MYHUIUNIAJbHOE 0011e00pa3oBaTe/ibHOE YUpeKIeHHe
«JIument Ne 7 /I3ep:xunckoro paiiona Boarorpana»

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

cpenHee o01ee 00pa3oBaHme

(10 —11 xmaccer)

Boarorpana 2026



MNOSCHUTEJIBbHAS 3AIINCKA

[Iporpamma no yueObHOMy nipenmety "buosnorus" (nanee - Ouonorus) Ha YpoBHE CPETHETO OOIIEro
oOpa3oBanus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®eaepannn», ®I'OC COO, Konuenmuu npenoaaBanus yueOHoro npenmera «buomaorus»
Y OCHOBHBIX MOJIOXKEHUH (penepanbHOi paboueil mporpaMMbl BOCTIMTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble npeaMeTsl». CoriacHo
nonoxenusMm ®I'OC COO npoduibHble ydeOHBIE MPEaMETHI, M3y4aeMble Ha YIIyOJNE€HHOM YypOBHE,
ABJSIFOTCA  CHOCOOOM nuddepeHnnanuu oO0y4YeHUs] Ha YpOBHE CpegHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM OOLINM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHuEeM. B To e Bpemsl KaKAbIH M3 3THX YYeOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH Ha NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3ajlay, CBA3aHHBIX C MpOQOpHUEHTaluel 00yJYaroIuXcs U CTUMYJIMPOBaHHEM MHTEpeca K
KOHKPETHOM 00J1aCTH HAy4YHOT'O 3HAaHHS, CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, OSKOJOTHEH,
TICUXOJIOTHEH, CTIOPTOM WMJIM BOEHHBIM JIETIOM.

[Iporpamma o yuyeOHoMmy npeamery "buosiorus” na€r nmpenctaBieHue O IENU U 3a1a4axX U3yueHUs
yuebHoro npenmera «buonorus» Ha yriyOJIEHHOM ypOBHE, OIpenelnseT o0s3aTeibHoe (MHBApUaHTHOE)
MpeIMETHOE COJep)KaHue, ero CTPYKTYpPUpPOBaHME IO pa3fesiaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHIyeT MOCJIEeJ0BATeIFHOCTh HM3Y4YeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PacTHBIX 0COOeHHOCTEl oOyuatomuxcs. B
nporpaMMe Mo OHOJIOTHM pealu30BaH MPUHLUI NPEEeMCTBEHHOCTH C M3y4YEHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarofaps yemy IpoCMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYoIIee
pasBuTHE OWOJOTMYECKHX 3HAaHUH, OPHEHTHUPOBAHHBIX Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHS, HKOJOTMYECKOI0 MBIIUICHHS, MPEACTABICHUH O 310pOBOM o0pase XKH3HM, Ha
BOCIIUTaHUE OEPEeKHOro OTHOIICHUS K OKpy’Karollell nmpuponHoi cpexe. B mporpamme mo Guonoruu
TaKXXe IOKa3aHbl BO3MOXHOCTH ydeOHOro mpeamera «buomorusi» B peanmsanum TtpedoBanuit @I'OC
COO K mIaHUpyeMBIM JMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM pe3yibTaTaM OOY4YEeHUS U B
(opMHPOBAaHMH OCHOBHBIX BHUIOB y4eOHO-TIO3HABATENBLHON AEATENFHOCTH OOYUYaIOMIMXCS 110 OCBOSHHIO
coJep:kaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEAHEro o01ero oopa3oBaHusl.

Yuebublii npenmer «buonorus» Ha ypoBHEe cpeaHero oOmero oOpa3oBaHMS 3aBEpILACT
Ouosiornueckoe oOpa3oBaHME B INKOJIE€ W OPHUEHTUPOBAH Ha pacIIUpeHHE U YIIIyOJeHHWe 3HaHWH
o0yyaromuxcsi 0 >KUBOH MPUPOAE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOM OHOJIOTHH, SMOPHOJIOIHU U
OMOJIOTUH Pa3BUTHUS, TCHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, 3BOJIFOLIMOHHOTO YUEHUS U 3KOJIOTHH.

Uzyuenne yuebnoro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE OpPHMEHTUPOBAHO Ha
MOJATrOTOBKY OOYYalOUIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OMOJIOTHYECKOro oOpa3oBaHUsl B By3axX W
OpraHu3alMix CpeAaHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COIAEPXaHUS COCTaBIISET
cucremMa OWOJOrMYECKMX 3HAHWH, MOJYYEHHBIX MPH H3yYEeHHH OOYYarOIIMMHCA COOTBETCTBYIOIIMX
CHCTEMAaTHYECKUX pa3/ienioB OMOJIOruY Ha ypOBHE OCHOBHOIO 001ero oopasosanusi, B 10—11 kinaccax 3tu
3HaHUs TOJy4aroT pa3BUTHE. Tak, paclIMpeHbl W yrIyOleHbl OMOJIOTHYECKHE 3HaHUS O PacTEeHUSIX,
’KHBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me 4eloBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HH, JIOTIOTHUTEIBHO
BKJIFOUEHBI OWOJIOTUYECKHE CBEIACHHWA NPUKIAAHOTO M TOMCKOBOTO XapakTepa, KOTOpBIE MOYKHO
MCIIOTIb30BaTh KaK OPUEHTHPHI AJIs TOCeNyIomero Beioopa npodeccnu. Bo3mokHa TakKe HHTErpaIus
OHMOJIOTUYECKUX 3HAHHUW C COOTBETCTBYIONIMMH 3HAHUSMHU, TIOJTYYEHHBIMHI 00YUYAOIIMMUCS TPU U3YUCHUU
bu3uKH, XUMHUH, Teorpaduy 1 MaTEMaTHKH.

CtpykTypa mporpaMMsl o ydeOHoMy mpeamety "buonorus”" oTpakaeT CHCTEMHO-YPOBHEBBIH U
SBOMIOLMOHHBIA TOAXOABI K U3ydeHHIo Owonormu. CormacHo UM, H3y4YalOTCsS CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTE€pHble [UI1 JKMBBIX CHCTEM pPAa3HOIO YpPOBHsS OpraHU3aLMM, 3BOJIIOLUU
OpTraHUYECKOTO MHpa Ha 3eMJie, COXpaHEHHUS OHOJIOTHYECKOTr0 pa3HooOpasus mianeTsl. Tak, B 10 kimacce
U3Y4alOTCS OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOH OMOJIOrWM, 3MOPHONIOTMM M OWOJOTMH DPa3BUTHA,
TCHETHKH M CEJEKUUH, OWOTEXHOJOTMM W CHHTETHYECKOH OWONOTHH, aKTyaJH3HPYIOTCS 3HAHUSA



oOydatomuxcs 1o OOTaHWKE, 300JIOTHH, aHATOMUH, (pu3monoruu uenoBeka. B 11 kimacce m3ywarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTUU U YUEHUE 0 Ouocdepe.

Y4eOHsiii peaMmer «buosorusy npu3BaH 00ECIEUUTh OCBOCHUE 00YYArOIUMUCS OUOTOTUYECKIX
TEOpHUH M 3aKOHOB, UJICH, IPUHITUIIOB U NIPABUJI, JISKAITUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, 3HAHWNA O CTPOCHUH, MHOTOOOPa3HH M OCOOCHHOCTSX KJICTKH, OPraHWU3Ma, MOMYJISIIHH,
OuOlIeHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTIDKCHHSIX, COBPEMEHHBIX HCCIICAOBAaHUAX B
OHMOJIOTHY, TPUKIATHBIX ACTCKTaX OWOJOTHYECKHMX 3HAaHWH. J[ns pa3BuTHs M TOJACPKAHUS HHTEpeca
oOydaromuxcss K OWOJIOTMU Hapsy CO 3HAYUTEIbHBIM OOBEMOM TEOPETHUYECKOTrO MaTrepuajia B
COJICP)KaHUU TPOTPaMMbl IO OHOJOTMH TNPETYCMOTPEHO 3HAKOMCTBO C HCTOPUCH CTAaHOBJICHHS U
pa3BUTHUS TOU WM MHOHN 00JIacTH OMOJIOTHY, BKJIAJIOM OTCYCCTBCHHBIX U 3apyOCKHBIX YUEHBIX B PCIICHHUE
BXHEHIITUX OMOJIOTHUECKUX U IKOJIOTUYCCKHUX TPOOIIEeM.

lenp w3ydenus ydeOHoro mnpenmera «buonorus» Ha yriyOJI€HHOM YpPOBHE — OBJQJICHUC
00yYaroIuMHCs 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3AIMHU )KUBBIX CHCTEM Pa3HOTO paHra
U mpuoOpeTeHHe YMEHHH HCIONIb30BaTh 3TH 3HaHMS B (OPMHPOBAHMHM HHTEpeca K OMpeaesIEHHOM
obmacti TMpodecCHOHANBHON JEATEIBHOCTH, CBSA3aHHOM ¢ OHWOJIOTHEH, WIM K BBIOOpY Y4eOHOTO
3aBENICHUS JIJIS POJIOJKCHUST OMOJIOTMUECKOr0 00pa30BaHMs.

HocTiwkenne nenu wu3ydeHus ydeOHoro mpeamera «buornorus» Ha yrioyOJIEHHOM YpOBHE
o0ecreunBaeTCs PEIICHUEM CIICAYIONUX 3a/ay:

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMYECKUX 3HAHMM: 00 OCHOBHBIX OHOJOTHYECKHUX
TEOpUAX, KOHIICHIIUAK, THUIOTE33aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TNpaBUjIaX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpPa; O CTPOCHHH, MHOTOO0Opa3nd M OCOOEHHOCTSX
OMOJIOTHYECKUX CUCTEM (KIIETKa, OpTaHw3M, OIS, BU], OHOTeoIeH03, Onocdepa); 0 BBIIAOIIIXCS
OTKPBITHSIX M COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHU;

O3HAKOMIIEHHE OOYYaroMIMXCS C METOJaMH IT03HAHUS >KMBOW MPHPOJIBL: HCCIENOBATEIECKUMHU
METOJIaMU OHMOJIOTHYECKUX HAayK (MOJEKYJISPHON M KIETOYHOH OHMOJIOTHH, SYMOPHUOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETHUKH M CENEKIWH, OWOTEXHOJOTHMH W CHHTETHYECKOW OWOJIOTHH, IajJeOHTOJIOTHH,
9KOJIOTHH); METOJIAMU CaMOCTOSTEIILHOTO MIPOBEACHUST OUOIIOTHYECKUX MCCIIEIOBAaHUN B JTa0OpaTOpPUH U
B IIpupo/ie (HaOIIoIeHNe, U3MEPEHNE, SKCIIEPIMEHT, MOACITUPOBAHUE);

OBJIaJIcHNEe OOYYarOIIMMHUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJIWTh, AaHAIU3UPOBaTh U
WCIIONb30BaTh OHOJOTHYECKYI0 HMH(OPMAIIMIO; II0JIb30BAaThCS OWOIIOTHMYECKOH TEPMHUHOJIOTHEH |
CHUMBOIIMKOM; yCTaHABIMBATH CBSI3b MEXKAY Pa3BUTHEM OWOIIOTHH W COIHMAIbHO-DKOHOMHYECKHMHU W
HKOJIOTUYECKUMH TPOOJIeMaMH YeJIOBEUeCTBa; OLEHUBATh IIOCIEJCTBUS CBOEH JAESITEIBHOCTH II0
OTHOIICHUIO K OKPYXKAaIOIIeH MPUPOIHON cpene, COOCTBEHHOMY 370POBBI0 U 37I0POBBIO OKPYIKAIOIIMX
JoJIell; 00OCHOBBIBATH W COONIONATh MEphl MPO(UIAKTHKK WH(MEKIMOHHBIX 3a00JIeBaHUM, IMpaBHiia
MOBEJICHUST B TIpUPOJIe U o0ecreueHUs 0e30MacHOCTH COOCTBEHHOW IKH3HENEATEIILHOCTH B
Ype3BBIYAMHBIX CUTYAIMSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTephu30BaTh COBPEMEHHBIC
Hay4YHbIE OTKPBITUS B 00JIaCTH OUOJIOTHY;

pa3BuTHE y OOYYaIOMUXCS HWHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEW B TMpolecce
3HAKOMCTBAa C BBIJAIONIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH HCCIICJIOBAHUSMU B OHOJIOTHH,
pellaeMbIMM €0 MPOOJieMaMH, METOIOJIOTHEH  OMOJIOTMYECKOr0  MCCIICAOBaHUSA, MPOBEACHUS
OKCIICPUMECHTAJIBHBIX HCCJIe)IOBaHHfI, PEIICHUA OMOJIOTHYECKHUX 3aaa4, MOJACIIUMPOBAHUA OMOJIOTHYECKHUX
00BEKTOB U MPOIECCOB;

BOCIIUTAHUE Y 06yqa101u1/1xc51 IOEHHOCTHOT'O OTHOIICHUA K JKUBOU npupoac B LCJIOM U K
OTJENbHBIM €€ 00BheKTaM W SIBICHHSAM; (POPMUpPOBAHME HKOJIOTHUECKOW, TEHETHYSCKONH T'PaMOTHOCTH,
00111e# KyIbTypbl MOBEACHUS B IPUPOJIE; HHTEIPAI[UH €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHne OOy4YaloONMMUCA KOMIIETEHTHOCTH B PAlMOHAIBFHOM IPHPOJONONH30BAHUN
(cobmioneHue MpaBuil TOBSACHUS B IIPHPOMAE, OXPaHBI BHIOB, DKOCHUCTEM, OMOc]ephbl), COXpaHCHHUH
COOCTBEHHOI'O 37I0POBbSI M 3I0POBbS OKpYXKAIOIIUX JroAeH (coOmoacHuss Mep NpodUIaKTHKH
3a0oneBaHnii, obOecrieueHne OE30MACHOCTH IKU3HEACSITETPHOCTH B  YPE3BBIUAWHBIX  CHUTYAIHSIX



MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUsI OMOJIOTMYSCKUX 3HAHUN U YMCHUH B
MTOBCETHEBHOM KHU3HU;

CO3JIaHKe YCIOBHI I OCO3HAHHOTO BHIOOPa 00YYaIOLIMMUCS HHANBUIYAIBHOW 00pa30BaTeIbHOM
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIeAylomeMy MpopecCHOHANEHOMY  CaMOONPEACICHUIO, B
COOTBETCTBUH C UHIUBUYaIbHBIMU HHTEPECAMHU U MOTPEOHOCTIMH PETUOHA.

OOmiee yKcao 4acoB, OTBEACHHBIX HA M3ydeHHUE OWOJIOTHM Ha YITYOJIEHHOM YPOBHE CPEIHErO
obmiero obpazoBanusi, coctarisier 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenro), B 11 kiacce —
102 gaca (3 yaca B HEETIO).

OT100p opraHM3alMOHHBIX (OpM, METOAOB W CPEACTB OOY4YEeHHUS OHOJOTMH OCYIIECTBISIETCS C
yu€TOM crieu(UKH ero coepKaHus 1 HAPaBJIEHHOCTH Ha MPOI0JDKEHUE OHOIOTHIECKOro 00pa3oBaHHus
B OpPraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISETCS
MPOBEJCHUE J1a0OPAaTOPHBIX M MPAKTHYECKHX paboT. Takke ydacTHe OOYy4aroIIMXCS B BBIMOJIHEHUU
MPOCKTHBIX B yU4eOHO-UCCIIEIOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OTPENENsIeTCS yUUTEIeM Ha OCHOBE
MMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Copep:kaHne MPOTPAMMEI, BBIJEICHHOE KYPCUBOM, HE BXOAWUT B TPOBEPKY TOCYIapCTBEHHOU
urorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHass OHOJOTHS — KOMIUIEKCHAas Hayka. KpaTkas wucTopusi pa3BUTHS OHOJNOTHH.
buonornueckne Hayku u mM3ydaeMble UMHU mpoOieMbl. DyHIaMeHTaIbHbIE, MPUKIATHBIE M ITOMCKOBBIE
Hay4YHBIE HCCIIEIOBaHUS B OMOIIOTHH.

3nauenne Owomornu B (HOPMHUPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MUDA.
IIpodeccun, cBsazannaple ¢ OWonorueil. 3HadcHNe OWOJIOTHH B TPAKTHYCCKOW ICATEIBHOCTH YEIIOBEKA:
MEIHINHE, CETLCKOM XO3SICTBE, TPOMBIIIIIEHHOCTH, OXPaHEe MPHUPOIBL.

JdeMoHcTpanuu

Ioptpersr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mengens, B. U. Bepranckuit, W. I1. Ilasmo, . 1. Meunukos, H. 1. Basumnos, H. B. Tumodees-
Pecosckuit, Ix. Yorcon, @. Kpuk, . K. benses.

Tabmuts! 1 cxembl: «CBsI3b OMONIOTHH C IPYTUME HayKamu», «CrcteMa OHOIOTHIECKIX HAYKY.

Tema 2. /KuBble cuCTeMbI U X U3YUYEeHUE

JKuBble cuctemMbl Kak mpenMer wu3ydeHHs Owonornd. CBOWCTBAa JKMBBIX CHCTEM: EIWHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh W IEJIOCTHOCTh, CIOXHOCTh W YHOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHW3AINs, CAMOBOCHPOHM3BEACHHE, pPa3ApaXUMOCTh, H3MEHYMBOCTh, POCT U
pa3BuUTHE.

YPOBHU OpraHHM3alM{ KUBBIX CHCTEM: MOJIEKYISPHBIN, KIETOUHBIA, TKAHEBBIH, OPTaHU3MEHHBIH,
MOy ISIIIMOHHO-BUIOBOM,  DKOCUCTEMHBIN  (OmoreoneHotnueckuit),  Owmocdepnsiii.  I[Iporeccsr,
MIPOUCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE TIPU3HAKK KUBOTO. JKH3HB Kak (opMa CyliecTBOBaHUs
Matepuu. Hayku, u3ydaromye >kMBbIE€ CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3aIUH.

N3ydenue KkuBbIX cucTeM. MeToasl Ouosiornyeckol Hayku. HaOonenue, u3MepeHue,
9KCIIEpUMEHT, CHCTeMaTu3auusd, MeraaHaiau3. [loHATHME O 3aBUCUMON M HE3aBUCHUMOW NEPEMEHHOM.
[Tnannposanue skcriepumenTa. [locraHoBka u mpoBepka runote3. Hymnesas runoresa. [ToHsTHE BBIOOPKH
u e€ mocroBepHOCTb. Pa3bpoc B Owonormueckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONyYEHHBIX
pe3ynbTaToB. [I[pUYrHbI HCKa)KEeHUS Pe3yNIbTaTOB dKcrepuMenTa. [IoHsITHe CTaTHCTHYECKOTO TecTa.

JdeMoHcTpanuu

Tabmuiel u cxeMbl: «OCHOBHBIC TMpPH3HAKU XHU3HW», «buonornveckue cucrembl», «CBoiicTBa
KUBOW MaTepum», «YPOBHH OPTaHM3ALMHU KUBOW NpUpoasD», «CTpoeHre KUBOTHOM KIeTKn», «TkaHu
KUBOTHBIX», «CHCTEMBI OpTraHOB YEIIOBEYECKOTO opraHm3May, «buoreomnenos», «buochepa», «MeTos
M3YYEHUS )KUBOH TPUPOIBDY.

O6opynoBanue: JabopaTopHoe OOOpyIOBaHHWE I TPOBEACHHUS HAOMIOMCHUN, HW3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckasi padota «Vcronp30BaHNE Pa3IUYHBIX METOOB TP U3YYEHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Kitetka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. McTopus OTKphITHS KiIeTKU. PaboTh! P.
I'yka, A. Jlesenryka. Knerounas teopus (T. [lIBann, M. Llneiinen, P. BupxoB). OcHOBHBIE MONOXKEHUS
COBPEMEHHOM KJIETOYHOH TEOpHH.

MeToabl MOJIEKYIISIPHON U KJIETOYHOH OMONOTMU: MUKPOCKOIHUS, XpoMaTorpadus, snekrpodopes,
METOA MEYEHBIX aToMoB, aud¢epeHInanbHoe LEeHTPUPYTUpOBaHHE, KyJIbTHBUPOBAaHHE KIIETOK.
H3yuenue @uxcupogannvix Kiemok. DIEKTPOHHAas MHUKpockonus. Koughokanvhas Mukpockonusl.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JeMoHCcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneinen, P. Bupxos, K. M. bap.



Tabmuue! 1 cxembl: «CBETOBOH MHUKPOCKOI, «DJIEKTPOHHBIH MUKPOCKOI, «McTopus pasBuTHs
METOJI0OB MUKPOCKOIIU.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpONpenapaTrbl pacTUTEIbHBIX, JKHBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas pa6ora «/3yueHue METOAOB KJIETOYHOH Ouonoruu (xpomartorpadus,
anektpodopes, nuddepenunansoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHUUYECKUHM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKDPOIEMEHTH. Bona u e€ ponp kak
pacTBOpHUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPEryIsauuu. MuUHepajabHbIe
BEIIECTBA KIIETKH, NX OMojornyeckas poib. POk KaTHOHOB M aHHOHOB B KIIETKE.

Opranudeckue BellecTBa KJIETKH. buonoruueckue monumepsl. benkun. AMUHOKUCIOTHBIN COCTaB
0enkoB. CTpyKTyphl OenkoBoil Monekydbl. [lepBuunas cTpykTypa Oeika, menTuaHas cBs3b. Bropuynas,
TpeTudHasi, 4YeTBepTHUYHas CTPYKTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccudukamus OenxoB.
Buonoruueckue GpyHKkunu 6enkoB. [Ipuonul.

VYrieBoabl. MoHoOcaxapu/ipl, JHCaXapHIbl, OJUTrOcaxapujbpl M moyincaxapuusl. OOl 1iaH
CTpOeHUS U HUIUKO-XUMHUECKUE CBOWCTBA YIIIeBOIOB. bruonoruyueckre GyHKIUH yTIIEBOIOB.

Jlununer. TunpodunbHO-TUAPOdOOHBIe cBoOMcTBa. Kiaccudukamms aunuaoB. TpUrIHLIEPHIIBI,
dochonumuasl, BOCKH, crepouabl. buonorudeckue ¢pyHkimu aunuaoB. OOIIKre CBONCTBa OMOIOTHYSCKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucnoT. Hykneoruasl. [lpunnun
komruieMeHTapHoctd. [IpaBuno Yapradpda. Crpykrypa JJHK — nBoitHas cnmpans. MecToHaX0XIeHHE U
omnonorunueckue ¢ynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne Monekynsl AT®. Makposprudeckue cBssu B Mosekyine AT®. buonornueckue
¢yakimn  AT®.  BoccraHoBneHHbIE  TEpEHOCUYWKH, WX  (QYHKOMA B KJeTtke. /[pyeue
nykneozuompugocpamvr (HT®). CexsenupoBanue HHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHass Owonorus: OWOXMMHYECKHEe W OHOPU3NYECKHE WCCIEJOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OMOMOIIEKYN. Mooeauposanue cmpykmypsl U QyHKYutl 6UOMOIEKYL U UX
Komniekcos. Komnvromeprwiil Ouzatin u opeaHu4eckuli cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. Vunkuuc, P. ®panknun, ®. Csurep, C.
[Ipy3unep.

Huarpammer: «Pacnpesnenenne XUMHYECKAX AJIEMEHTOB B HEXKWBOH mpupone», «Pacmpenenenne
XUMHUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmuuer u cxemsbl: «llepuonuueckas Tabnuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOIBI», «BemmecTBa B coctaBe opraHm3moB», «CTpoeHHEe MOJeKynbl Oenka», «CTpYKTyphl O€IKOBOI
MOJIEKYJIbI», «CTpOE€HHE MOJEKyJl YIVIEBOAOB», «CTpoeHHe MOJIeKysl JHunuaoB», «HykienHoBble
KHCIOTBD, «CTpoeHne MoseKynsl ATOy.

ObopynoBanue: XUMHUYECKas IOCyAa U 000pyIOBaHUE.

JladopaTtopHas pa6ora «OOHapyKeHHE OCIIKOB C MIOMOIIBIO KAYECTBEHHBIX PEaAKITHII.

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

THUmbl  KIETOK: JyKapuoTHYecKas ©  mnpokapuotuueckas. CTpyKTYpHO-(QYHKIIMOHAIbHBIC
00pazoBaHMsI KJICTKH.

Crpoenmne mnpokapuoThdeckoit kietku. Kierounas crenka Oaktepuit m apxei. OcoOEHHOCTH
CTPOCHHS TeTepOoTPOdHONH M aBTOTPO(PHONW MPOKAPHOTHIECKUX KIETOK. MECTO M pONb NMPOKApPHOT B
OuoIIeHO3aX.

CrpoeHre W (QYHKIIMOHHPOBAaHUE DYKAPHOTHUYECKOW KieTku. [lnmazmarudeckas meMmOpaHa
(turazmanemma). CTpykTypa IIa3MaTHIeCKod MeMOpaHbl. TpaHCIIOPT BEMISCTB Yepe3 IUIa3MaTHICCKYIO



MeMOpany: maccuBHBIN (auddys3us, obneryéHnas auddQysus), akTUBHBINA (MEPBUYHBIA M BTOPUYHBIA
akTUBHBI TpaHcnopt). [lomynmponumaemocts MemOpanbel. PaGora HaTpuii-KalIneBOro Hacoca.
OHAOLMUTO3: MUHOIKUTO3, parounTo3. Dk30unTo3. Kinerounas crenka. CTpyKTypa U QYHKIHH KJIETOYHOM
CTCHKH PacTeHUH, TpUOOB.

Hutomnasma. Llurozonms. Llutockener. [IBwkeHune wmuTomiasMbel. OpraHouasl — KIETKH.
OpHoMeMOpaHHBIE OpraHOMABI KIETKH: sHaomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JM30COMBI, X CTpoeHue W (QyHKIHU. B3anMOCBA3b OJHOMEMOpPAaHHBIX OPraHoOMIOB KieTkh. CTpoeHHe
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxog ¢ IIIC. CuHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [magkuii (arpaHymApHBI) DHIOIUIA3MATHYECKHH  PETHUKYIYM.
CexpetopHas QyHnkuus annapata ['onbmxu. Moougurkayus denxoe 6 annapame I onvooucu. Copmuposka
benkoe 6 annapame [0rv0xcu. TpaHCTIOPT BEIIECTB B KIETKe. Bakyoln pacTUTENIBbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIIPHH, TJIACTUABL. [Ipoucxooicoenie Mumoxouopuil
u naacmud. Cumbduoeenes (K.C. Mepeacroscxui, JI. Mapeyauc). CTpoenue n QyHKIMN MUTOXOHAPHNA H
wiactuy. [lepBuyHble, BTOPUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOMIUX  JYKApHOT.
XJ10pOIIIacThl, XpPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranouns! kiaetku CTpoeHHe U GYHKIUM HEMEMOPaHHBIX OPTaHOHMIOB KIICTKH.
PuGocomsl.  IIpomedscymounvie puramenmoi. MUKpoUIaMEHTbL. AKmunosvle MUKpOQUIAMEHMbL.
MBpllIeUHbIE KICTKH. AKMuHo8bie KOMNOHEHMbl Hembluleutvlx Kiemok. Muxporpybouku. KietouHbiit
uentp. CTpoeHHe W JBWKEHHUE JKIYTHKOB W pECHHYEK. MHKpOTpYOOUKH LUTOIUIa3MbL. L{eHTpHOINB.
benxu, accoyuuposannwvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QPYHKIWU. SaepHBIi
OenkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PAcIIONOKEHUE XPOMOCOM B HHTEP(HA3HOM siApe. Dyxpomamun u
eemepoxpomamun. bekn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 060a0uku 6 mumose. Soephoiii
MPAHCHOPM.

Knerounsie BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKAapHOT (PAacCTUTEIBbHOM,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

Ioptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KIETKH», «CTpOeHHE >KUBOTHOM KIIETKH»,
«CtpoeHne  pacTuTenbHOM — KieTkn», «CrpoeHue  MUTOXOHApUM»,  «Smpo»,  «CtpoeHue
MPOKaPUOTUYECKOM KICTKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpEenaparbl pPacTUTENbHBIX, *XHBOTHBIX KJIETOK,
MHUKpONpenaparbl 0akKTepHaibHbBIX KIETOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHus KIETOK PA3INYHBIX OPTaHU3MOB).

IIpakTnyeckas padora «l3yueHre CBOHCTB KJICTOYHOW MEMOPaHBD».

JlabopaTopHas padora «VccienoBanue ma3Monn3a U AEmIa3Moin3a B paCTUTEIbHBIX KIETKAX».

IpakTnyeckas padora «/3yueHne ABHKEHNS UTOIIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M IpeBpalleHNe JHEPTHM B KJIeTKe

AccuMUIIALIS W JAUCCUMWIISANNAA — JIB€ CTOPOHBI MeTa0onu3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPO(HBI W TeTepOTPOHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX Ipolleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (DepMEHTATHBHBIN XapakTep
peaknuii KJIETOYHOro MeTabonm3zma. DEepMEHTH, WX CTPOCHHE, CBOWCTBA W MEXAHHW3M JICHCTBHUSL.
Kodepmentsr. Otnmuns GpepMeHTOB OT HEOPTaHWYECKUX KaTaIM3aTOPOB. benku-akTHBaTOpHl U OENKH-
HUHTHOUTOPBI. 3aBUCHMOCTD CKOPOCTH ()epMEHTATUBHBIX PEAKIMI OT Pa3IHMYHBIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHBIU U OKCULEHHbILL
@omocunmes y baxmepuii. Ceéemocodbuparowue nueMeHmsl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib
XJIOPOILTACTOB B mpoiiecce GoTocunTe3a. CBeToBass U TeMHOBas (as3nl. Pomoovixanue, Cs., Cs. u CAM-
munvl pomocunmesa. IIponykTUBHOCTE (OTOCHHTE3a. BiusHUe pa3inyHbIX (AKTOPOB Ha CKOPOCTb
dorocunTtesa. 3HaueHue HOTOCUHTE3A.



Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUUPYIOIINE OaKTepHH,
Kenez00aKTepun, cepoOaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XeMOCHHTE3A.

