MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunuctepcTBo 00pasoBanusi KpacHosipckoro kpasi

Ynpasienue o0pazoBanusi aaMuHucTpanun EpmakoBckoro paiiona

MBOY "Caaounckaa COHII"

PACCMOTPEHO

PykosoguTens 11IMO
(700 ¥

babuu E.A.

ITporokoaNe 1 ot «30»
asryct 2023 r.

VTBEPXJEHO, "

~Jupexto -
X TN o SR g S

N _/T"HMOMKO W.H.
[Tpuxa3Ne 01-03-180\01 ot
«01» centsbpr 2023 .

PABOYAS ITPOT'PAMMA

(ID 3444872)

yueOHoro npeamera «buosorusi. Yriy0JieHHbI YPOBEHb»

utst ooyuatomuxcs 10 —11 kmaccon

c. Canoa 2023



MNOSCHUTEJBbHAS 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 Poccutickoit ®eneparmy, ®I'OC COO, Konnennuu npenonaBanus yaeoHoro npeamera «buosorus»
Y OCHOBHBIX MOJIOXKEHUH (penepanbHOi paboueil mporpaMMbl BOCTIMTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-HAy4YHbIE NpeaMeTs». 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 TMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEJHHM OOLIUM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHUEM. B To e BpeMsl KaKAbIH M3 3THX YYeOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH Ha NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3ajlay, CBA3aHHBIX ¢ MpOQOpHUEHTaluel 00yJaroIuXcs U CTUMYJIMPOBaHUEM WHTEpeca K
KOHKPETHOM 00J1aCTH HAy4YHOTO 3HAaHHS, CBSI3aHHOTO C OHWOJIOTHEH, MEIUIMHOW, OSKOJOTHEH,
TICUXOJIOTHEH, CTIOPTOM WMJIM BOEHHBIM JIETIOM.

[Iporpamma o yuyeOHoMmy npeamery "buosiorus” na€r nmpenctaBieHue O IENU U 3a1a4axX U3yueHUs
yuebHoro npenmera «buonorusi» Ha yriyOoaEHHOM ypoBHE, ompesesseT 00s3aTenbHoe (MHBApUAHTHOR)
MpeIMETHOE COJep)KaHue, ero CTPYKTYpPUpPOBaHME IO pa3fesiaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHIyeT MOCJIEeJ0BATeIFHOCTh HM3Y4YeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyyaromuxcs. B
mporpaMMme 1Mo OMOJIOTHH PeaTn30BaH MPHHIUI NMPEEMCTBEHHOCTH C W3YYEeHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarogaps 4eMy MPOCMAaTPUBAETCS HANIPABIEHHOCTh Ha TOCIIEeIYIOIIee
pa3BuTHE OWOIIOTUYECKHX 3HAHUM, OPHUEHTHUPOBAaHHBIX Ha (HOPMHUPOBAHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHSI, JKOJOTHYECKOTO MBIIIICHHS, NPEACTaBIeHHA O 370pOBOM o0Opa3e >KW3HH, Ha
BOCTIHTaHWE OEpPEeXHOTO OTHOIICHHS K OKPYKAaIoIel MpupoAHoi cpene. B mporpamme mo Ouonoruu
TaKXXe IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorusi» B peanmsanum tpedoBanuit ®I'OC
COO x mIaHUPYeMBIM JIMYHOCTHBIM, METANPEIMETHBIM W TPEAMETHBIM pe3yiabTaraM OOydeHHS U B
(hOpMUPOBAHUN OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHON JEATEIFHOCTH OOYUYAIOUIUXCS MO OCBOSHHIO
coJlepkaHusi OMOIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusI.

YueOHnsii npeamer «buonorus» Ha ypoOBHE CpemHEro o0mero oOpa3oBaHUs 3aBepIIaeT
Omosoruueckoe oOpa3oBaHWE B IMIKOJIE W OPHEHTUPOBAH HAa paCIIUpPeHHe W YIIIyOJNeHWe 3HaHWi
00ydJarommxcs O XKUBOW MPHUPOJE, OCHOBAX MOJEKYJSPHONH W KIETOYHOW OMOJOTHH, SMOPHOJIIOTHH U
OMOJIOTHY Pa3BUTHS, TEHETUKH, CENIEKIINN, ONOTEXHOJIOTHH, SBOJTIOIMOHHOTO YUEHUS M DKOJIOTHH.

Uzyuenne yuebnoro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE OpPHMEHTUPOBAHO Ha
MOATrOTOBKY OOYYalOUIMXCSl K MOCJIEAYIOMIEMY IONIYyYEeHHIO OMOJIOTHUECKOro oOpa3oBaHMs B By3axX H
OpraHu3alMix CpeAaHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COIAEPXaHUS COCTaBIISET
cucremMa OWOJOrMYECKMX 3HAHWH, MOJYYEHHBIX MPH H3yYEeHHH OOYYarOIIMMHCA COOTBETCTBYIOIIMX
CHCTEMAaTHYECKUX pa3/ienoB OMOJIOrHK Ha ypOBHE OCHOBHOTO o01ero 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 OWOJIOTHYECKHE CBEICHHWA NPHUKIAAHOTO M TIOMCKOBOTO XapakTepa, KOTOPBIE MOXKHO
MCIIOTIb30BaTh KaK OPUEHTHPHI AJIs TOCeNyIomero Beioopa npodeccnu. Bo3mokHa TakKe HHTErpaIus
OHMOJIOTUYECKUX 3HAHHUW C COOTBETCTBYIONIMMH 3HAHUSMHU, TIOJTYYEHHBIMHI 00YUYAOIIMMUCS TPU U3YUCHUU
(bU3NKHU, XUMUH, Teorpaduu 1 MaTEMaTHKH.

