabora «3yuenue 05
(epMEHTAaTUBHOI'O pacIIEIJICHUsI IEPOKCHIa BOAOPOa '
B PACTUTENBHBIX U )KUBOTHBIX KIETKaX)

26 benku-akTuBaTOPHI U OEIKU-UHTMOUTOPBI

27 ABTOTpOdHBII TUIT 0OMEHA BEIIECTB




28 dorocuHTE3 1
29 XemocuHTe3. JlabopaTopHas pabora «CpaBHEHHE 1 05
poIeccoB POTOCHHTE3a U XEMOCHHTE3a '
AHa’poOHBIE OpraHu3Mbl. Busr OpoxeHus.
30 JlabopaTopHas pabora «CpaBHEHHUE MTPOIIECCOB 1
OpOXKEHUS U JTbIXaHUSD)
31 AdpoOHbIE OpraHU3Mbl. DTallbl 3HEPreTUYECKOT 0 1
oOMeHa
39 DHeprus MeMOpaHHOT 0 IpajiieHTa NpoToHOB. CHHTE3 1
AT®: pabora mporoHHoi AT®-cuHTa3BI
33 Peaknuu MaTpu4HOTO CHHTE3a 1
34 Tpauckpunius — maTpudHbii cuaTe3 PHK
35 Tpancnsiius u €€ dTansl
36 KoaupoBanue amuHOKuUCIOT. Posib pubocoMm B 1
O6uocuHTe3e Oenka
37 Opranu3zaiys reHoMa y MpoKapuoT U 3yKapuoT 1
38 MornekynsipHble MEXaHU3MBI IKCIIPECCUU TEHOB Y 1
9YKapuoT
Bupycbl — HeksieTouHble POPMBI )KU3HHU U OOJUraTHbIE
39 napa3uthsl. [IpakTnueckas pabora «Co3manue Moaean 1 0.5
BHpPYCa»
40 Bupychbie 3a001eBaHMs YeI0BEKa, )KUBOTHBIX, 1
pacTeHuit
41 HanorexHnosnoruu B 6M0JIOTMU ¥ METUIIUHE 1
42 JKU3HEHHBII LUK KIIETKU 1
43 Matpuunslii cuate3 JJHK 1
44 Xpomocomel. JlabopatopHast pabota «/3yueHue 1 0.5




XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTax»

45 JleneHue KIETKH — MHUTO3 1
Tunel knerok. KapuokuHes U HUTOKUHES.

46 Jlabopatopnas pabora «Habmonenne Muros3a B 1 05
KJIeTKaX KOHYHMKa KOpeIKa JIyKa (Ha FOTOBBIX '
MUKpOIIpenapaTax)»

47 Perynsauust ;)xM3HEHHOr 0 UKIIA KJIETOK 1

48 Opranusm Kak eauHoe 11e710€

49 Txanu pacrenuit. Jlaboparopras padora «M3yduenue 1 05
TKaHEW pacTeHU» '

50 Tkanu )KUBOTHBIX U uenoBeka. JlabopatopHas pabota 1 05
«M3ydeHne TKaHel JKUBOTHBIX» '

51 Opransl. Cuctemsl opranoB. JlabopaTopHas paborta 1 05
«M3yueHne opraHoB IBETKOBOT'O PACTEHUS '

52 Ormopa Tena opraHu3MoB 1

53 JIBM>KEeHHE OpraHu3MOB

54 [Intanne opraHn3mMoB

55 [IutaHue MO3BOHOYHBIX )KMBOTHBIX. [InIIeBapuTenpHas 1
CHCTEMa YesIoBEKa

56 JlpIxaHue opraH1u3MoB 1

57 JIpixaHue mMOo3BOHOYHBIX JKUBOTHBIX U YEIOBEKa

58 TpaHncnopT BelecTB y OpraHiu3MOB

59 KpoBeHnocHas cuctemMa mo3BOHOYHBIX KUBOTHBIX U 1
YenoBeKa

60 Brinenenue y opraHu3mMoB 1

61 3ammrTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4einoBeKa 1

63 PaznpaxuMocTb U peryisius y opraHu3MoB 1

64 I'ymopasibHas peryisiuus U SHAOKPUHHAS CUCTEMA 1




JKHBOTHBIX U YCJIIOBCKA

65 DopMbI pPa3MHOXKEHUS OPraHU3MOB

66 [TonoBoe pasMHOXKEHNE

67 Meiio3
I'amerorenes. O6pazoBaHue U pa3BUTHE MOJOBBIX

68 kierok. JlabopatopHas pabota «M3ydeHue crpoeHus 0.5
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

69 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOIEHE3

70 3axiaaka OpraHoB ¥ TKaHEeW U3 3apO/IbIIIEBBIX JIMCTKOB
PocT u pa3ButHe xuBoTHbIX. JIabopaTopHas pabora

71 «BbIsBICHUE IPU3HAKOB CXOJ/ICTBA 3aPOIBIIICH 0.5
MI03BOHOYHBIX KUBOTHBIX)»

Pasmuoxxenne u pazsute pacrenuid. JlabopatopHas

72 pabota «CTpoeHue opraHoB pa3MHOMXEHHS BBICIINX 0.5
pacTeHuin»

73 HcTopusi cTaHOBJICHUS U Pa3BUTHS T€HETHKU KaK HayKU
OCHOBHBIE MTOHSITHSI 1 CHMBOJIBI T€HETHKH.

74 JlabopatopHas padota «/[po3oduna kak 00BEKT 0.5
TeHETUYECKUX UCCIIeTOBaHUI
3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.

75 MomnorubpuaHoe ckpemmpanue. [Ipaktuueckas pabora 05
"N3y4eHue pe3ybTaToB MOHOTMOPUAHOT O '
CKpelUBaHus y qpo30¢puibr"

76 [{uTonoruueckre OCHOBBI MOHOTUOPUIHOTO
CKpEIIUBaHUs

77 Anamusupyroniee ckpemybanue. Hemonnoe
JIOMUHUPOBaHUE
Jurubpunnoe ckpemuBanue. [Ipaktudyeckas padora

78 «M3ydeHne pe3yabTaToOB AUTUOPHUIHOTO CKPEIIMBAHUS 0.5

y 1p030(hUIIBDY




79 [{uTonmorndeckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHHUS 1
80 CuerieHHOE HaclleJ0BaHUE TPU3HAKOB 1
81 XpoMOCOMHasi TEOPHsI HaCIEICTBEHHOCTH 1
82 I'enernka momaa 1
83 I'enoTHn Kax LeI0CTHAS CHCTEMA 1
84 ['eHeTnyecKkuii KOHTPOJIb PA3BUTHUSL PACTEHUH, 1
’KUBOTHBIX U YCIIOBEKA
85 N3MeHYMBOCTh TPU3HAKOB. BBl H3MEHYHMBOCTH
86 MoaupukanroHHast U3MEHUYUBOCTb 1
BapuannoHHBI# psl M BapualiioHHAsE KPUBas.
JlabopaTopHas pabora «lccnenoBanue
87 3aKOHOMEPHOCTENW MO (PUKALIMOHHON N3MEHYUBOCTH. 1 0.5
[TocTpoenne BapHalMOHHOT O Psijia U BAPHAIIMOHHON
KpPUBOI»
88 Ienornnuueckas U3MeHYHUBOCTh. KOMOMHATHBHAS 1
H3MEHYUBOCTH
MyTanonHast u3MeHYUBOCTh. [IpakTudeckas pabora
89 «MyTtanuu y 1po30¢uisl (Ha TOTOBBIX 1 0.5
MUKpOIIpenapaTax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOT O MpoIiecca. 1
DNUTreHETHKA U SITUT€HOMHUKA
01 I'eneruka uenoBeka. [IpakTraeckas pabora 1 05
«CocCTaBJICHHE B aHAJIU3 POIOCIOBHOW '
92 MeToabl MEIUIIMHCKOM I'eHETUKI 1
93 3HavYeHHE MEIUIIMHCKOM T'€HETUKU B TIPEIOTBPAIICHUN 1
M JIEUEHUHU FeHETUYECKNX 3a00I€BaHMi YEIOBEKa
OcHoBHbIe TTOHATUS cenekuun. JlabopaTopHas pabora
94 «M3yuenune coOpToB KyJIbTYPHBIX PACTEHUN U MTOPOJ 1 0.5

JOMAallIHHUX >XUBOTHBIX))




MeTtonb! ceneximonHon pabotsl. JlabopaTtopuas

95 . 1 0.5
pabota «3ydueHne MeTOI0B CENEKIINH PAaCTEHU

96 JlocTrKeHUs CeNEKUUU PAaCTEHUM U KUBOTHBIX. 1
[IpakTuueckas pabota «IIpuBuUBKa pacTeHUI»

97 CoxpaHeHue, u3y4eHue U UCIoJIb30BaHUE 1
TeHETHYECKHX PECYPCOB
buorexHonorus kak Hayka U OTpacilb IPOU3BOICTBA.

98 [Tpaktrueckas padota «M3yueHne 00 beKTOB 1 0.5
OMOTEXHOJIOT I

99 OcCHOBHbIE HallpaBJIEHUs] CHHTETUYECKOM Ononorun 1

100 XpoMoOcOMHas U TeHHask WHKEHEPHS

101 MenunHckre OMOTEXHOIOTUN

102 Pe3epBHBII ypOK. HOBT(V)peHI/Ie, obo01eHue, 1
cUCTeMaTH3alusl 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 135




11 KJIIACC

KomnuectBo yacos

Nen/m | Tema ypoka KonTponsHbie [IpakTueckue Hata nsy4denus Hara usydeHus
Beero padoThI pPaboTHI (nnan) (dakr)

OBomounoHHas Teopust U. Jlapsuna 1
JBrxkyiuye cuiibl 3BOIOLMY BUIOB 110 Y. /lapsuny

3 Boprba 3a cymiecTBoBaHHE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBII 0TOOp

4 PopMHpOBaHUE CUHTETUYECKON TEOPUU IBOIIOLUU 1

5 Oransl ABOJIIOLMOHHOIO IIPOLEcca: MUKPOIBOJIIOLIUS 1
Y MaKpO3BOJIIOLMSA

6 [Honynsauus — 3neMeHTapHas €AMHULA YBOJIIOLNU 1
3aKoH reHernyeckoro papHosecus [Ix. Xapau, B.