Amnaspobnble opraHusmbl. Bugsl Opoxenus. [IpomykTel OpoXeHUSI W HMX HCIOJIb30BaHUE
4eJI0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YAUTENN OONE3HEMH.

AbdpoOHBIE OpraHu3Mbl. DTallbl YHEpreTudeckoro oomena. IloaroropurensHblit oTam. ['mukonms —
0OECKHCIOPOTHOE PACILETIICHNUE TITIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHWe. Poiab MHTOXOHIpHI B mpoleccax
ounonornueckoro okucienus. Luknmnyeckne peakuun. OxucnurenbHoe (ochopunupoBanue. Hepeust
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[lpeumymecTBa a’poOHOTO TyTH OOMEHa BEUIECTB Mepen  aHadpoOHBIM.  DPPEeKTUBHOCTDH
9HEPreTUUECKOro OOMEHa.

JdeMoHcTpanuu

Ioptpetsr: [Ix. Ipuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuenn, . A. 3aBap3uH.

Tabmuiel U cxembl: «DoTocHHTE3Y, «DHEPreTUYECKUil 00MeH», «bruocunTes Oenkay, «CTpoeHue
bepMmenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOH MHKpPOCKOI, OOOpyIOBaHWE AJisl TPUTOTOBICHHS ITOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlaGopaTopnasi pabGora «/3yueHue KaTaTUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha MpUMeEpe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTopHasi padora «/3ydeHune (epMEHTaTHBHOTO paCIICIDICHHS IEPOKCHIAa BOIOpPONA B
PacTUTEIBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHast padora «CpaBHeHHE IpOLIeCCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHast padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsiencreennasi uHGopmManus U peaniu3anus eé B KJIeTKe

Peakuun marpuynoro cunresa. [[puHINI KOMITIEMEHTApHOCTH B PEAKLMSIX MaTPUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHOW wHpOpMammu. [eHeTnyeckuit koj, ero cmoiictBa. TpaHCKpuIus —
matpuuHblii cuHTe3 PHK. IIpuHIMOBI TpaHCKPUNIMHM: KOMIUIEMEHTapHOCTb, aHTHUIApPAJIETbHOCTS,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTese Oenka. YciaoBusi OnocuHresa
oenka. KogupoBanune aMmruHOKUCIOT. Posk prbocoM B OnocuHTEe3€e Oerka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3alys FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsimus akTHBHOCTH TeHOB y mpokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano). Mozrekyrapusie
MEXaHu3Mbl IKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsl eenos. Perynsnus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHblil romeocTas.

Bupycsl — HekieTouHble (OPMBI )KU3HU U OOJIHraTHBIE apa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuennvii yuxn HHK-cooepowcawux eupycos, PHK-
codepaorcawux supycos, baxmepuogazos. Obpamuas mpaHcKpunyus, pegepmasd, UHmezpasd.

Bupycnsle 3a0osneBanHusi 4yenoBeka, xHBOTHBIX, pactenuid. CIIMZ, COVID-19, counanbHbie u
MEUITUHCKHE TTPOOIIEMBI.

Buoungpopmamuxa: unmespayus u aumanuz Oomvuux maccusos («bigdatay) cmpyxmypHwix
buonocuueckux Oannvix. Hanomexmonoeuu ¢ oOuonocuu u meduyuwne. IIpocpammupyemvie @ynxyuu
benxos. Cnocobvl 00cmasKku 1eKapcms.

JdemoHcTpanuu

TToptpetsr: H. K. Konbiios, /1. . UBaHoOBCKui.

Ta6mmme! 1 cxeMbl: «brocruHTe3 Oenkay, «I'eHeTnuecknii Koy, «Bupyche», «bakteprodarmy.

IlpakTyeckas padora «Co3aHue MOIEIH BUPYCa.

Tema 8. JKuzHeHHBIH UK KJICTKH



Knerounsii 1k, ero mepuoasl u perymsuus. Muatepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
npoTtekaromux B nHTepdase. [loaroroska kinetku K AeneHuto. [IpecunreTndecknii (MIOCTMUTOTHUECKUH),
CUHTCTUYCCKUI M MOCTCUHTETUYCCKHUH (IPEMUTOTUYCCKUI) IEpro bl HUHTEP(DA3HI.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunuunsr perunkannu JIHK: xoMmiemeHTapHOCTD,
MOJYKOHCEPBATUBHBIN CHHTE3, aHTUHapaienbHocTh. MexanusMm perunkaunun JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Tenmomepsl W Temomepa3a. XPOMOCOMHBIH Ha0Op KIETKH — KapHOTHIL
JunionaHeli ¥ ramaouaHeIi Habopsl XpoMocoM. ['oMonoruynabie XpoMocoMbl. [10710BbIe XPOMOCOMBEL.

Henenue xnetku — muro3. CTaguy MUTO3a M MPOUCXOASIIME B HUX IpoIecchl. THUIBI MUTO3A.
Kapuokunes u nutoknses. buonorndeckoe 3HaueHHE MUTO3a.

Perynsiius MutoTHUECKOTO NIMKIIA KIeTKH. [IporpaMmupyemMast KiieTouHasi THOEIb — aromnTo3,

Knerounoe simpo, XpoMocombl, (GYHKUMOHANbHAas TEeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas xnemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmurel 1 cxeMbl: <« KH3HEHHBIM IIMKI KIETKW», «Mwutoz», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOpenaparbl: « MUTO3 B KIIETKaX KOpEIIKa JIyKay.

JlabopaTtopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpErapaTaxy.

JlaGopaTopHnasi padora «HabmogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpoIIpenapaTax)».

Tema 9. CTpoeHue u GyHKIMN OPraHU3MOB

buonoruueckoe pazHooOpasue opraHu3amMoB. OJXHOKIETOYHBIE, KOJIOHHATbHBIE, MHOTOKJIETOUYHBIC
OpraHU3MBL.

Oco0eHHOCTH CTPOEHUS W KU3HEACSTEIHLHOCTH OJHOKJIETOYHBIX OpPraHM3MOB. bakrepuw, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTrre MPOTHCTHL. KoloHHaIbHBIE OPTaHU3MBI.

B3auMocCBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMbl OPraHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pactenmil. TWITBI pacTUTENBHBIX TKaHeW: oOpa3zoBaTenbHas, MOKPOBHAsS, MPOBOISAINAS,
OCHOBHasi, MexaHmdeckas. OCOOEHHOCTH CTpPOEHHWs, (YHKIHMHA M PACIOIOKEHHS TKaHel B opraHax
pacTeHui.

TkaHM >KUBOTHBIX W 4eJOBEKa. THUIBI KUBOTHBIX TKaHEW: SMUTENHUANIbHASA, COCIUHUTEIbHAS,
MbIIeYHass, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIMI U pacTonoXeHus TKaHeW B OpraHax dKHUBOTHBIX
U YEJIOBEKA.

Opransl. BereratuBHble U TEeHEpaTUBHbIE OpraHbl pacteHuidl. OpraHbl U CHUCTEMBI OpPraHOB
>KUBOTHBIX U 4eNloBeKa. DYHKIIUU OPraHOB U CUCTEM OpPIaHOB.

Omnopa Ttena opranuzMoB. Kapkac pacrteHuid. CkeneTbl OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX
>KUBOTHBIX. HapyXHbli 1 BHyTpeHHUI cKeneT. CTpOeHUE U TUIIBI COSAUHEHUS KOCTEH.

JBwkeHre OpraHu3MoOB. J[BHKEHHE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOHMIHOE, XI'yTHKOBOE,
pecHuyHOe. JIBMKeHHE MHOTOKJIETOYHBIX PACTCHUN: TPOMU3MBI U HACTUU. J[BH)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX M YEJIOBEKA: MbIIleuHas cucreMa. Peduexc. CkeneTHbIe MBIIIIIBI U UX padoTa.

Ilutanme opranuzmoB. IlormomeHne BOJBI, YIVIEKHCIIONO Ta3a M MHHEPAIBHBIX BEIIECTB
pactenusaMu. llutanuwe >XMBOTHBIX. BHYTpHIIONIOCTHOE W BHYTPUKIETOUHOE muileBapenue. lluranue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl TNHINEBApUTENBHOTO TpakTa. [luImeBapuTenbHBIE  JKENe3bl.
IInmeBapuTenbHas cCUCTEMA YEIOBEKA.

Jpixanne opranm3MoB. Jlprxanwe pacteHuil. Jlpixanne xuBOTHBIX. J(uddysms razoB uepes
MMOBEPXHOCTE KJIeTKkH. KoxHoe mpixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHOe U JIErOYHOE JBIXaHHE.
JpixaHvie MO3BOHOYHBIX JKUBOTHBIX W HYeNOBEKa. OBOJIIOLMOHHOE YCIOXXHEHHE CTPOCHHS JETKHUX
MTO3BOHOYHBIX XUBOTHBIX. JIpIXaTeNbHAs cUCTEMa 4yeloBeKa. MexaHU3M BEHTWISILMHU JETKUX y OTUL[ U
MJICKOTTUTAIONTUX. Perymsanus neixanus. JprxaTeIbHbIe 00BEMBI.



TpaHCHIOPT BELIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHHN. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuCTeMa MO3BOHOYHBIX KHBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpamieHHs. IBOJIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbl IIO3BOHOYHBIX KMBOTHBIX. PaboTta cepmua u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeaeneHus. GuibTpanys, cekpelus: 1 00paTHOE BcachblBaHHE KaK MEXaHU3MBI pabOTHI
OopraHoB BblJeseHUs. CBSA3b MOJIOCTH Tea ¢ KPOBEHOCHOM M BBIAEIUTENBHON cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KMBOTHBIX H yenoBeka. [louku. CtpoeHue u ¢pyHKIHOHUpOBaHKEe HeppoHa. OOpa3oBaHue
MOUYH Y YeJIOBEKa.

3ammra y OpraHuM3MoOB. 3aliTa y OAHOKJIETOYHBIX OpraHu3mMoB. CHopbl OakTepHid W IHCTHI
nmpocTedmux. 3aluTa y MHOTOKJIETOUHBIX pacTeHud. Kyrtukyna. CpeacTBa MacCUBHOM M XMMHUYECKOH
3aUThl. OUTOHLUIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M KX TpPOU3BOJHBIE. 3allliTa OpPraHHW3Ma OT
Oonesnell. IMMyHHas cuctema 4venoBeka. KieTOYHBI M T'yMOpaibHBI MMMYHUTET. BpoxKIEHHBIA H
NpUOOPETEHHBIN CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaJbHO-CcelneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerara). BocnmanutenbHble OTBETHI OpraHu3MoB. Poib BpoXAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JIC€BaHUIA.

PaznpakxuMocTh M peryisiuus y opraHu3MoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OPTaHW3MOB.
Takcucsl. Pa3pa)xuMoCTb U peryJisinys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAUEHUE.

HepBras cucrtema u peduekropHas peryisius y >KMBOTHBIX. HepBHas cuctema u e€ OTAENBI.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. be3yciaoBHbIE U yCIOBHBIE PedIICKCHI.

I'ymopanbHas perynanus U SHIOKpUHHAs CUCTEMa KUBOTHBIX M 4yesoBeka. JKenessl SHIOKpUHHON
CUCTEMBI M MX TOpMOHBI. JlelWicTBHE TOpMOHOB. B3aMMOCBSA3b HEPBHOM W OSHAOKPUHHOW CHCTEM.
I'mnoranamo-runogu3apHas CucTeMa.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJIOPOCIM,
«bakrepun», «llpocredimmue», «OpraHel IBETKOBBIX pacTeHHN», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOoMbIX», «TkaHu pacteHuil», «KopHEBBIE CHCTEMBD,
«Ctpoenne credus», «CTpoeHHEe JNHCTOBOW IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKENEeT YelloBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHass cucreMa», «HepBHas
cucteMa», «Koxa», «MplmeyHas cuctema», «BwlaenuTtenbHas cucTeMa», «HJIOKPHHHAS CUCTEMay,
«Ctpoenne wmbInb», «MMmmynuter», «KumedHonomocTHele», «CxemMa MUTaHHUS pPacTEHUID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JXHBOTHBIX», «CTpoeHue ruaps», «CTpOoeHHE NIaHapuu»,
«BHyTpeHHee cTpoeHue AoxkIeBoro uepss», «HepBHas cucrema poidy», «HepBHas cucrema JATYIIKIY,
«HepBHas cucrema npecmbikaromuxcsa», «HepBHas cucrema ntumy», «HepBHas —cucrema
MIIEKOIUTAIOMUXy», «HepBHas cuctema uyenoBeka», «Peduexcy.

O6opynoBaHne: CBETOBOM MHKPOCKON, MHKPOIpernapaTsl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIIperniapaTsl TKaHEH, pPaKOBHHBI MOJUTIOCKOB, KOJUIEKIINM HACEKOMBIX, HITIOKO)XKHX, JKHBBIE
9K3eMIUTSIppl KOMHATHBIX pAacTeHHWH, TepOapuM pacTeHHH pas3HBIX OTHENOB, BJIAXHBIE TpeHapaThl
’KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX JKHBOTHBIX, CKEIIET 4YellOBeKa,
00OpyZOBaHHE [UI1 JEMOHCTPALMH IIOYBEHHOI'O M BO3JIYLIHOI'O IHUTAaHUs PACTEHU, pacIICIUICHUs
Kpaxmaja U O€lKOB IoJ AeHCTBUEM (hepMEHTOB, 00OpyAOBaHME Ul IEMOHCTPAllMM OIBITOB IIO
WU3MEPEHHIO JKU3HEHHOW EMKOCTHM JETKMX, MEXaHM3Ma [bIXaTENIbHBIX ABIKEHHM, MOJIEIH T'OJOBHOTO
MO3Ta PA3INYHBIX KUBOTHBIX.

JladopaTopHas pa6ora «/I3ydeHne TKaHESH pacTCHHUI.

JladopaTopHasi padora «/I3yueHre TKaHEH KUBOTHBIX).

JlaGopaTopHast pabora «/I3yueHue opraHoB LIBETKOBOTO PACTECHUS».



Tema 10. PazMHoKeHNe 1 pa3BUTHE OPTaHU3MOB

DopMbI pa3MHOMKEHHSI OPraHM3MOB: Oecrmojoe (BKIIOYas BEreTaTMBHOE) W TMOJOBOE. Buibl
0ecIonoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYJISLUS, (hparMeHTalus1, KIOHHPOBaHHUE.

[TonoBoe pasmuokenue. Ilomosele kiaeTku, wiu rametsl. Meio3. Craguu meiiosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonorudecknii cMpica Melo3a U MOJIOBOTro npotiecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[MpenzaponsiiieBoe pasButue. ['amerorenes y XMBOTHBIX. llomoBwle skemes3pl. OOpa3oBaHue H
pa3BUTHE MOJNOBBIX KiIeTOK. CriepMaToreHes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OnnooTBOpeHHE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopdgozeenesz — o0Ha u3 enasHvix npoobaem smbpuonocuu. Konyenyus mopgoecernos u mooenu
mopgozcenesa. Ctanum SMOpHOTEHe3a JKUBOTHBIX (Ha puMepe Jisryikn). Ipobnenue. Turmsl qpobneHust.
Jlemepmunuposannoe u Hedepmunuposannoe opoodnenue. bracmyna, munet Oracmyn. OCOOCHHOCTH
JOpOOJIeHUsT MIICKOTIUTAIOMINX. 3apOBIIIEBbIE JIMCTKH (TacTpyJsims). 3aKiajgKa OpraHoB W TKaHEH W3
3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiHMAHME YacTedl pa3BUBAIOMICIOCS 3apojbiia (IMOpUOHAIBHAS
MHAYKUHMSA). 3akiajka IJaHa CTPOEHHUS >KMBOTHOIO KaK pPe3ylbTaT HEepapXUYeCKUX B3aMMOAEUCTBUI
reHoB. BiusHue Ha SMOpUOHAIEHOE pa3BUTHE PA3IHYHBIX (PaKTOPOB OKPYKAIOLICH CPEebI.

Poct u passuthe xuBOTHBIX. [locTomMOpHoHanbHEIM mepuon. [IpsmMoe u HempsiMoe pa3BHTHE.
PazBuTtre ¢ Metamop(h030M y OECIIO3BOHOUHBIX M MO3BOHOYHBIX JKMBOTHBIX. BHoMOrHueckoe 3HaueHue
MPsIMOTO U HENPSMOIrO Pa3BUTHUS, UX PACHPOCTpaHEHHE B Mpupone. THIbI pocTa KMBOTHBIX. DakToph
PETYIANNK POCTa XUBOTHBIX W dYeloBeka. CTauy MOCTIMOPHOHAIBHOTO PAa3BUTUSA Y XKUBOTHBIX W
yenoseka. [leproapl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrMYeCKHEe POLECCHI.

PasmHOXeHne u paszButue pacreHuil. ['amerodut m cnopodur. Meio3 B KH3HEHHOM IIHKIIC
pacrenuil. OOpa3oBaHue crnop B mpouecce Melosa. ['amerorenes y pacrenuil. OmioJOTBOpEHHE W
PasBUTHE PACTUTEIBHBIX OPraHU3MOB. [|BOHHOE OMJIOZOTBOPEHUE y IIBETKOBBIX pacTeHuil. O0pazoBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3MBbI PEryJISILIMA OHTOTE€HE3a Y pACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

IHoptpertsr: C. I'. HaBamun, X. HIneman.

Tabmumsr 1 cxembl: «BeretatrmBHoe pa3MHOeHHe», «Tumbl Oecrnoioro pa3MHOXKEHHS,
«Pa3MHOXEHUE XJIaMUAOMOHaAbD», «Pa3MHOXKEHUE O3BrIeHbDY, «Pa3sMHOXeHue THIpbD, «Meio3y,
«XpomocoMbl», «['amerorenes», «CTpoeHHE SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuU
OHTOreHe3a», «lIpsiMoe m HempsiMoe pa3BUTHE», «Pa3BuTHe Malickoro kyka», «Pa3Butne capaHum»,
«PazBuTHe nArymkn», «JlBoWHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «CTpoeHne CceMsH
OJIHOJIOJIBHBIX U JBYJIOJBHBIX pacTeHUID», «KM3HEHHBIH LUK MOPCKOM KamycTh», «KU3HEHHBIN ITUKI
Mxa», « KU3HEHHBIN [UKJI NAaIOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SSHIEKIETOK U CIIepMaTO30MI0B, MOJIENb
«IMKJ pa3BUTHSA JATYIIKI.

JlabopaTopHas padora «/3ydeHne cTpOSHNS OJIOBBIX KJIETOK HAa TOTOBBIX MUKPOITpPETapaTaxy.

IlpakTuueckas padora «BBIABICHHE TPU3HAKOB CXOJCTBA 3apPOMBINICH ITO3BOHOYHBIX
KUBOTHBIX).

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXKEHHS BBICIIINX PACTCHUM.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBICHHUS W Pa3BUTHs T'€HETHKU Kak Hayku. PabGotel I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponbp oTedecTBEHHBIX YUYEHBIX B pa3Butuu TeHeTwkd. Paborer H. K. Komemosa, H. U.
Baeuiora, A. H. benosepckoro, I'. 1. Kapnieuenko, 10. A. ®uiumuenko, H. B. Tumodeesa-Pecorckoro.

OCHOBHBIE T€HETHYECKHE TIOHATHS M CHMBOJBL. | 'OMOJIIOTHYHBIE XPOMOCOMBI, AJJIENbHBIE TeHHI,
aJbTEPHATUBHBIC IPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIA NPHU3HAK, FTOMO3UI0Ta, F€TEPO3UT0Ta, YUCTAS



nuHUSA, THOpWABI, reHoTurn, ¢(eHotun. OCHOBHBIE METOABI T€HETHKH: TMOPHIOJIOTHYECKH,
LUTOJIOTUYECKUM, MOJIEKYJIIPHO-T€HETUYIECKUI.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsuos, H. . Basuinos, A. H.
Bbenozepckutii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuiel U cxeMbl: «MeTOAbI TeHETUKN», «CXeMBI CKPELIHBAHUS.

JlaGopaTopuasi padora «/Ipozoduia kak 00BEKT TeHETHYECKUX HCCIICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBoiii 3akoH MeHzaens — 3aKOH eAWHOOOpa3us THOPHUIOB
nepBoro nokosjeHus. IlpaBuno aomuHMpoBaHusA. Bropoil 3akoH MeHaenss — 3aKOH pacLICIUICHHS
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHusl. | MIOTe3a YUCTOTHI TaMET.

AHanusmupyromee ckpemuBanue. I[IpomexyTouHslii XapakTep HacieAoBaHus. Pacmiensenue
IIPU3HAKOB IIPU HENIOJHOM JIOMUHUPOBAHMH.

JurubpunaHoe ckpemuBanue. TpeTuit 3akoH MeEHIENss — 3aKOH HE3aBHUCHMOIO HAacCJieZOBaHUS
npu3HaKkoB. LluTomornueckie 0OCHOBBI TUTHOPUITHOTO CKPEIINBAHHS.

CueruieHHOe HacienoBanue npusHakoB. PadboTsl T. Moprana. CuenjieHHOe HAcIeI0BaHHE TCHOB,
HapylLIEHUE CLEIUICHUs MKy reHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHHW3M ONpeieNeHUs] TMoia. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. ['OMOTaMETHBIM M rereporaMeTHbli 1moj. ['eHeTnueckas CTPYKTypa MHOJIOBBIX XPOMOCOM.
HacnenoBaHue NpU3HAKOB, CLEIIEHHBIX C IIOJOM.

l'enotun kak wenocTHas cuctema. Ilneilorpomuss — MHOXKECTBEHHOE JACHCTBHE TIeHa.
MHOXeCTBEHHBIM amienu3M. B3anMoaeicTBUe HeaUleNbHBIX TI'€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Honumepusi.

I'eHeTH4eCKMiA KOHTPOJIh PA3BUTHS PACTEHHUM, )KUBOTHBIX M YEJIOBEKa, a TaKKe (PU3NOIOTUIECKIX
MPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (YyHKIWA. [eHeTndeckue MeXaHu3Mbl CHUMOMOTeHesa,
MEXaHU3MBI B3aMMOJEUCTBUS «XO3SWH — TAPa3UT» U «XO35SUH — MHUKPOOHOM». | eHeTHUeCcKne acheKThl
KOHTPOJIA U N3MEHEHHS HACIIEJCTBEHHON HH()OPMAIINU B IIOKOJICHUSX KIIETOK W OPraHU3MOB.

JdeMoHcTpanuu

[optpetsi: I'. Mennens, T. Mopras.

Tabmumsr u cxembl: «llepBelii W BTOpoil 3akoHB MeHpens», «Tperuii 3akoH MeHnens»,
«AHamm3upylomiee ckpemmBanue», «HemomHoe pomuHUpoBaHWe», «CIIETNIEHHOE HACIEOBaHHE
mpu3HAaKoB y npo3odwmiey, «['enernka moma», «Kapmortum uenoseka», «KapwoTunm apo3o¢uiby,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienu3my, «B3auMoaeicTBUE TEHOBY.

OGopynoBaHue: MOJeNb JUIS JEMOHCTPallid 3aKOHOB E€AMHOOOpas3usi THOPHIOB TIEPBOTO
MOKOJICHUs] W paclieIUICHUs TMPU3HAKOB, MOJAENb [UIsl JEMOHCTpAllMd 3aKOHAa HE3aBHUCHUMOTO
HACJEJOBaHUS MPU3HAKOB, MOJENb IS JIEMOHCTPALIMM CLEIUIEHHOTO HAaCleIOBaHUs IPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoItipenapar: «Jlpo3odumnay.

IIpakTuyeckasi padora «lI3yueHue pe3yabTaTOB MOHOTHOPHTHOTO CKPEIIUBAHUS Y APO30(DHITBI».

IpakTuyeckasi padora «/3yueHne pe3yabTaToB AUTHOPUAHOTO CKPEITUBAHUS Y IPO30(UITBDY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmMopeiicTBrue TeHOTUIIA U Cpeabl TPH GOpMHUPOBAHUH (heHOTHNA. MI3MEHYMBOCTH TPHU3HAKOB.
KadecTBeHHBIE W KONMYECTBEHHBIE TIPW3HAKWA. BHUIB HM3MEHYMBOCTH: HEHACJICACTBCHHAS W
HacJIeCTBEHHAs.

MonupukanroHHass H3MEHYHMBOCTh. Poib  cpemsl B GopMupoBaHMHM MOAM(DHKALIMOHHON
M3MEHUYMBOCTH. Hopma peakmuu Tmpu3Haka. BapwanwoHHBIN psix w  BapuanuwoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

T'enorunnueckass  W3MeHUYHMBOCTh.  CBOMCTBA  TI'€HOTHIIMYECKONH  M3MEHYMBOCTH.  Buubl
TEHOTHITMYECKON N3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIIHOHHASI.



KomOunatvBHasT W3MEHYMBOCTh. Mei03 H TMOJIOBOM Mpomecc — OCHOBA KOMOWHATUBHOU
U3MEHYMBOCTH. POJb KOMOMHATMBHON H3MEHUMBOCTH B CO3JaHUM TEHETUYECKOTO pPa3sHooOpa3us B
npeaenax OJJHOTO BUAA.

MyTanuonHasi ©3MEHYUBOCTh. Buabl MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHBIE
Y UHAYIUPOBAHHBIE MYTallUd. SIIEpHBIC U LUTOIUIa3MaTH4Yeckue MyTanuu. CoMaTHUeCKUe U TMOJOBBIC
MyTanui. [IpuYvHBI BO3HUKHOBEHHUS MyTanuid. MyTareHsl M WX BIUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHUX pPATOB B HACIEIACTBEHHOM
u3menurnBoctd (H.W. Basuiior). BHesiepHas ”3MEHUYMBOCTh U HACJICACTBECHHOCTb.

Onueenemuxa u INUSCHOMUKA, pPONb  INUSEHEMUYECKUX (AKmMopod 6 Haciedosanuu U
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdeMoHcTpanuu

[Toptpetsi: I'. ne ®pu3, B. Noranucen, H. 1. BaBuiios.

Tabmuiel W cxeMbl: «Buasl  u3MeH4ynBOCcTHY, «MoauduKalMoHHas  H3MEHYUBOCTBY,
«KoMOuHaTHBHAasE HM3MEHYMBOCTBY, «Melo3», «OrmiogoTBopeHuey, «leHeTHueckue 3a00JieBaHUsA
yeoBeKay, « Buabl MyTauuii».

O06opynoBaHue: )XUBbIC U TepOapHbIe SK3EMIUISPbl KOMHATHBIX pacTeHUH, pucyHkH (dororpadun)
’KUBOTHBIX C Pa3IMYHBIMHU BUAAMHI H3MEHYHUBOCTH.

JlaGopaTopHas pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOAM(DUKAIMOHHONH HN3MEHYHMBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U BApUALMOHHON KPHUBO».

IpakTnyeckas padora «MyTauu y Apo30¢puiisl (Ha TOTOBBIX MUKpOIpEnapaTax).

Tema 14. I'eHeTuKa yesi0BeKa

Kapuotun udenoBeka. MexayHaponHas MporpamMma HCCIEIOBAaHHUS TeHOMa 4esioBeka. MeTonbl
W3YYeHUs] TEHETHKH 4YeJIOBEeKa: T'€HEANOTHUYeCKUH, ONM3HEIOBHIN, ITUTOT€HETUYECKHUN, MOMYIISIIHOHHO-
CTATUCTUYECKUH, MOJNEKYJSIpHO-TeHeTUUeCKUil. COBpEMEHHOE ONpPENEICHUE T€HOTHUIIA: OJTHOTEHOMHOE
CEKBEHUPOBAHME, TE€HOTUNHpPOBaHUE, B TOM uucie ¢ mnomowpo III[P-ananuza. HacneactBeHHbie
3a0oyieBaHnsl 4YeroBeKa. | eHHbIE M XPOMOCOMHBIE OOJIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEAPACIIONIOKEHHOCTIO. 3HAYEHUE MEOUIUHCKOM TE€HETHMKM B MPEJOTBPAlICHUH U JICUCHUHU
TeHeTHYEeCKUX 3a00JIeBaHUI YermoBeka. MequKo-rTeHeTHIeCKoe KOHCYIbTHpoBaHue. CTBOJOBBIE KIETKH.
[loHsiTHE «TEHETUYECKOro Tpy3a». DTHYECKHE AacCIleKThl WCCIEOBAaHWNA B OONACTH PENaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnveckre (akTOPhl TOBBIIEHHOW YYyBCTBHUTEILHOCTH 4YeNOBeKa K (U3UYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUI0 OKpYKawllel cpenbl. 'eHeTHueckas NpeapacroNokeHHOCTh YENIOBEKa K
MATOJIOTUSIM.

JleMoHCcTpanun

Tabmumsr u cxemsl: «Kapuotun dyenoBeka», «MeTombl W3YYEHHS TEHETHKH YEIOBEKay,
«["enernueckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckast padbora «CocTaBieHNE U aHATTU3 POJOCIOBHOWY.

Tema 15. Ceneknusi OpraHu3MoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u qomectukanuu. Yuenue H. Y. BaBumiosa o
IleHTpax MPOMCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX pacTeHui. Poiib celekiyu B CO3IaHUU COPTOB
pacTeHul U mopoj KUBOTHBIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOM
m3MmeHunBocty H. M. BaBuioBa, ero 3HadeHHE TS CEEKITMOHHON paOOTEHI.

Mertomap! CeNeKITMOHHONW PaboThl. MICKYCCTBEHHBIN OTOOP: MAaCCOBBIA U WHANBUAYATHHBIA. DTaITbl
KOMOMHALIMOHHOHN cenekiun. VcmeiTanue mnpowmsBoauTeNied Mo MoToMcTBY. OTOOp TO TEHOTHMY C
MTOMOIIIBIO OIICHKH ()EHOTHITA MOTOMCTBA U OTOOP 110 T€HOTHITY ¢ IToMoIIbio aHanu3a JJHK.

HcKycCTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOM pa0oThl. PagualiMOHHBIA M XUMHYECKHUH
MyTareHe3 KakK HCTOYHMK MYTalUid y KyIbTYpPHbIX (opM opraHuszmoB. Mcmonb3oBaHHE TE€HOMHOTO
pemakTHpOBaHHA W MeTOAoB pekoMOmHaHTHRIX JIHK mms momydyeHwWss MCXOAHOTO Marepuaia A
CEJIEKLIUU.