CtpyKTypa mporpaMMbl 10 yaeOHOMY IpenMeTy "buonorus" oTpaxaeT CHCTEMHO-YPOBHEBBIA U
SBOJIIOIIMOHHBIA  MOAXOABI K U3y4deHWIo Owosormu. COrjacHO WM, H3Y4YalOTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapakTepHBIE ISl JKMBBIX CHCTEM pa3HOTO YPOBHS OPTaHHW3AIMH, SBOJIOIHN
OpraHUYECKOTO MHpa Ha 3eMJie, COXpaHEHHUS OMOJIOTHYECKOTO pasHoobpasms tianeTsl. Tak, B 10 kmacce
U3y4YarOTCS OCHOBBI MOJICKYJIIPHOM W KIETOYHOW OWOJOTHH, SMOPHOJIOTHU U OHOJIOTHU DPa3BUTHS,
TCHETUKU W CENICKIUH, OWOTEXHOJIOTMH W CHUHTETHUYECKOW OHOJIOTHH, aKTYaIM3UPYIOTCS 3HAHUS



oOydatomuxcs 1o OOTaHWKE, 300JIOTHH, aHATOMUM, (hu3monoruu uenoBeka. B 11 kimacce w3ywarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTUU U YUEHUE 0 Ouocdepe.

Y4eOHsiii peaMmer «buosorusy npu3BaH 00ECIEUUTh OCBOCHUE 00YYArOIUMUCS OUOTOTUYECKIX
TEOpUH ¥ 3aKOHOB, UJICH, IPUHIUIIOB U TPaBUJI, JISKAINX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHON
KapTUHBI MUpPA, 3HAHUNA O CTPOCHUM, MHOTOOOPa3HH M OCOOCHHOCTSX KJICTKH, OpraHu3Ma, MOIYJISIIUH,
OMOIIeHO3a, 3KOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTIDKEHHUSIX, COBPEMCHHBIX HUCCIICOBAHUAX B
OHMOJIOTHY, TPUKIATHBIX ACTCKTaX OWOJOTHYECKHMX 3HAaHWH. J[ns pa3BuTHs M TOJACPKAHUS HHTEpeca
oOydaromuxcss K OHWOJIOTMM Hapsy CO 3HAYUTEIBHBIM OOBEMOM TCOPETHUYECKOTO MaTepuana B
COJICP)KAHUU TPOTpaMMbl IO OHOJOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C UCTOpUCH CTaHOBICHHUS U
pa3BUTHUS TOU WM MHOHN 00JIacTH OMOJIOTHY, BKJIAJIOM OTCYCCTBCHHBIX U 3apyOCKHBIX YUEHBIX B PCIICHHUE
BXHEHIITUX OMOJIOTHUECKUX U IKOJIOTUYCCKHUX TPOOIIEeM.

Ienp w3ydenus ydeOHoro mnpenvera «buonorus» Ha yriayOJIEHHOM YpPOBHE — OBJIAJCHHC
00yYaroIUMHCs 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMU )KUBBIX CHCTEM Pa3HOToO paHra
U mpuoOpeTeHHe YMEHHH HCIONIb30BaTh 3TH 3HaHMS B (OPMHPOBAHMHM HHTEpeca K OMpeaesIEHHOM
obmacti TMpodecCHOHANBHON JAEATEILHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY Y4eOHOTro
3aBEJICHUS JIIS POJIOJKCHUST OMOJIOTMUECKOr0 00pa30BaHMsL.

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

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMUECKUX 3HAHMK: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUAX, KOHIICHIIUAK, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBHaX, COCTABIISIOLINX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa, O CTPOCHHH, MHOTOOOpasuu ¥ OCOOECHHOCTSX
OHMOJIOTHYECKUX CUCTEM (KIIETKa, OpTaHm3M, TOIyJISAIus, BU, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOMINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUSAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaroIIUXCA € METOJAaMH IMO3HAHUS >KUBOW MPHUPOIBI: HCCICTOBATEILCKUMHU
METOJIaMU OUOJIOTHYECKUX HAayK (MOJISKYJSPHOW M KICTOYHOU OHMOJIOTHUH, SMOPHOIOTHH W OHOJNIOTUH
pasBUTHS, TEHETUKH M CEJCKIUH, OMOTEXHOJOTMU M CHHTETHYECKOH OWOJOTHMH, MajJCOHTOJIOTHH,
9KOJIOTHH); METOJAAMHU CAMOCTOSATEIILHOTO MPOBEICHNS OUOIOTMUECKIX UCCIICOBAHNIN B TAOOPATOPHH H
B Tipupojie (HabIroIcHHEe, U3MEPEHHUE, SKCIICPUMEHT, MOJICTUPOBAHUE);

OBIIQJICHUE OOYYAIOIIMMHCS YMEHHUSIMH: CaMOCTOSATENLHO HAXOJIUTh, AHAJIM3UPOBATH WU
UCITIOJIb30BaTh OWMOJIOTHUECKYI0 HH(OPMAIIHMIO; TIONb30BaThCsS OHOJOTMYECKONH TEPMUHOJNIOTHEH U
CHUMBOJIMKO, YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU U COIMATIBHO-DKOHOMHYCCKHUMHU H
9KOJIOTMYECKUMHU TPOOJIEMaMH YeJIOBEYECTBa, OICHHBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KAIOIIeH MPUPOTHON cpelie, COOCTBEHHOMY 37I0POBBIO M 3JJ0POBBIO OKPYIKAIOIIMX
JoJIell; 00OCHOBBIBATH W COONIONATh MEphl MPO(UIAKTHKK WH(MEKIMOHHBIX 3a00JIeBaHUM, IMpaBHiia
MOBEJICHUST B TIpUpOJIe U o0ecreueHuss 0e30MacHOCTH COOCTBEHHOW JKH3HENESATEIILHOCTH B
Ype3BBIYAMHBIX CUTYAIMSIX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapakTephu30BaTh COBPEMEHHBIC
Hay4YHbIE OTKPBITUS B 00JIaCTH OUOJIOTHY;