7 BaiinGepra. JlaboparopHas padota «BplsiBieHue 1 0.5
M3MEHYHMBOCTH y 0CO0€H OHOro BUIa»

8 DnemMeHTapHbIe (PAaKTOPBI IBOTFOIIUU 1

9 O¢ddexT ocHoBarens. Ip ekt OyThIIOUHOTO 1
rOpJIbIIIKA

10 Murparun. M3omsmun nmomyisiuii: reorpadudeckas, 1
Ounonornyeckas

11 EcTecTBeHHBII 0TOOp — HAMpaBIAIONIANA (aKTOp 1
HBOJIIOLIUHT

12 [TonoBoii oTOOp 1
[Tprucnoco6IeHHOCTh OPraHU3MOB KaK pe3ysIbTaT

13 MHUKpO3BOIOIMH. JJabopaTtopHas padora «M3yuenue 1 05
apoMop(}h030B U UAMOATANITAIIUN Y pACTEHUH U '
JKUBOTHBIX)
[TpumMepsl TpUCIIOCOOTICHUN Y OpraHU3MOB:

14 Moponoruyeckue, GU3n0IOrnIecKue, 1 05

Oouoxumuyeckue, nopeacHueckue. JlaboparopHas
pabota «IpucrnocobieHus OpraHu3MoB U UX




OTHOCHUTCIbHAasA I_ICJ'IGCOO6pa3HOCTL>>

Bun, ero kpurepuu u crpykrypa. JlabopatopHas

15 pabota «CpaBHEHHE BHIOB TI0 MOP(OJIOTHUECKOMY 0.5
KPUTEPHUIO»
16 CtpykTypa BHUIa
17 Bunoo6pa3oBanue Kak pe3yabTaT MUKPOIBOIIOIHU
18 CBs13b MUKPOSBOJTIOIIMH U SITHIEMHUOJIOTUN
19 MakposBoimonus. [TaeoHTON0rn4ecKre METOIbI
W3YYEHUS IBOJTIOLUN
20 buoreorpadguueckre MeToabl U3y4EHUS IBOJIOLUH
21 OMOPHOIOrMYECKUEe U CPaBHUTEIIBHO-
MOP(HOJIOTMYECKUE METOBI U3YUCHUS IBOJIOIIHH
99 MonekynsapHO-TeHEeTUYECKUe, OMOXUMUIECKUE U
MaTeMaTUYECKUE METOABI U3YUEHHUS IBOIOIHNH
23 OO6mme 3aKOHOMEPHOCTH IBOIOIUN
24 AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB
SBOJIFOIUU
95 HayuHbIe THITOTE3bI TPOU CXOXKICHUS KU3HU HA
3emie
26 JloHayuHbIe MpeICTaBICHHS O 3aPOXKACHUN KUZHU
27 OCHOBHBIE 3TaIlbl HEOPTAaHUYECKOM IBOIOLUH
28 ['umoTe3sl 3apoXKICHUS KU3HU
Hcropus 3emnm 1 METOAbI €€ U3y ECHUS.
29 JlaboparopHas paborta «3yueHue u onucaHue 0.5
HCKOITAEMBIX OCTATKOB JJPEBHHUX OPTaHH3MOBY
30 HauanbHble 3Tanbl OpraHnyecKkoi 3BOTIOIUN
31 OBOMIONHS 3YKapHOT
39 OCHOBHBIE 3Talbl SBOIOIHH PACTHTEIHFHOTO MUPA. 0.5

[TpakTiueckas padora «M3yuenune ocodeHHOCTEH




CTPOCHHUS PACTEHUI Pa3HbIX OTIEIIOB)

33 OCHOBHBIE 3Tallbl 3BOJIIOIIUH )KMBOTHOI'O MHUpa
DBoonust )KUBOTHBIX. [IpakTueckas pabora

34 «M3yueHne ocobeHHOCTE CTPOSHMSI TO3BOHOUHBIX 0.5
JKUBOTHBIX)

35 Pa3BuTue x13HU Ha 3emIie [0 3paM U Mepruoiam

36 MaccoBbie BBIMUPaHHSI — 9KOJOTMYECKUE KPU3HUCHI
MPOIILIOTO

37 CoBpeMEHHBIN 3KOJIOrMYECKUN KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OpraHMYeCcKOro Mupa

39 OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB

40 AHTpPOIOJIOrUsl — HayKa O YEJIOBEKE

41 PazButre npeacraBieHuil 0 MPOUCXO0KICHUN
YesoBeKa
MecTo uenoBeka B cucTeMe OpraHuyecKoro Mupa.

42 JlabopaTopHas pabora «3yueHue ocobeHHOCTEH 05
CTPOEHHUS CKelleTa YeJIO0BEKa, CBSI3aHHBIX C '
MPSIMOXO0XKICHUEM»

43 JIBI>KyIIME CUITBI aHTPOIIOTEHEe3a

44 CooTHomieHne OMOIOrHUeCKUX U COIMATBHBIX
(bakTOpOB B aHTPOIIOT €HE3e

45 OCHOBHbIE CTaJUU AaHTPOIIOI'€HE3a

46 [TaneoreHeTuka u najaeoreH OMUKa

47 DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA

48 Yenoseueckue packl. [Ipaktnueckas padboTa 05
«3ydyeHure 3K0JIOrMYECKUX aJIanTallui YeJIOBEKa '

49 Mex 1M CIMIUIMHAPHBIE METO/IbI aHTPOIOJIOT MU

50 3apok/IeHHe U pa3BUTHE IKOJIOTUHU

51 MeTtonb! axosiorun. JlabopatopHas pabora 05

((I/IBY‘ICHI/IG MCTOA OB 3KOJIOTHYCCKHNX HCCIIETOBAHMI




52

3HadeHne YKOJIOTHUECKU X 3HAHUM JJIS1 YE€JI0OBEKA

53 DKojoruyeckue GakTopbl 1
Abuornueckue GakTopbl. CBET KaK 3KOJIOTHYECKUMA

54 dakrop. JlabopaTopnas pabora «BrlsiBieHue 1 0.5
MPUCIIOCOOJIEHUI OPraHU3MOB K BJIMSHUIO CBETa»
Abuornueckue Gaktopsl. TemrmepaTypa Kak

55 sKosorudeckuit pakrop. Jlabopatopuas padora 1 0.5
«BrIgBIeHUE TPUCIIOCOOIEHUI OPraHU3MOB K '
BIIMSTHUIO TEMITepaTypb»
Abuornueckue GpakTopsl. BiaxxHOCTb Kak

56 sKkoJsiornueckuil gpaxrop. JlabopatopHas padota 1 05
«AHaTromMHuecKre 0COOEHHOCTH paCTEHUH U3 pa3HbIX '
MECT OOMTaHUS

57 Cpenbl 0OMTaHKS OpPraHU3MOB 1

58 buonoruueckue putmsl 1

59 JKuznenunie GopmMbl OpraHu3MoB 1

60 buotnueckue pakTopbl 1

61 3HaueHne OMOTHYECKUX B3aUMOLENCTBUN I 1
CYLIECTBOBAHMSI OPraHU3MOB B Cpeie OOUTaHUs

62 DKOJIOrMuecKre XapaKTepUCTUKH MOMYIALUN 1

63 OCHOBHBIE [T0Ka3aTeH MOMYJISALUN: YACIEHHOCTD, 1
IUIOTHOCTB, BO3PACTHAS M TIOJIOBAs CTPYKTYpa

64 OCHOBHBIE [TOKa3aTeNH MOMYJIALIUU: POXKIAEMOCTD, 1
MPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUU

65 DKOJIOTHYECKAsl CTPYKTYpPa MOIMYJISAIUN 1

66 JlnHaMKKa TOMYJISLHAK U €€ PeryJisius

67 Kpussle pocrta uncieHHocTy nomyiasuuu. Kpusbie 1
BBEDKHBaHUS

68 Dkonoruyeckas Humia Buja. Jlabopatopnas pabora 1 05
«[IpucrocoOneHust CEMSIH paCTeHUHN K pacCeICHUIO» '

69 Bun kak cucrema nomyssiui 1




70 3aKOHOMEPHOCTH IMOBEIECHUS M1 MUTPALlUi )KUBOTHBIX 1
71 Coo0111ecTBO OpraHu3MoOB — OHOIIEHO03 1
72 DKocHucTeEMA KaK OTKPBITasi CUCTEMA 1
73 KpyroBopot BemiecTB 1 MOTOK SHEPTrUU B IKOCUCTEME 1
74 OCHOBHBIE ITOKA3aTEN YKOCUCTEMBI 1
75 DKOJIOTHYECKUE TTHPAMUIBI 1
76 W3meneHust cOOOIIECTB — CYKIIECCUU 1
77 ITpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
DKocUCTEMBI MOpEH U OKEAHOB
78 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI TYHJP, 1
JIECOB, CTeIel, MyCThIHb
79 AHTpPONOr€HHbIE IKOCHCTEMBI 1
80 Ypb6oskocucremsl. [Ipaktuueckas padota «H3yuenune 1 05
U OITUCaHKE YPOOIKOCUCTEMBD» '
81 3aKkoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX 1
B3aMMOJICH CTBHUI OpraHu3MOB B SKOCHUCTEMAaX
MexaHu3Mbl BO3J€HCTBUS 3arpA3HEHUIN pa3HbIX
82 TUIIOB Ha CyOOpraHM3MEHHOM, OPraHU3MEHHOM, 1
MO JIIIIHOHHOM M 9KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmenyianetapHas odosouka 3emiu 1
84 VYuenue B. W. Bepnaackoro o 6uochepe 1
85 3aKOHOMEPHOCTHU CYyIECTBOBaHUS OnocQepbl 1
86 KpyroBopoTs! BenecTB ¥ OMOr€OXUMHYECKHUE IIMKITBI 1
87 3oHansHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIN 1
88 YceroitunBocTh OMOCchepsl 1
89 DKOJOruuecKre KpU3nuchl U UX MPUUIUHbI 1
90 BosznelicTBre yenoBeka Ha oOnmocdepy 1
01 AHTpPOINOreHHOE BO3/EICTBIE HA PACTUTEINIBHBIN 1 1
YKUBOTHBIA MUP
92 OxpaHa npuposl
93 OCHOBHBIE IPUHIIUAIIBI YCTOMYUBOT'O PA3BUTHUS 1




YeJI0BEUECTBA U MPUPOIbI

PanuonansHoe MMpHUPOAOITOJIB30BAHUEC U COXPAHCHHUEC

94 1
OHMOJIOTMYECKOT0 pa3HO00pa3us 3eMiu

95 O6061enue no teme « MUKpOIBOMIIOLIMS U €€ 1
pEe3yIbTaTh»

96 O6006mmenue o Teme « MakpoIBOMIONHS U €€ 1
pe3yabTaTh»

97 O606menue no Teme «IIponcxoxaenue u pa3BUTHE 1
JKU3HH Ha 3emie

08 O6o00mieHne o Teme «IIporcxoxkaeHne yenoBeKa — 1
AHTPOIIOTCHE3»

99 O060061eHuE O TeME «IKOJIOTUS — HAyKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY
O06o0mieHne o Teme «OpraHu3mbl U cpea

100 1
OoOUTaHUS

101 O60611eHuE 10 TeMe «DKOJIOTUs BUIOB U 1
TIOTTY JISIITHIA»

102 O6o6menue o Teme «bruocdepa — rmodanbpHas 1
HKOCHUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 102 7.5







[TPOBEPSIEMBIE HA EI'D I10 BUOJIOI' U TPEBOBAHUS K
PE3VJIbLTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJIBHOU
[TPOT'PAMMBI CPEJTHET'O OBILIET'O OBPA3BOBAHUS

Kon
IPOBEPSAEMOr0
TpeOoBaHMS

[TpoBepsiembie TpeOOBaHMSI K IPEAMETHBIM pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MTPOTPaMMBI CPETHEr0 00IIero 00 pa3oBaHHUs

CdopMupoBaHHOCTH 3HAHUH O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (OpPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHUpa, B IMO3HAHUU
3aKOHOB NPUPOABI W  PELIEHUU IKUZHEHHO BAXKHBIX  COLMAIBHO-ITHUYECKHX,
SKOHOMHYECKUX, SKOJIOTUYECKUX TMpOoOJieM YeJIOBEYECTBA, a TAaKXKE B pEIICHUU
BOIIPOCOB PAIIMOHAILHOTO MPHPOIONOIL30BaHUs, B (HOPMHUPOBAHUH IICHHOCTHOTO
OTHOILIEHUSI K MpPUpPOJe, OOILIECTBY, YEJIOBEKY; O BKJIage POCCHMCKUX U 3apyO0emHBIX

y4€HBIX — OMOJIOTOB B pa3BUTHE OUOIOTHH

Bnanenue cucremoll 3HaHMH 00 OCHOBHBIX METOJAaX HAy4YHOTO IIO3HAHUS,
UCIOJb3YEMbIX B OHOJIOTMYECKUX MCCIEIOBAHUSIX J>KUBBIX OOBEKTOB M HKOCHCTEM
(omucanue, U3MEpeHne, MPoBeACHNE HAOIIOIEHUI); CTOCO0AMU BBISIBJICHHS U OLICHKU
AHTPOMOTeHHBIX U3MEHEHUN B IPUPO/IE.

YMeHue BBIBUTATh THUIIOTE3bI, MPOBEPITh WX OIKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMynupys 1eTb UCCIeNOBaHNUs, aHATM3UPOBATh MONYUYCHHBIE PE3yNbTaThl U JIeNaTh
BBIBO/IBI.