[onyyenne mommruionnos. BHyTpuBHaoBas ruOpuanzanus. bim3kopoacTBeHHOE CKpelIBaHUE,
win wHOpuauHr. HepoicTBeHHOEe CKpelMBaHWE, WM ayTOpUAWHT. ['eTepo3nc W ero NpUYMHBL
Hcnonb3oBanue reteposuca B cenekuuu. OtganéHHas ruOpuamsanus. [Ipeomonenue Oecrumomus
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3e1éHas pesoatoyusy.

CoxpaHeHHe U U3YYEHHE T'€HETHUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUH M MX TUKHUX poauden
JUIL CO3JIaHHsI HOBBIX COPTOB M THOPHIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
YIpasieHue 2eHemuUdecKUMY pPecypcamu CenbCKOXO3AUCHBEHHbIX U NPOMbICIOEbIX JICUGOMHBIX 6 Yeasix
VAVHUIEeHUs CYWeCmeyIouux U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ npuMeHeHuem
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIe008aHULL, Neped08blX Uoell U NePCHeKMUBHBIX MEeXHOIO2UI.

JdeMoHcTpanuu

Iloptpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0OPa3Hs KYJIbTYPHBIX PACTCHUI», «3aKoH
TOMOJIOTUYECKHX PSJIOB B HAclIeACTBEHHOM M3MEHYMBOCTH», «MeTronapl cenekuuu», «OTraanéHHas
rudpuan3anusy, «MyTtareHes».

Jlabopatopuass paGora «JVI3ydeHue COpPTOB KYJIbTYpHBIX PACTEHHUH U TIOPOJA JTOMAIIHHUX
JKUBOTHBIX».

JladopaTtopHas padora «/I3yueHne METOIOB CEICKIIUU PACTCHUID.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IOkckypeuss «OCHOBHbIE METOABI M JIOCTHMIKEHMS CEeJEeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHILHIO, IVIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIM Y4aCTOK, B TEIJIMYHOE X03AHCTBO,
B JIa0OPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

Tema 16. BHOTeXHOJIOTHSI 1 CHHTETHYECKasi OMoJs10THs

00B CKTbl, HCIIOJIb3YyCMbIC B 61/IOTCXHOJ'IOFI/II/I, — KICTOYHBIC W TKAHCBLIC KYJIbTYPHI,
MHUKPOOPraHu3Mbl, HX XapaKTCPpHUCTHKA. Tpa,Z[I/ILII/IOHHaSI OHOTEXHOIIOTHSL: XJ'IC6OH6‘ICHI/I6, MOJIy4YCHUC
KHUCJIOMOJIOYHBIX MMpOAYKTOB, BHUHOJCIINC. MI/IKPOGI/IOHOFI/I‘ICCKI/Iﬁ CHHTC3. OOBEKTHI

MUKPOOHOJIOTHYECKUX TeXHONorHi. [Ipon3BoncTBO Oenka, aMUHOKHUCIIOT M BATAMUHOB.

Co3aHue TEXHOJOTMA M MHCTPYMEHTOB ILEJICHANPABICHHOTO H3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJbI0 MOJYYEHHUS OPraHU3MOB U UX KOMIIOHEHTOB, COJEpPKallUX HE BCTPEUAIOIIHNECS B
pupoJie ONOCHHTETUIECKHE TTyTH.

Knerounast umxeHepusi. MeToIbl KyJIbTYPHI KJIETOK U TKAHEH pacTeHUH M )KUBOTHBIX. KprnoOaHKy.
Comarnueckasi THOpUAN3AIHS U COMAaTHUECKUH dMOproreHes3. Vcrmonb30BaHue TarioOuI0B B CEJIEKIIUN
pactenuil. Ilonyuenue moHoxknoHanbHbIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumern 8 meouyure. VICKyCCTBEHHOE OILTOIOTBOPEHHE. PEKOHCTPYKIHS SHIICKIETOK M KIIOHUPOBAHUE
JKUBOTHBIX. METOJT TpaHCIIAaHTALUU SIEP KIETOK. TexHonocuu 0300poGieHus, KYyIbMueUpOBaHus u
MUKPOKIIOHATbHO20 PAZMHONCEHUS CENIbCKOXO03SUCNEEHHBIX KYTbMYP.

XpoMocoMHass M TeHHas uWHXeHepus. VCKyCCTBEHHBIH CHHTE3 TI€Ha U KOHCTPYHpOBaHHUE
pexomOuHanTHeix JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWKEHUSI W TEPCIEKTUBBI
XPOMOCOMHOM ¥ T€HHOW MH)KEHEPUHU. DKOJIOTUIECKHE U 3THYECKHE ITPOOJIEMbl TeHHON HHKEHEPUH.

Menunuackue OuoTexHojoruu. IloctreHomHas 1udposas weauiuaa. [1[P-muarnocTuka.
MeTa0oIOMHBIN aHAJIN3, TEHOICHTPUUSCKUM aHAJIM3 MPOTEeOMa YeJIOBEeKA IS OIEHKH COCTOSHUS €T0
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamust paka. 3D-Omommkenepust s
pa3paboTKu (PyHAaMEHTAJIbHBIX OCHOB MEIUIIMHCKMX TEXHOJOIHM, CO3MaHHs KOMILICKCHBIX TKaHEH
COYETaHUEM TEXHOJOTHH TpEXMEpHOTo OHONpWHTHHTA W ckaddoiuHTa JIIsl  pelieHus 3ajad
MEPCOHATM3UPOBAHHON MEIUIIUHEI.

Co3manne BEKTOPHBIX BaKIMH C IEJBI0 OOECIeYeHHsI KOMOWMHHPOBAHHOM 3alUTBl  OT
Bo3Oymureneii OPBU, ycraHoBiIeHHME MOJEKYJSIPHBIX MeXaHU3MOB ¢yHKIMoHUpoBanus PHK-
COJIEpKAIINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC 3200IeBaHUs YeIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu



Tabmuuer 1 cxembl: «/crmonb30BaHME MHUKPOOPTraHU3MOB B TPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Knerounas nHxxeHepusa», «I eHHast HHKEHEPUSI».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB ONOTEXHOIOTHI.

IIpakTHyeckast padora «lloxydeHrne MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «buorexHonmoruss — BaKHEHIIAs MPOM3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHne U pa3BUTHE IBOJIONMOHHBIX MPeACTABJIEHUI B OHOJIOTHI

OpomonwionHass Teopus Y. Japsuwna. [IpeamnochulkM BO3HUKHOBEHHMS mapBUHU3MA. JKW3HL H
Hay4dHas JaesrenabHocTh Y. JlapBuHa.

JBwxkymiue cwisl 3BoironMu BuaoB mo Y. JlapBuHy (BBICOKasi MHTEHCUBHOCTh Pa3MHOXKEHHS
OpPraHU3MOB, HAcJCICTBEHHass H3MEHYMBOCTh, OoppOa 3a CyIIECTBOBAHHE, ECTECTBEHHBIH U
HCKYCCTBEHHEIH 0TOOD).

Odopmrnenne cunTeTnyecko Tteopuu sBomtonuu (CTO). HeliTpanpHas Teopus >BOIIOLNU.
CoBpeMeHHasi 3BONIOLMOHHAs Ouojorusa. 3HAUYEHHE JBOJIOLNMOHHOM Teopun B (HOPMHUPOBAHUHU
€CTECTBCHHO-HAY4YHOW KapTUHBI MHpA.

JdeMoHcTpanuu

Ioptpetsl: Apucrotens, K. JIunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, U. Hapsus, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmurs! u cxemsl: «Cructema xuBoi npuponsl (mo K. JImaHE0)», «JlecTHHIAa KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3M (GpOpMHPOBAHHS MPUCTIOCOONICHNN y paCTeHUN U )KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsuss Y. lapeunay, «Haxonku Y. Jlapsuna», «DopMbl 60pbOBI 3a
cymiectBoBanue», «llopoabl romybOeir», «MHoroo0pasue KyiabTypHBIX (opM KamycTe», «llopomasl
JIOMAIITHUX JKUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BUI0B (o Y. JlapBuHy)», «CxeMa COOTHOIICHUS
JBYKYIIMX CHJI 9BOJIOIUI, «OCHOBHBIE MTOJIOKEHUSI CHHTETHYECKON TEOPUHN IBOITIOLIUI.

Tema 2. MUKpO3IBOTIONUSA U €€ pe3yJIbTaThl

[Momynauus Kkak odneMeHTapHas eAuHMALA OdBoiolnuu. CoBpeMEHHBIE METOJBl  OLEHKHU
TEHETHYECKOTO pa3zHooOpa3usi W CTPYKTYphl MOMyJsinuid. M3meHeHwe reHO(OHJA NOMYJSAIUH Kak
JJIeMEHTapHOE HYBOJIIOIIMOHHOE SIBIEHUE. 3aKOH reHeTHueckoro pasHoBecus JIxx. Xapau, B. BaitnOepra.

OnemeHTapHble  (QakTopel  (ABWXKYIIME  CHJIBI)  OBONIONMH. MyTallMOHHBIA  TIpoIIecc.
KomOunatuBHast n3MeHYMBOCTh. Jlpeiid TeHOB — ciydaliHble HEHANpaBJICHHbIE H3MEHEHHS YacTOT
ajiened B monynsanuax. Oddekr ocHoBarens. IDpgexm Oymouiiounozo eopiviuika. CHudicenue
2eHemu4ecKo2o pasHooopasusn; npuyunsl u cieocmeus. Ilposenenue s¢ppexma opeiigpa 2enos 6 GovLUIUX
u manvix nonynayusx. Mwurpanun. WM3omsamms momynsauuii: reorpaduueckas (IpOCTpaHCTBEHHAA),
Ouomornyeckas (penpoayKTUBHAS).

EctectBenHbIii 0TOOp — Hampapisomuil ¢akrtop 3Bomonnd. POpMBI €CTECTBEHHOTO OTOOpa:
JBIKYIIHHA, CTaOMIM3UPYIOMNH, pa3peIBatonnil (au3pyntuBHei). [lomoBoit or6op. Bo3HukHOBEHUE U
SBOJTIONHA COMAIHHOTO TIOBEICHHS )KHBOTHBIX.

IIpuciocoOeHHOCTh  OPTaHM3MOB  Kak  pPe3ylbTaT  MHKPOAIBOJIONUH. BO3HUKHOBEHHE
NPUCTIOCOONIEHHNH Y OpraHu3mMoB. Apomopdo3sl u wauoaganTanuu. [IpuMepsl MPHUCHOCOOJICHUH Y
OpTaHU3MOB: MopdoIoTnIecKue, (m3nonornyeckue, OMOXUMHYECKHE, MOBE/IEHYECKHE.
OTHOCHUTENBEHOCTE MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bug, ero xpurepuu u cTpykTypa. BunoobpasoBanue Kak pe3yabTaT MUKPOIBOIIONMHU. M30m1smus —
KIoueBOi (Qakrtop BupooOpazoBanus. IlyTm u cmocoObl BUIOOOpa3oBaHUs: aUIONATPHUUYECKOE
(reorpadmueckoe),  cuMOarpuyeckoe  (IKOIOTHYECKOE),  «MTHOBEHHOE»  (TIONUILTOMIH3ALus,
ruOpuau3anys). JAmuTenbHOCTh 3BOIOLUOHHBIX IPOIIECCOB.

Mexanu3mbl GopMUpPOBaHUS OHOJIOTHYECKOTO pa3HOOOpasusl.



Poub 3BOMIOLIMOHHON OMOJOrUU B pa3paboTKe HAYYHBIX METOJOB COXpaHEHUS OMOPa3HOOOpasusl.
MuKpo3BOMIOLNS U KOIBOJIOIHMS Mapa3uToOB U UX X03seB. MexaHu3Mbl (GOPMHUPOBAHUS yCTOWIMBOCTU K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsi: C. C. YerBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTallmOHHasI U3MEHUYMBOCTEY, «[lomynsnuonnas cTpykrypa Buaay, «Cxema
nposiBlieHus 3akoHa Xapau—BaiinOepray, «JBmKymliue CHIIBI SBOTIOLUHY», «OKOJOTHYECKas H30JISALUS
MOMYJISIMK ceBaHCKOM (openny, «['eorpaduyeckas N30ISAIMS TUCTBEHHUIBI CHOMPCKOW W JINCTBEHHHIIBI
naypckoit», «llomynsuoHHBIE BOJIHBI UYWCIEHHOCTH XHWIIHUKOB U XKepTB», «Cxema aeicTBUs
€CTeCTBEHHOro o0TOopa», «®Dopmbl OOpbOBI 3a cymiecTBOBaHHME», «VHAYCTpHANBHBIA MeEIaHU3MY,
«Kusble uckomnaemsie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  amantauum»,  «lIpucmocobieHHOCTs  OpraHm3MoB o€
OTHOCUTENBHOCTEY, «Kpurepuu Buma», «Buabl-nBoiHNKN», «CTPyKTYypa BHIA B mpupoae», «CrocoOsl
BUooOpazoBanusy, «I['eorpaduyeckoe BHmooOpa3oBaHHE TPEX BHIOB JAHJBIIICH», «DKOIOTHYECKOE
BUI000pa30BaHKe BUIOB CHHUI, «[lonuruionnsl pactenunity, «KamycTHo-peieuHbIi THOPUI.

OO6opynoBanue: repbapuy pacTCHUH, KOJUIEKIMM HACEKOMBIX, dUydella MTHIl W 3Bepedl ¢
npUMepaMH Pa3iIMYHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl U 3BEpel pa3HbIX BHIOB, repOaphH pacTCHUMA
ONMM3KUX BUAOB, 00Pa30BaBIINXCS PA3THYHBIMHU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsBICHNE U3MEHYUBOCTH Y 0COOCH OHOTO BUAA».

JlagopaTopHass  padora  «[IlpucnocoOneHusi  OPraHU3MOB W UX  OTHOCHTEIIbHAS
[EIeCO00Pa3HOCTHY.

JlaGopaTopHas padoTa «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIO.

Tema 3. Makpo3Bo/iIouus U eé pe3yJbTaThl

Metoapl wu3ydeHus MakposBomoouud. IlaseoHTonorndeckne MeETOObl H3YUYEHUS 3BOJIIOLIUU.
IlepexonHbie GOpMBI U PUIOTCHETHYECKHE PAIBI OPTaHU3MOB.

Buoreorpaduueckue mMeronpl u3ydeHus: 3Bomound. CpaBHeHue ¢uiopsl U (GayHbl MaT€pPUKOB H
octpoBoB. buoreorpaduueckne obnactu 3emiin. BUapl-sHAEMUKN U PETUKTEI.

OMOpHOJIOTHYECKHE W CPaBHHUTEJIBHO-MOP(OIOTHYECKUE METOABl H3YYEHHS  3BOJIIOLIUH.
I'eHeTHyeckne MeEXaHU3MBl JBOJIOLMM OHTOTEHE3a W  IOSIBJICHHS SBOJIOLMOHHBIX HOBIIECTB.
I'oMonOrMYHblE W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBL.  MOJEKyIIpHO-
reHeTHYEeCKUe, OMOXMMUYECKHE U MaTeMaTHIeCKUe METO/Ibl U3YUEHHUS 3BOMIOUNH. | OMOIOTHYHBIE T'€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOT€HETHYECKHUX EPEBLEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIUSI TCHOMOB.

OO0mue 3akoHOMEpPHOCTH (TpaBwiia) 3BOMOUUHU. [lpunyun cmenvt ynxyuii. HeoOpatumocThb
SBOJIIOLMHU. AJanTUBHAA paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIUH.

JleMoHCcTpanun

IToptpetsr: K. M. Bap, A. O. Kosanesckuit, . Mronnep, 3. ['ekkens.

TaOnuie! u cxembl: «DUoOreHeTHYECKU Pz TOMIAIN», «APXEONTEPUKCY, «3BEpO3yOble ALIEPhD»,
«Creronedans», «Puanoputs», «CeMeHHbIE MNANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIN»,
«peiid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguyd SMOPUOHAIBLHOTO Pa3BUTHS O3BOHOYHBIX
’KHBOTHBIX», «['OMOJIOTHYHbIC W aHAJOTHYHBIE OpraHbD», «PyJIUMEHTHI», « ATaBU3MBI», « XpOMOCOMHEIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIE HampaBlieHHUS 3BOJIONHNY, «OOIMe 3aKOHOMEPHOCTH
SBOJTIOIIANY.

OO6opynoBaHue: KOJUIEKIUH, repOapuy, MYISKM HCKONAeMbIX OCTATKOB OPIaHU3MOB, MYJISKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKLIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE )KM3HU Ha 3emJie

Hayunble runoresbl NpOUCXOXKIEHUS KU3HU Ha 3emie. AOMoreHe3 u mascnepmus. JloHaydHble
IPEICTaBICHUS O 3apPOXKICHUH XU3HU (KpeallMoHU3M). ' nnores3a MoCTOSHHOTO caMO3apOXKICHUS JKU3HU
n eé omposepkerne ombitamu @. Pemn, JI. Cnammanmanu, JI. Ilactepa. IIpouwcxoxkneHue >XU3HH H
acTpoOHOJIOTHSL.



OcHOBHBIE DTambl HEOpraHW4eckoil »sBomonuu. llmaHerapnas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi 3BOMIONU. AOUOTEHHBI CHHTE3 OpraHMYecKMX BelIecTB u3 Heopranudeckux. Ombir C.
Munepa u I'. FOpu. O6pazoBanue nonnumepoB u3 MonomepoB. KoauepsarHast runote3a A. M. Onapuna,
runoresa neppuyHoro OynaroHa J[x. Xonnelina, reerndeckas runoresa I'. Ménmnepa. Pudosumsr (T. Yek)
u runote3a «vmupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH v BOSHUKHOBEHHE MTPOTOKIICTKH.

Hctopus 3emnu u metoasl e€ uzyuenus. Mckomaemble oprannyeckue octaTtku. ['eoxpoHoiorus u
e€ Metoapl. OTHOCUTENBHAS U aOCOMIOTHAS TEOXPOHOJOTHA. [ €0XpOHOJIOrHYecKas IIKaua: 30HBI, 3PH,
MIEPUOBI, SMOXH.

HavaneHeie sTansl opranndeckoii 3pomronu. IlogsneHne u 3BOIOIUS MEPBHIX KIETOK. DBOJIOLNSA
MeTabonan3Ma. Bo3HUKHOBeHHE TEPBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KakK aHajior
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIHUTHL. [IpOKapHOTHI M DYKapHUOTHI.

[MpoucxoxneHne dykapuoT (CUMOHOreHe3). BOJIOUUOHHOE TMPOUCXOKICHHUE BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYNI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMK BBICIINX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuil Ha cymry. IlosiBIeHue CIOpOBBIX pacTeHMH M 3aBoeBaHME UMM cylid. CeMEeHHbIE PacTEeHHS.
[IpoucxoxneHnne NBETKOBbIX PACTEHUI.

OCHOBHBIE 3Tanbl BOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl KHBOTHBIX. BeHzckas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJICHHE COBPEMEHHBIX THUTIOB. [lepBbie XOpAOBbBIE )KUBOTHBIC. JKU3HB B
BoJe. DBONIONUSA TO3BOHOUHBIX. [Ipomcxoxknenne amdubuii wu pentmwmid. [IpoucxoxkaeHue
MJIEKOTIATAIOMMX M Tnrull. llpuHnun xmodeBoro apomopdosa. OcBoeHHE OeCIO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIU.

Pa3BuTtre xHM3HM Ha 3eMie MO 3paM M MNEPHOAAM: apXeW, MPOTEpo30H, Maneo30d, Me3030i,
KaifHO301. OOmas XapakTepUCTHKa KJIMMaTa M TEOoJOTHMYecKuX mporeccoB. llosBneHwe u pacuser
XapaKTEePHBIX OPraHU3MOB. YTJIe00pa3oBaHHUE: €ro YCIOBHA U BIHUSHUE Ha TA30BBIA COCTaB aTMOCQEPHI.

MaccoBble BRIMUPAHUS — 3KOJOTMUECKHE KPU3UCHI MPOoUuIoro. [IpuunHbI U CIEACTBUS MACCOBBIX
BbIMupaHuii. CoBpeMEHHBIH OKOJIOTHYECKUil Kpu3uc, ero ocobeHHoctu. I[Ipobmema coxpaHeHuUs
OounopazHoobpasus Ha 3emie.

CoBpeMeHHass CHCTeMa OpraHW4eckoro wmupa. [lpuHImNIBI Ki1accuUKamuu OpPraHu3MOB.
OCHOBHbIE CHCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[optpetrsl: @. Pemu, JI. Cnamnanuanu, JI. Ilacrep, M. Y. MeunukoB, A. U. Onapun, [Ix.
Xonpgein, I'. Mémnep, C. Munnep, I'. 1Opu.

Tabmumer u cxembl: «Cxema ombita . Pemm», «Cxema ombita JI. [lacrepa mo wu3ydeHHIo
caMo3apoKJeHus Ku3HN», «CxeMa onbita C. Musuiepa, I'. FOpuy», «9Tanbl HeopraHU4eCKo 3BOTIOLUNY,
«["eoxpoHonorudeckas mkana», «HadanpHbIe dTarbl OpraHUYECKON IBOIIOIUNY, «CxeMa o0pa3oBaHUs
9YKapuoT IMyTéM cuMmOuorenesa», «Cucrema XuBOH Hpuponbl», «CTpoeHHe BHUpyca», «ApoMopdo3sl
pactenuit», «Puanodure», «OmMHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCHI», «MXW»,
«[Tanopotaukuy», «l'ogocemeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA
KUBOTHOTO MHpa», «ApomMop¢o3sl KHBOTHBIX», «lIpocreiimmey, «Kumeunomonoctaeley, «llmockue
gepBu»,  «UimeHucroHorue»,  «PwiOb»,  «3emHOBOmHBIEY»,  «lIpecMmbikatomuecs»,  «lITHIBD,
«Munexkonuratouiuey», «Pa3BuTue KU3HU B apXeckoi spey», «Pa3BuTue ®U3HU B NPOTEPO3OHUCKOUN 3per,
«Pa3BuTHE XU3HU B NAJECO30MCKON 3pey», «Pa3BUTHE )KM3HU B ME3030MCKON 3pe», «Pa3BUTHE XKU3HU B
KaitHO30MCKOM dpey, « COBpEeMEHHAsI CHCTEMa OPTaHHIECKOTO MUPa.

O6opynoBanue: repOapuy pacTeHHH Pa3IMYHBIX OTHEIOB, KOJUIEKIIMH HACEKOMBIX, BIIAYKHBIE
Ipenaparsl XUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUICKLIUM HWIVIOKOXKHUX, CKEJIEThl IM03BOHOYHBIX
KUBOTHBIX, 4Yydesla NTUL M 3BEpeil, KOJUIEKUMU OKAMEHENOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJLDKU
OpraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas jJa6opatopnas padora «MogenupoBanue onsiToB Musutepa—tOpu mo uzydeHuro
aOMOTeHHOTO CHHTE3a OPTaHMYECKUX COCTUHEHUH B IEpBUYHON aTMochepe».



JlaGopaTopHasi padora «/I3yueHue U ONMUCAHNE UCKOMAEMBIX OCTATKOB APEBHUX OPTaHU3MOBY.
IpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUH pa3HBIX OTAEIIOB.
IpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHUS TTO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpouncxosxaeHne 4ejJ10BeKa — AHTPOIIOreHe3

Pa3nens! u 3anaun anTponoaoruu. MeTos! aHTPOIIOJIOTHH.

CraHOBIIEHHME TPEACTABICHUM O MPOUCXOXKAECHUH UeJIOBEKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPHH.

CX0JICTBO ueNoBeKa € KMBOTHBIMM. CHCTEMaTHYeCKOE IOJOXKEHHE uenoBeka. CBHIETENbCTBA
CXOJICTBA YEJIOBEKA C >KUBOTHBIMH: CPaBHUTEILHO-MOpP(]oIoruieckue, sMOpHOIOTHIecKue, HrU3noIoro-
Onoxummuueckue, nopefeHdeckne. OTIMYUS UYENOBEKa OT KMBOTHBIX. [IpSAMOXOXKIEHHE W KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPON CUTHAJIBHOM CUCTEMBI.

HBwxkyme cunbl (hakTopsl) aHTpoNoreHesa: Ouojormyeckue, conuainbHble. COOTHOIIEHUE
OMOJIOTMYECKUX M COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMU aHTpOINOreHe3a. PaHHWE 4YenoBeKOOOpaszHble 00€3bsiHbI (MPOKOHCYINBI) |
paHHUE TOHTHIBI — O0IIKE MPEKH YeJIOBEKOOOpa3HbIX 00€3bsIH U JIIOJCH. ABCTPAIONUTEKH — ABYHOTHE
npeaku arofeil. YenoBek yMesblil, IepBble W3TOTOBICHUS OPYIUH Tpyla. UenoBeK NPpAMOXOASAIIMNA U
NepBhI  BBIXOA JIOJe 3a mpenenbl Adpuku. YemoBek reinenbOeprckuii — oOUmid Ipemox
HEaH/JepPTaJIbCKOTO YeJOBEKa M 4YelloBeKa pa3yMHoro. YeraoBeK HEaHIEpTaNbCKUM Kak BUJ JoJei
XO0JOJHOTO Kiumara. YenmoBek pa3yMHBIH COBPEMEHHOTO THIIA, JIEHUCOBCKMH 4EJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 npeaenamMu Adpuxu. [laneoreneTrka u najseoreHOMHUKA.

OBOJNIOIMS  COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIH OTOOpP B TOMyISANUAX  YeIIOBEKa.
MyTtannoHHEIH Tiporiecc u noauMopdusM. [lomynsimonabie BoMHBL, apetid reHoB, MUTparus U «dPQexT
OCHOBATEJIS» B HOMYJIIIKUSAX COBPEMEHHOIO YEJIOBEKa.

Yenoseueckue pacel. [lonarue o pace. bonpime pacel: eBponeonaHas (eBpa3uiickas), aBcTpaio-
HEerpouiHas (SKBaTOpHAIbHAs), MOHIOJIOMIHAs (A3MaTCKO-aMepuKaHCKas). Bpems m myTu pacceneHus
yenoBeka 10 IUiaHeTe. EaWHCTBO denoBeueckux pac. HaydHas HeCOCTOATENBHOCTh —pacu3Ma.
[Tprucnoco6yieHHOCTh YeJIoBeKa K Pa3HBIM YCIOBHSIM OKpYsKaromiel cpensl. BiusHue reorpaduueckoii
cpenpl 1 Apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIimHapHble MEeTOAb! B (GU3MUEcKOl (OMOIOrn4ecKoi) aHTPOIIONIOTUH. DBOIIOLUOHHAS
AQHTPOIIOJNIOTHST M TAaJCOAHTPOIOJIOTHA YEJIOBEUSCKHX MOMyasuuid. buoconmanbHble HccIeI0BaHUS
pUpoAbl yenoBeka. MccnenoBanue KO3BOIOMUHE OMOIIOTHYECKOTO ¥ COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[optpetst: Y. Japsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

TaOnuie! 1 cxembl: «MeTOoAbI aHTPONONIOTUNY, «[ 0JIOBHOI MO3I UesnoBekay», «HenoBexooOpasHble
00e3bsiHB, «CKeJIeT YeloBeKa W CKeJeT IIMMIaH3e», «PyTuMeHTH U aTaBH3MBbL», «/[BMKylIue CHIIBI
AHTPOIIOTEHE3a», «DBOIIOIMOHHOE IPEBO YEIOBEKa», « ABCTPAJIONUTEK», «HenoBek ymenslit», «UenoBek
npsAMoxosaIuiiy, «/lenncockuil yenosex» «Heannepraneisy, «KpomanboHb, «[Ipenku denoBekay,
«DTanbl 3BOJIIOLIMH YeloBeKay, «Packl yeroBekay.

OObopynoBaHue: MyJSDKH —OKaMEHEJIOCTeH, MpeIMeTOB MaTepHalbHON KyJIbTyphl MPEAKOB
yenioBeka, penpoaykiuu (pororpadun) KapTHH ¢ MHUQPOJOTHUYESCKUMH U OUOJCHCKUMH CHOXKETaMU
MIPOMCXOXKJICHHS YeoBeKa, (oTorpaduu HaXOJOK MCKOIAeMbIX OCTAaTKOB YEJOBEKa, CKEJIET YelIOBEKa,
MOJIeJTh Yeperna 4esioBeKa M depena IIMMITaH3e, MOJENTb KUCTH YeJIOBeKa W KHCTH IIMMIIaH3€, MOIEIH
TOpca MPEAKOB YEIIOBEKA.

JlaGopaTopHasi paGora «lI3yueHue ocoOCHHOCTEH CTPOEHUs CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
HIPSAMOXOXKAECHHEM.

IIpakTuyeckas padora «/3ydeHne SKOJTOTHUSCKHUX aTaNTAIANA YEIOBEKaY.

Tema 6. Dxosiorusi — Hayka 0 B3aUMOOTHOIICHMSIX OPraHM3MOB U HaJAOPraHM3MEHHbIX
CHCTEM C OKpYKalollei cpeaoi



3apoxeHue U pa3BuTHe dKoJorud B Tpyaax A. ['ymOonbara, K. @. Pynwe, H. A. Cesepuosa, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Pasmensl u 3amaunm sxonoruu. CBsI3b DKOJOTHH C JPYTUMU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOdrONEHHS. OKCIEPUMEHTHI B SKOJOTHMHU: TMPHUPOJHBIE U
naboparopHbie. MoAenupoBaHHE B OSKOJIOTHH. MOHHUTOPHHT OKpY’KAarolled Cpeabl: JIOKaJbHBIMH,
PETHOHAIILHBIN U TI00TbHBIH.

3HayeHHE HKOJOTMYECKUX 3HAHHWN U 4YeNOBeKa. DKOJOTHYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBsizell uenoBeuecTBa C TNpHpogold. DOpMHPOBAHUE SKOJOTHUECKOH KyJIbTYphl U 3KOJIOTMYECKOM
rPaMOTHOCTH HaceJICHHsI.