pa3BuTHE y OOydYalomUXcs WHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mporiecce
3HAKOMCTBAa C BBIJAIONIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH HCCIICJIOBAHUSMU B OHOJIOTHH,
pellaeMbIMH €10 [POOJIeMaMH, METOIOJIOTHEH  OMOJIOTMYECKOT0  MCCIICJOBaHUsA, IMPOBEACHUS
OKCIICPUMECHTAJIBHBIX HCCHe)IOBaHHfI, PEIICHUA OMOJIOTHYECKHUX 3aaa4, MOJACIIUMPOBAHUA OMOJIOTHYECKHUX
00BEKTOB U MPOIECCOB;

BOCIIUTAHUE Y 06yqafonmxcs1 IOEHHOCTHOT'O OTHOIICHUA K JKUBOU mnpupoac B HCJIOM M K
OTJeNbHBIM e€ 00BbEeKTaM W SIBIICHHSM; (POPMUpPOBAHME HSKOJIOTHUECKOW, T€HETHYECKONH T'PaMOTHOCTH,
o011eli KyJIbTyphl IOBEJICHUS B IPUPOJIC; UHTErPAIIMY €CTECTBEHHO-HAYYHBIX 3HAHMUIA;

npuoOpeTeHre OOyJYarOIUMUCS KOMIIETEHTHOCTH B Pal[HOHAIBLHOM IPHPOONOIH30BAHUH
(cobmronmenue mpaBWil TOBEACHUS B TIPHPONE, OXpaHbl BUIOB, DKOCHUCTEM, Omocdepsl), cOXpaHCHHH
COOCTBEHHOI'O 37I0POBbSI M 3I0POBbS OKpYXKAIOIIUX JroAeH (coOmoacHuss Mep NpodUIaKTHKH
3a0oneBaHnii, oOecriedyeHue OE30MACHOCTH KHM3HEJCATEIHHOCTH B  UPE3BBIYAMHBIX  CHTYaIUIX



MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCITOJIb30BaHUsI OMOJIOTMYECKUX 3HAHUN U YMEHUI B
MTOBCETHEBHOM KHU3HU;

CO3J1aHKe YCIOBHUI Il OCO3HAHHOTO BBIOOpa 00yYaroIMMHCS HHANBHIYATbHOH 00pa3oBaTeIbHOMI
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIeAylomeMy MpopecCHOHANEHOMY  CaMOONPEACICHUIO, B
COOTBETCTBHHU C MHAMBUAYAIbHBIMH HHTEPECAMHU M IOTPEOHOCTSAMH PETHOHA.

OOmiee yKcao 4acoB, OTBEACHHBIX HA M3ydeHHUE OWOJIOTHM Ha YITYOJIEHHOM YPOBHE CPEIHErO
obmiero odpasoBanusi, cocrarisier 204 waca: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kiacce —
102 gaca (3 yaca B HEAETIO).

OT100p opraHM3alMOHHBIX (OpM, METOAOB W CPEACTB OOY4YEeHHUS OHOJOTMH OCYIIECTBISIETCS C
yu€TOM crieu(UKH ero coepKaHus 1 HAPaBJIEHHOCTH Ha MPOI0JDKEHUE OHOIOTHYECKOro 00pa3oBaHuUs
B OpPraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISICTCS
MPOBEJCHUE J1a0OPAaTOPHBIX M MPAKTHYECKHX paboT. Takke ydacTHe OOYy4aroIIMXCS B BBIMOJIHEHUU
MPOCKTHBIX M yu4eOHO-UCCIIEIOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OTIPENENsCTCS yUUTEIeM Ha OCHOBE
MMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.

COIEPKAHUE OBYUEHUSA
10 KJIACC

Copep:xaHue MPOTpPaMMBbl, BBIJCIEHHOE KYPCUBOM, HE BXOJUT B TPOBEPKY TrOCyAapCTBEHHON
uroroBoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHass OHONOTHS — KOMIUIEKCHas Hayka. KpaTkas wucTOopusi pa3BUTHS OHOJNOTHH.
buonornueckne Hayku u mM3ydaeMble UMU MpoOieMbl. DyHIaMeHTaIbHbIE, MPUKIATHBIE M TTOMCKOBBIE
Hay4YHBIE UCCIIEIOBAHUS B OMOIIOTHH.

3naueHne Owomornu B (HOPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA.
[Ipodeccun, cBszannpie ¢ Ouonorueld. 3HaueHWe OWOIOTUM B MPAKTUYECKON NEATEIBHOCTH YelIOBEeKa:
MEJIULUHE, CEIbCKOM XO035HUCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdeMoHcTpanuu

IToptpersr: Apucrorens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, VY. T'apseii, I
Mengens, B. U. Bepnanckuii, W. I1. Ilasmo, . 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, k. Yorcon, ®@. Kpuk, . K. benses.

Tabmuts! 1 cxembl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamm», «CructeMa OMOIOTHYECKUX HAYK.

Tema 2. /KuBble cUCTeMbI U UX U3YUYEeHUE

JKuBble cuctembl Kak mpeaMmerT wu3ydeHHss Ouonorud. CBOHCTBa KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTh, CIOXKHOCTh U YHOPSAOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPIaHU3allUs, CaMOBOCIPOM3BEACHHE, pPa3ApakKUMOCTh, H3MEHUYMBOCTb, POCT U
pa3BUTHE.