BbisiBiieHHE  3aBUCHMOCTH  MEXAY HCCIEIyeMBIMH BEIMYMHAMH, OOBsSCHEHHE
MOJyYEHHBIX Pe3ybTaToOB M (OPMYIHMPOBAHUE BHIBOJIOB C HCHOJIb30BAHHEM HAyUHBIX

IIOHATUN, TEOPUH U 3aKOHOB

YMeHue Biajerb CUCTEMONM  OMOJOrMYECKHMX  3HAHMM, KOTOpash  BKIHOYAeT:
OCHOBOITOJIArArOIIMe OMOJIOTHYECKUE TEPMHUHBI U MOHSATHS (KU3Hb, KJIETKA, TKaHb, OPraH,
OpraHu3M, BHJI, TOMYJSAIHMS, SKOCHCTeMa, OMOIeH03, ouocdepa; merabosm3M, TOMeocTas,
KJIETOUHBIM MIMMYHHUTET, OMOCHUHTE3 O€JKa, OMOMNOIMMEPB, TUCKPETHOCTD, CAMOPETYIISALHS,
CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, SHEPrOo3aBUCHMOCTb, POCT M
pa3BUTHE);

Ouonornueckue Teopuu: kierouHas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa;
KJIOHAJIbHO-CeJIeKTUBHOro ummyHurera II. Opmux, U.M. MeunukoBa, XpoMOoCOMHas
Teopusi HacienacTtBeHHocTH T. Moprana, 3akoH 3apojbiiieBoro cxojactsa K. bapa,
3BOMOIIMOHHas Teopuss Y. JlapBuHA, CHHTETHYECKass TEOPHUS HBOJIOLUH, TEOpUs
antporiorene3a Y. Jlapsuna; Teopusi Ouoreonenoza B.H. Cykauépa; yuenme H.U.
BaBmioBa o 1meHTpax MHOrooOpasusi M TPOUCXOXKIACHHS KYyJIbTYpPHBIX pacCTCHHIH,
yuenne A.H. CeBeproBa o0 mNyTsX W HaOpaBJEHUAX O3BOMOIUU, YydeHue B.U.
Bepnasckoro — o 6uocdepe);

3aKOHBI (eIMHOO0Opa3usi MOTOMKOB MEPBOrO MOKOJEHMS, PACLICIVICEHUS MPU3HAKOB,
HE3aBUCHMOI0 HAacle0BaHus NpU3HakoB [. MeHpaens; CLEIuIeHHOro HaciaeaoBaHUs
NPU3HAKOB M HapyLIEHUs clLerJieHus reHoB T. MopraHa; roMOJOTHYECKUX PSAOB B

HacnenacTBeHHOW u3MmeHuuBoct H.M. BaBuiioBa; renetuueckoro paBHoBecus JIxK.




Xapau u B. BaitnOepra; 3aponpieBoro cxoacrsa K. bapa; ormorenerndyeckuii 3akoH D.
I'ekkens, @. Mrosuiepa);

NPUHIUIBI (YUCTOTHI FTAMET, KOMILJIEMEHTAPHOCTH);

npaBuia (MuHumyma FO. JIubuxa, skomormdyeckod MUpaMUIbl YHCEN, OMOMAcChl H
SHEPrum);

runore3bl  (koanepBatHoit AWM. Omapuna, mnepBuunoro OymboHa J[Ix. Xomaeiina,

mukpochep C. @okca, pudosuma T. Yek)

YMmenue peiaTb IMOHUCKOBBIC OMOJIOTHYECKUE 3aJa4i; BbIABJIATL IIPUYHMHHO-
CJICACTBCHHBIC CBA3U MCKAY UCCICAYCMbIMU OMOJIOTMYECKUMU 06’[>€KTaMI/I, mnponeccaMu
U ABJICHUSAMMU; ACIATh BLIBOALI U ITPOrHO3bI HA OCHOBAHWHU MOJYUYCHHBIX PE3YJIbTATOB,

COCTABJIATH T'CHOTUIIMYCCKUC CXCMbl CKPCUHIMBAHUA JJIA PA3HBIX THUIIOB HACJICIOBAHHA
IIPU3HAKOB Yy OpPraHUu3MOB, COCTABJITH CXCEMbI IICPCHOCA BCIICCTB KW OHCPrun B

J9KOCHUCTEMAX (HCHI/I IIUTaHus, ITUIICBBIC CCTI/I)

YMeHMEe yCTaHaBIMBATh B3aUMOCBS3H MEXAY CTPOCHHEM U (PYHKLUHUSMU: OpPraHOUIOB,
KJIETOK pa3HbIX TKaHEH, OpraHaMM U CHUCTEMAaMM OpPraHOB y PAacTEHUM, )KMBOTHBIX U
4eloBeKa; MEXJy JTanmaMM OOMEHa BEIIECTB; JTalaMU KJIETOYHOro IHMKJIA U
KU3HEHHBIX LIUKJIOB OPraHU3MOB; 3TallaMu 3MOPUOHAIBHOIO Pa3BUTHUS; T€HOTUIIOM U
¢enotunom, ¢enorunoMm u akropamMu cpenbl OOMTaHUS; MPOLIECCAMH 3BOJIOLUMY;
JBIKYIIMMHM CUJIaMM aHTPOIIOT€HE3a; KOMIIOHEHTAMM pa3jM4YHBIX JKOCUCTEM U

IPUCIOCOOIEHUSIMU K HUM OPTaHU3MOB

YMeHue BBIICISTh CYIECTBEHHBIC TTPU3HAKH:

CTPOGHHMSI BUPYCOB, KIETOK TIPOKAPHOT H  JyKapuoT; OAHOKJETOYHBIX H
MHOT'OKJIETOUYHBIX OpPraHW3MOB, BUIOB, OHOIrEOI[EHO30B, IKOCHCTEM M OHOCHEpHI;
CTPOCHHSI OPTaHOB W CHUCTEM OPraHOB pacTEHHUI, )KMBOTHBIX, YENIOBEKA; MPOIECCOB
KHU3HEJCATEIHbHOCTH, MPOTEKAIONINX B OPraHu3Max PAaCTEHHM, )KUBOTHBIX M YEIOBEKa;
OMOJIOTMYECKUX TMpOoIleccoB: oOMeHa BemecTB (MeTabommsm), wuHPOpMAMH U
IPEBpAIEHUs SHEPrun, OpoXKeHUsl, aBTOTPOPHOI0 U reTepoTpO(HOro TUIOB MUTAHMS,
¢doTocMHTE3a M XEMOCHUHTE3a, MHUTO3a, Meio3a, raMmeroreHesa, 3SMOpHOreHesa,
HOCTOMOPUOHATIBHOTO ~ Pa3BUTHS, PAa3sMHOXKEHHUS, MHIUBUAYAJIbHOIO  Pa3BUTHUS
opranu3smMa  (OHTOreHe3a), B3aMMOJEHCTBUS T€HOB, TIeTepo3uca;  JeHcTBUil
UCKYCCTBEHHOIO 0TOOpa, CTaOMJIM3UPYIOILEro, JABMXKYILETO U pa3pbIBalOILEro
€CTECTBEHHOI0 O0TOOpa; aJuUIONAaTPUYECKOro M CHUMIIATPUYECKOro BUI000pa30BaHUS;
BJIMSIHUSL IBMOKYIIMX CHJI SBOJIIOIUHM HA TeHO(MOH] IMOMYJISIHA; TPUCITIOCOOICHHOCTH
OpPraHu3MOB K cpefe oOMTaHus, YepeaOBaHUs HalpaBJIE€HUI 3BOJIOLUHU; KPyrOoBOpOTa

BCHICCTB U IMOTOKA SHCPIruu B SKOCUCTEMAX

ChopMupoBaHHOCTh yMEHHUS BBIACIATH CYNIECTBEHHBIC MPHU3HAKKH BUPYCOB, KIETOK
MPOKAPHOT U DYKAPUOT;, OJHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OpPraHH3MOB, BHJIOB,
OMOreoLeHO30B M OJKOCHCTEM; OCOOCHHOCTM TpOoLleccOB OOMEHa BEIIECTB H
MPEBpAIICHUs SHEPrUU B KJETKe, (POTOCHHTE3a, IIACTHYCCKOr0 M IHEPTETHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, MEHO03a, OIJIOJJOTBOPCHHUS, PA3BUTHS U Pa3MHOKEHHUS,
WHVUBHUIYAIBHOTO Pa3BUTHSl OpraHm3Ma (OHTOreHe3a), OOpbObI 3a CyYIEeCTBOBAaHHE,

CCTCCTBCHHOI'O 0T6opa, BHZ[OOGpaSOBaHI/IH, HpI/ICHOCO6HeHHOCTI/I OpraHu3MoOB K Cpcac




06HTaHHﬂ, BJIMSIHUSA  KOMIIOHCHTOB 3KOCUCTEM, AHTPOIIOI'CHHBIX U3MEHEHUU B
9KOCHCTEMaX CBOEH MECTHOCTHU, KPYTOBOpOTa BCIICCTB M IIPCBPALICHHA SHCPIrUU B

ouochepe

YMenue KCII0JIb30BAaTh COOTBETCTBYIOLIUE apryMEHTHI, OMOJIOTUUECKYIO
TEPMUHOJIOTHUIO W CHUMBOJIMKY [JIsI JO0Ka3aTeNbCTBA POJCTBA OPraHU3MOB DPa3HBIX
CHCTEeMaTHYECKUX TPYNN; B3aUMOCBSI3M OPraHW3MOB U Cpedbl OOMTAaHMS; SIUHCTBA
YeNOBEUYECKHX pac; HEOOXOAMMOCTH 300pOBOro o0pa3a JKWU3HHM, COXPaHEHUS
pazHooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUSI COCYUIECTBOBaHHUS MPUPOIBI U

YCI0BCUYCCTBA

YMeHue KpUTHYECKH OIEHHBAaTh HMH(POPMAIUIO0 OHOJOTHYECKOr0 COJCpP)KaHUS;
MHTEPIIPETUPOBATh ITUYECKUE ACHEKThl COBPEMEHHBIX HMCCIECIOBAHUN B OMOJIOTHH,
MEIUIIMHE, OMOTEeXHOJOTUH; PacCMaTpUBaTh TII00ATBHBIE JKOJIOTHYECKUE MPOOIEeMbI

COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOILIEHUIO K HUM COOCTBEHHYIO TTO3ULIUIO




[IEPEYEHb 5JIEMEHTOB COHAEPXAHUA, ITPOBEPAEMBIX HA EI'D I10
BMOJIOT'NN

Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS

1 buonorus kak Hayka. JKuBbie CHCTEMBI U X U3YyUECHUE

CoBpeMenHasi OMONOTUS — KOMIUIEKCHAsh Hayka. buonornyeckue Haykd W HM3ydaeMmble MU
npobsiembl. DyHAaMEHTalbHbIE, MPUKIAJHBIE M TIOUCKOBBIE HAy4YHbIE HCCIEAOBAHUS B
OHoI0rUu.

11 . .
3Hadenue Ouonorud B GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa.
[Tpodeccun, cBs3aHHBIE ¢ OWoNOrHel. 3HAYeHWE OWOJIOTMH B TMPAKTUYCCKOU NEATEIHbHOCTH

YCIOBCKa. MCOAUIIMHE, CCIIBCKOM XOSHIZCTBG, MMPOMBINUICHHOCTHU, OXPAaHC IMTPHUPO/IbI

KuBbie cucreMbl Kak mnpeaMeT u3ydeHust Omosiornu. CBOMCTBA JKUBBIX CHUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh M ILEJOCTHOCTh, CIOXHOCTb M YHOPSIOYECHHOCTD
CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHM3allvs, CaMOBOCIPOHM3BEICHUE, PA3APAKUMOCTB,
12 M3MEHUYUBOCTb, POCT U Pa3BHUTHE.