JdeMoHcTpanuu

[Moptpetsi: A. I'ym6ompar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tenciu, B. H. Cykaués.

Tabmuuer u cxembl: «Pazmensl skonmorum», «MeToapl skomorum», «CxemMa MOHHUTOPHHTA
OKpYKaIOILIEN cpesib».

JladopaTtopHas pa6ora «/I3yueHne METOI0B SKOJIOTHIECKUX UCCIICIOBAHMID.

Tema 7. Oprannsmsl 1 cpefa oOUTaHUS

DKkoJjiorudeckue (GakTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukamms 3KOJIOTHYECKHX
(akTOpoB: aOMOTHYECKHE, OHOTHYECKUE, aHTpomoreHHeie. OOIMEe 3aKOHOMEPHOCTH JICHCTBUSI
skonoruueckux Qakropos. [lpaBuno wmuammyma (K. Ilmpenrens, FO. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aonotnyeckue (¢aktopsl. CBeT Kak 9JKOJIOTMYecKuil Qaktop. JleHcTBHE pa3HBIX YYacTKOB
COITHEYHOTO CIIEKTPa HA OPraHU3MBL. DKOJOTHYECKHE TPYIIBl PACTECHHUI M KUBOTHBIX IO OTHONIEHUIO K
cBery. CurHaipHas poiib cBeTa. @oTonepuoan3M.

Temneparypa kak »sKomoruveckwii ¢axrtop. JlelicTBue Temmeparypsl Ha OpPTaHH3MEI.
[NoiikmroTepMHBIE M TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE 1 CTEHOTEPMHBIE OPTraHU3MBI.

BraxHocTh Kak skonorndeckuit akrop. [Ipucmocobnenrs pacTeHuid K MOMJIEPKAHUIO BOAHOTO
Oananca. Kimaccugukanus pacTeHni 1Mo OTHOMIEHHUO K Bojie. [IprucnocobieHns ;KNBOTHBIX K N3MEHEHHUIO
BOJIHOTO PeXHMA.

Cpenpl OOWTaHWS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3IYIHAs, I[IOYBEHHAs, TJIyOWMHHAs
MOJIMTOYBEHHAS, BHYTpHOpraHu3MeHHass. DU3NKO-XUMUIECKHEe OCOOEHHOCTH Cpe/l OOMTaHUSI OPTaHU3MOB.
[Ipucriocobiennst OpraHu3MOB K )KU3HH B Pa3HBIX Cpelax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE pUTMBI. CyTOYHBIE M TOIUYHBIE PUTMBL
[Ipucroco6eHHOCTh OPTaHN3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUMN YKH3HM.

’Kuznennsie popmbl opranu3mos. [lonsTue o xxu3HeHHO# (hopme. KuznenHble popMbl pacTeHuit:
JepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJNETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
JKUBOTHBIX: THIIPOOMOHTHI, T€0OMOHTHI, a3p00noHTE. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HHU.

buotnyeckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumbuo3 u ero ¢opmel. Ilapazutusm, Koomepamus, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckue B3ammonedcTBus (Tommyeckue, (opudeckue, ¢dadpuieckue).
3HavyeHne OMOTUYECKUX B3aUMOJCHCTBUM Ul CYyLIECTBOBAaHUS OPraHU3MOB B cpejie oOuTanus. [lpuHiun
KOHKYPEHTHOTO HCKITFOUSHHSI.

JdeMoHcTpanuu

Tabmuisl 1 cxeMbl: «OKomorudeckue GakToper», «CBETOBOW CHEKTPY, «IKOJOTHUECKHE TPYIIIIBI
’KMBOTHBIX IO OTHOIICHUIO K CBETY», «TemIOKpOBHBIC JKHUBOTHBIEY, «XOJIOJTHOKPOBHBIE >KUBOTHBIEY,
«DU3NONOTHYECKHE aJaNTalliil KUBOTHBIX», «Cpenbl oOWTaHUS OpraHm3MoB», «buomornueckue
pUTMBD», <«OKu3HeHHBIE (GOpMBI pacTeHHiD», <« OKu3HEeHHBIE (OPMBI JKUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOro iecay, «llemn mnurtanwmsy, «XHUITHAYECTBOY,
«ITapazutusm», «Koakypenmmsn, «CuMonos», «kKoMMeHcamu3m.

O0opynoBanue: repbapuu PacTeHUH W KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHUIO Pa3THYHBIX
JKOJIOTHYECKUX (DaKTOpPOB, TepOapuu CBETONIOOMBBIX, TCHETIOOWBBIX W TCHEBBIHOCIHBBIX PACTEHHH,
CBETOJIIOOMBBIC, TEHENIOOWBHIE M TEHEBBHIHOCIHMBBIE KOMHATHBIE pAacTEeHUs, TepOapuu W KOJUIEKIIUU



TEIUIONOOMBBIX, 3UMOCTOMKMX, MOpPO30YCTOWYMBBIX pacTeHHH, uydena NTHL M 3Bepeid, repOapumn
pacTeHuid, OTHOCSIIMXCS K TurpoduTtaM, kcepoduram, mezodrutam, KOMHATHBIE paCTEHHS JaHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIOUINX B pa3HbIX CpeAax, repdapuy M KOJUIEKIMH PACTCHUH W KUBOTHBIX,
o0ajammx YepTaMu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TrepOapuu M
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BrisiBIeHNE PUCIIOCOOTICHUI OPraHN3MOB K BIMSHUIO CBETAY.

JlaGopaTopHasi padora «BrIsiBIeHHE PUCIIOCOOTICHUI OPraHU3MOB K BIHSHHUIO TEMIIEPATYpPh».

JlaGopaTopHasi padoTa « AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HbIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUAOB U NOMYJISIIUI

DKOJNOTMYECKUE XapakTePUCTUKH momyisuud. [lomymamus kak Ouomornveckas cucrema. Poib
HEOJTHOPOJTHOCTH CpeIbl, (PU3MUecKuX OaphbepoB U O0COOCHHOCTEH OHMONOrMH BHUIOB B (DOPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl momyisiiuii. OCHOBHbIE IOKa3aTeNyd TMOMYJISALUU: YUCIEHHOCTb,
IUIOTHOCTh, BO3pacTHas M TMOJIOBast CTPYKTypa, POKIAEMOCTh, MPUPOCT, TEMI pPOCTa, CMEPTHOCTH,
MUTpaIusl.

OxoJoruyeckas CTpykTypa nomyasinui. OleHKa YUCIEHHOCTH oMy Isaui. JJuHamMuka nomyasuuu
u e€ perymsuus. buotnueckuit moTeHMan nomynsauuu. MojenupoBaHue TMHAMUKU nonynsauuu. Kpusbie
pocTa 4YHCIEHHOCTH momynauuu. KpuBble BBDKMBaHUA. Perynsuus 4YMCIEHHOCTH NOIMYJSALUN: pOJb
(haKTOpOB, 3aBHUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. DKOJOrMYeckue crparerud BuioB (- m K-
CTpaTerun).

[onsiTre 06 3KOIOTHYECKON HUIIE BUaa. MectooouTanue. MHOrOMEpHas MOJIETh YKOJIOTHIECKOM
Huum [ .M. Xatunacona. PazMepsl skonoruueckoil Humu. IloTeHnansHas U peaau30BaHHAs HULIY.

Bun kak cuctema nomymsiuuil. Apeasisl BUAOB. Buasl 1 nx :KU3HEHHBIE CTPAaTeTUH. JKOJIOTHUECKUE
9KBUBAJICHTBI.

3aKOHOMEPHOCTH TOBEIEHHS W MHUIPaLUil >KUBOTHBIX. buojormueckne WHBa3HM UyKEPOIHBIX
BUJIOB.

JdeMoHcTpanuu

optpert: x. M. XaTunHCOH.

Tabmuuel U cxeMbl: «ODKOJOIMYECKHE XapakTepUCTHUKH nomyssiuuny, «lIpoctpancrBeHHas
CTpYKTypa mnomyisuun», «BozpacTHple nmupamuisl nomyssiuun», «CKOPOCTh 3acelieHHs MOBEPXHOCTH
3emMiH pa3IMYHbIMUA OpraHu3MaMmy, «Mogenb skoioruueckoil uumu JIx. M. XaTunHcoHay.

ObopynoBanue: repbapuu pacTeHUH, KOJUIEKINH KUBOTHBIX.

JlaGopaTopHasn padora «IIpucrocobieHust ceMsiH pacTeHUH K pacCeIICHUIOY.

Tema 9. Jxoii0rus cood1mecTB. IKOJOTHIECKHE CHCTEMBI.

CoobuecTBa oprann3mMoB. bronenos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu B OHOLICHO3E.

Okocucrema Kak oTkpeitas cucrema (A. [Lx. Tencnn). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: POIYLEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu 1 ceTu.
AbuoTtnyeckue 6110ku sKocucTeM. 1104BBI 1 Wbl B 3KOcucTeMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. bromMacca n mpomykius. DKOJOTHYeCcKre MHpaMHUIbl YUCed,
0MOMacchl ¥ SHEPTUH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @Payxmyayuu. HanpasneHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuH. [lepBUYHbIE W BTOPUYHBIE CYKIIECCHH W UX MPUYHHBL
AHTpOTIOTEHHBIE BO3IEHCTBUSA Ha cykneccnu. KimmmakcHoe cooOrmiecTBo. bruopa3sHooOpas3ue u mojHOTa
KpPYrOBOPOTa BEILIECTB — OCHOBA YCTONYHUBOCTH COOOILECTB.

[Ipupoanbsle 3KOCUCTEMBL. Jkocucmemvl 03ép u pek. IKocucmemvl MOpeu U OKeaHos.
Orocucmemovl myHop, 1eco8, cmenetl, nyCmbiHb.

AHTpOIIOreHHbIE 3KOCHCTEMBI. ArposkocucteMa. ArponeHos. Pasnuuns Mex1y aHTpOIOI€HHBIMU
U IPUPOTHBIMHU S3KOCUCTEMAaMH.



VYpb6oskocuctemel. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. ['oponckas ¢uopa u ¢ayHa.
CuHaHTponH3anusi TOpoAcKkoi QayHbl. bronorndeckoe n X03HCTBEHHOE 3HAYEHHE arpo3KOCHCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUH OpPraHU3MOB B 3KocucTeMax. Pob
KACKAOH020 3(ppexma u 8udo6-30upuramopos (Kuouesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »HEPrMM M BEIIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPTraHU3MOB,
MOMYJISIMN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3JICHCTBUI.

Mexanusmbl 8030eticmeus 3a2psA3HeHUl Pa3HBIX MUN08 HA CYOOP2AHUBSMEHHOM, OP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbL 3KOA02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1oIorsi MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX AKOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencau.

Tabmuuer U cxembl: «CTpykTypa OHOIEHO32», «IJKOCHCTEMa IIMPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOWHOTO Jecay, «DyHKIHMOHATBHBIC TPYIIBI OPraHu3MOB B dKocHcTeMey», «KpyroBopot
BEIICCTB B dKocHcTeMme», «llemn muranus (macTOMIIHAs, NETPUTHAS)», «IKOJIOTHYECKas MUpaMHUIa
qrceny, «IKOIOTHIecKas mupaMuia OuoMacchl», «IKoJornyecKkas nupaMua sHeprium», «O0pa3zoBaHue
Oomota», «llepBuunas cykmeccusi», «BoccraHoBieHue yeca mocie moxkapay, «IKOCHCTEMa 03epay,
«ArporeH03», «KpyroBopoT BeliecTB 1 IOTOK SHEPTUH B arpoleHosey, «llpumepsr ypboskocuctem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJIEKIMH HACEKOMBIX, Yydesia NTHIl U 3Bepei, repbapun
KYJIBTYPHBIX B JUKOPACTYIINX PACTCHHUI, aKBAPHUYM KaK MOJIEIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHne u onrcanue ypoo3IKOCHUCTEMB.

JlaGopaTopHast padora «/3yueHne pazHOOOpa3us MENKUX HOYBEHHBIX WIEHUCTOHOTUX B Pa3HBIX
9KOCUCTEMAX.

Ikckypeusi «OKCKypcus B TUOMYHBIN OuoreoueHo3 (B IyOpaBy, O€pe3HSK, €JbHUK, Ha
CYXOJIONTbHBINA WITH MMOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKcKypeust «DKCKYpPCHs B arpo’KocUcTeMy (Ha MOJIE WM B TEINTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riaod6ajabHas IKOCHUCTEMA

Buocdepa — obmeranerapras obonouka 3eMiH, TIe CYIIECTBYET WJIM CYIIECTBOBANA YKU3Hb.
Pa3sButne npezacraBnenuit o 6uochepe B Tpymax . 3iocca. Yuenue B. . BepHanckoro o Ouocdepe.
Obnactu Ouocgeps! u e€ coctas. JKupoe BeriecTBo 6rocheps! u ero GyHKUUH.

3akoHOMepHOCTH cymecTBoBaHus Ouocdepbl. OcoOeHHOCTH OHOC]epsl Kak TI00aIbHOM
sKocucTeMbl. [luHamuuyeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BelIecTB M OMOTre€OXHMHYECKHUE
UKIBL (YTiepoaa, a30Ta). PutMuaHOCTS siBieHuit B Onocdepe.

3onansHOCTE OMocdepsl. [lonsaTne o 6uome. OcHOBHBIE OMOMBI CyIIW: TyHIpa, XBOWHBIE Jieca,
CMEIlaHHbIe U IIMPOKOJIMCTBEHHBIE JI€Ca, CTENH, CaBaHHBI, IICTBIHU, TPOITUUECKHUE JIeca, BHICOKOTOPHSI.
Knumar, pacTutenbHbIH 1 )KUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa W (QYHKLIMS JKHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTO MOTEHIHMada M OHOC(epHBIX
byHKUM.

JleMoHCTpanun

IToptpetsr: B. U. Bepranckuii, 3. 31occ.

Tabmuis! u cxemsl: «'eochepnr 3eminy, «Kpyroropor azora B npupozae», «Kpyrosoport yriiepoaa
B pupoie», «KpyroBopot kucioposa B mpupoae», «KpyroBopot BojibI B mpupoze», «OCHOBHBIE OHMOMBI
cymmy», «Kmumatmgeckne — mosica  3emum»,  «Tyaapa»,  «Tairay, «CMemiaHHBIH — Jecy,
«[IlupokomucTBeHHEIH 1ecy, «Cremby, «CaBanHay, «IlycToamy, « Tpomudeckuii gecy.

O6opynoBaHue: repOoapuy pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. UesnoBek u OKpy:Karomasi cpeaa

DKOJIOTHUECKHE KPU3WCHl M WX NPUIHMHBL. Bo3aeiicTBue uenoBeka Ha Omocdepy. 3arps3HeHme
BO3MymIHON cpensl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpemsl. OXpaHa BOIHBIX pPECYPCOB.
Paspymenue noussl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHue kiumara.



AHTpONOTEHHOE BO3JICHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHUHLUIBI OXpaHbl NpUponbl. Kpacubie kuHuru. Oco0o oxpaHsemble
npupojusie Teppuropun (OOIIT). Botannueckue caapl ¥ 30010TMUECKUE TAPKU.

OCHOBHBIE NPHUHLUIBl YCTOMYHMBOIO pa3BUTHS 4eJIOBEUECTBA M NpUpoAsl. ParmoHandbHOE
MPUPOAOTIONB30BaHUE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIuEe 3aKOHOMEPHOCTH
rII00ANBHBIX  9KOJIOTHYECKUX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3UCa W €ro BEpOSATHBIE
MIOCJIEICTBHUS.

Pa3BuTHEe METOOB MOHUTOPHMHIA pa3BUTUS OMNACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmuobie
uccredosanus nepexoda K pecypcocoepezaroweli U KOHKYpeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoodpasue u buopecypcvl. Hayuonanwuvie ungopmayuonnvie cucmemsl, obecneuugaioujue 00cmyn K
UHGOpMAYUY NO COCTNOANUIO OMOETbHBIX U008 U IKocucmem. OCHOBbL FIKOPeadUIUMAYUU IKOCUCTHEM U
€cnocob08 6opvovI ¢ buonospedcoeHusMU. Pexoncmpyxyus MOpcKUx u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «3arpsi3HeHne aTMocdepb», «3arps3HeHue Tuapochepbl», «3arps3HEHHE
nouBs», «llapaukoBeiii  3hdexT», «Ocob0 oxpaHseMble TNPUPOIHBIE TeppuUTOpHm», «Moxaenu
YIPABJISIEMOIO MUPa».

OGopynoBanue: (ororpaduu OXpaHSIEMbIX pPAaCTEHHM W >KMBOTHBIX KpacHoli kuuru Poccuiickoit
®enepaunu, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBILHET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOTpaMM
cpenHero oobuero 00pa3oBaHus: JINYHOCTHBIE, METANIPEIMETHBIE U IPEAMETHBIE.

B crpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHHS IIPOrpaMMbl 110 OHOJOTMH BBIJCIICHEBI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCHHCKOW TPaKJAaHCKOW HIEHTHYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CaMOCTOSTEIIBHOCTH M CaMOOIPENCIICHUIO, Haluuue Mmomusayuu X
00y4yeHHIO OWOJIOTHH, YeNeHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M HMCTOPUYECKHUX TPAJULMN Pa3BUTHA OMOJIOTMYECKOrO 3HAHMSA, 20MOGHOCHbL U
cnocobnocms  00yJarOIUXCSl PYKOBOJCTBOBATHCS B CBOEH [MESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMHU
YCTAHOBKAMH, TMPHUCYLIIUMHU CHCTEME OHOJOTHYECKOro O0Opa3oBaHMA, HAIuyue HPABOCOIHAHUS
9KOJIOTHYECKOH KYNbTYpPBl, CHOCOOHOCHU CMABUMb LT U CTPOUTD KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yabTAaThl OCBOEHHSI IPOIPAaMMBbI IO OHMOJIOIMY JOCTUTAOTCS B €IMHCTBE yueOHOM
W BOCHUTATEIBHONW  JEATEIBHOCTH B COOTBETCTBHM C  TPAaJUIMOHHBIMH  POCCHHCKAMH
COLIMOKYJIETYPHBIMH, HCTOPUUECKUMH U TyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU, IPUHATHIMHU B O0IIECTBE
NpaBUWIaMHd U HOPMaMH{ IOBEIEHHS M CIHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS H
CaMOpa3BHUTHs, Pa3BUTUS BHYTPEHHEH MO3WLUU JNYHOCTH, NAaTPUOTH3MA M YBaXKCHHA K 3aKOHY W
MPaBOMOPAAKY, YEIOBEKY TPyJa U CTaplieMy IHOKOJIECHHIO, B3AUMHOTO YBa)KEHHsI, 0EPEKHOTO OTHOIICHHS
K KyJIbTYpHOMY HACIEOUI0O U TPaJHLMSIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJE U OKPYKAIOIIEH cpee.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHMsS Yy4yeOHOro mnpeaMera «buonorus» MOIKHBI OTpPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHCHTAllMH, TO3UTUBHBIX  BHYTPEHHUX  YOeXKIICHHI,
COOTBETCTBYIOUIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHIICKOrO OOIIeCcTBa, pacHIMpeHHe KU3HEHHOTO
ONbITA WU OMbITa JESITENFHOCTH B MPOILECCE pealu3allid OCHOBHBIX HaIlpaBlIE€HUI BOCHUTATEIHHON
JIeSITeIbHOCTH, B TOM YHCJIE B HaCTH:

1) rpaKIaHCcKOro BOCUTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3WIMH OOYHYAIOMIErocsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIEeCTBa;

OCO3HaHWE CBOMX KOHCTUTYI[MOHHBIX MPaB M 00513aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATENILHOCTH IPH CO3IaHHHM Y4YEOHBIX IPOEKTOB,
peleHny y4eOHbBIX U M03HABATENLHBIX 33]1a4, BBITIOJIHEHHH OWOJIOTHUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEJENsATh COOCTBEHHYIO MO3WIIMIO TI0 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM
JKM3HHU U OOBSICHSITH €€;

YMEHHE YYWTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJEHUCTBHUS
Jro/iel ¢ pa3HbIMU YOXKACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH M COLUAITLHBIM TTOJIOKEHHEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIEeOBATENbCKUX 3a]a4, YBaXUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NPU OOCYXIECHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) MaTpMOTHYECKOT0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTH POCCHHUCKOM IPpakJaHCKON MICHTUYHOCTH, MATPUOTH3MA, YBAXKECHHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Nepes] PonHON, ropocTH 3a CBOM Kpail, cBoro PonnHy, cBOH S3bIK U
KyJbTypy, MIPOLIIOE U HACTOSIIEE MHOMOHAIIMOHAIBHOT0 Hapoja Poccuy;

LIEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAMI0O U THaMATHUKaM MPHUPOIBI, JOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;



CIOCOOHOCTh OIICHWBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OWOJIOTHH,
MMOHUMaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUM 3aKOHOB TPUPOIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujciHas yOekJIEHHOCTh, TOTOBHOCTh K CITy>KCHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cys0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMUTENSM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEW CEMENHOM KM3HU B COOTBETCTBUHU C TPAAULIUSIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

ACTETHMYECKOE OTHOIICHHUE K MHUPY, BKIIOYAs SCTETHKY ObITa, HAy4YHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHH;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSBISATH KadecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMUPOBAHMS KYJILTYPHI 310POBbSI U IMOLUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFO/ICHNe TUTHEHWYECKWX TIpaBWiI W HOPM, cOaJaHCHPOBAHHBIM pPEXWUM 3aHATHA W OT/ABIXA,
perynsapHas (pu3nUecKas aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOT'O W KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3UYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MMOHUMaHWE EHHOCTH MPaBWJI WHIWBUAYAIHHOTO W KOJUIEKTHBHOTO O€30MacHOTO TOBEISHUS B
CUTYyalUSIX, YTPOKAIOIINX 3J0POBBIO U XKU3HU JIIOJCH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K AaKTHUBHOW JESATENbHOCTH TEXHOJOTMYECKOH W COLMAJIBHOM HaIpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3NUYHBIM cdepaM NpoPecCHOHATBLHONW NIEATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaTu30BbIBATE COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPA30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHUE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJjie, OCHOBE
€€ CylIECTBOBaHUS;

MTOBBINICHUE YPOBHS DKOJOTHYECKON KyJIbTYpPHI: MIPHOOPETCHHUE OMBITA TJIAHUPOBAHUS TTOCTYIIKOB
Y OTICHKU WX BO3MOXKHBIX TTOCIIC/ICTBUN IS OKPY>KAOIIECH CPEIbI;

OCO3HaHUE TI00aTHFHOTO XapaKTepa IKOJIOTHUECKUX TPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh NPUOOpPETaeMbIe NMPH W3yUYE€HUH OHOJOTHMH 3HAHWUS M YMEHHUS IMPHU
pemieHnu TpoOieM, CBA3AHHBIX C PalMOHAIBHBIM MPHUPOJIONONHG30BAHNEM (COOIIOCHUE TPaBHII
MOBEJCHUSI B IMPUPOJE, HANPABICHHBIX HAa COXPAHECHUE DPABHOBECUS B JKOCUCTEMAX, OXPaHy BUIOB,
JKocHucTeM, Orocdeps);

AKTUBHOE HENpPUSITUE JEHUCTBUM, MPUHOCIUIUX Bped OKpPYKAIOIIeH MPUPOIHON Cpele, yMEHUue
MPOTHO3UPOBATh HEOIArONpUATHBIE OSKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMACMBIX JEHCTBUN U
MpEeAOTBpalIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHS  PYKOBOJICTBOBAaTbCS ~HMMH B  TO3HAaBaTEIBHOM,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHA
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOABMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK O €AMHCTBC NIPHUPObI, YCJIOBEKA U O6HICCTB3, B IO3HAHWHU IMPUPOAHBIX SaKOHOMepHOCTCﬁ " pCIICHUHA
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypCHBIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTeH BBIXOJAA M3 TJI00AIBHBIX KOJIOTHYSCKUX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYITHOCTH METOJIOB NO3HAHUS, UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJNydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWs SIBICHHH OKPYKAIOIIET0 MHpa M
NPOUCXO/IIMX B HEM HM3MEHEHWH, YMEHHE JelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAy4YHBIX
(aKTOB M MMEIOLIMXCS TAHHBIX C LIEJIBIO MTOTYYEHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTB CaMOCTOSITEIBHO HCIIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUIS PEHICHHs NpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOCKTHYIO U
MCCIIEIOBATENILCKYIO IESITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHBIE pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «bHoNorush BKIIFOYAIOT: 3HAYNMBIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCH  MEKIUCHHUILIMHAPHBIE  (MEXIPEIMETHEIC)
oOIIeHayYHbIE TIOHSATHUS, OTPAXKAIOINIME IETOCTHOCTh HAYYHOW KapTHUHBI MUpa M CIEeNU(UKY METOJOB
MO3HAHMS, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPrHs, SBICHHE, MPOIECC, CUCTEMA,
Hay4yHbId (haKT, TPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIENOBaHWE, HaOIOJCHUE,
W3MEpeHHne, OKCIEPUMEHT W Jpyrue); YHUBEpPCAIbHBbIE Yy4eOHbIE JeHCTBUS (MTO3HABATEILHEIC,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHue QyHKIMOHATLHONW TPAMOTHOCTH
U COIMAIBHONW KOMIIETCHIIMA OOYYaroNIuXcsl; CIOCOOHOCTh OOYYAIONMUXCsl MCIOIB30BATh OCBOCHHBIC
MC)KZII/ICIII/IHJ'II/IHapHI)Ie, MHp0B033peH‘IeCKI/Ie 3HAHUA U yHHBepcaanHe yT-Ie6HBIe HeﬁCTBHH B
MO3HAaBaTENbHON U COLUATIbHOM MPaKTHKE.

B pesynbrare n3ydeHus OHOJOTHMH Ha YPOBHE CPEIHEro OOIIEero o0pa3oBaHUS y 00yJarolierocs
OymyT chOpMHpPOBAHBI TIO3HABATCIbHBIE YHUBEPCAIBHBIC YyYeOHBIC EHCTBHUS, KOMMYHHUKATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC NEHCTBHSI, PETYJISATHBHBIC YHHUBEpPCAIbHBIC yUeOHBIC ICHCTBHUSA, COBMECTHAS
JIeSITCIIbHOCTD.

MertanpeaMeTHBIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEr0 OO0IIero oOpa3oBaHUs TOJKHEI
OTpaXkaTh:



OBiiageHue yHUBePCAIBLHBIMH Y4eOHbIMU 03HABATEIbHBIMH AeiCTBUSIMU:

1) 6a3oBble JOrHYeCKHUE TeHCTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATh M aKTyaIH3UPOBATh MPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IMPH OCBOCHWM 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaIn, 0000IIeHHUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHSATHH (BBIACTSATH HUX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATENbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTH)KEHUS, COOTHOCUTH
Pe3ybTaThl AEATENLHOCTH C TOCTABICHHBIME LEJISIMU;

UCIIOJIb30BaTh OMOIOTHUECKUE TTOHATHS JJ1s1 OOBSCHEHUS (JAaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTWYECKHE PACCYXIEHHs (MHAYKTHBHBIC, ICIYKTUBHBIC, 10 AaHAJOTWH), BBISBISATDH
3aKOHOMEPHOCTH W TIPOTUBOPEYHMs] B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYNHPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CPENICTBA Uil TPEICTAaBICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOLICHWH B H3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe IMPOTHBOPEYUH pasHOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHaln3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMaTepUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JIESTEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB IEISIM, OIICHUBATH
PHCKH TIOCIEICTBUH NIESTEIBHOCTH;

KOODIMHHPOBAaTh ¥  BBIIONHATH paboOTy B  YCJIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KH3HEHHBIX MTPo0IIeM.

2) 6a30BbI€ HCCIEA0BATEIHLCKHE TeHCTBHSA:

BJIJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOH W TPOSKTHOW JIEATENbHOCTH, HaBBIKAMU
paspemnieHust npooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHbHOMY TOMCKY METOJIOB PEIICHHUS
NpPaKTHYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IIMYHbIX METO/IOB IO3HAHUS,

UCIIOJNIb30BaTh  PA3JIMYHbIE BUABI JIESITEJFHOCTH IO TOJYYEHUWIO HOBOTO 3HAHUS, €ro
UHTEpIpETay, MPeodpa30BaHUI0 U NPHUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE IPU CO3IaHUU
y4eOHBIX M COIHATBHBIX TIPOSKTOB;

(dopMupoBaTh HAy4YHBIH TUI MBIIUICHHS, BJIAJEeTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSMU M METOJAMU;

CTaBUTBH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON AEATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISBIISITh NIPUYMHHO-CIICICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3ajady, BBIIBUTATh THUIOTE3y €€
pelIeHNs], HaXOIUTh apryMEHTHl IJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKACHHUH, 3aJaBaTh MapaMeTpbl H
KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh NOJIYYEHHBIE B XOJI€ PEILICHUs 3a/laud PEe3yJbTaTbl, KpUTHUYECKH OLIEHMBATH MX
JOCTOBEPHOCTH, IPOrHO3MPOBATH HM3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIEJICHATIPABIICHHBI IOMCK TIepeHOca CpelCTB M CIOCOOOB  JICHCTBUS B
podeCCHOHATBLHYIO CPELy;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENFHYIO M TPAKTUIECKYIO 00JIaCTH KU3HE IS TEITHHOCTH;

YMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil;

BBIZIBUTaTh HOBBIC WJICH, MpeJIaraTb OPUTHHAIBHBIC MTOJXO/BI M PEIICHHs, CTABUTH MPOOJIEMBI U
3a71a4H, JIOIYCKAIONIHe aJlbTepPHATUBHbIC PEIICHHUS.