YPOBHU OpraHu3alyy KUBBIX CUCTEM: MOJEKYJISAPHBIM, KIETOYHBIA, TKAHEBBIA, OpraHU3MEHHBIH,
MOIMYJISIIMOHHO-BUAOBOM,  DKOCHUCTeMHBIH  (Omoreomnenornueckuit), Ouwocdepusiii.  I[Ipomeccsr,
MPOUCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKHU XKMBOTO. JKM3HB Kak (opma CyIIeCTBOBAaHUS
Matepun. Hayku, n3ydaromye >KMBbIE CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3aINH.

M3yuenne SKUBBIX CHUCTeM. Mertoasl Owojorndeckoil Haykw. HaOmronenwe, wW3MepeHHUe,
9KCIIEPUMEHT, CcHCTeMaTu3anusa, MeraaHanu3. [loHATHE O 3aBUCHUMON W HE3aBUCUMOW IEPEMEHHOM.
[InanmpoBanue sxcriepumenTa. IloctaHoBKa u mpoBepka runorte3. Hynesas rumnoresa. [lonsTie BRIOOpKH
u e€ JocToBepHOCThb. Pa3bpoc B Owonormveckux gaHHbIX. OIEHKa JOCTOBEPHOCTH IONYyYEHHBIX
pe3ynbTaTtoB. IIpUUMHBI UCKaKEHUS PE3YJIbTATOB 3KcIepuMeHTa. [IoHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumel n cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «buonormdeckwe cucrtemMbn», «CBOHCTBa
KUBON Matepum», «YPOBHU OPTaHHU3AIUU KUBOU HPUPOIb», «CTpOCHUE KUBOTHOM KIIETKW», «TKaHH



KUBOTHBIX», «CHCTEMBI OPraHOB YeJIOBEUYECKOro opranmsmay, «buoreonenos», «buochepar, «Metoabl
W3YYEHUS )KUBOH MPUPOABI».

OGopynoBaHue: jabopaTOpHOE OOOpYyIOBaHME MJIsi TPOBSACHUS HAOMIOJCHUIM, HW3MEPCHUH,
3KCIIEPUMEHTOB.

IIpakTHyeckasi padora «lcronbp3oBaHre pa3TUYHBIX METOAOB MIPHU N3YUYEHUH JKHUBBIX CUCTEM.

Tema 3. buosiorus KjieTku

Knerka — cTpykTypHO-(OyHKIIMOHAIbHAS €IMHUIA )KUBOTO. VIcTOpHUS OTKPBITHA KIeTKH. PaboTh! P.
I'yka, A. JleBenryka. Knerounas teopus (T. LLIBann, M. Ilneiinen, P. Bupxos). OcHOBHBIE TONTOKEHUS
COBPEMEHHOU KIIETOYHON TEOPUHU.

MeToabl MOJIEKYJISIPHOH U KJIETOYHOH OMONOTrMU: MUKPOCKOIUS, XpoMaTorpadus, snekrpodopes,
METOA MEYEHBIX aToMoOB, aud¢epeHIHanbHoe LEeHTPUPYTUpoBaHHEe, KyJIbTHBUPOBAaHHE KIIETOK.
H3yuenue uxcupogannvix Kiemok. DIEKTPOHHas MHUKpockonus. Koughokanvhas MUuKpockonusi.
Bumanvhoe (npudsicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsr: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. Bap.

Tabmuuelr 1 cxeMbl: «CBETOBOH MHUKPOCKOI, «DINEKTPOHHBIH MUKPOCKOI, «McTopus pa3BuTHS
METOJI0B MUKPOCKOIIUI.

OO0opynoBaHue: CBETOBOM MHKPOCKOMN, MHUKpPONpENapaTthl PACTHUTENBHBIX, JKUBOTHBIX H
OaKTepUaTbHBIX KICTOK.

IpakTnyeckas pa6ora «/3yueHue MeETOJOB KJIETOYHOH Ouonormm (xpomarorpadusi,
anekrpodopes, muddepennnansaoe neHTpudyruposanue, [11P)».

Tema 4. Xumu4ecKasi OpPraHu3alusi KJIeTKH

XUMHUYECKHI COCTaB KJIETKH. Makpo-, MUKpPO- U YyJIbTPaMHUKpOJIEMeHTh. Boma u e€ ponp Kak
PacTBOPUTENSI, peareHTa, ydacTHe B CTPYKTYPUPOBaHMH KIIETKH, TEIJIOPEryJsiuud. MuHepaibHble
BEIIECTBA KJIETKH, UX OMosorndeckas poiib. Posib KaTHOHOB ¥ aHHMOHOB B KIIETKE.

Oprannyeckue BellecTBa KJIETKH. buonornueckue nmonumepsl. benkn. AMHUHOKHCIOTHBIN cOCTaB
6enkoB. CTpyKTyphl OenKoBoi MoJekydbl. IlepBuunas cTpykTypa Oejka, nentuaHas cBs3b. Bropuunas,
TpeTU4Hasi, 4YeTBepTHUYHas CTPYKTypsl. JeHaTtypauus. CpoiictBa OenkoB. Kiaccudukamus Oenxos.
buonornueckue ¢pyHKkunu 6enkoB. [Ipuonsi.

YrneBogpl. MoHOcaxapuzpl, AWcaxapuabl, OJIMrocaxapuibl W monaucaxapuiasl. OOmuMil 1aH
CTpOEHUs U HU3UKO-XUMHUECKHE CBOWCTBA yIiIeBoA0B. buonoruueckue GpyHKIUH yTI€BOIOB.