' YpoBHU  OpraHW3alMi  JKMBBIX  CHUCTEM: MOJIGKYJISPHBIM, KJIETOYHBIH, TKAaHEBBIH,
OpraHu3MeHHbIH, HOMYJISILIMOHHO-BUI0BOIA, 9KOCHCTEMHBIH (OuoreoneHOTHYECKHUIA),
ouocdepuslii. [Iponeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKU YKUBOTO.

Ku3Hb Kak Gopma CyIecTBOBaHUS MaTEPUU

Metonbl Ouonoruveckoil Hayku. HabmoneHue, m3aMepeHue, SKCIEPUMEHT, CHCTEMaTH3aIlus,
MetaaHanu3. [lonsaTtme o 3aBucMMOM M He3aBUCHMOW IniepemMeHHo. IlnanmpoBanue
13 skcnepumMenTa. [loctanoBka u mpoBepka runorte3. Hynesas runoresa. [Torstie BEIOOpKU 1 e
' JIOCTOBEPHOCTh. Pa3dpoc B Ouonornyeckux MaHHBIX. OIEHKa JOCTOBEPHOCTH MOIYYEHHBIX
pe3yibTaroB. IIpuyMHBI HCKaXEHUS Pe3yJbTaTOB dKcrepuMeHTa. [IOHSITHE CTaTUCTUYECKOrOo

TECTA

2 KneTtka xak OMoJIOrHuecKas cucreMa

Knerka — cTpykTypHO-(DYHKIIMOHANbHAs €IWHULA XUBOro. MCTOpus OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
21 OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOM KJIETOUHOH TEOpHUH.

' MeToapl MOJNEKYJSIPHOM H  KJIETOYHOHM OHMOJOTMH: MHKPOCKOMUS, XpomaTtorpadus,
anekTpodope3, MeToa MEYEHBIX aToMOB, auddepeHnManbHOe IEHTPUPYTHPOBAHUE,

KYJIbTUBHUPOBAHUC KIICTOK

XUMHUUYECKHUM COCTAaB KJIETKH. Makpo-, MUKPO- U yJIbTPAMUKPO3JIEMEHTHI. Boja u e€ ponb Kak
pacTBOpUTENs, peareHTa, ydacTue€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIJIOPEryJIALHUH.
MuHepanbHble BEIEeCTBAa KJIETKH, MX Ouosiorndyeckas poib. Posib KaTHOHOB M aHHMOHOB B
KJIETKE.

buonornueckue nomumepsl. benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTYpbl OENKOBOM
2.2 Mmonekynbl. [lepBuuyHas cTpykTypa Oenka, mNenTuaHas CBs3b. BropuuHas, TpeTuyHas,
yeTBepTHUHas CTPYKTypbl. [leHatypauus. CsoiictBa OenkoB. Krnaccudukanus O6enkos.
buonornueckue ¢pyHKIMHM OEIKOB.

VYrneBoasl. MoHOCaxapuapl, AMcCaxapubl, OJUTrocaxapuabl W mojucaxapuabl. OOmui mniaxH
CTpOeHMs U (PU3NKO-XUMHUYECKHE CBOMCTBA yrieBoaoB. buonornyeckue GyHKIMU yriIeBOJOB.

Jlunuaet. ['uapodunsno-runpodobHbie cBolcTBa. Knaccudukamus munuaos. Tpuriunepuisl,




dochomunuael, BockH, crepounsl. buonmormueckue QyHkuuu aunuaoB. OOmme cBoicTBa
OMOIOrnYecKuX MeMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K caM03aMbIKaHHIO, MOTYIPOHUIIAEMOCTb.
HyxneunoBsie kucnotrel. JIHK u PHK. Crtpoenue HykiaeMHOBBIX KuUCHOT. HykiaeoTumabl.
[Mpuaun xomrementapHoctu. [IpaBuino Yapradda. Ctpykrypa JIHK — nBoitHas crimpanib.
Mectonaxoxaenue u 6uonornyeckue pynkuuu JJHK. Buast PHK. @yuknuu PHK B knetke.
Crpoenune Mmonekyibsl AT®. Makpospruueckue cBsizu B MoJiekysie AT®. buonorumueckue
¢ynkuun AT®. BoccTaHoBIIeHHBIE NMEPEHOCUMKH, UX (QYHKIMM B KieTke. CeKBeHHpOBaHUE
JHK.

CrpykTypHass Ouojorusi: OuOXMMHUYecKHe U Ouodu3nyecKue HCCIeAOBaHUs CcOCTaBa H

MIPOCTPAHCTBEHHOH CTPYKTYPBI OMOMOJICKYJT

2.3

Tunel KIETOK: »yKapuoTHueckas M mpokapuotudeckas. CTpyKTypHO-(pYHKIHOHAIbHbBIE
00pa3oBaHMsI KJICTKH.

Ctpoenue npokapuotudeckoil kinetku. Kietounas creHka Oakrepuil u apxeil. OcobeHHOCTH
CTpOEHMsI TeTepoTpodHOl M aBTOTPOGHOH NPOKAPUOTUYECKHX KJIETOK. Mecro u poib
IIPOKapuoOT B OMOLIEHO3aX.

Crpoenne MU (QyHKIMOHMpPOBAHUE SyKapuoTHUecKod KieTku. [lmazmatuueckas memOpaHa
(mna3manemma). CTpyKTypa IUTa3MaTH4YeCKO wmeMmOpaHbl. TpaHCHOpT BeHIECTB dYepe3
I1a3MaTUYECKyl0 MeMOpaHy: maccuBHbIM (Auddysus, obneryéHHas nud@y3us), aKTUBHBIHN
(mepBUYHBII U BTOPUYHBINA akTUBHBIA TpaHcropt). [lomynponunaemocts MmemOpansl. PaGora
HATpUH-KaJIMEeBOro Hacoca. ODHJAOLMTO3: MUHOLUTO3, ¢aronuto3. Ok3ouurto3. Kierounas
creHka. CTpyKTypa U QyHKUUHU KJIETOYHON CTEHKU PacTeHH, rpuboB.

Huronnasma. I[uto3omp. Iutockener. JIBwkeHue nuTommiasMbl. OpraHousibl KIETKH.
OnHoMeMOpaHHBIE OPraHOUABI KJIETKU: dHAommazMatudeckas cers (JI1C), anmapat [Nonbmxkwy,
JU30COMBI, UX CTPOEHHE M (YHKIMH. B3aMMOCBS3b OIHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CrtpoeHue rpaHyssipHOro peTukyiaymMa. CUHTE3 pacTBOpUMBIX OeiakoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['magkuii (arpaHyssipHbIN) SHAOMIAa3MaTHY €CKUNA peTUKYIyM. CekperopHas QyHKIUSA
annapata l'onbmku. TpaHcmopT BemiecTB B KIIETKE. Bakyonu pacTUTENBHBIX KIIETOK.
Kunerounsriit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMIBI KJIIETKH: MUTOXOHAPHH, IIJIACTH/BI.

CtpoeHne u GYHKUMHM MUTOXOHApPUM W mactua. IlepBuuHble, BTOPUUYHBIE U CIIOXKHBIE
IIACTUIBl  (POTOCUHTE3UPYIOIUX 3YKApHOT. XJIOPOMJIACTBI, XPOMOILIACTHI, JIEHKOMIACThHI
BBICILIUX PACTEHUH.

HememOpannble opraHouasl kiietku CTpoeHne U GyHKIUN HeMeMOPaHHBIX OPraHOUIOB KIIETKH.
Pu6Gocombl. MukpodunamenTsl. Mplieunble KieTKd. Mukporpy6ouku. KieTouHslit meHtp.
CtpoeHue 1 IBWKEHUE )KT'YTUKOB U peCHUYEK. MUKpOoTpyOOouKH nuTorna3msl. LleHTprons.
SAnpo. OOGonouka sapa, XpOMaTHH, KapuoIUla3Mma, SAPBILKH, X CTpPOEHHE U (QYHKIIHMH.
Snepublit 6enKoBbI MaTpuKc. IIpocTpaHCTBEHHOE pacHoyioKEHHE XPOMOCOM B HHTEp(a3HOM
anape. benku xpoMaTrHa — TUCTOHBI.

Knerounsie BkmoueHusi. CpaBHUTENbHAsS XapaKTEPUCTHKA KJIETOK 2YKapHUOT (PacTUTEIbHOM,

KHUBOTHOM, T'PUOHOIA)

24

AccuMHIIAIIAS W JIUCCUMHJIBIIIMS — JBE CTOPOHBI MeTabonmu3ma. Tumbl OOMEHa BEIIECTB:
aBTOTPO(MHBI M  reTepoTpodHBIi. VYdyacTue KUCIOpoJa B  OOMEHHBIX IPOIECCaXx.

DHepreTuueckoe obOecrieyeHne kieTku: mpeBpauieHne ATD B 00OMEHHBIX Tpoleccax.




@depMEHTaTUBHBIN XapaKTep peakluuidl KJIeTouHoro merabomm3ma. DEepMeHTHI, UX CTPOCHHUE,
cBoiicTBa u MexaHu3M neiictBusa. Kodepmentsl. OTiauuus (GepMEHTOB OT HEOPraHHMYECKUX
KaTtanu3aTopoB. benku-akTMUBaTOpsl W OGIKU-UHTHOUTOpPHL.  3aBHCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIIMH OT Pa3JIUYHBIX (PaKTOPOB.

[lepBuuHbIi CHHTE3 OpraHMdeckux BelecTB B KieTke. dorocuHTe3. Poip xmopomiactoB B
nporecce porocunreza. CeeroBas U TeMHoBas (asbl. [IpoaykTuBHOCTH poTOCHHTE3a. Biiusinue
pas3nYHBIX (AKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHte3. Pa3zHooOpa3ue oOpraHM3MOB-XEMOCHHTETUKOB: HUTpUGUIUpYIOIIHE OaKTepHH,
xKenez00aKTepuu, cepodaKkTepHH, BOAOPOJHbIE OaKTepuu. 3HaUYeHHEe XEMOCHHTE3a.
AnHarpoOHble opranu3mbl. Bunel Opoxkenus. IlpogykTsl OposkeHHsS M HMX HCHOJB30BaHUE
4eJI0BEKOM. AHa’poOHbIE MUKPOOPraHM3MBbl KaK OOBEKTHI OMOTEXHOJOIMM M BO30YAMTEIH
OoJie3HEN.

AspoOHBIe OpraHu3Mbl. JTarbl 3HepreTuueckoro ooMena. [loaroroBurensHblil stamn. [ ukonmn3
— 0ECKHCIIOPOIHOE PaCILENIICHUE TITIOKO3BI.

buonornueckoe OKHUCIIEHHE, WM KJIETOYHOE JbIXaHHE. Poiab MHUTOXOHIpPUN B Mpoueccax
ouonornueckoro okucieHus. Luxmuueckue peakuuu. OxucnurenabHoe (ocPopUINpOBAHUE.
[IpenmyiecTBa a’poOHOrO IMyTH OOMEHA BEIIECTB TNepen aHa’poOHBIM. D(PGhEeKTHUBHOCTH

OHCPreTUICCKOro obMeHa

2.5

Peaknun mMarpudHOro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIHMSIX MATPHYHOTO
cuHTe3a. Peanm3anus HacienACTBEHHON wuHpopManuu. ['eHEeTHYeCKud KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuusslii cuaTe3 PHK. [IpuHIMOBI TpaHCKpUIIIUKA: KOMIUIEMEHTAPHOCTb,
aHTHUITAPAIIICIILHOCTh, ACHMMETPUYHOCTh. TpaHCsimust u €€ dTambl. Y4acTUe TPaHCHOPTHBIX
PHK B OmocuHTe3e Ocnka. YcnoBus OumocwHTe3a Oenka. KomupoBaHME aMHHOKHCIOT. PoJib
pubOCOM B OMOCHHTE3e OelIKa.