3) pa6oTa ¢ undopmManmeii:

OPHEHTHPOBATHCA B PA3IMYHBIX HCTOYHHMKAX MH(pOpPMANUH (TEKCTe y4eOHOTO MOcoOHs, HaydHO-
HOMYJIIPHOHN JUTEepaType, OMOJIOTHYECKUX CIOBApSAX U CIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JMaHHBIX, B
WurepHere), aHanmm3upoBaTh MHGOOPMAIMIO PA3IMYHBIX BUAOB U (OPM INPEACTaBICHUS, KPUTHUECKU
OLICHMBATH €€ JTOCTOBEPHOCTH M HETIPOTHBOPEUHBOCTH;



(opMyIHpOBaTh 3aMPOCHI U MPUMEHSATH PA3TMYHBIC METOIBI ITPU MIOUCKE M 0TOOPE OMOTIOTUIECKOM
uH(OopMaLH, HEOOXOAMMOH IS BBIMIOTHEHUS y4eOHbIX 33/1a4;

npuoOpeTaTb  ONBIT ~ WCIOJb30BaHUS  MH(OPMAIMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3THMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIIBHO BBIOMpATh ONTHMAIBHYIO (POPMY MPEACTABICHUS OMOJIOTUYECKON MH(BOpMAIHU
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH A3BIK B KAUeCTBE CPEACTBa Mpu padote ¢ Onomornyeckoil HHpopMarue:
NPUMEHITh XUMUYECKHUe, (PU3NUECKHe U MaTeMaTHYSCKUE 3HAKK U CUMBOJIBI, (popMyIibl, abOpeBuarypy,
HOMECHKJIATYpY, UCIIOIb30BaTh H IPEOOPAa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATIISTHOCTH;

BJIJICTh HABBIKAMH PACIO3HABAHUs M 3alIMThl WH(OpMaluu, WHGOPMAMOHHONW 0E30macHOCTH
JMYHOCTH.

OBjajienHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€iiCTBUSIMH:

1) odmenne:

OCYIICCTBIISITh KOMMYHHKAIIMK BO BCEX c(epax >KWU3HHM, aKTHMBHO y4acTBOBATh B JTUAJOre WK
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoi TeMbl (YMEHHE 3a/aBaTh BOIMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHTEIILHO BBITMOJHEHUS Mpe/iaraeMoil 3aa4uu, YYUThIBATh HHTEPEChl U COTJIACOBAHHOCTD MO3UIIMI
JPYTHX YYaCTHUKOB JIHAJIOTa WK TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
OPEANOCHUIOK BO3HUKHOBCHUSI KOH(IMKTHBIX CHTyalldi, yMETh CMAr4aTh KOH(IMKTBI M BECTH
MIEPErOBOPEI;

BJIJIETh Pa3IMYHBIMH CHOCOOaMH OOIIEHHWS W B3aMMOJCHCTBHS, IIOHMMAaTh HAMEPEHHS APYTHX
JFOJIEH, TIPOSIBIIATH YBAKUTEIFHOE OTHOLIEHHE K COOECEIHUKY M B KOPPEKTHOH (hopme GpopMynnpoBaTh
CBOM BO3PAKEHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIB30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeITeJIbHOCTh:

HOHMMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHAWBUIYaIbHON PAOOTHI IPH PEIICHHN
Ononornvyeckoir  mpoOyieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh HPUMEHEHHS TPYHIOBBIX (opm
B3aMMOJICHCTBHS IPH PEIICHUN yueOHOH 3a1aum;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JCHCTBHH C Y4€TOM OOLIMX HWHTEPECOB W
BO3MOKHOCTEH Ka)KJJOr0 4IeHA KOJIEKTHBA;

NPUHAMATH LIEJIM COBMECTHOM eI TeIbHOCTH, OPraHW30BBIBATH U KOOPANHUPOBATH IEHCTBHSA 110 €&
JOCT)KEHHIO: COCTaBIISATh IUIAH JICWCTBUH, paclpenensaTb pOIH C YYETOM MHEHWH YYaCTHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJA M KAKAOTO YYaCTHHKA KOMAHIbI B OONIMH PE3yJabTaT IO
pa3pabOTaHHBIM KPHUTEPUSIM;

npeiaraTh HOBBIE TPOCKTHI, OICGHUBATh WA C TO3MLUUH HOBH3HBL, OPUTHHAJIBHOCTH,
NPaKTHYECKOW 3HAYUMOCTH;

OCYLIECTBIISITH IMO3UTHBHOE CTPATErMYECKOE MOBEICHHWE B PA3IMYHBIX CHTYAIMsAX, HPOSBISTH
TBOPYECTBO M BOOOpakeHHE, ObITh MHULIMATHBHBIM.

OBsJj1ajieHHe YHHBEPCAIbLHBIMH PEryJIITUBHBIMH JI€CTBUAMU:

1) camoopraHuzanus:

UCIIOJIb30BaTh OMOJIOrUYECKHe 3HAHUS JUIS BbISABJICHHS NMPOOJIEM M UX PEIICHHsS B )KU3HCHHBIX U
y4eOHBIX CUTYAIIUSX;

BBIOMpAaTh HAa OCHOBE OHOJOTMYECKHX 3HAHWH IIENEBBIC M CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX M TMOCTYNKAaX II0 OTHOIICHWIO K JXMBOW IPHUPOJE, CBOEMY 3JIOPOBBIO M 3/10pPOBBIO
OKPY’KaIOIINX;

CaMOCTOATEIBHO OCYILECTBIISATh MIO3HABATEIBHYIO ESTEILHOCTD, BBISBISATH MIPOOIEMBI, CTABUTH U
dopMynHpoBaTh COOCTBEHHBIE 3a/1a4¥ B 00pa30BaTENbHOMN NEATEILHOCTH 1 KU3HEHHBIX CUTYaLlUsIX;

CaMOCTOSATEIBHO COCTABJIATh IUIAH PpEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PECcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M TPEIITOYTCHHUIL;



JIaBaTh OLICHKY HOBBIM CUTYallHsIM;
pacumupsTh paMK1 y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JIeNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3pYAMLIUHU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH I103HABATENILHOW pe(IeKCMH KaK OCO3HAHHMS COBEPIIACMBIX NECHCTBUU U
MBICIUTENIFHBIX TIPOLECCOB, MX PE3yJIbTaTOB M OCHOBaHWH, HCHONB30BaTh NMPHEMBI peduIeKCHUH s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELICHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIBTATOB ACSITEIBHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATH ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIBTATOB ACSITEIBHOCTH;

IIPU3HABaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TO3UIMU APYTOTO YeTIOBEKa.

NPEAMETHBIE PE3YJIbTATDI

[MpeameTrHble pe3ynbTaThl OCBOEHHsI coiepkaHus ydeOHoro mnpeamera «buomorus» Ha
yIayOJIEHHOM YpPOBHE OPHEHTUPOBAaHBI Ha oOOecredeHne NPOQWIBHOIO OO0Yy4YeHHs OOydYaroIuXCs
ounosornu. OHW BKIIOYAIOT: crHenU(UYECKUe JjIsi OMOJOTMHM HaydyHble 3HAHHS, YMEHHUS M CIIOCOOBI
JEHCTBUII TI0 OCBOEHWIO, HMHTEpHpPETAMd W MpeoOpa3oBaHHUI0 3HAHWH, BUJBI JEATENBHOCTH TI0
TIOJTYYEeHHUIO HOBBIX 3HAHWN W WX MPUMEHEHUIO B Pa3INYHBIX y4eOHBIX, 8 TAK)KE B peabHBIX KHU3HEHHBIX
cutyanusix. [lpenqmeTHsle pe3yapTaTsl HPeACTaBIEHBI IO TOAAM U3YUYEHHS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHOro mnpeamera «buosorus» B 10 Kaacce IOIKHBI
OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHWH O MECT€ M POJM OWOJIOTHH B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B IO3HAHMM 3aKOHOB MPUPOIBI M PELICHUH
npoOjeM palMOHAIBHOIO NPHPOJOIOIL30BAHUS, O BKJIAZE POCCHHCKUX W 3apyOC)KHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOH OWOJOTMYECKHX 3HaHUH, KOTOpas BKJIOYACT: OCHOBOIIOJIATAIOLIHe
OWoslornuecKkue TEPMHMHBI W TOHATHS (KH3Hb, KIETKa, OpraHu3M, MeTaboIu3M, TIOMEeocTas,
CaMOperyJisiLUs, CaMOBOCIIPOU3BEJCHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT MU Pa3BUTHE),
Oouonornueckue teopun (knerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacieactBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o meHTpax MHOroo0Opasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTE€HHWH), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOIO ITOKOJIEHHS,
pacuIenyeHus, YUCTOTHl raMeT, He3aBHCUMOro HacjenoBaHusl . MeHnens, roMOJOTHYEeCKUX PsIOB B
HacneacTBeHHoW n3menunBoctu H. V. BaBuiosa), npuHINIBEL (KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOAaMH HAayYHOI'O MO3HAHUS, HCIHONb3YEMbIX B OHOJIOTHYECKUX
MCCIIEIOBAHUSX KHUBBIX O0BEKTOB (ONUCaHUE, U3MEPEHNE, HAOIOAeHUE, SKCIIEPUMEHT);

YMEHHUE BBIACHATh CYIIECTBEHHBbIC NPU3HAKH: BHUPYCOB, KIETOK IPOKAPHOT H 3JyKapHOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOUHBIX OPTraHU3MOB, B TOM 4HCJe OaKTepHii, TpuOO0B, pacTeHHH, >KUBOTHBIX
W 4YeJOBEKa, CTPOCHHUS OpPraHOB M CHCTEM OpPraHOB pAacTeHUH, >KUBOTHBIX, YEJIOBEKa, IMPOLECCOB
KU3HEIESATEIBHOCTH, MPOTEKAIOMINX B OpraHU3MaxX pacTeHH, >KUBOTHBIX M YEIOBEKa, OMOJOTHYECKHX
nporeccoB: oOMeHa BemiecTB (MeTabOJIM3M), IMPEBpAlleHHUs SHEPTUH, OpOXKEHHs, aBTOTPOPHOrO M
rerepoTpoHOr0 THMOB THTaHUs, (DOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meil03a, ramMeToreHesa,



aMOpHOTeHe3a, NOCTIMOPHUOHAIBHOTO Pa3BUTHA, Pa3MHOKEHUS, MHANBUAYAJIBHOTO Pa3BUTUSL OpPraHU3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS T'€HOB, TETEPO3HCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE yCTaHABIMBATh B3aUMOCBSI3U MEXy OPraHOMIAMH KJIETKH M UX (QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEed W UX (QYHKUUSIMH, MEXAYy OpraHaMM M CHCTEMaMH OPraHoOB y pPAacTCHHH,
JKUBOTHBIX U YEJIOBEKa M UX (PYHKIHAMH, MEXKIY CUCTEMaMH OPraHOB M UX (PYHKIHMAMH, MKy dTarmaMu
oOMEeHa BeIEeCTB, STamaMH KJIETOYHOIO M[HKIa M JKU3HEHHBIX IMKJIOB OPraHU3MOB, JTallaMH
SMOPHOHATILHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTHUTIOM U (aKTOpPaMHu cpellbl OOUTaHUS;

YMCHHE BBISBJISATH OTJIUYUTEIBHBIC PU3HAKHU )KUBBIX CUCTEM, B TOM YHCJIC PACTCHUMN, )KUBOTHBIX U
YeN0BEKa;

YMEHHE UCIMOJB30BaTh COOTBETCTBYIOLIME apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY IS JOKa3aTeNbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIII;

YMEHHE pelath OHOJOTMYecCKHe 3aJadud, BBIABISATH NPUYMHHO-CIECICTBEHHBIC CBSI3U MEXKIY
UCCIieIyeMbIMUA OMOJIOTHUECKIUMH TPOLIECCaMU M SBJICHUSIMU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJTyYEHHBIX PE3yIbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MPaKTUYeCKUue paboThl, coOM0IaTh MpaBmwia Mpu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
1eNb UCCIIEIOBAHNA, aHAJTU3UPOBATh MOIYUYEHHbIE Pe3yIbTaThl U JEJIaTh BBIBObI;

YMEHHUE y4acTBOBATh B YUeOHO-HCCIIEAOBATEILCKON padoTe 0 OMOJIIOTHH, KOJIOTHH M METUIIMHE,
NPOBOAMMOM Ha 0a3e WIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEJCTABISATh TONTyYEHHEIE
pe3yIbTaThl Ha YICHUIECKUX KOH(PEPEHITHIX;

YMEHHE OIICHWBATh JTUYECKHE ACIMEKTHI COBPEMEHHBIX HCCIIEZIOBAaHWN B 00JacTH OMOJOTHH U
MEIWIHUHEl (KJIOHWPOBaHUE, WCKYCCTBEHHOE OIUIOJIOTBOPEHME, HANpaBICHHOE W3MEHEHHWE TeHOMa W
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BEIOOp Oyaymiedl mpodeccHOHANBHOW IesSTebHOCTH B
obnmactu OWONOTHH, MEIUIIMHBI, OWOTEXHOJOTHH, BETEPUHAPWH, CEIBCKOIO XO3AWCTBA, MHUIIEBON
MPOMBIIIUIGHHOCTH, YTIIyONSATh IO3HABATEIbHBI HMHTEpEC, HANpaBIICHHBIH Ha OCO3HAHHEIM BBIOOD
COOTBETCTBYIOIIEH Mpodeccuu u MpooHKeHNne ONOIOTHIECKOro 00pa30BaHUs B OPTaHU3AIIUSAX CPETHETO
po(heCCHOHANIBHOTO U BBICIIIET0 00pa30BaHU.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHWs ydeOHoro mpeamera «buomorus» B 11 Kiacce NOIKHBI
OTpaXKaTh:

c(hOpMHUPOBaHHOCTH 3HAHWUH O MECT€ W PONH OHOJOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBaHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MUPA, B TIO3HAHWU 3aKOHOB MPHPOJIBI U
PELICHUN 3KOJIOTMYECKUX NPOOJIEM 4YelOBEYEeCTBA, a TAKXKE B PEILICHUH BOIPOCOB PALMOHAIBLHOTIO
NPUPOAOTIONB30BaHMS, U B POPMHUPOBAHUH IEHHOCTHOI'O OTHOLICHUS K PUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX 1 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJIeTh CHUCTEMOW OWMOJIOTMYECKMX 3HAHWH, KOTOpas BKIIOYAET ONpEACICHUS H
MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTMYEeCKHX TEPMHUHOB M TOHITUH (BHI, SKOCHCTEMA,
Oouocdepa), Ouosoruueckue Teopuu (dBomonMOHHas Teopuss Y. JlapBuHa, cHHTETHYECKas TEOpHs
spomonnn), yaerusa (A. H. CesepuoBa — o myTsx W HampasieHusx spomonnn, B.W. Bepranackoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapImeBoro cxo/cTaa
K. M. bopa), npasmia (Munumyma HO. JIuOmxa, 3KOJOTHYECKOW MHPAMUILI SHEPTHH), THUIIOTE3BI
(runoresza «mupa PHK» V. 'unbepra);

yYMEHHE BJa/eTh OCHOBHBIMH METOJIaMU HAYYHOTO ITO3HAHUS, UCIIOIB3YEMBIMU B OMOIOTHYECKHIX
UCCIICIOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHHE, U3MepeHHe, HaOIIoJeHHEe, DKCIIEPHMEHT),
croco6aMy BBISIBIICHUS M OIICHKH aHTPOIIOTEHHBIX N3MEHEHUH B IPUPOJIE;

YMEHHUE BBIICTATH CYNIECTBEHHBIC NMPH3HAKH: BHUJOB, OMOTEOIEHO30B, DKOCUCTEM W OHocdepsl,
CTaOMIM3UPYIOIIETO, ABIKYIIETO W pPa3phIBAIOIIET0 E€CTECTBEHHOTO O0TOOpa, aIonaTpUYecKoro |
CUMIATPUYECKOTO BHI000pa30BaHU, BIMSHUASA NBIDKYIIUX CHJ SBOJIIONHMK Ha TeHO(OHZ MOIMYIAINH,



NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpeie OOWTaHMs, YepeJOBaHUS HANpPaBICHUH DBOJIOIHY,
KPYTrOBOpOTA BEIIECTB M MOTOKA YHEPTUH B SKOCUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXJAY IPOIECCAMU DBOJIIOIHMHU, IBWKYIIMMH CHUJIAMH
AQHTPOIIOreHEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCUCTEM U MPHUCIOCOOICHUSIMU K HUIM OPraHU3MOB;

YMEHHE BBISBIISITh OTJIMYUTEIIBHBIC TPU3HAKH KHUBBIX CUCTEM, MTPUCTIOCOOICHHOCTh BUIIOB K Cpejie
oOHuTaHMs, aOMOTUYECKHX U OHMOTHYECKUX KOMIIOHCHTOB 3KOCHCTEM, B3aWMOCBSI3€H OpraHM3MOB B
co00IIIecTBaX, AaHTPOIIOTCHHBIX U3MEHEHHUI B KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OUOJOTMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUISl JTOKa3aTeJIbCTBA POJCTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBS3U
OpPraHM3MOB W CpeIbl OOHWTaHMs, CJUHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXPAHCHHUS
MHOT000pa3usi BUJOB U SKOCUCTEM KaK YCIIOBHS COCYLICCTBOBAHUS IPUPOJIBI M YEIOBEYCCTRA;

yYMEHHE pelIaTh OWOJOTMYSCKHE 3aJa4d, BBIBIATH IPUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY
HCCICAYCEMbBIMU OHMOJIOTHYECKUMU mpoueccaMu U ABJIICHUAMU, ACJIaTh BHIBOJbBI U ITPOTHO3bI HA OCHOBAaHWHU
IMMOJIY4YCHHBIX PE3YJILTATOB,

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTU4ecKue paboThl, coONI0IaTh MpaBmia mpu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
[eJIb UCCIICA0BAHNMA, AaHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JICJIaTh BBIBOBI,

yYMEHHE y4acTBOBaTh B yUeOHO-HCCIIEIOBATEIILCKOI paboTe 0 OMOIOTUH, SKOJIOTUH M MEITUIIMHE,
HpOBOI[HMOf/i Ha Oa3e MIKOJBHBIX Hay4YHBIX O6HICCTB, u HYGHI/I‘IHO MMpEACTaBIATL IMOJTYUYCHHBIC
PE3yJIbTaThl HA YICHHIECKUX KOH(PEPECHIHAX;

yYMEHHE OICHUBAThH TUIIOTE3bl U TEOPHHU O MPOUCXOXKICHUH KH3HH, YETIOBEKa U YEIIOBEYECKHUX pac,
0 IPUYHMHAX, TTOCIEACTBUSX U CIIOCO0aX MPeI0TBpaIleH s IIT00aIbHBIX H3MEHEeHHH B Orocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIH BBIOOp Oyaymiedl mpodeccHOHANBPHON IeSTebHOCTH B
obyacTh  OMOJIOTHH, SKOJOTHH, HPUPOJONOIB30BAHMS, MEIHMIMHBI, OWOTEXHOJOTHH, ICHXOJIOTHH,
BETEPUHAPHH, CEILCKOT0 XO3HCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIIyOIsATh II03HABAaTEIbHBIN HHTEPEC,
HaIpaBJICHHbIH HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MPO(ECCHH B MPOIOIDKEHNE ONOIOTHIECKOTO
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(heCCHOHATILHOTO M BBICIIET0 00pa30BaHMsI.



TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTpPOHHbIE
Ne i/ I:;:FD;:};O:::{M pasjieiion HTeM Beero Koutpoabusle  IIpakTunyeckue E)Ig[l):?oo;ab;zlbnue
padoTbI padoTsI pecypebi
1 buonorus kak Hayka
2 JKvBble CUCTEMBI U UX U3yUeHUE 2
3 Buonorus knetku 2 0.5
4 Xumuyeckasi OpraHu3aIus KIeTKH 10 1
5 Crpoenue u QGYHKIIUH KIIETKH 8 2
5 OOMeH BelIecTB U PEBpaiCHNE SHEPTHU B 9 1
KIIETKE
. Hacnencreennas nadopmanus u 9 05
peanusanus €€ B KIETKe
JKU3HEeHHBIN UK KIIETKH 6 1
Crpoenue u GyHKLIUN OPraHU3MOB 17 15
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACJIEICTBEHHOCTH U 9 05
HW3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYNBOCTH 6 1
14 I'eneTtnka yenoseka 3 0.5
15 Cenekius Opranu3MoB 4 1
16 BuoTtexHOMOTMS M CHHTETHYECKAsT OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13




11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabnbie  IIpakTnyeckue
NPOrpaMMbI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypchl
1 3apoxeHne U pa3BUTHE 3BOIIOLUOHHBIX 4
Npe/ICTaBICHUN B OHOJIOTHI
MuxkposBoonus U €€ pe3yIbTaThl 14 2
Maxkpo3Boiironus U €€ pe3yJbTaThl 6
[IpoucxoxneHre U pa3BUTHE KU3HU HA
4 P P 15 15
3emite
5 [IponcxoxneHue yenoBeka — aHTPOIIOTeHe3 10 1
DKOJIOTHSl — HayKa O B3aHMOOTHOIICHHSX
6 OpPTaHU3MOB M HAIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY>Karollen cpenoit
OpraHu3Msl U cpesia 00uTaHus 9 15
DKOJIOTHSI BUJIOB U MOITYJISIUI 0.5
DKOJIOTHUS COOOIIECTB. DKOIOTHYECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rmodansHas sxocucrema
11 UenoBek 1 OKpyXKarolas cpeaa
12 PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Kourpospneie  Ipakruyeckue il:iyllem/m :)lﬁil;osaTenbﬂue
padoTsI padoThI pecypebi
1 Bronorus kak KOMIUIEKCHAs HAyKa U KaK 1
4acTh COBPEMEHHOTO O0IIIECTBa
JKuBble cuCTEMBI U X CBOHCTBA 1
3 YpoBHEBast OpraHU3aIys )KUBBIX CUCTEM 1
4 HcTopust OTKpBITHA U U3YyUEHUS KIETKH. 1
Knerounas teopus
Mertoabl MOJIEKYISIPHOM U KJIETOYHOMN
ouonorun. [Ipaktrueckas padora «M3yuenue
5 METOAOB KJIETOYHOM OHOJIOrHH 1 05
(xpomarorpadus, 31eKTpodopes, '
mddepeHInanbHOe IEHTPUPYTUPOBAHHE,
[1LIP)»
6 XUMHAYECKHUI COCTaB KIETKU 1
7 MuHepalbHbBIe BElIecTBa KIETKH, UX 1
Ouosoruueckas poib
OpraHuveckue BeniecTBa KIETKH — OEJIKH.
8 JlaboparopHas pabora «O6Hapy)eHHE 1 0.5
0EJIKOB C TIOMOIIBIO0 KAYECTBEHHBIX PEaKITHii»
9 CBoiicTBa, KiacCUpUKAIM U (yHKITIH 1
0enKoB
10 OpraHnveckue BeecTBa KIETKH — 1
YTJIEBOIBI
11 Oprannueckre BemecTBa KIETKH — JIAMHABI 1




Hyxneunossie kucnotsl. JJTHK u PHK.
JlaGoparophas padora «ccnenoBanue

12 HYKJIEUHOBBIX KHCJIOT, BBIICIICHHBIX U3 05
KJIETOK Pa3IMYHBIX OPraHU3MOBY

13 Crpoenue u ¢pynkuuu ATD. JIpyrue
Hykieozuarpudocharsr (HTD)

14 CexBenupoBanue JJHK. Metoasl reHOMHKH,

TPaHCKPUIITOMHKH, TPOTEOMHUKH

15 MeToabl CTPYKTypHOU OUOTIOTHH

16 Tuns! knetok. [IpokaproTiueckas KieTka
CrpoeHne 3yKapuoTHIECKON KIICTKH.

17 [IpakTuueckas padora «/3y4eHne CBOWCTB 0.5
KIJIETOYHOU MEMOpaHBI»

18 [ToBepxHOCTHBIN anmapaT KJIETKU
OnHOMeMOpaHHbBIEC OPraHOUIbI KICTKH.

19 [IpakTuueckas padora «3y4ueHre ABIKEHUS 0.5
[UTOIIA3MBI B PACTUTENBHBIX KIETKAX)

[NonmyaBTOHOMHBIE OPTaHOU/IBI KIETKH:

20 MHUTOXOHJIPHH, TuacTU bl JIabopaTopHas 05
pabora «VccienoBanue mia3mMonn3a u '
JIeTIIa3MOJIH3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHBIE OpraHOH/IbI KIIETKH

22 Crpoenue u GyHKIUH pa
CpaBHUTENBHAS XaPAKTEPUCTHKA KIIETOK

23 aykapuort. JlabopaTtopHas pabora «3ydeHue 0.5
CTPOEHUSI KJIETOK Pa3IMYHbIX OPraHU3MOBY
AccUMMIISIINS ¥ JUCCUMMIISIIASA — JIBE

24 CTOpoHbI MeTabonu3ma. Tunsl oOMeHa

BeriecTs. JlabopaTopHas padota «M3yueHue
KaTaJUTHYECKOW aKTUBHOCTH ()epPMEHTOB (Ha




IpuMEpe aMuia3bl UIIN KaTaIIa3BI)»

DepMEHTATUBHBIN XapaKTep PeaKLUi
KJIETOYHOTO MeTabonu3ma. JlaboparopHas

25 pabota «/3yueHue pepMEHTATHBHOTO 0.5
paclenyienys IepoKCcuaa BOJOPOIa B
PACTUTENBHBIX M XKHUBOTHBIX KJIETKAX)

26 Benku-akTHBATOPHI U OCIKH-UHTHOUTOPBI

27 ABTOTpODHBIN THIT OOMEHA BEIIECTB

28 dortocuHTe3
XemocuHTe3. JlaboparopHas pabora

29 «CpaBHeHue mporeccoB POTOCHHTE3A U 0.5
XEMOCHHTE3a)»

AHa’po0OHbIC OpraHu3Mbl. Buabl OpoxeHwus.

30 JlaboparopHas padora «CpaBHEeHHE
MPOIIECCOB OPOXKCHHS U JIBIXAHUS

31 A»poOHBIE OPraHU3MBL. JTaIbl
SHEPTeTHYECKOr0 OOMEHa
OHeprus MeMOpaHHOTO TpalueHTa IPOTOHOB.

32 Cunre3 AT®: pabota nporonnoit AT®-
CHHTa3bI

33 Peakiiun MaTpU4HOTO CHHTE3a

34 Tpanckpunims — matpuunslii cuaTe3 PHK

35 Tpancnsmus u e€ 3Tamns

36 Konuposanue amuHOKHCIIOT. Ponb prbocom B
OunocuHTE3e Oenka

37 Opranu3zanysi reHoMa y IPOKapuoT 1
JYKapHOT

38 MorekynspHble MEXaHU3MBbI SKCIIPECCUH

T€HOB y 9yKapuoT




Bupycsl — HekieTouHble QOPMBI )KU3HU U

39 oOnuratHble mapa3uTsl. [IpakTryeckas 1 0.5
pabota «Co3gaHne MOJIeH BUPyCa»

40 Bupycuble 3a001eBaHus YeIoBeKa, 1
KUBOTHBIX, pACTCHUI

41 HanoTexHOJIOTMH B OMOJIOTMHA U MEIULIMHE 1

42 JKU3HEeHHBIN UK KIIETKH 1

43 Matpuunsiii cuare3 JJTHK 1
Xpomocomsl. JlabopaTopHas paboTa

44 «W3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIpenaparax»

45 JleneHne KIeTKH — MUTO3 1
Tune! knetok. KapruoknHes U IUTOKHUHE3.

46 JlaGoparopHas pabora «HabmoneHre MuTo3a 1 05
B KJIETKaX KOHYMKA KOpEeIIKa JIyKa (Ha '
TOTOBBIX MHKPOIIpEnapaTax)

47 Perynsuust >k M3HEHHOTO IIUKJIA KJIETOK 1

48 Opranusm Kak eIMHOE IIeJI0e 1

49 Txanu pacrenwii. Jlaboparopras pabora 1 05
«3yueHne TkaHel pacTeHUu» '

50 TxaHu KUBOTHBIX U YesoBeka. JlaboparopHas 1 05
pabora «/3yueHne TKaHeH JKUBOTHBIX» '
Opranbl. Cuctemsl oprato. JlabopatopHas

51 pabota «l3yueHne opraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tea OpraHu3MOB 1

53 JIBIKeHHE OpraHU3MOB 1

54 [Intanue opranu3smMoB 1

55 [TutaHve MO3BOHOYHBIX KUBOTHBIX. 1




HI/IIIIeBapI/ITeJ'H)HaH CHCTCMaA YCJIO0BCKaA

56 JpIxanue opraHu3MoB 1
57 JpIxanue mMo3BOHOYHBIX JKUBOTHBIX U 1
YeJI0BEKa
58 TpaHCIIOpT BEIIECTB Y OPraHN3MOB 1
59 KpoBeHocHast cucteMa mo3BOHOYHBIX 1
KUBOTHBIX M YeJIOBEKa
60 Brinenenue y opranuzmMoB 1
61 3amuTa y OpraHu3MoB 1
62 NmMMmyHHas cucteMa yemoBeka 1
63 PaznpakxuMocTh 1 peryisius y OpraHu3MoB 1
64 I'ymopanbHast peryisiuus 1 S3HIOKPHUHHAS 1
cucTeMa XHUBOTHBIX U YeJIOBEKa
65 DopMBI pPa3MHOKEHHS OPTAHU3MOB 1
66 [TomoBoe pazMHOXKeHIE 1
67 Meiio3 1
I'amerorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJiIeTOK. JlabopaTopHas paboTa 1 05
«3yueHne CTPOEHUS MMOJOBBIX KIIETOK Ha '
TOTOBBIX MHKPOIIpETIapaTax»
69 WupuBuayansHOe pa3BUTHE OPraHU3MOB — 1
OHTOTE€HE3
70 3akJaJKa OpraHoB U TKaHEW U3 1
3apOJIBIIIEBBIX JTHCTKOB
PocT u pa3ButHe x)uBOTHBIX. JJabopaTtopHas
71 pabora «BpIsiBIeHHE TIPU3HAKOB CXOJICTBA 1 0.5
3apOAbIILeH TO3BOHOYHBIX KUBOTHBIX)
79 PasMHOXeHre 1 pa3BUTHE PACTCHHH. 1 05

JlaboparopHas pabora «CTpoeHHE OPraHoOB




Pa3MHOKCHUSA BBICHINX paCTeHHﬁ»