Jlumuner. [unpodwmnsHO-THAPOGOOHBIE CcBoOMicTBa. Kiaccupukamms numumos. Tpuridnepusst,
dochomunuapl, BOcKH, ctepoubl. buonornueckue gpynxunn munuaos. OOmme cBOHCTBa OMOIOTHIECKUX
MeMOpaH — TEeKy4eCTb, CHOCOOHOCTh K CaMO3aMBbIKaHHIO, TIOTYIPOHUIIAEMOCTb.

Hyxneunossle kucnotel. JJHK n PHK. Ctpoenne HyknenHoBbIx kuciot. Hykneorunst. [Ipuanmn
kommemeHnTapHocTd. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crimpanb. MecToHaxoXaAeHUE U
ounonoruueckue ¢pynknu JJHK. Bunst PHK. ®@ynknun PHK B knetke.

Crpoenne Monekynsl AT®. Maxkposprudeckue cBssu B Mosekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHoBneHHBIE  TEPEeHOCYMKH, WX  (QYHKOMM B KJIeTke. [pyeue
nyxneosuompughocghamor (HT®). CexsenupoBanue JHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouomnorus: OHOXUMHYECKHE | OHO(QU3UYECKUE HCCIEOBAHUS COCTaBa H
MPOCTPAHCTBEHHOW CTPYKTYPBI OHOMONEKYI. Modenuposanue cmpykmypol u YHKYULl OUOMONEKVT U UX
Komnaekcos. Komnviomephwiii Ousaiin u OpeaHuyeckuti Cunmes OUOMONEKY U UX HENPUPOOHbLIX AHAIO0208.

JdemoHcTpanuu

IToptpetsr: JI. Ilomunar, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmmn, @. Canrep, C.
TIpy3unep.

Juarpammbl: «PacripesieieHne XUMHUYECKUX 3JIEMEHTOB B HEXHBOW Tpupojne», «PacrpeneneHue
XMUMUYECKHUX IEMEHTOB B )KUBOM IIPUPOAE».



Tabmuuer u cxemsl: «[lepronnveckas Tabnua XUMHYECKHX 3JIEMEHTOBY», «CTpOCHUE MOJICKYIIBI
BOIBI», «BemecTBa B cocTaBe opraHm3MoB», «CTpoeHHE MOJEKynbl Oenka», «CTpYKTyphl OEIKOBOM
MOJIEKYIb», «CTpoeHHEe MOJEKYd YrieBoAoB», «CTpoeHHe MOJEeKyn JHUIMUAOBY, «HykienHoBble
KHUCTOTE, «CTpoenue Monekyasl ATO».

ObopynoBanue: XUMHUYECKas IOCYAa U 000pyIOBaHUE.

JlaGopaTopHasi padora «OOHapyKeHHE OEIKOB C MOMOIIBIO0 KAUECTBEHHBIX PEaKLIUI».

JlaGopaTopnasi paGora «lccrenoBaHne HYKICHHOBBIX KHCJIOT, BBIICIEHHBIX H3 KIIETOK
Pa3INYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u GQyHKIHMHU KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKass ©  OpokapuoThueckas. CTpyKTYpHO-(QYHKIHOHAJIbHEBIC
0o0pa3oBaHUs KICTKU.

Crpoenue mnpokapuoTuieckoil kietku. KierouHas crenka Oakrtepuil m apxeil. OcobeHHOCTH
CTpOEHUSI TeTepoTpodHON M aBTOTPO(HONW MPOKAPHOTHUYECKHX KIETOK. MecTo U pojb MPOKapuoT B
OuoLeHO3aX.

Crpoenne W (QYHKIHMOHHPOBAaHHE JYKapHOTHUYECKOM KieTku. [lmasmarudeckas wmeMmOpaHa
(mnazmanemma). CTpykTypa IuiazMaTHueckoi MemOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHYeCKyIo
MeMOpany: naccuBHBIA (auddysus, obneryénnas auddysus), akTUBHBINA (IEPBUYHBIA M BTOPUYHBIN
akTUBHBIN TpaHcnopr). [lomynmponummaemocts MemOpanbel. PaGora Harpuii-KaliMeBOro Hacoca.
OHAOIKUTO3: MUHOIKUTO3, parounuTo3. DKk3ounTo3. Knerounas crenka. CTpyKTypa U QYHKIHH KJIETOYHOM
CTCHKH PacTeHUH, TpUOOB.

Huromnasma. Hurozons. Ilutockener. JIBwkenne 1uTomiaasmbl. OpraHouabl — KIIETKU.
OpaoMeMOpaHHBIE OpraHOWIBl KJIETKH: »SHpormrazmatudeckas cerb (JIIC), ammapar ['ombmxw,
JIM30COMBI, X CTpoeHHe M (QyHKUMU. B3anuMocBs3b OJHOMEMOpPAHHBIX OpraHoOMIOB KieTku. CTpoeHne
TpaHyJISIPHOTO peTuKyiyma. Mexanusm nanpagnenus 6eaxkog ¢ OIIC. CUHTE3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. Imagkuil (arpaHymapHbBI) 3HIOIUIA3MATHYECKHH  PETHUKYIYM.
CekperopHast ¢pyHkuus anmnapara ['onbmxu. Moduguxayus benxos 6 annapame I onvoxcu. Copmupogra
benxoe 6 annapame [o0rv0xcu. TpaHCIOPT BEIIECTB B KIETKE. Bakyonn pacTUTENBHBIX KIIETOK.
Kinerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHIPHH, IIACTUABL. [Ipoucxoocoenie MumoxoHopuil
u naacmud. Cumbduozenes (K.C. Mepeckoscxui, JI. Mapzynuc). Ctpoenue u QpyHKIMN MUTOXOHAPHHA U
wiactul. llepBuyHble, BTOPHYHBIE M  CJIOXKHBIE IUIACTHIBI  (POTOCHHTE3MPYIOLIMX  3YKapHOT.
XJ0pomIacThl, XpOMOILIACTBI, JIEMKOIIACTBI BHICIINX PACTEHHH.