Opranuzanus reHomMa y MmpoKapuoT M dYKapuoT. Perynsiusi akTHBHOCTH T€HOB y MPOKAPUOT.
I'unoreza omepona (®. XKakob6, K. Mano). Perynsuuss oOMEHHBIX MpPOLIECCOB B KIETKE.
Kiterounslit romeocras.

Bupycbl — HekierouHble (OPMbI KM3HH M OOJHUratHele napasuTbl. CTpOEHHE MPOCTHIX H
CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoQaros.

Bupychsie 3a00neBanus yenoBeka, )KuBOTHbIX, pacteHuit. CITNJ], COVID-19, connanbHbie

MCIUIIMHCKHUEC HpO6H€MbI

2.6

Knerounslit nuki, ero nepuoas! u perynsuus. Mateppaza u muto3. OcoOEHHOCTH IPOLECCOB,
nporekatonx B uHTepdasze. IloaroroBka kimetkum K jAeneHuto. [lpecuHTeTHUeCcKuit
(MOCTMUTOTUYECKH), CHHTETUUYECKUM W TMOCTCUHTETUYECKHH (MIPEMUTOTHUYECKUNA) MEPHOIbI
uHTEpda3bl.

Martpuunbiii cunre3 [JHK — perumkanus. [punnune penmvkanuu JJHK: kommmeMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIA  CHHTE3, AaHTUIIAPAJUIENbHOCTh. Mexanusm permkanuun  JHK.
XpomocoMmbl. CTpoeHne xpoMocoM. TenoMepsl U TernoMepas3a. XpOMOCOMHBINH Ha0Op KIETKH —
Kapuotun. JIMIIOMJHBIA M TalIOWJHBIA HAaOOpbl XpOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TomoBbIE XPOMOCOMBI.

Henenne knetkun — Muto3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX IpoLecchl. THUIbl MUTO3a.
Kapuokunes m nuroknHes. buosornueckoe 3HaueHue MUTO3a. Perynsnus MUTOTHYECKOrO

OUKJIa KICTKH. HporpaMMI/IpyeMaﬂ KJIETOYHAas TMOENb — aloITo3.




CDYHKI_II/IOHaJ'II)HaH I'CHOMMHKA

OpranusM Kak 6uosiornyeckasi cucrema

3.1

OnHOKIETOYHBIE, KOJOHUAIBHBIE, MHOIOKJIETOYHBIE OPraHU3Mbl M  MHOIOTKaHEBbIE
OpraHU3MBbl.

@dopMBbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTHUBHOE) U MOJOBOE. Buibl
0€ecI0JI0ro pa3MHOXKEHHUS: IOYKOBAHKE, CIOPYJIALUS, (parMeHTals, KIOHUPOBaHHE.

[TonoBoe pazmuoxkenue. [lonoBeie kieTku, uau rametsl. Meito3. Craauu meito3a. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buonorndyecknii cMbIc Mel03a U IOJIOBOTO IIpoliecca.
Mei103 1 €ero MecTo B JKU3HEHHOM LIUKJIE OPTraHU3MOB.

[IpenzapoasimeBoe pa3sutue. ['amerorenes y xuBoTHbIX. [lonoBsie xene3sl. OOpa3zoBanue u
pa3BuTHE TONOBBIX KieTOK. CrnepmaroreHe3 u ooreHe3. CTpOEHUE TIONOBBIX KIIETOK.
OmonoTBOpeHNE M HIMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OIJIOJOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTenorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craaumm sMOpuoreHe3a *HUBOTHBIX (Ha
npumepe Jaryuku). Jpoodaenue. Tunsl npodaenus. Oco6eHHOCTH APOOICHUS MIIEKOITUTAIOIIMX.
3apoJpllIeBbIe JUCTKH (racTpyJisinus). 3aKiajka OpraHoB U TKaHEW U3 3apOJBIIIEBBIX JIHCTKOB.
B3anMHoe BinsiHME yacTel pa3BUBAIOLIErocs 3apoblia (3MOpUOHaIbHAS MHAYKIM). 3aKIaKa
IJIaHA CTPOEHMSI JKUBOTHOI'O KaK Pe3ysIbTaT HEPAPXUUECKUX B3aUMOJIEICTBUI TeHOB. BinsHue Ha
AMOpPHOHAIBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPY’KaIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTaMOpuoHanbHbId mepro. [IpsMoe U HempsMoe pa3BUTHE.
Pa3Butre ¢ meramop(o3oM y 0€CrO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. buonornueckoe
3HAYEHHUE MPSIMOr0 M HENpPSAMOro Pa3BUTHs, UX pacHpocTpaHeHue B npupone. Tumel pocta
KUBOTHBIX. DaKTOPBI PErYJISAIUN POCTa KUBOTHBIX U 4yesoBeka. CTaauu mocTIMOPHOHAIBHOTO
pa3BUTHS Y )KMBOTHBIX M UesloBeKa. [lepnoasl OHTOreHe3a 4eaoBeKa.

PasmHOXeHHe U pa3BuTHE pacTeHud. ['ametodut u cnopodur. Meiio3 B KU3HEHHOM LIHKIIE
pactenuii. OOpa3oBaHue crop B npoliecce Meiio3a. ['ameTorenes y pactenuii. OmionoTBopeHne
U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIOZOTBOPEHUE y LIBETKOBBIX PAaCTEHUM.
OOpazoBaHue M pa3BUTHE CEMEHH. MexXaHU3MBbl peryjsldld OHTOr€HE3a y pacTeHUuM Hu

KHUBOTHBIX

3.2

Ucropust craHoBiIEHUS U pa3BUTHUSA F'€HETUKU Kak Haykd. OCHOBHbIE T'€HETUYECKUE MOHSATUS U
CUMBOJIbI. [ 'OMOJIOTMYHBIE XPOMOCOMBI, aJJI€lbHbIE TEHBI, AallbTEPHATUBHBIC TPUIHAKH,
JIOMUHAHTHBIA ¥ PELIECCUBHBIN MPHU3HAK, TOMO3UI0Ta, T€TEPO3UTOTA, YUCTAS JIMHUS, TUOPHUIBI,
reHotur, ¢eHoTurn. OCHOBHBIE METOABl TEHETHKH: THOPUIOJIOTHYECKHH, ITUTOJIOTHYECKUH,

MOJIEKYJISIPHO-T €HETUYECKH I

3.3

MoHnorubpuaHoe ckpenBanue. I1epBbiii 3akoH MeHaenss — 3aKOH eauHooOpasusi THOPHI0B
nepporo mnokoneHusa. IlpaBuno pomMuHUpoBaHusa. Bropoi 3akoH Menaens — 3aKoH
paciieIruieHuss TMpPU3HAKOB. [lHTOJIOrMYEecKHe OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAHMSL.
['mnoTe3a ynCTOTHI ramer.

AHamuzupyroniee ckpemmBaHue. [IpomexyTouHblii XapakTep HacienoBaHusa. Pacuienienue
MPU3HAKOB MMPHU HEMOJIHOM TOMUHUPOBAHUH.

Jurubpuanoe ckpemBanue. Tperuid 3akoH MEHJensl — 3aKOH HE3aBUCHUMOTO HACIICTOBAHUS
npu3HakoB. L{uTonornyeckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHHUSL.

CHCHHCHHOG HaCJICOOBAHHUEC IIPU3HAKOB. PaGorer T. MopraHa. CueneHHOE HacCJICJO0BaHHUC




TE€HOB, HApYyIICHUE CIEIICHUS] MEXIy TreHaMu. XpOMOCOMHasl T€OPHs HACJIeICTBEHHOCTH.
I'enetnka mnosa. XpPOMOCOMHBIM MEXaHHM3M OMNPEACICHHUS TMoJia. AYTOCOMBbI M TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbId MoJ. ['eHeTudyeckass CTPYKTypa MOJIOBBIX
xpoMocoM. HacnenoBanue npu3HaKkoB, CIIEMJIEHHBIX C MTOJIOM.

l'enotun kak wenoctHass cucrema. llneiloTponuss — MHOXKECTBEHHOE JCHCTBHE TEHA.
MHOX€eCTBEHHBIN ayieanu3M. B3aumoaeicTBue HeaelbHbIX T'€HOB. KOMIUIEMEHTapHOCTD.

Onucra3s. [Tommepus

3.4

BzaumogeiicTBrue reHotrmna u cpensl npu GpopmupoBaHud (heHoTurna. VI3MEeHUYMBOCTh MPHU3HAKOB.
KauecTBeHHbIE W KOJMYECTBEHHbIC NPU3HAKU. Buabl W3MEHUYMBOCTH: HEHACJECICTBEHHAsT U
HAaCJIECICTBEHHASL.

MomudukarmonHas W3MEHYMBOCTb. Pomb  cpenbl B (OpMHpPOBAHUM  MOIU(DUKAIIOHHON
n3MeHunBoCcTH. Hopma peaknmu mpusHaka. BapuammoHHBIN psig W BapuariuoHHas kpusas (B.
Noranncen). CBoiicTBa MOIM(PUKAIIMOHHONW H3MEHUNBOCTH.

I'enoTurnmueckass  M3MEHYMBOCTh. CBOWCTBA  I'€HOTUIIMYECKOM  M3MEHUYMBOCTH.  BHIBI
TeHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTal[HOHHAS.

KomOuHatiBHas M3MEHYMBOCTb. MeHo3 M IOJOBOW IPOLIECC — OCHOBAa KOMOMHATUBHOMN
M3MEHYMBOCTU. POsTb KOMOMHATHBHON M3MEHYHBOCTH B CO3/IaHUU TE€HETHUECKOr0 pa3HO00pasus B
npeenaax 0JJHOro BU/A.

MyTtanroHHass ”3BMEHYMBOCTb. BUIbI MyTallil: F€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE
YW WHIYLHUPOBaHHbIE MyTaluW. SnepHble W IUTOILIa3MaTudyeckue MyTtauuu. ComMaTHYeCcKue M
MOJIOBbIE MyTalMu. [IpuurMHbI BOBHUKHOBEHUSI MyTalMii. MyTareHbl U UX BJIUSIHUE Ha OPraHUu3MBbl.
3aKOHOMEPHOCTH MYTALIMOHHOI'O Mpoliecca. 3aKOH FOMOJIOTMYECKUX PSAJIOB B HACJEICTBEHHOM

n3menunBoctu (H.W. BaBunoB). BHesiepHas "3MEHUMBOCTb U HACJIEACTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapogHas nporpaMMa HCCI€A0BaHUs T€HOMA 4deraoBeka. MeTobl
M3yYEHUS] TEHETUKH YeJOBEKa: TIeHeaJlornyecKui, OJM3HENOBBIA, HUTOrCHETHUYECKUH,
MOMYJIIIUOHHO-CTATUCTUYECKHM, MOJIEKYsIpHO-TeHeTnueckuii. COBpEMEHHOE OmpenesieHne
TEHOTHIIA: IOJIHOTEHOMHOE CEKBEHHPOBAHME, T'€HOTUIIMPOBAHUE, B TOM YHUCIE C IOMOILBIO
[M[[P-ananu3a. HacnenctBennoie 3a00JieBaHUS 4esiOBEeKa. | €HHbIE M XPOMOCOMHBIE OO0JIE3HU
yenoBeka. bone3Hu ¢ HaciaencTBEHHOH MperpacloiiokKEHHOCTbI0. 3HAu€HHE MEIULMHCKON
IEHETUKU B IPEAOTBPALICHUU U JICUEHUM TI'CHETHYeCKUX 3abosieBaHuil denoBeka. CTBOJIOBBIE

KJICTKHU

3.6

JlomecTukanus u celekius. 3apoxaeHUe CeleKMU U noMectukainuu. Yuenue H.M. BaBunosa o
HEHTPaxX MPOUCXOXKIEHUS U MHOT000pasusi KyJbTYpPHBIX pacTeHuil. Poib cenekiuu B co3qaHuu
COpPTOB PAacTeHHI W Mopoj KUBOTHBIX. CopT, Mopoaa, mTaMM. 3aKOH FOMOJIOTUYECKUX PSIAOB B
HacleicTBeHHOM n3MenunBocty H.M. BaBuiosa, ero 3HaueHue /yis CeJIeKIIMOHHON paboThI.
MeTozasl cenekMOHHOW paboThl. MckyccTBeHHBIH OTOOp: MacCOBBIA M WHIUBUIYaJIbHBIH.
Dtanbl KOMOMHAITMOHHON cenekiuu. Mcnpitanne nmpousBoauTeniell mo noromcty. OT6op 1o
TCHOTUITY C TOMOIIBIO OICHKH ()EHOTHIA MOTOMCTBA W OTOOpP MO TEHOTUIY C TOMOIIBIO
ananu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/1 CeJIeKIIMOHHOW paOoThl. PaaralimoHHbI 1 XUMHUYECKUH
MyTareHe3 Kak HCTOYHHK MyTalluil y KyJbTypHBIX (opMm opranu3moB. Kcnoms3oBaHue
T€HOMHOI'0 peAaKTUpPOBaHUS U MeTon0B pekomOunanTHbX JJHK mis momydenuss ucxomuoro

Matcpuajia 4y CEJICKINU.