I/ICTOpI/IH CTAaHOBJICHUA U PA3BUTUA TCHETUKU

73 1
KaK HayK{
OCHOBHBIE TIOHATHUS U CUMBOJIBI TCHETHKH.
74 Jlaboparopnas pabora «/[pozodmra kak 1 0.5
00BEKT TEHETHYECKHUX HCCIICTOBAHUN
3aKOHOMEPHOCTH HaCIIeI0BaHUS IPU3HAKOB.
MonoruOpuIHOE CKpPEIIHBAHIE.
75 [IpaxTuueckas padora "Uzyuenne 1 0.5
pe3yAbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHHS
y npo3odumsr”
76 uTonornveckue OCHOBBI MOHOTHOPUAHOTO 1
CKpeLIMBaHUS
77 Ananusupyroiee ckpeuuBanue. Hemomaxoe 1
JOMUHHPOBaHHE
Hurunbpunnoe ckpemuBanue. [Ipakrnueckas
78 pabota «/3yueHne pe3yabTaToB 1 0.5
JTUTHOPHUTHOTO CKPEIIUBAHUS Y IPO30QIITBD)
79 LuTonornveckue OCHOBBI TUTUOPUIHOTO 1
CKpELIMBAHUS
80 CuermieHHOe HacleqOBaHUE MMPU3HAKOB 1
81 XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH 1
82 I'enernka nona 1
83 I'enotun Kak menocTHas cucreMa 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHA PACTEHUI, 1
HUBOTHBIX M YeJIOBEKa
85 N3meHunBocTh pH3HaKoOB. Busl 1
W3MEHYUBOCTH
86 MouukanuoHHas U3MEHYHMBOCTh 1
87 BapuanuonHslii ps 1 BapuallMoHHasi KpUBas. 1 05




Jlaboparophas padora «/ccnenoBanue
3aKOHOMEPHOCTEH MOTUPHUKAITNOHHON
W3MEHYHUBOCTH. [l0CTpOCHHE BAPHAIIHOHHOTO
psia ¥ BApHAIMOHHON KPUBOW)

88

89

I'enoTunuueckas U3MEHUYHUBOCTb.
KomOunHaTHBHasS N3MEHUYHUBOCTD

MyTanuoHnHas u3MeHYUBOCTh. [IpakTrueckas

pabota «MyTarmu y 1po30¢uisl (Ha TOTOBBIX
MUKpOTpenaparax)

0.5

90

91

92

33KOHOMCPHOCTI/I MYTallUOHHOI'O ITpoIecca.
ONHUreHeTHKa 1 SIIMT¢HOMHKA

I'enernka yenoseka. [IpakTrueckas padora
«CocTaBieHue U aHaJIu3 pOJOCIOBHON

MeTtoabl METUITMHCKOU I'€HETUKH

0.5

93

94

3HadyeHne MeIUIIMHCKON T€HETUKH B
MPEIOTBPAIICHUH U JICYSHUH TeHETHUCSCKIX
3a00JIEBaHNN YeIOBEKA

OCHOBHBIE TTOHSITHS CCJICKIINH.
JlaGoparopHas pabora «/3yueHue copToB
KYJIBTYPHBIX PaCTEHUI U TIOPOJ] TOMAITHUX
KHUBOTHBIX»

0.5

95

96

97

98

MeTobl ceNeKIIMOHHON paboTHI.
JlaGopatopnas padora «3yueHne meTo10B
CeNIeKIIH PACTCHUI

JocTrKeHus CeNeKIUN PACTeHUH 1
KUBOTHBIX. [IpakTideckas pabota
«IIpuBuBKa pacTeHuI»

CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHUE
TCHETHUYECKHIX PECYPCOB

buoTexHoorus kKak Hayka v OTpacib
npou3BojcTBa. [IpakTrueckas pabora

05

05




<<I/I3yquHe 00BEKTOB OMOTEXHOIOT UMY

OcHOBHEBIE HaIrpaBJICHUA CUHTCTUYCCKOU

99 1
ouooruu
100 XPpOMOCOMHAs ¥ TCHHAsI HHKCHEPHS 1
101 MenmutuHcKkre OHOTEXHOIOTHH 1
102 PesepBusrii ypok. [loBTOpenue, obo0menne, 1
CUCTEMAaTH3alUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB IT10 ITTPOT'PAMME 102 135




11 KJIACC

KoanuecTBO yacoB DJ1eKTPOHHBbIE
Ne ara u(ppoBbIEe
n/n Tema ypoxa Bcero Konrpoabubie  Ipakririeckite fl[3yqemm :63)al;oBaTeanble
padoThI padoThI pecypesl
1 OBomonronHas Teopus Y. lapsuna 1
9 JBHKy1Ke CUiIbl 3BOIOLIMHU BUAOB 110 Y. 1
HapBuny
3 Boprba 3a cymecTBoBaHue, €CTECTBEHHBIH 1 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKOW TEOPUHU 1
HBOIIOLIAN
5 DTallbl HBONIIONIMOHHOTO TIpoIiecca: 1
MHUKPOIBOIIONHS U MaKPOIBOIFOIHS
6 [Momymnsitus — >meMeHTapHas eTuHUIA 1
3BOJIIOLIMU
3aKOH reHEeTHYECKOro paBHOBecHs JIK.
7 Xapnu, B. BaitaOepra. JlabopaTopHnas pabota 1 05
«BbIsIBJICHHE U3MEHYHNBOCTH Y 0CO0€H '
OJIHOTO BHJIa»
8 DnemMeHTapHbIe PaKTOPBI YBOTIOIUU 1
9 O ekt ocHoBaTemns. dpdexT OyTHIIIOUHOTO 1
TOpPJIBIIIIKA
10 Murpaiuu. M30a51uu NOMyisiiui: 1
reorpaduueckas, OHoJOruuecKas
11 EcTecTBeHHBIN 0TOOp — HAIPABIISIOMINI 1
(hakTOp FBOITIOLIUHU
12 [TonoBoit oTOOp 1
13 [Ipucrnoco0IeHHOCTh OPraHU3MOB KaK 1 0.5




pe3yJbTaT MEKpO3BOIIOIMH. JlabopaTopHas
pabora «M3ydenue apoMopdo30B u
WAMO0AIaNTalui y pAaCTEHUI U )KUBOTHBIX)»

[Ipumeps! IprCTIOCOOIEHUH Y OPraHU3MOB!

MOp(bOJ'IOFI/I‘lCCKI/Ie, (1)I/I3I/IOJ'IOFI/I‘{GCKI/IC,
6I/IOXI/IMI/I‘ICCKI/IC, IIOBCACHYCCKUC.

14 0.5
Jlaboparophas padota «IIpucrnocobneHus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCTE)»

Bun, ero KpuTepuu U CTPYKTYpA.

15 Jlaboparophas padota «CpaBHEHHE BUIIOB I10 0.5
MOP(OJIOrHISCKOMY KPUTEPHUIOH

16 Crtpykrypa Buga

17 Bunoo0pa3zoBanue kak pe3ynbTar
MHUKPOIBOJIIOLIHU

18 CBS13b MUKPOSBOJTIOIIUHU U STTHIEMUOIOTHU

19 Makpoasosronust. [Taneonronornyeckue
METO/IbI U3YUCHHSI SBOTFOIIMN

20 Buoreorpadpuueckue METOIbI U3yUSHHS
SBOJIIOIAN
OMOPHOIOTHYECKUE U CPABHUTEIIBHO-

21 MOP(OJIOrHIECKUE METOIBI N3YUECHUS
SBOJIIOLIUHI
MonekynsipHO-TeHEeTHIECKHE,

22 OMOXUMHYECKHE U MATEMATUUECKHIE METOIBI
W3YYEHUS IBOIIOIUU

23 O01mre 3aKOHOMEPHOCTH BOITIOIUN

24 AnantuBHas paguanus. HepaBHOMEpHOCTh
TEMIIOB DBOJIIOIAH

25 HayuHble rHmoTe3sl MPOUCX0XKIASHHS KU3HN




Ha 3emiie

I[OHay‘lHLIe MPpEACTABJICHUA O 3apOKACHUN

26
KU3HH

97 OCHOBHBIE 3Tarnbl HEOPraHMYECKON
3BOJIIOLIUH

28 I'umoTe3sl 3apOKACHUS KU3HH
Uctopus 3emnu 1 MeToAbI €€ U3y4eHUs..

29 Jlaboparophas pabota «3yuenue u 05
OIMCaHKUE UCKOIIAEMBIX OCTATKOB JPEBHUX '
OpPTraHU3MOB)

30 HauanbHeie 3Tansl OpraHn4ecKoil SBOJIOIAN

31 OBOJIOIHS SyKapruOT
OCHOBHBIE 3Talbl 3BOJOLUN PACTUTEILHOTO

30 mupa. [Ipaktndeckas padora «3zyueHue 05
0COOCHHOCTEH CTPOCHHS PACTSHUI Pa3HBIX '
OTIENIOBY»

33 OCHOBHBIE 3Talbl 3BOJOLHN )KUBOTHOTO
MUpa
DBouolus KUBOTHBIX. [IpakTryeckas

34 pabota «/3yueHne 0COOEHHOCTEH CTPOSHUS 0.5
MO3BOHOYHBIX )KHBOTHBIX»

35 PazButue xu3HU Ha 3emiie IO 3paM U
nepuoam

36 MaccoBbie BHIMHUPaHHsI — YKOJIOTHUECKHUE
KPHU3HCHI MTPOILLIOTO

37 CoBpeMEHHBIN 3KOJIOTHYECKUI KPHU3HC, ETO
0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPraHIEeCKOT0 MUpa

39 OCHOBHBIE CHCTEMATHUYECKHE TPYIIIBI

OpraHu3MoOB




40

AHTpOHOJ'IOF 1 — HAayKa O YCJIOBCKC

Pazputne HpCI[CTaBHCHI/Iﬁ 0 MPOUCXOXKJICHUN

41
YenoBeKa
MecTo 4yenoBeka B CHCTEME OPraHHYECKOTO

42 mupa. JlaboparopHast pabota «3yuenue 05
0c0oOEHHOCTEH CTPOCHHMS CKeJleTa YeJI0BeKa, '
CBSI3aHHBIX C MPSIMOXOXKICHUECM)

43 JIBYDKyIIHE CHITBI aHTPOIIOTeHE3a

m CooTHonIeHHE OHOJIOTUIECKUX
COLMANTLHBIX ()aKTOPOB B aHTPOTIOTEHE3E

45 OCHOBHEBIE CTaJNH aHTPOTIOTeHE3a

46 [TaneoreneTrka u maaeoreHOMUKa

47 DBOJTIOLHS COBPEMEHHOTO YeI0BEKa
Yenopeueckue packl. [Ipaktuueckas padoTa

48 «3yueHne HKOIIOTUIECKUX aIarTaIii 0.5
YeIIOBEKa

49 MeXIUCITUTLTUHAPHBIC METO/IbI
AHTPOTOJIOTHHA

50 3apoKICHUE U PAa3BUTHE KOJIOTHH
MeTompl sxonoruu. JlabopatopHas padbota

51 «3yueHrie METOIOB IKOJIOTHUECKUX 0.5
HCCIIEOBAHUI

59 3HayeHHe SKOJOTHIYECKUX 3HAHUH IS
YenoBeKa

53 Okonorunueckue HakTopsl
Abuotnyeckue paxkTopbl. CBET Kak

54 aKosoruueckuii akrop. Jlaboparopras 05

pabota «BplsiBIeHHE TPUCTIOCOOICHUIH
OpPTaHU3MOB K BIUSHHUIO CBETa»




AbuoTtnyeckue paktopbl. TemnepaTypa Kak
sKosoruueckuii pakrop. Jlabopatopuas

55 . 1 0.5
paboTta «BeIsIBICHHE MPUCITOCOOTICHII
OpPraHU3MOB K BIHMSHUIO TEMIIEPATYPBD»
AbuoTtnyeckue GpakTopbl. BiaxxHOCTD Kak
56 JKoJIoTHYeCKUH (hakTop. JJabopaTopHas 1 05
paboTa «AHaToMHYeCcKHEe 0COOEHHOCTH '
pacTeHuii u3 pa3HBIX MECT OOUTAHUS»
57 Cpenpl 00UTaHUS OPTaHU3MOB 1
58 buonoruueckre puTMBbI 1
59 JKnuznenusie hOpMbI OpraHI3MOB 1
60 buotnueckue aktops 1
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN
61 JUTSI CYIIIECTBOBAHUS OPTAHU3MOB B Cpeie 1
oOuTaHUs
62 DKOJOTHYECKUE XapaKTEPUCTUKH TOMYJISIIUH 1
OcCHOBHBIE NOKa3aTEeIH MOMYJISLNH:
63 YHUCIIEHHOCTb, TNIOTHOCTD, BO3pACTHAS U 1
MOJIOBAs CTPYKTYpa
OcCHOBHBIE NOKa3aTEeIH MOMYJISLNH:
64 POKIaeMOCTh, IPUPOCT, TEMIT POCTa, 1
CMEPTHOCTb, MUTPALIUH
65 OKoJoruyeckas CTpyKTypa MOMyJISIAN 1
66 JvHaMuKa MOMyJISIAN U €€ peryIIsiust 1
67 KpuBble pocta YHCICHHOCTH MOMYJISIAH. 1
KpuBbie BBDKUBaHUS
Okonorunueckas Huma Buja. JlaboparopHast
68 pabota «IIpucnocobeHus CeMsH paCTSHHIA K 1 0.5
pacceneHuro
69 Bup xak cucreMa nomyiasiuui 1




33KOHOMepHOCTI/I IIOBCACHUA U MUTI' paunﬁ

70
JKUBOTHBIX

71 Coo011ecTBO OpraHN3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTEMA

73 KpyroBopoT BeriecTB 1 OTOK 3HEPTHUHU B
9KOCHUCTEME

74 OCHOBHBIE TTOKa3aTeIN SKOCUCTEMBI

75 DKOJIOTHYCCKHE TUPAMHUIBI

76 W3meneHuns cooOIecTB — CYKIIECCHU

77 [TpupoaHbIe FIKOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMBI MOpEW 1 OKEaHOB

78 [TpupoaHbIe IKOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTETICH, ITyCTHIHb

79 AHTpPOTIOTEHHBIE SKOCHUCTEMBI

80 Ypboakocuctemsl. [Ipaktudeckast pabota 05
«M3ydenuie u onrcaHue ypoo3KOCHCTEMBI '

81 3aKOHOMEPHOCTU (hOPMUPOBAHMSI OCHOBHBIX
B3aMMO/ICHCTBUH OPTaHU3MOB B 3KOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIUOHHOM H
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapaas 060o4ka
3emnn

84 VYuyenue B. U. Bepuajackoro o 6uochepe

85 3aKOHOMEPHOCTH CYyIIECTBOBaHUS Onochepsl

86 KpyroBopoTsl BemiecTB 1 OMOreOXUMHUYECKUE
LIUKJIIBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI




CyIIH

88 YcroitunBocTs Onocheps 1

89 DKOJOTHUECKUE KPUIUCHI M UX TIPHUHHBI 1

90 BosneiicTeue yenoBeka Ha buochepy 1

91 AHTpOHOl"eHHUOC Bosz[eﬁCTBUHe Ha 1
PACTUTEIBHBIN U )KUBOTHBINA MHP

92 OxpaHa npupo.IbI 1

93 OCHOBHBIE IPUHIUIBI YCTOHYHBOTO 1
Pa3BUTHS YEIOBEUCCTBA U MPUPOIBI
ParmonansHOE MPUPOIOTIONH30BAHUE U

94 COXpaHEHHE OMOJIOTHYECKOrO pa3HOOOpa3us 1
3emu

95 O06006muieHne no TeMe «MUKPOIBOMIOLUS U €€ 1
PE3yIBTATHI»

96 0O6006menne mo Teme «MaKpOIBOIIONHS U €€ 1
PE3YABTATHD)

97 0060061eHue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE )KU3HHU HA 3eMIIe)»

98 0O6006mmenue mo Teme «lIponcxoxnenne 1
YeNoBeKa — aHTPOIIOTCHE3»

99 O06001IeH e TT0 TeMe «DKOJIOTHS — HAYKa O 1
B3aMMOOTHOIICHUAX OPTraHU3MOB»

100 060061eHue Mo Teme «OpraHu3Mbl U cpeaa 1
oOHUTaHHSY

101 O606H.ICHI/IVC 1o TeMe «DKOJIOTHsI BHJIOB H 1
IOy JIAI N

102 0060061eHue o reme «brochepa — 1
rio0anbHas IKOCHCTEMA)

OBIIEE KOJIMYECTBO YACOB T10 ITTPOT'PAMME 102 75







ITPOBEPAEMBIE HA EI'S IO BUOJIOI'MA TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI CPEHETO OBIIETO

OBPA3OBAHMUA

Kox
NpoBepsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBbI CpeHEero 0011ero 00pa3oBanHusi

ChopmupoBaHHOCTh 3HAHUH O MeECT€ M POJIM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMHPOBAHHM COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTUHBI MUPa, B TIO3HAHUHU 3aKOHOB IMIPUPOJIBI U PELICHUU KUZHEHHO BaXKHBIX
COLIMANIBHO-3TUYECKHUX, SKOHOMHYECKUX, SKOJIOTUYECKUX pooIIeM
YEJIOBEYECTBA, a TaKkKe B  PEIIEHUHM BONPOCOB  PaLUOHAIBHOIO
MIPUPOMIOTIONHG30BAHNSA, B (OPMHUPOBAHWHM IIEHHOCTHOTO OTHOIICHHS K
MpHUPOJIe, OOIIECTBY, YSIOBEKY; O BKJIAJIC POCCUICKUX U 3apyOCKHBIX YUEHBIX

— OHMOIIOTOB B pa3BUTHE OHOIIOTUH

Brnagenne cuctemoil 3HaHWIT 00 OCHOBHBIX METOAAX HAYYHOTO TO3HAHHA,
HUCIIOJIB3YEMBIX B 6PIOJIOFI/I‘ICCKI/IX HUCCIICAOBAHUAX KHBbBIX O6’b€KTOB u
JKocHcTeM (OIMCcaHWe, U3MEPEeHHe, MPOBEIeHNEe HaOIIOJIEHU); crocobaMu
BBISIBJICHHA U OLICHKH aHTPOIIOI'CHHBIX W3MEHEHUI B ImpUupoac.

YMeHue BBIIBUTATh THIOTE3bI, MNPOBEPATh MX OKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMYIHPYs Lelb UCCIEIOBAHUS, aHAIN3UPOBATh MOTyYeHHBIE
pe3ybTaThl M JeNaTh BHIBOJBI.

BrisBiaenne 3aBUCUMOCTH MCXKAY HUCCICAYEMBIMU BEIMYUHAMU, O6T>$ICH€HI/IC
MOJIyYEHHBIX PE3YJIbTAaTOB M (OPMYIHPOBAHHE BBIBOJIOB C HCIOJIb30BAHUEM

Hay4HBIX ITIOHSTUH, TEOPUI U 3aKOHOB

YMeHue BIAJCTh CHCTEMOW OHOJOTMUECKUX 3HAHWM, KOTOpas BKJIHOYAET:
OCHOBOIIOJIATraIOIINe OUOIOrMIECKAE TEPMHUHBI U TTOHATUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHZ, MONYJISIIMA, 93KOCHCTeMa, OWOIICHO3, Ouochepa;
Merabonm3M, TOMEOCTa3, KIECTOYHBIA  HMMMYHUTET, OWOCcHHTE3  Oelka,
OWOTIONIMMEPBI,  ITUCKPETHOCTh,  CaMOpETyJISIHsA,  CaMOBOCIIPOM3BEIICHNE,
HACJIE/ICTBEHHOCTh, I3MEHYUBOCTh, S3HEPTO3aBHCHMOCTh, POCT U Pa3BUTHE);
Ooumosornyueckne Teopuu: kierouHnas teopus 1. IlIBamma, M. Illneiinena, P.
BupxoBa; KIOHaIBHO-CENEKTUBHOTO uMMyHHTeTa [I. DOpmux, WM.
MeuHukoBa, XpOMOCOMHas TeOpusl HaciedcTBeHHOCTH T. MopraHa, 3akoH
3apojpiieBoro cxoictBa K. bapa, spomonuonHas teopus Y. [lapBuHa,
CHUHTETHYECKasi TeOopusl DSBOJIOLMU, Teopus aHtpomnoreHeza Y. JlapBuHa;
teopust OmoreorieHo3a B.H. CykauéBa; ydenme H.M. BaBmiioBa o 1eHTpax
MHOTO00pa3usi M TPOUCXOXKICHUS KYJIbTypHBIX pacTeHuit, ydeHue A.H.
CeBepI10Ba 0 MyTSIX U HAMPaBIECHUAX dBoJonuH, yaeane B.M. Bepuaackoro —
o buocdepe);

3aKOHBI (eOAUHOOOpa3usi MOTOMKOB TIEPBOTO MOKOJEHHS, paCIICIUICHUS

MMPpU3HAKOB, HC3aBUCHMOI'O HacJICAO0BaHHUd  IMPU3HAKOB T. MCH,I[CHSI;




CIICTUICHHOT'O HACJICJIOBAaHUS TIPU3HAKOB W HAPYIICHUS CICTUICHUS TeHOB T.
Moprana; romMoJIOTHYECKHX PSI0B B HacieACTBEHHOW u3MeHunBoctu H.U.
BapuioBa; reHermdeckoro paHoBecus JIx. Xapmu u B. BaiinOepra;
3apozsimeBoro cxoactBa K. bapa; omoreHernuecknit 3akon . I'ekkens, O.
Miromnepa);

MIPUHIAIIEL (AUCTOTHI TaMET, KOMIUIEMEHTapHOCTH);

mpaBuna (vMuHEMyma 1O. JlmOwxa, SKOIOTHYECKOW MHpPaMUABI YHCEN,
OroMacchl ¥ SHEPIHN);

runotessl (koanepBataoit A.W. OmapuHa, nepsuaHoro Oynpona . XomnaeiiHa,

mukpocdep C. @okca, pudosuma T. Yek)

YMeHue pemars HOUCKOBBIE OMONOTWYECKUE 3aJadM; BBIIBIISATH NPUYUHHO-
CIICZICTBEHHBIE CBA3M MEXIY HCCIENLyeMbIMH OHOJOTMYECKUMU OOBEKTaMH,
IpoleccaMi | SIBJICHUSIMM; JeflaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAaHWU
MOJTyYEHHBIX PE3YJIbTaTOB;

COCTaBJIATh TCHOTUIIMYECKHE CXEMbl CKpELIMBaHHUs JUI pasHbIX THIIOB
HACJIEIOBaHUS IPU3HAKOB Y OPTaHU3MOB, COCTaBIISITh CXEMbI IIEPEHOCA BEILIECTB

1 BHEPI'vU B SKOCUCTEMaxX (HCHI/I IIUTaHusA, ITMIICBHIC CGTI/I)

YMeHre ycTaHaBIMBATh B3aWMOCBS3M MEXIY CTPOCHHEM U (YHKLIUSMHU:
OPraHOMJIOB, KJETOK pa3HbIX TKaHEH, OpraHaMM W CHUCTEMaMH OpPraHOB Yy
pacTeHHiA, )KHBOTHBIX U YEIOBEKa; MEXK/y dTalaMi OOMEHa BEILIECTB; dTallaMU
KJIETOYHOTO IMKJIa W OKU3HEHHBIX I[MKJIOB OPraHU3MOB; JTalaMu
SMOPHOHATILHOTO PAa3BUTHUS; TEHOTUNIOM W (EHOTHUIOM, (EHOTUIIOM H
(axTopamMu cpesbl OOUTAHHS; MPOLECCAMH BOJIONNH; JIBIKYIIMMHU CHIAMH
AHTPOIIOTeHEe3a; KOMIIOHEHTAMHU PAa3TUYHBIX SKOCHCTEM U MPUCTIOCOOICHHAMHU

K HUM OpraHu3MOB

YMeHue BBIAETAT CYIIECTBEHHBIC IPU3HAKH:

CTPOCHUSI BHPYCOB, KJIETOK MPOKAPUOT M JYKAPHOT; OJHOKJICTOUHBIX U
MHOTOKJIETOYHBIX ~OPraHW3MOB, BHJOB, OHOrCOLEHO30B, HSKOCHCTEM U
Oouocdepsl; CTPOCHHST OPraHOB M CHUCTEM OpPraHOB PAaCTEHHM, JKUBOTHBIX,
YeJIOBEKa; IPOLECCOB >KU3HEAEATENILHOCTH, MPOTEKAOIMX B OpraHu3Max
pacTeHMM, XMBOTHBIX W 4YEJOBEKAa,; OMOJIOIMYECKHX IPOILECCOB: OOMEHa
BeliecTB (MeTadonn3M), HHPOPMAIMK U MPEBPAILEHUsI SHEPTHH, OPOKEHHS,
aBTOTPOQHOTO W TeTepoTpoHOr0 THUINOB MNHTaHWs, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO32, Meiio3a, ramMeToreHesa, sMOpuoreHesa,
MOCTIMOPUOHAIBHOTO PAa3BUTHUS, PA3MHOXKECHHS, UHIIUBHIYaTbHOTO Pa3BUTHS
opranu3ma (OHTOTeHe3a), B3aMMOJICHCTBUSI TEHOB, Te€TEpPO3uca; ACHCTBHUI
HCKYCCTBEHHOT'O O0TOOpA, CTAOMIM3NPYIOLIETO, ABIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO  OTOOpa;  aUIONAaTPUUYECKOr0o M CHMIATPHUYECKOTrO
BU/I000pa30BaHuUs;, BIUSHUS JABIKYIIMX CHJ DBOJIONMH Ha TeHO(OHT
MOMYJISIMK;  TPUCTIIOCOOJICHHOCTH  OPraHM3MOB K Cpede  OOWTaHWus,
YepeOBaHNS HANpaBICHUH HBOJIIOLMH; KPYrOBOpOTa BEIIECTB M IOTOKA

OHCPrruu B S3KOCUCTEMAX




ChopMHupOBaHHOCTh YMEHUS BBIJCIATH CYIICCTBEHHBIC NMPU3HAKA BUPYCOB,
KIETOK TIPOKAPHOT W DOYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHUJOB, OMOT€OIEHO30B H 3KOCHCTEM; OCOOCHHOCTH MPOILIECCOB
oOMeHa BEIIECTB M MPEBpAllCHUs DHEPrUM B KIETKe, (HOTOCHHTE3A,
IUTACTHYECKOTO M HHEPreTHYecKOro oOMeHa, XeMOCHHTEe3a, MUTO3a, Meho3a,
OIIOZIOTBOPCHUS, Pa3BUTHS M Pa3MHOXKCHHS, WHAWBUAYAIHLHOTO Pa3BUTHUS
opranm3Ma (OHTOTeHe3a), OOpPHOBI 3a CyIIeCTBOBaHHE, €CTECTBEHHOTO 0TOOpa,
BHJI000pa30BaHUsl, MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cCpele OOuTaHHS,
BIMSIHUASL ~KOMIIOHEHTOB  DKOCHCTEM, AaHTPOIOrCHHBIX W3MCHEHUH B
AKOCHCTEMax CBOSH MECTHOCTH, KPYrOBOPOTa BEIISCTB W IIPEBpAICHUS

SHEepruu B Onochepe

VYMeHHe WCHOIb30BaTh COOTBETCTBYIOIIHE aAPTyMEHTBI, OHOJIOTHYCCKYIO
TEPMHUHOJIOTHIO W CHMBOJIMKY JUIS JIOKa3aTeIbCTBAa POACTBA OPraHHU3MOB
pa3HBIX CHCTEMATHYECKHX TPYII;, B3aUMOCBSI3M OPraHHU3MOB H  CPEJbI
oOuTaHMs;, €AMHCTBA YEIOBEYCCKUX pac; HEOOXOIUMOCTH 310pOBOro obOpasa
KHU3HH, COXpPAaHEHHs pa3HOOOpasWss BHIOB M OKOCHCTEM KaK YCIOBHUS

COCYHICCTBOBAHUS IIPUPOABLI K UCJIOBEYECTBA

YMeHne KpUTHUECKHU OLICHUBATh HH(POPMALINIO OMOJIOTHYECKOTO COACPIKAHMS;
MHTEPIPETHPOBATh STHYECKUE aCIEKThl COBPEMEHHBIX HCCIECIOBAaHHN B
6I/IOJ'IOFI/II/I, MCAUIIUHE, 6I/IOTCXHOJ'IOI‘I/II/I; paccMaTpuBaTh FJ'IO6aJ'H)HBIe
9KOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K

HUM COOCTBEHHYO TIO3HIIUIO



IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUA, IPOBEPAEMBIX HA EI'D I1IO BUOJIOTI'MA

Kon

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

buonorus kak HayKa. ’KuBble CHCTEMBI U UX HN3y4YCHUC

11

CoBpeMeHHas OMOJIOTHS — KOMILJICKCHAas Hayka. buojorudeckne Haykd ¥ U3ydaeMbie
uMH poOsiemMbl. DyHIaMEeHTATbHbIE, MPUKIIATHBIE ¥ TOUCKOBBIEC HAYYHBIE UCCIICIOBAHUS
B OMOJIOTHH.