HememOpannbie opranounas! kinetku CtpoeHne U GyHKIMH HEMEMOPaHHBIX OPraHOMIOB KIJIETKH.
Pubocomel.  [lpomesxcymounvie guiamenmol. MUKpOPUIAMEHTBL. AKMuHo8ble MUKPODUIAMEHTND.
MplieyHble KIETKU. AKMuHogble KOMHOHEHMbl HeMblieuHblx Kiemok. Mukporpyoouku. Knetounsiii
neHtp. CTpoeHHe M JOBW)KEHHE JKIYTHKOB M pECHHYEK. MHKpOTpyOOUKHM wLUTOIa3Mbl. LleHTpHoIb.
benxu, accoyuuposannvie ¢ muxkpoguiamenmamu u Muxkpompyoouxamu. Momopnule 6enxu.

Anpo. OGomnouka aapa, XpOMAaTHH, KapHoIiazMa, SAPBIIIKH, UX CTpOeHHE U QYHKUUH. SaepHbIit
OenkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PacIONOKEHUE XPOMOCOM B HHTEP(HA3HOM siApe. Dyxpomamun u
ecemepoxpomamur. bBellku XpoMaTHa — TUCTOHHL. JJunamuka si0eprou 0060n0yku 8 mumose. foepHuoiil
MPAHCHOPM.

Knerounsie BrimodeHusi. CpaBHUTETbHAs XapaKTEPUCTHKA KIETOK DJYKApHOT (pacTUTENHHOM,
KUBOTHOU, TPUOHON).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynmuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KiIeTKn», «CTpO€HHE >KUBOTHOM KIIETKWU»,
«CtpoeHue  pacTuTenbHOll — KkieTtkn», «CTpoeHHMe  MUTOXOHApUM»,  «Smpo»,  «Ctpoenue
IPOKapUOTUYECKOM KIETKI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpPOIpENapaTbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHKpOIIpenaparsbl 0akTepHaibHbIX KIETOK.



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

IpakTnyeckas padora «/3yueHre CBOHCTB KJICTOYHOW MEMOPaHBD.

JlabopaTopHas padora «VccienoBanre mia3Moin3a 1 AEmIa3MoIn3a B pAaCTUTEIbHBIX KIETKAX).

IpakTnyeckas padora «/3yueHne ABMKEHNS UTOMIIa3Mbl B PACTUTEIIHHBIX KIETKAX».

Tema 6. O0MeH BeliecTB M MpeBpalleHue JHEPTUH B KJIeTKe

AccUMWISIIASLT W JUCCUMHJISIIMSA — JBE CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BEIECTB:
aBTOTPO(HBI M TeTepOTPOQHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX Mpoleccax. DHEPreTHYecKoe
obOecrieyenne kieTku: mpeBpamenne AT® B oOMeHHBIX mponeccax. DepMEeHTATHBHBIA XapakTep
peakuuii kineTouHoro meradonuszma. DepMeHTH, MX CTPOCHHE, CBOWCTBA M MEXaHH3M JACHCTBHAL
Kodepmentsr. OTinunst GpepMEHTOB OT HEOPTaHMYECKUX KaTalN3aTOpOB. belku-akTHBAaTOPBI U OENKH-
MHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PepMEHTATUBHBIX PEeaKLUii OT pa3TuIHBIX (DAaKTOPOB.

IlepBUUHBINA CHHTE3 OpPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTES. AHOKCUSEHHbIU U OKCUSEHHbII
@omocunmes y baxmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib
XJIOPOIIACTOB B Tiporiecce ¢orocuHTe3a. CBeToBas u TeMHoBas (azbl. Pomoovixanue, Cs., Cq u CAM-
munvl omocunmesa. TIpogyKTUBHOCTH (OTOCHHTE3a. BnusHue pa3nuyHbIX (aKTOpPOB Ha CKOPOCTD
¢dorocuHTe3a. 3HaueHne HOTOCHHTE3A.

Xemocunres. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUIMPYIOIIHME OaKTEepHH,
Kene300aKTepun, cepodaKTepHuu, BOAOPOIHbIE OaKkTeprH. 3HAaUEHHE XeMOCHHTE3a.

AnadpoOnble opraHusmbl. Buasl Opoxenus. [IpomykTel OpokeHUSI W HMX HCIOJIb30BaHUE
4eJI0BEKOM. AHaIpOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKThl OMOTEXHOJIOTHH U BO30YAUTENN OONIE3HEH.

AdpoOHBIE OpraHu3MBbl. JTambl JHEpTeTHYeckoro oomena. [lonaroroBurenbHbIi 3Tam. [ mukommn3 —
0ECKHCIOPOIHOE PACILCIIICHHUE TITFOKO3bI.

Buonornueckoe oOkucieHHE, WM KJIETOYHOE JblXxaHue. Poimb MHUTOXOHApPHHA B Ipoleccax
Ouosornueckoro okxucienus. Luknnyeckue peakuun. OxuciurenbHoe (ochopuinpoBanue. IJHepeus:
Mmembpannozo  epaduenma  npomonos. Cummes ATD: paboma npomounnoi ATD-cunma3zvl.
[IpeumymecTBa a’poOHOTO mHyTH OOMEHa BeUIecTB Mepen  aHadpoOHBIM.  OD(QEeKTUBHOCTDH
SHEPreTHYECKOro ooMeHa.

JdeMoHcTpanuu

Iloprpetsr: [Ix. Ilpuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Ouremsrapar, II.
Mutuem, I'. A. 3aBap3uH.