[Tonmy4enue nonuiion108. BHyTpruBumIoBas rudpuan3aius. bam3KoponcTBEHHOE CKPEIMBaHKE, UITH
uHOpuauHT. HepoacTtBeHHOE CKpelMBaHHE, WM ayTOPUOWHI. ['eTepo3uc W ero INpUYHHBL
Hcnons3oBanue rerepo3uca B cenekipn. OtnanéHHas ruOpuamsanus. [lpeogonenue Oecruromust

MEKBHUJIOBBIX THOPU/IOB. JIOCTHIKEHHS CEJISKIIMM PACTCHHI Y KMBOTHBIX

3.7

OOBeKTbl, UCMONb3yeMble B OHMOTEXHOJOTMH, — KJIETOYHbIE M TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHMU3MbI, WX XapaKTepUCTHKA. TpaJuuoHHas OHOTEXHONOrHs: XJeOoIeueHue,
HOJTyYeHHEe KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENHE. Mukpoounonoruueckuii cuare3. OObeKThI
MHUKPOOHOJIOTNYEeCKUX TexHomorui. IlpomsBoncTBo Oenika, AMHHOKHCIOT W BUTAMHHOB.
NckyccTBEHHOE OIIOOTBOPEHUE. PEKOHCTPYKILMS SHLEKIETOK U KJIOHUPOBAHHME >KUBOTHBIX.
Merton TpaHCIUTAHTALUHU SIEP KIETOK.

XpoMoOCOMHasi M TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T'€Ha U KOHCTPYUPOBAHHE
pexomOuHanTHBIX JIHK. JlocTHkeHus U mepcrekTUBbl XPOMOCOMHOM M T€HHOM HWHKEHEpPUHU.

MeauunHcKue 6uoTtexHooruy. Mcmnonp3oBaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0Opa3ue OpraHu4eckoro Mupa

4.1

buonornueckoe paszHooOpasue opraHu3MoB. COBpeMEHHas CHUCTEMa OPraHMYECKOro MHpA.
[TpunHIune KIaccudukanuu oprann3MoB. OCHOBHBIE CHCTEMATHY €CKUE TPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHSI W >KU3HEACSATEIHHOCTH OIHOKJIETOYHBIX OpraHm3MoB. bakTepuu,
apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, JpPYru€  MPOTUCTHI.
Kononuaneupie opraHu3mbl. JIB)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, PECHUYHOE. 3alluTa Yy OAHOKJIETOYHBIX OpraHu3MoB. PaznpaxuMocts y

OIHOKIJICTOYHBIX OPraHU3MOB. Taxcucel

4.2

MHoOrokiaeTounble pacTeHusi. B3auMOCBS3b 4acTell MHOTOKJIETOYHOrO OpraHu3ma. TKaHH,
OpraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOro opraHu3ma. OpraHu3M Kak €IWHOE IIeJIOe.
Tkanu pacteHui. TUIBI PaCTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAsI, MOKPOBHAS, MMPOBOSINAS,
OCHOBHasi, MexaHn4yeckas. OCOOEHHOCTH CTpoeHUs, (YHKIMA W PACIOJOKEHUS TKaHEH B

opraHax pacTeHui

4.3

BereratuBHbIe M TeHEepaTUBHBIE OpraHbl pacTeHUi. DYHKIMU OPraHOB U CHUCTEM OPraHOB.
Kapkac pacrenuii. J[BUu>keHre MHOTOKJIETOYHBIX PACTEHHI: TpONu3Mbl U HacTuu. [lormnomexnue
BOJIbI, YIJIEKMCIONO Ta3a W MHUHEpaJbHBIX BELIECTB pPACTEHUSAMH. JlbIXaHHE paCTEHUM.
Juddysus razoB yepe3 MOBEPXHOCTh KJICTKH. TpaHCIOPTHBIE CUCTEMBI pacTeHui. Brinenenue
y pacTeHui. 3ammTa y MHOTOKJIETOUHbIX pacTteHuid. Kyrtukyna. CpencrtBa macCUBHOH U
XUMHYECKOU 3aIUTHI. OUTOHITH L.

Pa3apakuMoCTh U peryJisiius y Opranu3mMoB. Pa3npakuMOCTh U PEryJisilivs Y MHOTOKJIETOYHBIX

pacteHuil. PocToBbI€ BellecTBA U X 3HAYCHHUE

4.5

MHOroKIeTOYHbI€ KUBOTHBIE. B3auMOCBSI3b 4YacTeld MHOIOKJIETOYHOI'O oOpranusma. TkaHu,
OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIro opraHu3ma. OpraHu3M Kak €IWHOE IIeJIoe.
I'omeoctas. Tkanm >KMBOTHBIX M 4YeJOBeKa. THWMNBI JKUBOTHBIX TKaHEHW: SHOUTEIWAIbHAST,
COCIMHUTEIIbHAS, MbIIeuHast, HepBHass. OCOOEHHOCTH CTPOCHHS, QYHKIIUN M PaCIOIOKECHH S

TKaHeHu B OpraHax KUBOTHBIX 1 YCJIOBCKA

4.6

OpraHbl ¥ CHUCTEMbI OPraHOB >KUBOTHBIX. DYHKIIMKU OpraHoB U cucTeM opraHos. Omnopa Tena
oprau3moB. Ckenerbl OAHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX JKUBOTHBIX. HapyxHblli u

BHYTpeHHMH ckeneT. CTpOeHHE U THIIbI COEAMHEHMS KOCTEH.




JIBUKEHME MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanue >kuBOTHBIX. IIMTaHMe IO3BOHOYHBIX
’KMBOTHBIX. [|pixaHue xuBoTHbIX. KoxHoe npixanue. JKaGepHoe 1 1€rouHoe AbIXaHHeE.
JlpIxaHue T103BOHOYHBIX JKUBOTHBIX. OBOJIOLMOHHOE YCIIOKHEHUE CTPOEHMs JETKUX
[I03BOHOYHBIX )KMBOTHBIX. JIpIXaTesbHAsl CUCTEMA YesloBeKa. MeXaHU3M BEHTHIALUY JIETKUX Y
OTULl W MIEKONUTAIOMMX. TpaHCHOpPT BEIIECTB Yy OPraHu3MoOB. TpaHCHOPT BEIIECTB Y
JKUBOTHBIX. KpoBeHOCHass cucrema u €€ opraHbl. KpoBeHOCHas cucTeMa I03BOHOYHBIX
KUBOTHBIX. Kpyru kpoBooOpamieHus. DBOMIOLNUOHHBIE YCIOXKHEHHUS CTPOCHHUS KpPOBEHOCHOM
CHUCTEMBl MO3BOHOYHBIX >KMBOTHBIX. BbIJeNneHHe y OpraHu3MoB. BrlieneHue y >KMBOTHBIX.
CokparutensHbie Bakyond. Oprasbl BbiaelieHHs. CBs3b TOJOCTH Tela C KPOBEHOCHOW H
BBIJICIUTETIBHOM  cuUcTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX. 3alura Yy
MHOT'OKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 X IPOU3BOAHBIE.

Pa3npaxuMoCTh U peryisnus y opraHu3moB. Pa3gpakuMocTh y ONHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpakxuMoCTh U peryiisiius y MHOTOKJIETOYHBIX pacTeHUN. POCTOBBIE BeniecTBa U
UX 3Ha4YCHHUE.

HepBHast cucrema u pediekTopHas peryJsius Yy MHOTOKJIETOUHBIX >KMBOTHBIX. HepBHas
cucTemMa M €€ OTAenbl. DBOJMIOLMOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOW CUCTEMBI Y )KUBOTHBIX.
Pa3zpaborka anroputMoB M mnporpamm i 3G ¢GeKTUBHOH (YHKLIHMOHAIBHON aHHOTALUU
IEHOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METab0JIOMOB MMKPOOPraHU3MOB, pacCTEHHI,

JKNBOTHBIX M YCIOBCKA

OpFaHI/ISM YCJIOBCKA U €ro 310POBLE

5.1

OpraHbl ¥ CHCTEMBbI OpraHOB uesioBeka. OTAesbl TOJOBHOIO MO3Ta MO3BOHOYHBIX KUBOTHBIX.
Pedpekc u pedmexkropnas nmyra. besycnmoBHeie u ycnoBHBIE peduiekchl. ['yMopanbHas
peryJisius U SHAOKPUHHAS CUCTEMA )KMBOTHBIX U 4enoBeka. JKene3bl SHIOKPUHHON CUCTEMBI U
UX TOpPMOHBI. JleiicTBue TrOpMOHOB. B3auMOCBA3b HEPBHOW W SHAOKPHUHHOW CHCTEM.
['unoranamo-runopusapuas cucrema. Peduiekc u pedraexkropHas nyra. besycinoBHbie U

yCIIOBHBIE pedIieKCh

5.2

3amuTa opraHuszMa ot 6ose3Heil. IMMyHHas cuctema 4enoBeka. KieTouHbI M T'yMOpaJIbHBIN
UMMYHUTET. BpoKaEHHBIN, MPUOOPETEHHBIN CrienPUISCKUH UMMYHUTET. Teopus KJIOHAIBHO -
cenektuBHOro nmmyHnurera (I1.9pmmux, @.M.bepuer, C.ToneraBa). BocnamurenbHbie OTBETHI

OpraHu3MoOB. Ponnb BpO)K,I[éHHOFO HUMMYHUTCTA B PA3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KposenocHast cucrema u €€ opranbl. Cepiie, KpOBEHOCHbIE cocyabl M KpoBb. Kpyru

KpoBooOparenusi. Pabora cepama u e€ perynsus

5.4

Jpixanue yenoBeka. uddys3us ra3oB uepe3 MOBEPXHOCTh KIETKHU. JlpIxaTenbHas cucrema

yenoBeka. [lpixarenpHas moBepXHOCTh. Perysius apixanus. JlpixaTtenbHbie 00bEMbI

5.5

HI/IH_[CBapI/ITCHI)HaH CUCTEMA YCJIOBCKA. OTILCJ'IBI MUIICBAPHUTCIIBHOI'O TpaKTa.