3HaueHne OMOJOTHH B (DOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszaHHble ¢ OWonorueld. 3HaueHUE OWOJIOTMM B MPAKTUYCCKOMU
JeSITENIBHOCTH YENIOBEKA: MEJMIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIUICHHOCTH, OXpaHe

HPUPOJBI

1.2

13

JKuBbie cuCTEeMBI Kak MpeaMeT u3ydeHus Onojoruu. CBOWCTBA KUBBIX CHCTEM: CIIUHCTBO
XUMHUYECKOT0 COCTaBa, AUCKPETHOCTh U LEIOCTHOCTb, CIOXKHOCTh U YNOPSAOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHW3aIMsI, CaMOBOCIIPOU3BEICHUE, Pa3IpPaKUMOCTh,
HU3MEHYHUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alMy JKUBBIX CHCTEM: MOJIEKYJISPHBIM, KJIETOYHBIA, TKAaHEBBIH,
OpPTaHM3MEHHBIN, MOMYIAINOHHO-BUIOBOW, AKOCHCTEMHBIH (OMOTEOIeHOTHYECKHUH),
ouocdepusbiii. [Ipormecchl, MpoUCXOAsAIIME B KUBBIX cUcTeMax. OCHOBHBIC NPU3HAKU

XHUBOT0. JKu3Hb Kak hopma CyIiecTBOBaHUS MaTEPUN

Metonst  Omomormveckodi — Haykw. HaOmromeHue, UW3MEpeHHE,  OKCIEPHUMEHT,
cucrtemaTu3alus, mMeraaHanu3. [loHATHE O 3aBUCHUMON M HE3aBUCHUMOM IEpEMEHHOM.
[InanupoBanue skcriepumenTa. IlocranoBka u mpoBepka runore3. HyneBas rumoresa.
[Monsitue BBIOOPKH M €€ HOCTOBEPHOCTh. Pa3dpoc B Ouojiormueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH  IIOJIYYEHHBIX PE3yJbTaToOB. [IpUUYMHBI HCKaXEHUS pe3yIbTaTOB

OKCIICpUMCHTA. IloHsTHE CTAaTUCTHYCCKOTO TECTA

KneTka kak Onojornueckas cucTemMa

2.1

2.2

Krnetka — cTpykTypHO-QyHKIMOHATBFHAS €AMHUIA )XUBOTO. ICTOPHS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlBann, M. Llnelinen, P.
BupxoB). OcHOBHBIE TOJI0KEHHUS COBPEMEHHON KIJIETOYHOM TEOpHH.

MeToabl MOJNEKYJSIPHOM M KIIETOYHOM OHOJOrMH: MHUKPOCKONUS, Xpomarorpadus,
anekTpodope3, METO] MEUYEHBIX aToMoB, AudQepeHIraIbHOe IEeHTPU(yTrupoBaHue,

KYJIbTUBHUPOBAHHUC KJIICTOK

XUMHYECKHI cocTaB KJIETKH. Makpo-, MUKpO- U yAbTPaMHUKpOdJieMeHThl. Boaa u e€ ponb
KaK pacTBOPHTENS, PeareHTa, y4acTue B CTPYKTYPHUPOBAHUH KIETKH, TEIUIOPETYIISIHM.
MuHepanbHbIe BEIECTBa KIETKH, UX Onooruyeckast poiib. Pojb KaTHOHOB M aHHOHOB B
KIIETKE.

Buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTPyKTYpHI
OcnkoBoM MoOJEKynbl. llepBudHass CTpykTypa Oenka, MENTHIHAS CBsI3b. BTopwdHas,
TpeTUYHasi,  YeTBEpTHYHAas  CTpyKTypel.  JeHarypauus.  CBoiictBa  OenKkoB.
Knaccudukarus 0enkoB. buonorndeckue GpyHKIInU OEIKOB.

YrineBonbl. MoHOCaxapupl, TUCaXapHIbl, OJIUrocaxapuibsl W Tmoiucaxapuiasl. OOmimii




2.3

IUTaH CTPOCHUS M (PU3MKO-XUMHYECKHE CBOWCTBA YIieBOAOB. bronorndyeckue GyHKINH
YTIIEBOJIOB.

Jlumuaer.  TuppodunsHO-rHapodoOHBIe  cBoiictBa.  Kiaccudukamust — nummios.
Tpurmuuepunst, pochoaunuabl, BOCKH, cTepousl. bruonornyeckne QyHKIMM IUIHAOB.
O6mme cBoiicTBa OHMONOTMYECKMX MeMOpaH — TEKyduecTb, CIHOCOOHOCTh K
CaMO3aMBIKaHUIO, TOITYIPOHUIIAEMOCTb.

Hyxnennossie xucnotel. JJHK m PHK. Crpoenne HykienmHOBBIX KucnoT. HykieoTHbl.
[punnun komruiementapHoctd. IlpaBuno Yaprapga. Crpykrypa HHK — nBoiinas
cnupanb. Mectonaxoxaenue u ounonormdeckue ¢yakmun JJHK. Buner PHK. Oynaknnn
PHK B knetke.

Crpoenue monexynst AT®. Makpospruueckue cBsizu B Monekyine AT®. buonorngeckne
¢ynkunu  AT®. BoccTaHOBIEHHBIE TMEPEHOCUYMKH, WX (QYHKIMM B  KIETKE.
CexBenupoBanue JHK.

CrpykTypHas Ouonorus: OmoxuMmuueckue W Ounodusnyeckne MccieoBaHHUs COocTaBa H

MIPOCTPAHCTBEHHOH CTPYKTYPBI OMOMOJIEKYJT

Tunbl KIeToK: 3yKapHOTHUYECKasi U MpokapuoTHdeckas. CTPyKTypHO-(YHKIHOHAIBHBIE
o0pa3oBaHUs KICTKH.

CrpoeHue mpPOKapHOTHYECKON KieTKH. Kierounas creHka Oakrepwii ©W  apXei.
OcoOEHHOCTH CTPOEHUSI TeTepoTpo(HOW M aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib IPOKAPHUOT B OMOLIEHO32aX.

Crpoenure ¥ GYHKIIMOHUPOBAHUE 3YKAPUOTUIECKOH KIeTKH. [Ina3marudeckas MmeMOpaHa
(mnazmanemma). CTpyKTypa IUIa3MaTHUeCKOW MeMOpaHbl. TpaHCHOPT BEIIECTB uepes
IUIa3MaTHUECKyl0 MeMOpaHy: mnaccuBHbI (auddys3us, obOnery€Hnas nuddysus),
AKTUBHBIA (TIEPBUYHBIA W BTOPWUYHBIN aKTHUBHBIA TpaHcropT). [lomymponunaemoctsb
MeMOpaHbl. Pabora HaTpuii-KaJMeBOro Hacoca. OHAOIWTO3: MHHONIUTO3, (aroruros.
Ox3omuro3. Knerounas crenka. CTpykTypa W (GYHKIUH KIETOYHOW CTEHKU PACTCHUH,
rpuboB.

Huronmasma. Hurozons. Llutockener. [BuxeHue nuroruazmbel. OpraHouabl KIETKH.
OpHomeMOpaHHBIE OpPraHOMIbI KIETKH: 3HAominazmarmyeckas cerh (OIIC), ammapar
lonbmxu, J1m30coMBI, MX CcTpoeHHMEe M (yHKOIMH. B3auMocBsS3p 0IHOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHHe TpaHyIsIpHOTO peTukynyma. CHHTE3 pPacTBOPHUMBIX
OenkoB. CuHTE3 KIETOUHBIX MeMOpaH. [ mankuii (arpaHyJisipHBIH) 3HIO0IUIA3MATHYECKUN
perukynym. CekperopHas ¢pyHkuus anmnapata ['onbmku. TpaHCIOPT BEeNmecTB B KIIETKE.
Baxyonu pacturensHbix kieTok. Kinetounsiii cok. Typrop.

[TomryaBTOHOMHBIE OpraHOWAB! KIETKH: MUTOXOH/IPHUH, TTACTHIBL.

Crpoenre W QyHKIMM MHTOXOHAPUHM W 1mumactuf. IlepBuuHble, BTOPHYHBIC U CIOXKHBIE
TUTACTHIBI (POTOCHHTE3UPYIOMINX SYKAPHOT. XJIOPOTUIACTHL, XPOMOIIACTHI, JTIEHKOTIIACTHI
BBICIIUX PacTEHUH.

HememOpanusie opranonabl kietkun CtpoeHue W GyHKITUH HEMEMOpPAHHBIX OPraHOWIOB
KiIeTku. Pubocombl. MukpodunamenTsl. Mplmeunsle  KIETKH.  MHKpPOTPYOOUKH.
Knerounsii nentp. CTpoeHHE M JIBWKCHHUC JXKT'YTHKOB M PECHHUYEK. MHKpPOTPYOOUKH

uuToriasMel. LleHTpuoms.




Anpo. Obosouka siApa, XPOMATHH, KApUOILIa3Ma, SAPBIINIKHA, UX CTPOSHUE U (DYHKITUH.
SnepHprit  OenKoBBIM MarpuKkce. IIpoCTpaHCTBEHHOE pAaCIlONIOKEHHE XPOMOCOM B
nnTepdazHom sape. bemku xpoMaTuHa — TUCTOHEI.

Knerounsle BiiroueHnusi. CpaBHUTENbHas  XapaKTePUCTHKA  KIETOK  JyKaphoOT

(pacTuTenbHOM, )KUBOTHOM, TPHOHOH )
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AccuMMUIISIINS ¥ JUCCUMIISILAA — JBE CTOPOHBI MeTabonn3Ma. TUrbl oOMeHa BElIeCTB:
aBTOTPO(HBIE W TeTepoTpOdHBIH. YUacTHe KHCIopoga B OOMEHHBIX IIpoIleccax.
OHepretuueckoe obecrieueHne KieTku: npeBpamienne ATD B 0OMEHHBIX NpoLeccax.
DepMEHTATHBHBIA XapaKTep peaknui KIETOYHOro MeTtabomm3ma. DOepMeHTH, HX
CTpOCHHE, CBOWcTBa M MexaHu3M aehcTBua. KodepmeHnTsl. OTiauuust (epMEHTOB OT
HEOPraHMYEeCKUX  KaTaln3aTopoB.  BenKu-akTHBAaTOpl M OCIKH-MHTMOHMTOPBHL.
3aBUCHMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKLUi OT Pa3IMIHbIX (PaKTOPOB.
[lepBuyHBI cHHTE3 OpraHUYEeCcKHUX BelecTB B KieTke. @oTtocunte3. Poib xiopormiactos
B mportecce portocuHTe3a. CBeToBast u TeMHOBas ¢a3el. [IpoaykTuBHOCTE (hOTOCHHTE3A.
Bnusinue pa3nu4HbIX GakTOpOB HA CKOPOCTh ()OTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.
Xemocunre3.  PazHooOpaswe  OpraHM3MOB-XEeMOCHHTETHKOB:  HUTPHOHUINPYIOIIHE
OakTepuu, kejae300aKTepuu, CepoOaKTepHH, BOAOPOAHBIE OaKTepUH. 3HAYCHUC
XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buabsl Opokenus. [IpoaykTel OpoKeHUST U UX HCIIOJIB30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHM3MBbl KaK OOBEKTHI OHOTEXHOJOTHMH U
BO30yAUTENN OOJIE3HEH.

AdpoOHBIE OpraHm3Mbl. DTamnbl 3HEpreTHdeckoro odmeHa. [loAroToBUTENBHBIN STarl.
I'mukonm3 — 6ECKUCTIOPOHOE PACIICIUIEHHE TITFOKO3bI.

buonornyeckoe oKHCIIeHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHIA B mporeccax
OHMOIIOTHYECKOTO OKHCJIEHUS. Iuxnuueckue peaKkuuu. OxuciurensHOe
dochopummposanme. IlpermmymiecTBa a’poOHOro ImyTH oOOMEHa BEIIECTB Mepen

aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHIECKOTO 0OMEHA
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Peakrun marpuaHOoTo cuHTe3a. [IpHHIAIT KOMITJIEMEHTAPHOCTH B PEAKIIUAX MATPUIHOTO
cuHTe3a. Peanusanus HacnencTBeHHOW nHPOpManuu. ['eHeTHYECKUil KO/, €r0 CBOMCTBA.
Tpanckpunuuss —  marpuusslii  cuHre3 PHK.  [lpuHuunel  TpaHCKpHIILIMK:
KOMILUIEMEHTAPHOCTh, AHTHUIAPAIETbHOCTb, ACUMMETPUYHOCTh. TpaHcuauus u eé
stanbl. Yuactue TpancrnopTHeix PHK B OnocunTese 6enka. YcmoBusi OnocnHTe3a Oenka.
Konuposanne amuHokucnoT. Pois pubocoM B OrocuHTE3e Oeka.

Opraam3arnusi TeHOMa y TPOKAPUOT W JYKAPHUOT. Perymsaius akTUBHOCTH TE€HOB Y
npokapuort. I'unoresa onepona (®. XKaxo0, K. Mano). Perynsius oOMEHHBIX MPOIIECCOB
B KJieTke. KieTouHbIil roMeocTas.

Bupychl — HekneTouHble (DOPMBI KU3HU U OOJMUTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX H
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OaKTepro(haros.

BupycHbie 3aboneBaHuss denmoBeka, KUBOTHbBIX, pactenmit. CIIWI, COVID-19,

COITMAJTBHBIC M MEIUIIMHCKUE TIPOOIIEMBI

2.6

KneTouHslii 1muki, ero mepuoiasl u peryisaius. Murepdasza m muto3. OcoOeHHOCTH

IponccCCoB, IPOTCKAOINX B I/IHTepq)aBC . HO,E[I‘ OTOBKa KJICTKH K JACJIICHHIO.




3.1

[IpecunreTnuecknuii  (MOCTMUTOTHUYECKUI), CHHTCTUYCCKHA H  TOCTCHHTETHYCCKUN
(IpeMHUTOTHYECKHUT) TIeproabl HHTEp(a3bI.

Matpuunsiii  cuntes JHK — permmkamms. [puanuner  perummkamum — JIHK:
KOMIUIEMEHTAapPHOCTh, MOJYKOHCEPBATUBHBINA CHHTE3, aHTUIAPAIUIEIBHOCTh. MexaHu3M
permukanuu  JIHK. Xpomocomer. Ctpoenue xpomocoMm. Temomepsl U Tenomepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KapHOTHIL. JIUTIOMTHBIA W TalIOWIHBIN HaOOPHI
xpomocoM. ["'omosioruunbie XpoMocombl. [10J10BbIE XpOMOCOMBI.

Henenue kinetkn — mMuTo3. CTaAuM MHUTO3a U MPOUCXOMASIINE B HUX MPOIECCHL. THIIBI
muto3a. KapuokmHe3 W IUTOKMHE3. buonoruueckoe 3HayeHUE MUTO3a. Perymsnus
MUTOTHYECKOTO ITUKJIA KIIETKHU. [I[porpaMMupyemas KJIeTo4Has THOeb — aronTo3.

DyHKIMOHATIbHAS TEHOMHUKA
OpraHusM Kak Ouonormyeckasi CucTeMa

OnHOKIJIETOUYHBIE, KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPraHU3Mbl M MHOTOTKaHEBBIC
OpTraHU3MBI.

@opMBI pa3MHOKEHHUS OPraHM3MOB: Oecroiioe (BKJIIOYash BETETATHBHOE) M IOJIOBOE.
Buasl  Oecronoro  pasMHOXKEHHs:  TIOYKOBaHHE, CHOPYJSALMS,  (parMeHTaius,
KJIOHUPOBaHHUE.

[TonoBoe pasmuoxxenue. IlonmoBble kneTku, win ramersl. Meio3. Cranguum Meio3sa.
[ToBenenue xpomocom B Menoze. Kpoccunrosep. buonoruueckuili cMeicn Mmeiio3a u
IIOJIOBOTO ITporecca. Meio3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponeimeBoe pa3zBuThe. lameroreHe3 y JKMBOTHBIX. IlojioBble Keme3bl.
OO6pa3zoBaHre W pa3BUTHE IOJIOBBIX KiIeTOK. CrepmaTtorene3 u oorene3. CrpoeHue
MOJIOBBIX KJIETOK. OIUIOOTBOPEHHE M 3MOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIIJIOJIOTBOPEHUA: HapyXKHOE, BHyTpeHHee. [lapTeHorenes.

WnnuBunyansHoe pa3BuTue opraHu3MoB (oHTorenes). Ctagum sMOpHOreHe3a >KUBOTHBIX
(ma mnpumepe Jsarymiku). JlpoOnenuwe. Tumbl apoOnenus. OcoOeHHOCTH IPOOJICHUS
MJIEKOTIUTAIOMINX. 3apObIILIEBbIe JTUCTKH (TacTpysisiuuys). 3aKiajka OpraHoB U TKaHEH U3
3apOABIIIEBBIX JIMCTKOB. B3amMHOe BiHMAHME 4YacTell pa3BUBAIOIIErOCs 3apOjbIia
(oMOproHaNIbHAsT WMHAYKIHMS). 3aKiajka IDIaHa CTPOCHUS XKUBOTHOTO Kak pe3ysbTar
HEepapXMUeCKNX B3aMMOJEHCTBUH TeHOB. BriusHne Ha 53MOpPHOHAIIBHOE pa3BUTHE
PasIUUYHBIX (PAKTOPOB OKPY>KAIOIIEH CPeIbl.

Poct u pasButHe xUBOTHBIX. [locTaMOpHOHaNBHBIN mepuoxa. Ilpsmoe u HempsiMoe
passutne. Pazsutre ¢ Metamop}ho30M y 0eCrO3BOHOYHBIX W MO3BOHOYHBIX YKHBOTHBIX.
buonornueckoe 3HaueHue NPSAMOro M HEMPSIMOTO Pa3BHUTHUA, MX PaclpOCTpaHEHUE B
npupone. Tumsl pocta )XUBOTHBIX. DAaKTOPHI PETYNAINH POCTA KUBOTHBIX M YEIOBEKA.
Cranuu nocTaMOPHOHATEHOTO PAa3BUTHS Y KUBOTHBIX U UenoBeka. [lepronsl oHTOreHe3a
YeJIOBEKa.

PasmHoxenne u pasButue pacteHuil. ['ametopur m crnopodut. Meiio3 B KM3HEHHOM
nukie pacrenui. OOpa3oBaHHE CIOpP B Ipoliecce Meio3a. ['ameToreHes y pacTeHHM.
OmutonoTBOpEHNE U PA3BUTHE PACTUTENBHBIX OPraHM3MOB. J[BOHHOE OMJIOJOTBOPEHUE Y
LBETKOBBIX pacTeHud. OOpa3zoBaHuEe U pa3BUTUE CEMEHU. MeXaHHU3MBl PperyJsiluu

OHTOI'CHC3a y paCTCHI/If/’I 1 JKUBOTHBIX




3.2

Hcropust craHOBIEHUS W DPa3BUTHS TEHETUKUA Kak Hayku. OCHOBHBIC TECHETHUYCCKUC
MIOHSTHS U CHMBOJIbI. I OMOJIOTHYHBIE XPOMOCOMBI, AJJICIbHBIC I'€HbI, aIbTePHATUBHBIC
MPU3HAKY, JIOMUHAHTHBIA U PEIICCCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS
JIMHUA, THOPHIBI, TE€HOTHII, dheHoTH. OcHOBHBIE METOBI TeHETUKHU:

FPI6pHI[OJIOFPI‘IeCKPII>'I, LII/ITOJ'IOFI/I‘IGCKI/II‘/'I, MOHGKynﬂpHO-FCHeTI/IIICCKI/Iﬁ

3.3

3.4

Monorubpugnoe ckpemuBanue. [lepBblii 3akoH MeHzmens — 3akoH €IUHOOOpa3us
THOPHUIIOB TIEpBOTO MOKoJeHUA. IIpaBmio momuaMpoBaHusA. Bropoi 3akon MeHmens —
3aKOH paclIeIUIeHWsT Tpu3HakoB. LluTomormveckue OCHOBBHI ~ MOHOTHOPUAHOTO
CKpEIMBaHus. [ UNOTE3a YNCTOTHI FaMeT.

AHanmmsupytomee — ckpemuBaHue.  [IpoMexxyTouHBIi  XapakTep — HaclelIOBaHUS.
Pacmiennennie npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHHH.

JurnOpuanoe ckpemuBanue. Tpetwit 3akoH MeHzmenss — 3aKOH HE3aBHCHMOTO
HacJle/IOBaHus MPU3HAKOB. L{uTonornyeckre 0OCHOBBI AUTHOPUIHOTO CKPELIUBAHUSL.
CueruienHoe  HaciefoBaHue mpu3HakoB. Paborst T. Moprana. CremneHHOe
HacJleJOBaHWE TE€HOB, HapyIICHHE CIEIJICHUS MEXAy reHaMH. XpOMOCOMHas Teopus
HACJIEICTBEHHOCTH.

l'eneruka mona. XpoMOCOMHBIN MEXaHU3M OIpENeNIeHUs mona. AyTOCOMBI U IIOJIOBBIE
XpoMocoMbl. ['OMorameTHelii U reTeporaMeTHbld moJ. ['eHeTHuyeckas CTPYKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanne NpU3HAKOB, CIETIICHHBIX € TOJIOM.

I'enotnn kak nenoctHas cucrema. IIneHoTponmuss — MHOXKECTBEHHOE [EHCTBHE IeHa.
MHOoXeCTBEHHBIN aJJICIIN3M. B3aumoneiictsue HeaJUIeIbHBIX T'€HOB.

KommnemenTtapraocts. Onuctas. [lonnmepus

BzaumopeiictBue reHotmia u cpensl npu  (opmupoBaHnu (peHoTHIIA. 3MEeHYHBOCTH
Mpu3HAaKoB. KadecTBEHHbIE W KOJNMYECTBCHHBIC TMPH3HAKA. BHUIBI W3MEHUHMBOCTH:
HEHACJICACTBECHHAS 1 HACIIC/ICTBCHHAS.

MoaudukannoHHas U3MEeHYHBOCTb. Poib cpenbl B (hOpMHUpOBaHUM MOIA(DUKATMOHHON
n3MeHYnBoCTH. HopMma peakiwn npr3Haka. BapuanmoHHbIHN psaf 1 BapuamonHast kprBas (B.
Horanncen). CroiicTBa MOTU(PUKAITMOHHOW N3MECHINBOCTHL.

I'enornnmueckas u3MeHUYMBOCTH. (CBOMCTBA TI'C€HOTHIIMYSCKOM M3MEHYMBOCTH. BuHbl
TCHOTUITUICCKON N3MEHUYMBOCTH: KOMOMHATHBHASI, My TAIIHOHHASI.

KomOunHaTiBHAasE M3MEHYMBOCTh. Meii03 M TIOJIOBOM TpOIleCC — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTH. Pollb  KOMOWHATHBHOW W3MEHUMBOCTH B CO3JaHHH T'E€HETHYECKOTO
pa3Ho00pa3us B MpeJieNiaX OHOTO BHJIA.

MyTailioHHasi W3MEHYMBOCTb. BuIbl MyTallMii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHbIE.
CrioHTaHHbIE ¥ WHIYLMPOBAaHHbIE MyTalMU. SAepHbIE U LUTOILIA3MATUYECKUE MYTALH.
Comarudeckre u T0J0BbIe MyTaruy. [[prauHbl BOSHUKHOBEHUS MyTaliii. MyTareHsl B uX
BIMSIHUE HA  OpPraHu3Mbl.  3aKOHOMEPHOCTH  MYTALMOHHOIO  Ipolecca.  3aKoH
TOMOJIOTHUYECKHX PSIOB B HacleAcTBeHHOW m3meHunBocTy (H.M. Bamiios). BuesnepHas

HN3MCHYMBOCTH U HACJICACTBCHHOCTD
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Kapuotun uenoBeka. MexayHapoaHas OporpaMMa KCCICIOBaHUS T€HOMA YEJIOBEKA.
Meroapl  W3YyYECHHWS] ~ TCHETHKH  YEJIOBEKA:  TI'€HEAJOTHYECKUH,  OJM3HEIOBBIM,

HHTOFCHCTH‘{CCKHP'I, HOHyJ'I?II_[I/IOHHO-CTaTHCTPI‘-ICCKPIﬁ, MOJICKYJIAPHO -TCHETHYCCKUI.




CoBpeMeHHOE olpeseeHne TEHOTHIIA: MIOJITHOTEHOMHOE CEKBECHUPOBAHUE,
FEHOTUIIUPOBaHWEe, B TOM uucie ¢ nomoupto [IIP-ananuza. HacnenctBeHHble
3a0oyieBaHusl 4enoBeka. ['©HHbIE M XPOMOCOMHBIE O0OJE€3HM uYenoBeka. boiesnu ¢
HACIIE/ICTBEHHOW  MPEIpPacION0OKEHHOCThIO. 3HAYeHWE MEOUIMHCKOW TEHETHKH B

MMpEeAOTBpAIICHUN U JICUCHUU T'CHCTUYCCKUX 3a0oneBanuii ueaoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukaryss M ceneKkius. 3apokKACHUE CeNeKUMH M JoMecTtukanuu. Yuenue H.U.
BaBmioBa o meHTpax MpPOHMCXOXKICHWS W MHOTO0Opasws KyJIbTypHBIX pacTeHuil. Poib
CENEKIH B CO3JJaHUU COPTOB PACTEHUH U MOPOJ] )KUBOTHBIX. COpT, MOpO/a, MTaMM. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HACIIEACTBEHHONW m3MeHunBoCTH H.M. BaBmiioBa, ero 3HadeHue
JUTSL CENIEKIIMOHHON pabOThI.

Metonsl  cenmeKmMOHHOW — paboTel.  MICKyccTBEHHBI ~ OTOOp:  MaccoBHIA U
VHAWBUIYaTBHBIA. DTanbl KOMOMHAIIMOHHOM cenekiuu. VcrbITanne Ipou3BOIUTENeH TI0
notoMcTBY. OTOOp MO TEHOTHITY C MMOMOIIBIO OLCHKH (PEHOTHIIA IOTOMCTBA U OTOOP 1O
FeHOTHITy ¢ noMouibio ananuza JHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJl CEJICKIIMOHHON paOoThl. PajuallioHHBIA U
XMMUYECKUH MyTareHe3 KaKk HCTOYHHUK MYTaluid y KyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonb3oBaHre T€HOMHOTO PEIaKTUPOBAaHHWA W METOJ0B pekoMOuMHaHTHBIX JIHK mms
MOJTyYEHUs] HICXOTHOTO MaTeprania Ui CENEKIHH.

[omyuyenne  monumuionmoB.  BHyTpuBumoBas — ruOpuamzanmsi.  Biv3kopoacTBeHHOE
CKpelIMBaHue, Wi MHOpHauHT. HeponcTBeHHOE CKpelmBanye, Wik ayTOpuauHr. I eteposuc u
ero mpuduHbL Mcrnons3oBaHue rerepo3uca B ceneknuu. OtrnanéHHas THOpHAM3AIISL.
[Ipeononenne Oecriomuss MEKBHIOBBIX T'HOpUIOB. JlOCTWKEHHS CENEKLMH PpacTeHUH M

JKUBOTHBIX

3.7

OOBEKTHI, HCTONB3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE M TKAaHEBbIE KYJBTYPBHI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTHKA. TpaauiroHHas OHOTEXHOJOIWS: Xj1eOoredeHue,
MOJTyYeHHUE KHUCJIOMOJIOYHBIX TMPOJIYKTOB, BHUHOAENHE. MHKPOOHOIOTUIECKUN CHHTES.
OOBEKTBl MHKPOOMOJIOTHYECKUX TexHoJorui. IIpom3BoacTBO Oenka, aMUHOKUCIOT H
BUTAaMUHOB. VICKYCCTBEHHOE  OIUIOAOTBOpPEHHE. PEeKOHCTpyKIMA  SHLEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/I TpaHCIUIAHTALIUY SAEP KIIETOK.

XpoMOcoMHasl ¥ reHHas MHxkeHepus. ICKyCCTBEHHBIN CUHTE3 T€HAa U KOHCTPYUPOBAHME
pexomOunanTHeix JIHK. JlocTmkeHHst M IMEpCHEKTHBBI XPOMOCOMHOW UM TEHHOH

WHXCHCPUHU. MC,ZII/IHI/IHCKI/IC OMoTeXHOJIOrnH. VcIioap30BaHNe CTBOJIOBBIX KIIETOK

Cucrema n MHOFOO6pa3I/I€ OpTraHu4YCCKOro Mmupa

4.1

Buonornueckoe paszHooOpazue opranm3mMoB. COBpEMEHHAsh CHCTEMa OPraHU4ecKOro
mupa. [lpuHiunel knaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMATHYECKUE TPYIIIIBI
OpTaHU3MOB.

OcoOEHHOCTH CTPOCHHUS U JKU3HEACATEIIFHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeW, OJHOKJIETOYHbIe TpPHOBL, OIHOKJIETOYHBIE BOJOPOCIH, JAPYTHE TPOTHUCTHL
Kononnanbueie opranu3mel. JIBIKEHHE OJHOKICTOYHBIX OPTaHU3MOB: aME&OomaHOE,
KTYTHKOBOE, PECHHYHOE. 3alllhTa y OJHOKJIETOYHBIX OpPraHu3MoB. Pa3mpakxuMocts y

OOHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHOTrOKJIETOUHBbIC pacTeHHs. B3auMOCBs3p YacTeil MHOTOKJIETOYHOTO OpraHHM3Ma.
TxaHu, opraHbl W CHCTEMBl OPraHOB MHOTOKIETOYHOro opraHu3ma. OpraHusm Kak
eauHOe 1enoe. TkaHu pacreHuil. TUNbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTebHAS,
MTOKPOBHAs, TPOBOIAIIASL, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOeHus, PyHKIIHN

" pacCIioJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereraruBHble M reHepaTHBHBIE OpraHbl pacTeHud. DYHKIUM OpraHoB U CHCTEM
opranoB. Kapkac pacrenuii. JIBM)KEHHE MHOTOKJIETOYHBIX pACTEHUH: TPONU3MBI U
Hactuu. [lormomenue BoAbl, YIJIEKUCIOrO ra3a U MHUHEPAIbHBIX BELIECTB PACTEHUSIMH.
Heixanme pactennii. Jnddysus razoB depe3 MOBEpXHOCTh KIETKH. |paHCIIOPTHBIC
CUCTEMBI pacTeHui. Briienenue y pacteHuil. 3ammra y MHOTOKJIETOYHBIX PAaCTEHMM.
Kyrukyna. Cpencta macCUBHOM M XUMHUYECKOU 3aiUThl. DUTOHUIUABL.

PazmpaxxuMocTe W perymsamuss y OpraHu3MoOB. Pa3ipakuMocTh W peryisanus Y

MHOT'OKJICTOYHBIX paCTCHI/II\/'I. PocrtoBrie BC€IICCTBA N UX 3HAYCHUC
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MHOrOKJIETOUHbIE JKMBOTHbIE. B3auMOCBS3b YacTell MHOTOKJIETOYHOTO OpraHu3Ma.
TKaHI/I, OpFaHI)I U CUCTEMBbI OpFaHOB MHOTOKJICTOYHOI'O OpFaHI/I3Ma. OpI‘aHI/I?:M KaK
enuHoe menoe. I'omeocTtas. TkaHM JKMBOTHBIX M 4YelOBeKa. THIIBI KUBOTHBIX TKaHEH:
OIIUTCIINAJIbHAsA, COCAUMHUTCIIbHAsA, MbIIIICYHAAd, HepBHaH. OCO6CHHOCTI/I CTpOGHI/Iﬂ,

(YHKIMH 1 pacTONOXKEHUs TKaHEeH B OpraHax KUBOTHBIX U YellOBEeKa

4.6

Oprasbl U CUCTEMBI OPraHOB XKUBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpraHoB. Omnopa
Tena opraHu3MoB. CKeNeThl OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. Hapy kHbIi
Y BHYTpeHHUH ckeneT. CTPOCHHE U TUIIbI COEAUHEHUS KOCTEH.