Tabmuist u cxembr: «DoTocuHTE3), «IHEpreTUYecKuii oOMen», «brnocunaTres Oenka», «CtpoeHue
bepmenTay, «XeMOCHHTE3Y.

OObopynoBaHue: CBETOBOM MHKPOCKON, 0O0OpyIOBaHME Jsl NPUTOTOBICHHUS IIOCTOSHHBIX H
BpPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pabGora «l3yueHue KaTaJUTHYECKOM AaKTHBHOCTH (EepMEHTOB (Ha NpuMepe
amMuJIa3bl WK KaTanasbl)».

JlaGopaTopHasi padora «/3yueHue (epMEHTATHBHOTO pacCLICIUICHHs NEPOKCHAA BOAOpOJA B
PacTUTENBHBIX M KUBOTHBIX KIETKAX».

JlagopaTopHas padoTa «CpaBHEHHE MTPOIECCOB (DOTOCUHTE3a U XEMOCHHTE3a».

JladopaTopHas pa6oTa «CpaBHEHHE TIPOIECCOB OPOKCHUS U JBIXAHUD).

Tema 7. HacnencreenHas nuHgopManusa u peajausaums eé B KJIeTKe

Peaknym marpudHoro cuHTesa. [IpUHIMT KOMIUIEMEHTAPHOCTH B pEaKIMAX MaTPUYHOTO CHHTE3A.
Peanuzanus HacienctBeHHoW wuHpoOpMmammu. [eHeTnyeckuit Kon, ero cBoicrBa. TpaHCKpHIIIUS —
MarpuuHblii cuHTe3 PHK. IIpuHOMOBI TpaHCKPUNIMH: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUIEIBHOCTD,
acuMMeTpuIHOCTE. Cospesanue mampuunvix PHK 6 ayxapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancisamms u e€ sTansl. Yuactue TpancnopTHeix PHK B 6mocunTese 6enka. YciioBus OnocuaTe3a
oenka. KogupoBanue aMHHOKHUCIIOT. Posib pubocoM B OHOCHHTE3€e OeliKa.

Cospemennvle npeocmaenenus o cmpoenuu 2eHog. OpraHu3aiys FeHoMa Y IPOKapHoT U 3yKapuoT.
Perynsimust akTHBHOCTH T€HOB y TIpokapuoT. ['umote3a omepona (®. XKakob, XK. Mano). MoaexyaapHulie



MexXanHusMuvl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna é pecynayuu pabomer 2enog. Perynsuus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHbIi romeocTas.

Bupycsl — HekieTouHble (POPMBI )KU3HU U OOJIHTaTHBIC Mapa3uThl. CTPOGHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusuennviti yuxn J{HK-codepocawux eupycos, PHK-
cooepacawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycnsle 3a0osieBaHusi 4yenoBeka, *HBOTHBIX, pactenuid. CIINZ, COVID-19, counanbHbie u
MEIUIIHCKNE TPOOIIEMBI.

Buoungpopmamuxa: unmezpayus u aumanus Ooavuux maccusos («bigdatay) cmpyxmypuwix
buonocuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyure. IIpocpammupyemvie QyHKYUU
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[optpetsi: H. K. Konsos, . 1. FiBaHOBCKUI.

Tabmuuet u cxemsl: «buocunTe3 Oenkay, «[ eneTnueckuii Koy, «Bupycey, «bakrepuodarmy.

IIpakTuyeckas padora «Co3nanue MOJeNN BUpyCay.

Tema 8. /Ku3HeHHBIH IUKJ KJIETKH

Knerounsiit nuki, ero mepuoabl u perymsinus. Marepdaza u muto3. OCOOEHHOCTH IMPOIECCOB,
npoTekaronux B nHTepdase. [loaroroska kinetku k Aenenuto. [IpecunreTnyeckuii (MIOCTMUTOTHYECKUI),
CUHTCTUYCCKUI M MOCTCUHTETUYCCKHUH (IIPEMUTOTUYECCKUI) TIepro bl UHTEP(DA3HI.

Matpuussiii cunre3 JIHK — perukanus. [punnuner pernukanun JJHK: kommuieMeHTapHOCTS,
MOJTyKOHCEPBATUBHBIN CHHTE3, aHTUNapaienbHocTh. MexannsMm perumkanun JIHK. Xpomocomsr.
Crpoenne xpomocoMm. Temomepsl W Temomepasa. XPOMOCOMHBIH Ha0Op KJIETKHM — KapHUOTHIL
JIMTITONIHBIH 1 TaIUIOUAHBIN HaOOPBI XpOMOCcOM. | 'oMoormaHbIe XpOMOCOMEIL. [10710BBIE XPOMOCOMBI.

[Henenne xnerkn — muto3. Ctaguu MHUTO3a M MPOUCXOASIINE B HUX IpPOLECCHl. THIBI MUTO3A.
Kapunokunes 1 nuToknHe3. bronorndeckoe 3Ha4eHHE MUTO3A.

Perymsauus mutoTHueckoro ukia kietku. [IporpaMmmupyemast kiieTouHasi rTuOesb — aromnTo3.

KnerouHoe sipo, XpoMocombl, (GYHKUMOHAIbHAas TE€HOMUKA. Mexanuzmuvl npoaugepayuu,
ougppepenyuposku, cmapenus u 2ubenu kiemok. «L{ugpposas kiemxay — buoungopmamuveckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmuuelr u  cxembl: <«OKu3HEHHBIH LMK KIETKW», «MuT03», «CTpOoeHHE XpOMOCOM»,
«Pemmukanms JTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparhl: «MUTO3 B KJIETKaX KOPELIKa JIyKay.