[InmeBapuTenpHbIe XKene3bl. BHYTPUIIOIOCTHOE M BHY TPUKJIETOYHOE MMUILEBAPEHUE

5.6

[ToxpoBel 1 ux mpousBogHbie. Opranbl BeigeneHus. [louku. CTpoeHne u QyHKIMOHHPOBAHUE
HeppoHa. DunbTpanus, cekpenus 1 o0paTHOE BCachIBAHUE KaK MEXaHHW3MBbI pabOTBhl OpPraHOB

BbiiesieHus. O0pa3oBaHUE MOYH Yy YelIOBeKa

5.7

ﬂBI/I}KeHI/Ie yeJoBeKa: MbleuHas cucrema. CKeJIeTHEBIE MbIIIOBI U HUX pa60Ta. CTpOGHI/Ie n

THUIIBI COEAUHEHUS KOCTEH

TeOpI/IH IBOJIIONMU. Pa3sBuTHe Ku3HU Ha 3emiie




6.1

OpomouuonHas teopus Y. JlapBuna. [Ipennoceuiki BO3HMKHOBEHUs JapBUHU3MA. KHU3HB U
Hay4dHas faesaTenbHocth Y. /[apBuna.

JBrxyume cuibl dBosonnu BuAoB mo Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTb Pa3MHOMKEHHS
OpPraHM3MOB, HACJIEICTBEHHAash M3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBAaHHE, €CTECTBEHHBIH WU
HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunTeTndeckoil Teopuu spomonnu (CTD). HelitpanpHash TEOpHUs SBONIOIUU.
CoBpeMeHHasi HBOJIIOLIMOHHAS OMoiorys. 3HaueHHe IBOJIIOLMOHHON TeOpHU B (GOPMUPOBAHUU

€CTECTBEHHO-HayYHOU KapTUHBI MHUpa

6.2

[Tonynauua xak »dJeMeHTapHas eAMHMIA dBOMIONMH. COBPEMEHHBIE METOABl OLICHKH
TEHETHYECKOT0 Pa3HOO00pa3usi M CTPYKTYpHl momyssiinuil. M3MeHenne reHodoHma monmyssimun
KaK dJIEMEHTapHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH reHeTHYecKkoro paBHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (AKTOpbl  (OBIKYIIME CHJIBI) SBOJIONUU. MyTallMOHHBIM  mpolecc.
KomOuHatuBHas u3MeHUUBOCTb. [[peiid reHoB — ciydaiiHble HeHamnpaBJICHHbIE W3MEHEHUs
qyacToT ajened B momynsuusx. DddekT ocHoBarens. Murpauuu. M3onsamus momyisiuil:
reorpaduieckast (mpocTpaHCTBEHHAs), Oroornueckas (pernpoyKTUBHAS).

EctectBeHHBIN 0TOOp — HampaBisitoLmil axkrop 3Bomonuu. @opMbl €CTECTBEHHOI0 0oTOopa:
JBIKYUIUH, CTaOMIN3UPYIOIIUH, pa3peiBatoluii (1u3pyntuBHbIi). [lonoBoit otOop.
[Tpucnoco6eHHOCTh  OpPraHM3MOB KaK  pe3ysibTaT MHMKPOIBONIOLMHU. BO3HUKHOBEHHE
pUCIoco0IeHuH y opranu3mMoB. Apomopdo3sl 1 uanoanantauu. [Ipumeps! npucnocodneHuit
y opranu3MoB. OTHOCUTEIBHOCTb PUCIIOCO0IEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CTpykTypa. BumooOpazoBaHHe Kak pe3yJbTaT MHUKPOAIBOJIOIHH.
Wzonsuus — kmrodeBod (akTop BumooOpaszoBanus. I[lytm u cmocoObl BHUI000pa3oBaHUS:
alionaTpuyeckoe (reorpaduueckoe), CHUMIATPHYECKOe (IKOIOTHYECKOE), «MTHOBEHHOE)
(monuniaouau3anus, ruopuan3zanus). JmmTebHOCTh SBOTIONUOHHBIX TPOLIECCOB.

MexaHnu3Mbl GOpMUPOBaHUS OMOJIOTHUECKOT0 pa3HO00pas3usl.

Ponp  sBomOnMOHHONW  OWOJOrMM B pa3pabOTKE HAyYHBIX METONOB  COXpaHEHHUs
O6uopazHooOpazus. MHUKPOIBOMIONMS M KOIBOJIOLMS MAapa3uTOB M MX X035ieB. MeXaHU3MBI

(hopMUPOBaHUS YCTOMUYUBOCTH K aHTHOMOTHUKAM U CITOCOOBI 0OPBLOBI ¢ HEl

6.3

MeTtoasl u3ydeHuss MakposBomouuu. llaneoHTonornuyeckue MeTOIbl M3YyYEHHS! SBOJIOLMH.
[Tepexonubie GopMbl U HUITOreHEeTUY ECKUE PSIIbl OPraHHU3MOB.

buoreorpaguueckue meToapl u3ydeHus 3postonuu. CpaBHeHue (GJiopbl U GayHbl MAaTEPUKOB U
ocTpoBOB. buoreorpadudeckue odbmactu 3emin. BUnbl-3HAEMUKHA U PEITUKTHI.
OMOpHOJIOTUYECKHE ¥ CPAaBHHUTEIHHO-MOP(OJIOrHUEcKne METOAbl H3yYEHUS HBOIIOLHUU.
['eHeTHUecKre MEXaHU3MbI IBOJIOLUK OHTOI'€HE3a M TOSIBICHUS ABOJIIOIMOHHBIX HOBIIECTB.
['oMonorn4yHele ¥ aHAJIOTUYHbIE OpraHbl. PyuMeHTapHbIe OpraHbl M aTaBU3Mbl. MOJIEKYJIISIPHO -
reHEeTHYECKHE, OHOXMMHYECKHE M MaTeMaTHYeCKHe METOAbl H3Y4YEHHUS  SBOJIOLHUU.
I'omonornynslie reHbl. COBpeMeHHBIE METObI HOCTPOCHUS (PUITOT€HETUUECKUX 1EPEBHEB.
XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIUS TEHOMOB.

OO6mume 3akoHOMEpHOCTH (MpaBmiia) ASBOJONKUHA. HeoOpaTUMOCTh ABOMIONMH. AJTANTUBHAS

paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJOIINU

6.4

HayuHble runoresbl NpoUCX0KIeHUS )KU3HU Ha 3emie. AGuoreHes u nancnepmus. JloHaydHbie

NPEACTaBICHUd O  3apOKIEHUM  KU3HU  (KpealuoHu3M). ['umoresa  mOCTOSIHHOTO




caMO3apoKJeHUsl KU3HU H e€ omnpoBepkeHue onbitamu @D. Peau, JI. Cnamnannanu, JI.
[Tactepa. [IporcxoxaeHne >KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE STambl HEOpraHUYeckoi sBosronuu. [lmaHetapHas (reosiornyeckas) 3BOJIOIUS.
Xumuueckasi dBOMONHS. AOMOTEHHBI CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
Omneir C. Munnepa u I'. Opu. O6pa3oBanue momuMepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A.J. Omnapuna, rumnore3a nepBuuHoro OyiboHa JIx. XomnelHa, reHeTHYecKas
runore3a ['. Mémnepa. Pubosumber (T. Yek) u rumoresa «vupa PHK» V. T'mnbepra.
dopmupoBaHre MEMOPaH U BOZHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnn u Metons! e€ n3ydenus. Mckonaemble opranud eckue ocTaTku. I'eoXxpoHonorus u
e€ MeTopl. OTHOCHUTENbHAS U a0COMIOTHAS FeOXpoHOJorus. ['eoXxpoHomornyeckas 1mKkasa: 30Hbl,
9PBbI, IEPUOABL, SIIOXH.

HauanpHble »Tanbl opraHuydeckod s3Bosrouuu. [losBieHuWEe W HIBOMIOLMUSA NEPBBIX KIETOK.
Opomonus Metabonu3ma. Bo3HukHOBeHHEe mnepBbIX sKocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM Kak aHaJor IepBeIX Ha 3emie cooduectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTHI.

[Ipoucxoxaenue »sykapuor (cUMOMOreHe3). OBOJIONHUOHHOE TPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxxaeHne MHOIOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TpYII
MHOT'OKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE ATamnbl ABOJIOLUUU BBICHIMX pacTeHHil. OcHOBHBIE apoMopdo3bl pacTeHuil. Berxos
pactenuii Ha cymry. [losiBieHHE CMOpPOBBIX pAacTeHUN M 3aBoeBaHUE MU cylid. CeMeHHbIE
pactenus. [IpoucxoxkieHne BETKOBBIX pACTEHUM.

OCHOBHBIE ATaIlbl YBOJIIOLUH KUBOTHOT0 MUpa. OCHOBHBIE apoMOp(}03bI )KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — TIOSBJICHHE COBPEMEHHBIX THUIIOB. llepBhie XOpmoOBbIE
KUBOTHBIC. J)KH3HB B BOJIEe. DBOMIOIUS MO3BOHOYHBIX. [IponcxoxkaeHne ampuOuii 1 penTuiui.
[Tponcxoxxaenue miekonutaomux v ntul. [IpuHnun xmoueBoro apomopdosza. OcBoeHHe
0€CI03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie MO 3paM M MepuojaM: apxei, mpoTepo30i, Mmaaeo30M, MEe3030H,
KaiiHo30M. OOmas XapakTepuCTHKa KJIUMaTa W Teoslornueckux mnpoueccos. [losBiaeHue u
pacLBET XapaKTEpPHBIX OPraHU3MOB. YTIJIE0Opa3oBaHUE: €0 YCJIOBUS M BIIMSHUE HA Ia30BbIN
cocTaB aTMOC(hepHl.

MaccoBbple BBIMHpaHUS — 3KOJIOTMYECKHE KpU3HChl mnpouuroro. IlpuymHBl M cineacTBus

MaccoOBbIX BbIMUPaHUN. COBPEMEHHBIN 3KOJOTNYECKHI KPU3HC, €r0 0COOEHHOCTH

6.5

Paznensr u 3amaun antpononorud. Meronel anTponosiornd. CTaHOBIIEHUE NPENCTABIECHUI O
IIPOMCXOKEHNH YesnoBeka. COBpEMEHHbIE HAYYHbIE TEOPHH.

Cxo0ncTBO 4yenoBeKa € KUBOTHBIMU. CHCTEMAaTUYECKOE NOJIOKEHHE YesnoBeka. CBUIETENbCTBA
CXOJICTBA 4YEJIOBEKAa C >KMBOTHBIMM: CpPaBHUTEIbHO-MOP(}OIOruyecKue, MOpPHOIOTHUECKHE,
¢uznonoro-OnoxuMudeckue, nosefeHuyeckue.  OTaMuMsg  YeloBeKa  OT  JKMBOTHBIX.
[IpssMoOXOkI€HME M KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHME TOJIOBHOIO MO3ra M
BTOPOM CUTHAJIbHON CUCTEMBI.

JBmwxkymme cunbl ((hakTopsl) aHTpOHOreHesa: OMoornyeckue, coruanbHble. COOTHOIIEHUE
OMOJIOTMUYECKUX U COLIMATIBHBIX (PAKTOPOB B AaHTPOIIOT €HE3E.

OcCHOBHbIE CTaAMM aHTPOIOreHe3a. ABCTpPaJONUTEKH — ABYHOTME NIpeikH joaei. Yenosek

yYMEIBbIi, MEPBbIE U3TOTOBJICHUS OpyAuN Tpyna. UesnoBeKk NMpsAMOXOASLIIMN U INEPBBIA BBIXOJ




monei 3a npenensl Adpuku. UenoBek reiens0eprckuii — oommid MpeIoK HeaHAepTalbCKOro
4eJI0BEKa M 4YeJIOBEeKa pa3yMHoOro. YesoBeK HeaHAEPTaIbCKMM Kak BMJ JIOAEH XOJOIHOIO
KIuMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEIOBEK, OCBOEHHUE
KOHTUHEHTOB 3a IpefenaMu AQpuky.