JIB>KeHHe MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanue >kxnBOTHBIX. [IMTaHME TTO3BOHOYHBIX
JKUBOTHBIX. J[pixaHue »uBOTHBIX. KoxkHOe Apixanue. YKabepHoe u IErouyHoe JbIXaHue.
JpIXaHue MO3BOHOYHBIX >XUBOTHBIX. ODBOJIIOLMOHHOE YCJIOKHEHHUE CTPOCHHUS JETKUX
MMO3BOHOYHBIX JKMBOTHBIX. [lpIxaTenpHas cucteMa dyenoBeka. MeXaHW3M BEHTWIISILIUU
NETKUX Y NTHIl ¥ MIEKOMUTAIONINX. TpPaHCIIOPT BEIIECTB Y OpPraHu3MoB. TpaHcmopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHusi. OBOJIIOLMOHHBIE YCIOXKHEHUS
CTPOCHHS KPOBEHOCHOW CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. BbIeneHne y oprannu3MoB.
Breigenenne y xuBoTHbIX. CoOKpaTuTenbHble Bakyoiw. Opranel BelaeneHus. CBs3b
[IOJIOCTH TeJla ¢ KPOBEHOCHOM U BBIIEIUTENIBHONM CcUCTEMaMu. BeineneHnue y
MTO3BOHOYHBIX JKUBOTHBIX. 3aIllUTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M uX
MIPOM3BOHBIE.

PaznpaxxuMocTs U perymsuus y OpraHusMoB. Pa3apaXuMocTb y OIZHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npa)kuMocTh W PErymisius y MHOTOKJIETOYHBIX PACTEHUH.
PocToBbI€ BeniecTBa 1 MX 3HAYEHHUE.

Hepenas cucrema u pedaexTopHasi perymsius y MHOTOKJIETOYHBIX )KHBOTHBIX. HepBHas
cUCTeMa U €€ OTAENbl. DBOJIIOLMOHHOE YCIOXKHEHHE CTPOEHHMS HEPBHOM CHCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputMoB U mporpamm s 3QQPEeKTUBHONW (QYHKIHMOHATLHOH aHHOTALIUH
T€HOMOB, TPAHCKPHUIITOMOB, MPOTEOMOB, META0OJIOMOB MHKPOOPIaHHW3MOB, PAaCTEHUH,

JKHMBOTHBIX M YCJIOBCKaA




5.1

OpFaHI/I3M YCJIOBCKA U €ro 310POBLEC

Oprasel M CHCTEMBI OpraHoB dYenoBeka. OTmenasl TOJOBHOTO MO3ra I03BOHOYHBIX
JKUBOTHBIX. Peduiekc u pedektopHas ayra. be3ycnoBHbIE W YCIOBHBIC pPe]IIeKCHI.
I'ymopanbHast peryiduus M SHAOKPUHHAs CHUCTEMa >XUBOTHBIX W 4enoBeka. JKenessl
SHJIOKPUHHOW CHUCTEMBI U UX FOPMOHBIL. JleficTBHUE TOPMOHOB. B3auMOCBsI3b HEPBHOM U
SHIOKPWHHOU cHcTeM. | mmoramamo-rumodusapHas cucreMa. Pedurekc u pediiekTopHas

nyra. be3ycinoBHbIE U yCIOBHBIE pedIIeKCh

5.2

3ammra opraHuzMa oT Oone3Heil. MMmyHHast cucTtema uenoBeka. KileTo4HBIA H
TYMOPaJIbHBI IMMYHUTET. BpOXXAEHHBIA, TPHOOPETEHHBIN CIIEU(UISCKII UMMYHHUTET.
Teopus xknoHanbHO-cenekTuBHOro uMmmyHnurera (I1.9pnux, @.M.bepuer, C.Tonerasa).
BocnanurensHele OTBETHI OpraHu3MoB. Pojib BpOXIEHHOTO MMMYHHTETa B Pa3BUTHH

CUCTEMHBIX 3a00JIEBaHUI

5.3
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9.5

Kposenocnas cucrema u e€ opranbl. Cepaie, KpOBEHOCHBIE coCcyAbl U KpoBb. Kpyru
KpoBooOpateHus. Pabora cepana u e€ perymsmus

Hpixanme yenoBeka. uddys3us razoB dUepe3 MOBEPXHOCTh KIETKU. JlpIxareipHas
CHUCTEMaA 4YCJIOBCKA. I[LIX&TCHLHEUI IMOBECPXHOCTh. PCFYJ]SIHI/ISI JAbIXaHUS. I[I)IX&TCHBHI)IC
00BEMBI

[MumeBaputensHas cuctemMa d4enoBeka. OTxmesnbl  NHIIEBAPUTEIBHOTO — TPAKTA.

HI/IHIeBapI/ITeJ'IBHBIe KCJIC3BbI. BHYTpI/IHOJIOCTHOG " BHYTPHUKIIETOUYHOC IMUIIEBAPCHUC

5.6

IloxkpoBel m wux mpousBoasblie. Opransl BbiaeneHus. Iloukn. CrpoeHne n
¢yHkunonupoBanue HedpoHa. DuibTpanus, cekpenyss U oOpaTHOE BCachIBaHHWE Kak

MeXaHU3Mbl paboTHI OpraHoB BbleneHus. O0pa3zoBaHie MOYH y YeTIOBEKa

5.7

I[BI/I)KeHI/IC yeJIoBeKa: MblieyHas cucrema. CkelleTHbIe MbIOIOBI 1 UX pa60Ta. CTpOGHI/Ie

1 TUIIBI COCAUHCHUA KOCTei

6.1

Teopwus 3Bomonuy. PazButue xu3HM Ha 3emiie

OomonmonHas teopus Y. apsuna. IIpennochiIKM BO3HMKHOBEHUS JapBHHHU3MA.
JKusHb 1 HayuHas nesrenpHoCcTh Y. JlapBrHAa.

Hewxkymme cwibl 3Boonuu BuaoB mo Y. JlapBuHy (BBICOKash HMHTEHCHBHOCTH
Pa3MHOXEHUsI OPraHU3MOB, HACIIEACTBEHHAs H3MEHUMBOCTh, O0ph0a 3a CyIIecTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIA 0TOOD).

Odopmrnenne cuaTeTnyeckoi Teopun oHBomonuu (CTD). HeifrpanpHas Tteopus
sBosronuy. CoBpeMeHHast HBOJIIOIIMOHHAS ONOJIOTHs. 3HaU€HHE YBOJIOIMOHHON TEOPHUHU B

(hopMHPOBaHNH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa

6.2

[Momynsiiust kak 37eMeHTapHas eauHWIa 3BoNorun. COBpEMEHHbIE METOBI OIEHKH
TEHETHUYECKOTO Pa3HOoOOpasusi M CTPYKTypbl momyisuuid. M3menenue reHodoHIa
MOMYJSIIAKM  KaK dJJeMEHTapHOe »SBOJIIONHMOHHOE SBJIEHHE. 3aKOH T'e€HETHYECKOTro
paBHoBecus J[x. Xapau, B. Baiin6epra.

OneMeHTapHble (aKTOPHl (IBIDKYIIAE CHUIBI) DBOJIONUH. MyYTallMOHHBIN IpoIecc.
KomOunatuBHast wu3MeHuuBOCTh. Jlpeiip TeHOB — ciiyvyaiiHble HeEHaNpaBICHHBIE
M3MEHEHUS 4acTOT ajuieield B momyssimuax. DQdext ocHoBatens. Murpanuu. M3omsmus

nomyJsiuid: reorpaduveckas (IpoCTpaHCTBEHHAs ), Ononornyeckas (penpoayKTUBHAS).




EctectBenHbIli 0TOOp — HampaBisiomui ¢GaxTop SBoitonud. DOPMBI €CTECTBEHHOTO
oTOOpa: IBIXKYIINH, CTaOMIM3HPYIOMWN, paspbiBaomuil (qu3pynTuBHbIH). [lomoBoit
otoop.

[Ipucmoco6meHHOCTh OpPraHU3MOB KakK pe3ylbTaT MHUKPOABOJIONWH. BO3HUKHOBEHHE
npucnocoOneHnii 'y opranm3moB. Apomopdo3sl u  uanoagantanuu. [Ipumepsr
MIPHUCTIOCOONIEHUH Y OpraHn3MOB. OTHOCHTEIHHOCTH MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepun u crpykrypa. BumooOpa3zoBaHme Kak pe3yinbTaT MHUKPOIBOIIOLNH.
Wzonsuust — kmoueBoit aktop BugooOpazoBanus. [lytn u cocoObl BUI00OOpa30BaHUS:
ajronaTpudeckoe (reorpauaeckoe), CHMITATPHIECKOE (IKOJIOTHUYECKOE), «MTHOBEHHOEC)
(monmmutonau3anys, rudpuau3anys). JIuTeIbHOCTh 3BOIOLUOHHBIX MTPOIIECCOB.
MexaHn3Mbl GOPMHUPOBAHHS OMOJIOTHIECKOTO Pa3HOOOpa3Hs.

Ponme 3BomronmoHHOW OuonorMu B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHHs
OomopasHooOpa3usi. MUKpPOIBOMIONAA W KOJBONIONHS TApasUTOB W HX XO35EB.

MexaHu3mbl GOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOpHOBI ¢ Hel

6.3

6.4

Metoapl HW3y4eHHUs] MaKpOdBOMIONMH. [lameoHTONOrHYecKue METONbl  H3y4YeHHS
sBosronmu. [lepexoansie Gopmbl 1 GUIIOreHETHUECKUE PSIIbI OPTaHU3MOB.
Buoreorpadpuueckne meronpl usyueHus odBomonuu. CpaBHeHue ¢uopsl H  (ayHBI
MaTepUKOB W OCTPOBOB. buoreorpadudeckue obmactu 3emin. Buabl-oHIEMHUKH |
PEIUKTHI.

OMOPHOIOTHYECKUE U CPAaBHUTEIBHO-MOP(POJIOTrHUECKIE METO/IbI M3YUYEHHs 3BOJIOLKH.
l'eneTnyeckrie MeXaHWU3MBI DBOJIOIMU OHTOTCHE3a U TIOSBICHUS 3BOJIIOLUOHHBIX
HOBIIECTB. [ OMONIOTMYHBIE W aHAJOTMYHbIE OpraHbel. PyauMeHTapHblE OpraHel M
aTaBU3MbL. MOJEKYJISIpHO-TEHETUYEeCKNEe, OMOXUMHYECKHE M MaTeMaTHYECKHUE METOJIbI
n3ydeHHus OSBOMOLMH. ['omonornunele TeHbl. COBpEMEHHBIE METOABI IOCTPOCHHS
(UIIOreHeTHIECKUX JePEBHEB.

XPpOMOCOMHBIE MYTALIMU U 3BOJIIOLIUS TEHOMOB.

OOmue 3akoHOMepHOCTH (TmpaBuia) dBoyONMHA. HeoOpaTUMOCTh — IBOJIOIMH.

A,HaHTPIBHaH paauanuys. HepaBHOMepHOCTB TEMIIOB 5BOJIFOITNHA

Hayunble Tumorte3sl NpOUCXOXKACHUS >XKU3HM Ha 3emsie. AOHMOreHe3 W TMaHCIEePMUS.
JloHayuHbple TIpEACTaBIEHHS O 3apOXKICHUHM  KM3HH (KpeanmnoHW3M). | mmoresa
MIOCTOSTHHOT'O CaMO3apOoXAEHUs >KM3HM U €€ omposepkeHue omneitamMu @. Penum, JI.
Crnaynannanw, JI. ITactepa. [IporcxoxaeHne sKU3HA U aCTPOOHOIOTHSL.

OcHOBHBIE 3Tambl  HEOpraHW4eckoil sBomounu. [lnaHerapHas —(reosoruueckas)
3BOMIONMA. XHUMHYECKasi dBOJIONHUSA. AOHMOTEHHBII CHHTE3 OpraHMYECKHX BEIIECTB M3
Heopranuyeckux. Omnbir C. Mumnepa u I. HOpu. OOpazoBanue momuMepoB u3
moHoMmepoB. KoarepBarras rumnore3a AWM. OmapuHa, rumoTe3a MEpBUYHOTO OyhOHA
JIx. Xonneiina, renerndeckast runote3a . Mémnepa. Pubo3umsr (T. Uek) u runoresa
«vupa PHK» Y. I'un6epra. @opMupoBaHue MeMOpaH M BOSHUKHOBEHHE MTPOTOKJICTKH.
Uctopus 3emsmm um Mmeronsl €€ wu3ydeHus. lIckomaemble OpraHMYeCKHE OCTaTKH.
l'eoxpononoruss m e€ wmerompl. OTHOCHTENbHAT M aOCONIOTHAST TEOXPOHOJIOTHSL.
I'eoxpoHonornyeckas mkania: 30HbI, 3pbl, IEPHO/BI, JTTOXH.

HavansHbIe STaImbl OpFaHI/I‘{eCKOﬁ sposronui. [losiBIeHNE W ABOJIOIHS IIEPBBIX KIICTOK.




Opomionust  MeTtabonu3Ma. BoO3HMKHOBeHHE TMEpBBIX dKocucTeM. CoOBpEeMEHHBIE
MHKpPOOHBIC OHMOIUIEHKH KaK aHajior IMepBBIX Ha 3emite coobmectB. CTpOMAaTOIUTHI.
[IpokapuoThl 1 3YKapHOTHI.

[Iponcxoxnenne 3yKapuoT (CHMOHWOTEHE3). DBOIIONUOHHOE TPOUCXOKICHUE BHUPYCOB.
[IpoucxoxneHue MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpYII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC 3Tallbl DBOJIONWN BBICIINX pacTeHui. OCHOBHBIE apoMOp(]O3bl PACTCHHMA.
Brixon pactenuii Ha cymry. IlosBineHne cIOpOBBIX pacT€HUM M 3aBOEBAHUE UMH CYIIH.
Cemennsle pacTeHus. [IporcxoxieHre IBETKOBBIX PACTCHUH.

OCHOBHBIE 3Tambl SBOJIONUM XKUBOTHOTO Mupa. OcHOBHBIE apoMop(ho3bl >KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pBIB — TOSBICHHE COBPEMEHHBIX THITOB. llepBbie
XOpJOBBIC KUBOTHBIC. JKM3HH B BOJE. ODBOJIOIUS IO3BOHOYHBIX. IIpomcxoskaeHme
am¢ubwmii u perrruiwii. [Iponcxoxknenue MiekonuTaommx 1 nTull. [IpuHImn KirrogeBoro
apomopdo3a. OcBoeHHE OSCIIO3BOHOYHBIMU M II03BOHOYHBIMH JKUBOTHBIMU CYIIIH.
PasButue xu3HM Ha 3emiie MO »paM MU MEPUOJAM: apXeH, MpoTepo30il, Mmaneo30i,
Me3030H, KaifHo30M. OOmas XapaKkTepUCTHKa KIMMaTa W TEOJIOTHYECKHX TMPOIIECCOB.
[losiBnenne u pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHME: €ro YCIOBHUSA H
BIIMSIHUE Ha Ta30BBIH cocTaB aTMOC(hephI.

MaccoBble BBIMUPAHUSI — SKOJIOTHYECKHE KPH3HCHI Npouuioro. IIpuumHbl U crencTBus

MacCOBBIX BEIMUpaHWil. COBpEMEHHBIN 3KOJIOTHYECKUI KPU3HUC, €r0 0COOEHHOCTH

6.5

Pazmenst wu  3amaum  aHTpomomornd. Metonasl  anTpomnosyoruu.  CTaHOBJIEeHHE
MIPEICTaBICHNN O IPOUCXOKICHUH YenoBeka. COBpEMEHHBIE HAyYHbIE TEOPHUH.
CxoncTBO dyenmoBeka € OKMBOTHBIMU. CHCTEMaTHUECKOE TIOJIOKEHHE  YeOBeKa.
CBuzeTesnbCTBa CXOJCTBA YEJIOBEKA C XHUBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrnvecKue,
aMOpHoJIoTHYECKHEe, (HU3UOJIOr0-OMOXUMHUECKUE, MOoBeAcHUYecKue. OTauuus 4deaoBeKa
OT XMBOTHBIX. [IpsAMOXOX/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IpH3HAKOB. Pa3Burne
TOJIOBHOTO MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

Hewxymme cunbl  (hakTopel)  aHTPONOIrEeHEe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIC.
CooTHoIIIeHNEe OHOJIOTHYECKUX W CONMABHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaUM aHTPONOreHe3a. ABCTPAJONUTEKH — JBYHOTHME MPENKH JIOJEH.
UYenoBek yMenblid, NEPBbIE M3TOTOBIEHUS OpyAui Tpyna. UenoBeK NpSMOXOIALIUN U
NEpPBbIA BBIXOA JitoAel 3a mpeaensl Adpuxu. YenoBek reinensOeprckuii — oOmui
MIPEeIOK HEeaHIePTAIHCKOTO YeIOBEKA M YeJIOBEeKa pa3yMHOT0. YenoBek HeaHAepTaTbCKUN
KaKk BHJ JIIOAE€H XOJIOAHOTO KiMMaTa. YeraoBeK pa3yMHBI COBPEMEHHOrO THIIA,
JICHUCOBCKUH YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32 IpejienaMu AQpuky.

DBOJIOLMUSI COBPEMEHHOTO 4elloBeKa. EcTecTBEHHBI O0TOOp B MOMYJSLUAX YeJIOBEKa.
MyranuoHHbI Tporiecc W noiauMopdusM. [lonynsiuoHHBIE BOJHBI, JApeid TreHoB,
Murpanus 1 «3pHexT oCHOBATEN s B MOMYJISALHSIX COBPEMEHHOTO YeJIOBEKa.
YenoBeueckne pacel. [loHsaTue o pace. bonpimme pacel: eBporeonmHas (eBpa3miicKas),
aBCTpasio-HerpouaHas (PKBaTopuaibHas), MOHIOJOMIHAS (a3MaTCKO-aMepUKaHCKasl).
Bpewms u myTu pacceneHus yenoBeka o raHeTe. EAMHCTBO denoBeueckux pac. Hayunas

HECOCTOATCIIbHOCTL pacu3ma. HpI/ICHOCO6J'IeHHOCTB YCJIIOBCKAa K pa3HbIM YCJIOBHUAM




OKpyKaromieii cpenpl. BnusiHue reorpaduyeckoil cpempl u npelida TEeHOB Ha

MOPQOIIOTHIO ¥ (PU3HOIIOTHIO YETIOBEKa

DKOCUCTEMBI U MMpUCymure MM 3aKOHOMEPHOCTH

7.1

7.2

7.3

Pazgensl u 3agaun sxonorun. CBsi3b 9KOJOTUU C APYTUMU HAYKaMH.
Mertonp!l skosoruu. IlomeBpie HaOMIOACHU. DKCIIEPUMEHTHI B DKOJIOTHH: TIPHUPOIHBIC H
naboparopHbie. MoneaupoBaHHE B DKOJOTUH. MOHUTOPHHT OKPYXArOIICH CPEIIb:

JIOKAJTBHBIA, PETHOHATBHBINA 1 TII00ATEHBII

Oxomorndeckne (GakToppl M 3aKOHOMEpPHOCTH UX AcictBusa. Kiraccudukarms
9KOJIOTHUECKMX (PaKTOpOB: a0HOTHYECKHe, OWMOTHYECKHE, aHTpomoreHHsie. OOuue
3aKOHOMEpPHOCTH JEWCTBUS dKomorndeckux ¢akropoB. IlpaBumo wmuammyma (K.
Hlnpenrens, HO. Jlubux). TomepaHTHOCTh. OBPHUOMOHTHBIE ¥ CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotndeckue paxTopbl. CBET Kak dKoJIOrHdeckuii pakTop. JefcTBre pa3HBIX Y4aCTKOB
COJIHEYHOTO CIIEKTPa HA OPraHU3Mbl. DKOJOIMYECKHE TPYIIIBI PACTEHUN U )KMBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHANIbHAS POJb cBeTa. DOTOMEPHOTU3M.

Temnepatypa kak skomormdeckuii (aktop. [leficTBue TemrmepaTypbl Ha OpPTaHHU3MBL.
[NoiikunoTepMHble U TOMOWOTEPMHBIE OpPraHU3MBL. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpTaHU3MBI.

Bnaxxnocts kak skojormdeckuii Qaxtop. [IpucnocoOneHuss pacTeHUH K MOICPIKAHHIO
BojHOro Oamnanca. Kiaccugukauust pacreHuii mo oTHOWEHUIO K Boze. llpucnocobnenuns
YKUBOTHBIX K HI3MEHEHHIO BOJHOTO PEXHMA.

Cpensl oOWTaHMsSI OPraHU3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MOYBEHHAs, IITyOWHHAS
MO/INIOYBEHHAs, BHyTpUOpraHu3MeHHasd. @Ou3uko-xuMHyecKue OCOOEHHOCTH Cpejn
oburanus oprann3MoB. IIpucnocobnenns opraHu3MoB K JKU3HU B Pa3HbIX cpenax.
buonornueckue putmel. BuemHme u BHyTpeHHHE pHUTMBI. CyTOYHbIE M TOAMYHBIC
put™MelL. IIpucnocobaeHHOCTE OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUH KU3HH.
XKuznennsie popmer opranuzmoB. [lonsarue o xxuszHeHHOU (opme. JKuzHeHHBIE HOPMBI
pacTeHMi: JepeBbsA, KyCTapHHKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJICTHHUE
TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI, TE€OOHOHTHI, a3POOHOHTHI.
Oco0eHHOCTH CTPOCHUS B 00pa3a )KU3HH.

Bbuotnueckne ¢dakropel. Buasl OHOTHYECKMX  B3aMMOJICHUCTBUIN:  KOHKYPCHIIHS,
XHMITHAYECTBO, cuMOMO3 W ero Qopmel. [lapasutusm, Koomepamus, MyTyaju3M,
KOMMeHcalln3M (KBapTHPAHTCTBO, HaxJeOHW4YecTBO). HeTpoduueckrne B3amMomencTBus
(Tormmueckue, Qopuueckue, (adbpuyeckue). 3HaUEHUE OMOTHYECKHX B3aUMOJCHCTBUN
JUIS CYIIECTBOBaHMS OpPraHM3MOB B cpele oOuTaHusA. [IpuHIMI KOHKYPEHTHOTO

HCKIHOYCHUA

OKOJOTMUECKUEe XapaKTePUCTUKH TOMMysuu. [lomynsnus kak Ouoiorndeckasl CUCTeMa.
Poxr HEeogHOpOMHOCTH cpenbl, PH3NIeCKUX OapbepOB U OCOOCHHOCTEH OMOJIOTHN BHIOB
B ()OPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpHI momyssnuii. OCHOBHBIE MOKa3aTeIH
MOMYJISIIIAN: YUCIICHHOCTD, TUIOTHOCTh, BO3PACTHAS | MTOJIOBAasi CTPYKTYPa, POKIAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPAIIHSL.

OKojoruyueckas CTpykTypa momyisiui. OneHka YUCIEHHOCTH NOMyNsauuu. JnHamuka




MOMYJISIIIAA M €€ perynsius. BHoTHYeckuii MOTEHIMANl MOIMyNIsanud. MoaeaupoBaHue
TUHAMHKH TOMyJsAud. KpuBble pocTa YMCICHHOCTH MOMYIsind. KpuBbIe BBDKUBAHHSL.
Perynsmust 4ucaeHHOCTH TOMYJISAIUI: POib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT
IDIOTHOCTH. DKOJOTHIECKUE cTpareruu BuaoB (- u K-ctparerun).

[onstue 00 »skonormueckoit HUIIe BUaa. MectooOutanue. MHOTOMEpHas MOJCIb
skosornyeckod Humu Jx.JM. XaTtumHcoHa. Pa3Mephl  3KOJOTHYECKOW  HUIIM.
[lorenumanpHas U peann30BaHHAS HUIIH.

Bun kak cucrema momynsiuii. Apeanibl BHIIOB. BUIbI M MX JKM3HCHHBIC CTPATETHH.
3aKOHOMEPHOCTH TIOBEICHUS W MUTpaIWii JKUBOTHBIX. bBHONOTWYECKWE WHBA3HU

YYKEPOJHBIX BUI0B

1.4

7.5

CoobmiectBa opraHu3MoB. buorneHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHM3MaMd B
OmoreHo3e. DkocucreMa Kak oTkpeitas cucreMa (A.J[kx. Tencnn). DyHKIHOHATBHBIC
ONOKM OpraHM3MOB B OKOCHUCTEME: MPOAYLIEHTH, KOHCYMEHTBHI, pEIyLEHTHI.
Tpodwuueckne ypoBHH. Tpodudeckre 1enu u ceTH. AOMOTHYECKHE OJIIOKH IKOCHUCTEM.
[TouBbI 1 MBI B 3K0cUcTeEMax. KpyroBopoT BelecTB U MOTOK 3HEPTUHU B 3KOCHUCTEME.
OcCHOBHBIE TOKa3zaTeNH OJKOCHCTEMBL. bromacca W MNpOIYKIMs. OKOJIOTHYECKHE
nmUupaMUuabl YUCCII, OHMOMAacCCHl U OHEPruu.

HamnpagienHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccud. IlepBudHbIe 1 BTOpUYHBIE
CYKLIECCMH W WX TPUYMHBL. AHTPOIIOTEHHBIE BO3JAEHCTBUS Ha cykueccuu. KimmakcHoe
coobmecTBo. bropazHooOpasue 1 MoJHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIECTB.

[Ipupoanbie s3KOCUCTEMBI. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATpo3KochcTeMa. ATpOLEHO3.
Pazmmuns MECKAY aHTPOIIOT€HHLIMUA U IMTPUPOJHBIMU S3KOCUCTEMAMMU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozackast ¢iopa u dayHa.
CuHaHTponHM3anUsl TOPOJACKOH (ayHbl. buonormyeckoe W XO3SHCTBEHHOE 3HAYCHUE
arpo’KocUCTeM U ypOO3KOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHMS OCHOBHBIX
B3aUMOJICUCTBUI OPTraHU3MOB B 3KOCHCTEMAX.

IlepeHoc oHepruM M BEUIECTB MEXKIY CMEXHBIMA 3KOCHCTEMaMHu. YCTOHYMBOCTD
OpraHusmoB, HOHy.HS[HI/Iﬁ U 3KOCHCTEM B YCJIOBHAX CCTCCTBCHHBIX W aHTPOIIOICHHBIX

BO3IEHCTBUN

Buocdepa — oOmernanerapHas 006osouka 3emMiln, Ilie CYyIIECTBYET WJIM CYyLIECTBOBAja
*u3Hb. Yuenue B.W. Bepuajckoro o ouocdepe. O6mactu onochepst u eé€ cocras. XKupoe
BeliecTBO 6uocdepsl u ero GyHKIHU.

3aKOHOMEPHOCTH CyliecTBOBaHMs Orochepbl. OcobeHHOCTH OHochephl KaK rio0aabHOM
sKocucTeMbl. [luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemiecTB u
OroreoXMMHUYECKUe Kb (YIiieposa, a30Ta). PUTMUYHOCTD SBJICHUH B OHocdepe.
3onansHOCTH Onochepsl. [lorstue o 6Guome. OcHOBHBIE OMOMBI CYIIU: TYHAPA, XBOWHBIE
jeca, CMEIIaHHbIe W IIMPOKOJIMCTBEHHBIE Jieca, CTENN, CABaHHBI, ITyCTBIHHU, TPOIINYECKHE
Jieca, BBICOKOTOpbs. Kimnmar, pacTUTeNbHBIN 1 )KUBOTHBINA MUP OHOMOB CYIIIH.
CrpykTypa u (YHKIOUS SKHBBIX CHCTEM, OIIEHKAa HMX pPECypCHOTO NOTEHIMana |

OouocdepHbIX GYHKIUHA

7.6

OKOJIOTHYECKHE KPHU3WChI M WX TNPUYHHBL. Bo3zaelicTBue uenoBeka Ha Owuocdepy.




3arpsi3HeHNe BO3AYIIHOM cpeabl. OXpaHa BOo3AyXa. 3arps3HeHue BogHON cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymenmne moussl. OxpaHa IMOYBEHHBIX pecypcoB. M3meHenwme
KJIUMarta.

AHTpOTIOTEHHOE BO3NIECHCTBHEC Ha PACTUTCIBHBIA W JKHBOTHBIH wMup. OxpaHa
pacTUTENBHOTO M XKUBOTHOr0 Mupa. OCHOBHBIE PUHIMITBI OXpaHbl IpUpoasl. KpacHbie
kaurn. Oco6o oxpansembie npupoaasie Tepputopun (OOIIT). boranndyeckne camasl u
300JI0TUYECKHE TTaPKH.

OcCHOBHbIE IPHUHIUIBI YCTOHYUBOTO Pa3BUTHUS YEJIOBEUECTBA U MpUpObl. PaninonansHoe

MIPUPOIOTIOIL30BaHNE U COXPAHCHHE OHOJIOTHYECKOTO pa3Hoo0pasns 3eMiTH




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. buonoruueckue cucremsl U npoieccer; 10 knace. yrinyonenHoe ooyuenue Tepemor A.B.,
Ilerpocosa P.A. OGmiecTBo ¢ orpanndeHHO# 0TBeTCTBeHHOCThIO « MOl MHEMO3WHA»
* buonorus. buonornyeckue cucremsl 1 mpoueccsr; 10 kinace. yrimydnenHoe ooydernne. Tepemos A.B.,

[lerpocosa P.A. OGmiecTBo ¢ orpanndeHHO# 0TBeTCTBeHHOCThIO « MOl MHEMO3HWHA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bubmuoreka LIOK