OBOMIONMST COBPEMEHHOIO 4enoBeKa. EcTecTBeHHBbI O0TOOp B MONYJSALUSAX 4YeJIOBEKa.
MyTanuoHHbIM npouecc u noauMmopdusM. [lonynsanronHble BOJIHBL, Ipei( reHOB, MUTpalUsl U
«3(deKT ocHOBATEN» B MOMYJIIMAX COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pacel. [loHstne o pace. bousbmme pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETpoHIHAs (IKBAaTOpHAIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTU pacceleHus 4YeJoBeKa IO IulaHeTe. EnumHCTBO 4enoBedeckux pac. Hayunas
HECOCTOSITENTPHOCTh ~ pacu3Ma. IIpucnocoONeHHOCTh 4ejoBeKa K  pa3HbIM  YCIOBHSM
OKpy>xaroliel cpeasl. BiausHue reorpaguueckoil cpeasl U apelida reHoB Ha MOP(HOJIOTHIO U

(U3HOTOTHIO YETOBEeKa

7 DKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH
Paznens! u 3anaum sxoaoruu. CBs3b SKOJIOTUU C IPYTUMHU HAYKAMH.

71 Metoasl sxonoruu. [loneBbie HaOmoneHUs. DKCIEPUMEHTHI B DKOJOTHH: HPUPOAHBIE H

' nabopaTopHble. MoaenupoBaHue B SKOJIOTUA. MOHUTOPUHT OKPYXKAIOIIEH CPebl: JOKAIbHBIH,
pEeruoHaIbHBIN U TJ100aTbHbIN
Oxonornueckre (GPaxTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Kimaccuduranusi sKOTOrHYECKUX
dakTopoB: abnoTHUYeCKnEe, OMOTHYECKUE, aHTpONOreHHbie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS
skosorudeckux gaxtopos. IIpaBuno muaumyma (K. llnpenrens, FO. JInubux). TonepaHTHOCTS.
DBpHUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Abuornueckne (akToppl. CBET Kak AIKOJIOTHYecKUi QakTop. JleiicTBHE pa3HBIX y4YaCTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUNW M KUBOTHBIX IO
OTHOUIEHUIO K cBeTy. CUTrHalIbHas poJib cBeTa. DOTOMEPUOAU3M.
TemnepaTypa Kak »3Kojorumdeckuil ¢akrtop. /[lelictBue Temmeparypsl Ha OpraHHU3MBI.
[ToiikuioTepMHBIE U TOMOHOTEpMHBIE OpraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHU3MBbl.
Brnaxxnocts kak skonoruyeckuii hakrop. [IpucrnocoOnenus pacTeHuil K MoAAep:KaHUuI0 BOTHOTO
6ananca. Knaccudukanus pacreHuil mo oTHomeHHIO K Boje. IIpucnocoOneHusi KUBOTHBIX K

7.2 M3MEHEHHIO BOJHOTO PeKUMa.

Cpenbl oOuTaHMs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYLIHAs, IOYBEHHAas, IJyOuWHHAas
MOJNIOYBEHHAs,, BHyTpuOpranuzMeHHas. du3nKo-XxuMuyeckue OCOOEHHOCTH Ccpel OOMTaHus
opranu3moB. [Ipucrnoco6eHns opraHu3MoB K )KM3HH B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHue puTMbl. CyTOYHBIE U TOAMYHBIE PUTMBI.
[Tprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHH KU3HH.

Kuznennsie ¢opmbl opranusmoB. llonsTtue o >xuzHeHHOM Qopme. JKusHeHHbIE (QOPMBI
pacTeHUi: NepeBbsi, KyCTapHUKH, KyCTapHUUYKH, MHOIOJIETHHE TPaBbl, OJHOJIETHHE TpPaBBbl.
Kuznennole (GOpMBI KHUBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI, a’3poOMOHTHL. OCOOEHHOCTH
CTpOEHHUS U 00pa3a >KU3HHU.

buotnueckue ¢axTopbl. Buasl OMOTHYECKHX B3aUMOJICHCTBUI: KOHKYPEHIIUS, XHITHUYECTBO,
cumMOnoz3 u ero ¢opmel. IlapasutusMm, Koomepauus, MYTyaJu3M, KOMMEHCAJIU3M

(kBapTUpaHTCTBO, HaxyieOHuM4ecTBO). Herpoduueckue B3aumonmelcTBHs  (TONMHYECKHE,




dopuueckue, padbpuyeckre). 3HaueHHEe OMOTHMYECKUX B3aMMOJCHCTBUUN I CYHICCTBOBAHMS

OpraHu3MoOB B Cpeac 00uTaHuA. HpI/IHHI/IH KOHKYPCHTHOI'O UCKJIHOUYCHUA

7.3

DKOJIOTMYECKHE XapaKTePUCTUKU monmyssuud. [lomymsmus kak Ouonorudeckas cucrema. Poinb
HEOJTHOPOJHOCTH cpenbl, (u3uyeckux OaphbepoB M OCOOEHHOCTEH OWOIOTMHM BHUIOB B
(GOpPMHUPOBAHUM TIPOCTPAHCTBEHHOH CTPYKTYypbl momyisnuii. (OCHOBHBIC —ITOKa3aTeIH
MONYJISIIUN: YHUCIEHHOCTh, TUIOTHOCTh, BO3pAacTHas M I0JIOBas CTPYKTypa, POKIaEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHUS.

Okojoruyeckass CTpyKTypa mnonyisiinuu. OIlleHKa 4YHCIeHHOCTH mnonymisauuu. JInHamuka
nonyysiquu U e€  perynauusa. buoTHMueckuil moOTeHnMan nomnyiaauud. MopenupoBaHue
JWHAMUKU nonynsuud. KpuBele pocTa YHCIEHHOCTH monyisiuud. KpuBble BbDKHBAHHSL.
Perynsanust 9uCICHHOCTH MOMYJSAIUA: POJb (PAKTOPOB, 3aBHCAIIUX W HE 3aBUCAIIMX OT
IUIOTHOCTHU. DKOJIOTHYECKUe cTpaTeruu BuaoB (- u K-ctpaterun).

[TonsTie 00 dSKONOrMYECKOW HHINe Buaa. MecTtooOuTaHue. MHOTOMEpPHas MOJeib
skosiorndeckor HUIM .M. Xatuuncona. Pazmepsl skonorndeckoit Humu. [loTeHnmansHas u
peanu30BaHHAS HUIIH.

Bung xak cucrema mnonynsuuid. Apeansl BUIOB. Buael M MX KU3HEHHbBIE CTPATErUU.
3aKOHOMEpPHOCTU MOBEAEHUSI U MUTPALIMN KUBOTHBIX. buonornueckue MHBa3HM 4yKEPOIHBIX

BHJIOB

7.4

CoobmectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MaMu B
ouorieHo3€e. JDKocucremMa Kak oTkpeitas cucrema (A.Jlx. Tencnu). OyHKIIMOHATIBHBIE OJOKU
OpPraHU3MOB B JKOCHCTEME: MPOIYLEHTHl, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. A6uoTHUeckue 0710ku SKocucTeM. [1ouBBI U UITBI B SKOCUCTEMAX .
KpyroBoport BelecTB ¥ MOTOK SHEPTUHU B 3KOCHCTEME.

OcHOBHBIE TOKa3aTeNIM 3KocucTeMbl. buomacca W mpoayKius. DKOJIOTMYECKUE MUPAMMIbI
qrces, 0MOMacChl U SHEPTUH.

HampaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKilecCHU. [lepBHUYHBIE M BTOPUYHBIC
CYKIIECCMM M WX MpPUYUHBL. AHTpPOIOr€HHbIE BO3JEHCTBUS Ha Cykueccuu. KimmakcHoe
coobmiectBo. buopazHooOpa3ue M IOJIHOTAa KpPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIECTB.

[TpuponHbple 3KOCHCTEMBI. AHTPONOIE€HHBIE 3KOCHUCTEMBbl. ArposKocHcTeMa. ArpoLEeHO3.
Paznuuus Mexny aHTpONOr€HHBIMHU U IPUPOJAHBIMH 3KOCH CTEMaMHU.

VYpb6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucreM. ['opoxckas ¢uopa u dayna.
CuHaHTponu3alusi TOpOACKOM ¢ayHbl. buonornyeckoe u  X034HCTBEHHOE 3HAY€HUE
arpod’KOCUCTeM U YpOOIKOCHCTEM.  3aKOHOMEPHOCTH  (OPMUPOBAHHS  OCHOBHBIX
B3aMMOJICH CTBUI OpraHu3MOB B SKOCUCTEMaX.

IlepeHoc sHeprum U BEUIECTB MEXAY CMEXKHBIMU SKOCUCTEMaMH. Y CTOMYMBOCTH OPraHU3MOB,

HOHy.]I}II_II/If/i " 3KOCHUCTEM B YCIOBUAX €CCTCCTBCHHBIX U aHTPOIOICHHBIX BO3I[€I>10TBPII>1

7.5

buocdepa — obmierianerapHas 00009ka 3eMiH, e CYIIECTBYET WM CYIIECTBOBAJA JKU3Hb.
VYuenne B.M. Bepruanckoro o 6uocdepe. Obmactu 6uocdeps u e€ cocras. JKupoe BeImecTBo
Oouocdepsl U ero GyHKIUU.

3aKOHOMEpHOCTH cymiecTBoBaHHMs Ounocgepsl. OcoOeHHOCTH OmMochepsl Kak Ti00anbHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Oumocdepe. KpyroBoporsl Bemects u

OnoreoXuMUYecKHe MUKJIIbI (yriepojaa, a3ota). PUTMuuHoCTs siBiieHuii B Ouocdepe.




3onanbHOCTH Onochepsl. [TonsTue o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHJApA, XBOWHBIE Jeca,
CMEIIaHHBIE U NIMPOKOJUCTBEHHbIE Jieca, CTEMHU, CaBaHHbBI, MYCTHIHU, TPOIMUYECKHE Jieca,
BBICOKOTOpbsi. Kiumart, pacTUTeNbHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CtpykTypa ¥ (YHKIHS KUBBIX CHCTEM, OLIEHKA WX PECypCHOro MOTeHIHana U OuochepHbIX

byHKIUN

7.6

DKOJIOrMYecKrue KpU3uchl U UX MPUYHMHBL. Bo3zaeiicTBue yenoBeka Ha Ouocdepy. 3arps3sHeHue
BO3JIyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHre BOAHOM cpeapl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne moussl. OXpaHa MOUYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOINOreHHOE BO3/ACICTBUE HA PACTUTENbHBIN U KUBOTHBIM MHUp. OXpaHa pacTUTEIHLHOTO U
JKUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXpaHbl mpuponbl. KpacHeie kHuru. Ocobo
oxpansieMble mpupoanbie Tepputopun (OOIIT). boraHnueckue caapl U 300JI0THYECKUEC TTAPKHU.
OCHOBHBIC TIPUHIUIIBI yYCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA W MPUPOABL. PammoHambHOE

MMPpHUPOJAOIIOJIB30BAHUC U COXPAHCHUEC OHOJIOTUYECKOI 0 pa3H006pa31/I${ Semin




VYEBHO-METOJIMYECKOE OBECITEYUEHUE OBPA30BATEJILHOI'O
TTPOITECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U1 VUEHUKA

* buonorus. buomornueckre cuctemMsl U iporiecchl; 10 Kimace. yriyoiaeHHOe
ooyuenue TepemoB A.B., IlerpocoBa P.A. OOGuiecTBO ¢ orpaHUuEeHHOM
oTBeTCTBEHHOCTHIO « MOl MHEMO3MHA»

* buonorus. buonornueckue cucreMsl U Tiporiecchr; 11kmace. yrimyoaeHHoe

ooyuenne. TepemoB A.B., [lerpocoBa P.A. O61iecTBO ¢ orpaHU4eHHON

oTBeTCTBEHHOCTHI0 « MOl MHEMO3HA»

METOJUYECKHUE MATEPHAIJIbBI JIJIA YUUTEJIA

[ToypouHO€ maHupOBaHUE

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETHU
NUHTEPHET

bu6mmoreka IIOK
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