JlabopaTtopHas padora «/3yuyeHue XpoMOCOM Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTopHasi padora «HabmogeHne MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 9. CTpoenne 1 GyHKIMHA OPTAaHU3MOB

Buonornueckoe pazHooOpazue oprann3MoB. OJHOKIETOUHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHbIE
OpTaHHU3MBI.

OCOOEHHOCTH CTPOEHUs M JKU3HEAEATENILHOCTH OJHOKJIETOYHBIX OpraHuM3MoB. bakrepuwm, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrrue MpOoTUCTHL. KoloHHaIbHbIE OpTaHU3MBI.

B3auMoCBsA3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl M CHCTEMBI OPraHOB.
OpranusM Kak euHoe 1enoe. I'omeocTas.

Txanu pactennid. TWIBI pacTUTENBHBIX TKaHeH: oOpa3zoBaTenbHas, MOKPOBHAS, MPOBOSINAS,
OCHOBHasi, MexaHuueckas. OcoOEHHOCTH CTpOeHWs, (QYHKIUA W pacloJIOKEeHUsT TKaHEeH B opraHax
pacTeHui.

TKaHU JKMBOTHBIX W 4YEJOBEKA. THIBI JKMBOTHBIX TKAHEH: OJIUTEIUAIbHAs, COCAMHUTENBHAS,
MblIedHast, HepBHast. OCOOCHHOCTH CTpOeHHs, GYHKIMI U PACIIONIOKEHNUS TKaHEH B OpraHax >KHBOTHBIX
Y 4E€JI0BEKa.

Opranbl. BereraTuBHble M TIeHepaTUBHBbIE OpraHbl pacTeHUH. OpraHel U CHUCTEMBI OpPIaHOB
KUBOTHBIX U 4yesioBeka. DyHKIUN OPraHOB U CHCTEM OPTaHOB.



Onopa Tenma opranu3MoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy>kHbIl 1 BHYTpeHHUH ckeneT. CTpoeHHe U TUIIbI COETUHEHUS KOCTEH.

JBikeHre OpraHu3MoB. J[BHKEHHE OIHOKJIETOYHBIX OPTaHU3MOB: aMEOOMIHOE, KIyTHKOBOE,
pecHUYHOE. J[BUK€HNE MHOTOKJIETOUHBIX PACTEHHH: TPONMU3MBI U HACTHUU. J|BUKEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YelloBeKa: MblleyHas cuctema. Pedprnexc. CkeleTHbIE MBIIIIBI X padoTa.

Ilutanue opranusmos. [lorjomienue BoOABI, YITIEKUCIOrO Ta3a M MHUHEPAJbHBIX BEILECTB
pactenusaMu. [lutanue >KMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTpUKIETOYHOE muuieBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTAENpl NHIIEBAapUTENBHOTO TpakTa. [luiieBapuTenbHble  KENe3bl.
[TumeBapuTenpHas cucTeMa 4enoBeKa.

[pixanue opranusmoB. Jlpixanue pactenuii. [lpixanue >xuBOTHBIX. Jluddysus razoB dyepes
MOBEPXHOCTH KIeTKH. KoxkHoe npixanue. [IpixatensHas moBepXHOCTh. JKabepHoe U NEroyHoe IbIXaHHUE.
JpixaHne TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLMOHHOE YCIOXXHEHHE CTPOEHMS JETKHUX
MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenpHas cucTeMa 4YenoBeKa. MexaHW3M BEeHTWIALUHU JETKUX y NTHIl U
MJICKOTIUTAIOIMX. Perymsius npixanus. [{pixareabHble 00bEMBI.

TpaHcnopT BelIECTB y OpPraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHU. TpaHCIIOPT BELIECTB y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XUBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE cOCYAbl W KpoBb. Kpyrm KpoBooOpaimieHHs. IBOIIOIHOHHEIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBl TIO3BOHOYHBIX KHMBOTHBIX. Pabora cepmua u €
perynanus.

Brinenenne y opranusmos. Beigenenue y pactenuil. Beinenenue y auBoTHBIX. COKpaTHUTEIbHBIE
Bakyonu. Oprassl BoiaeneHus. GuibTpanys, CeKpeLusi 1 00paTHOE BCaChIBaHHE KAK MEXaHU3MBI paOOTEHI
OpraHoB BeIJeNeHNs. CBA3b MOJOCTH Tela ¢ KPOBEHOCHOM M BBIACINUTENBHON CUCTEMAaMH. Brinenenue y
MO3BOHOYHBIX XKUBOTHBIX M yenoBeka. [louku. Ctpoenne u pyHkunoHupoBanue Heppona. Obpa3zoBaHue
MOUYH Y YeJIOBEKa.

3ammra y OpraHuM3MoOB. 3aliUTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IUCTHI
MPOCTENINX. 3alliuTa y MHOTOKJIETOUHBIX pacTeHHd. Kyrukyna. CpencTBa MacCUBHOM M XUMHUYECKOH
3amuThl. OUTOHINBL

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M HMX NpPOM3BOJAHBIE. 3allluTa OpPraHHU3Ma OT
Oonesneil. UMmmyHHas cuctema denoBeka. KIeTOWHBI M TyMOpaibHBIH WMMYHUTET. BpOXAEHHBIT U
npuoOpeTEHHBI  creunpuuecKuii UMMyHHUTET. Teopusi KIOHaJIbHO-CENeKTHBHOro uMMyHutera (1L
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBETBI OpPraHu3MoB. Poiib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PasnpaxxnMocTh M perymnsmnust y OpraHu3MoB. Pa3fpaXMMOCTh y OJHOKJIETOUHBIX OpPTaHH3MOB.
Takcucsl. PazapaxuMocTs 1 peryisanus y pacTeHuid. PocToBbIe BellecTBa U X 3HaUYCHUE.

HepBras cucrema u peduiekropHas peryisiius y >KUBOTHBIX. HepBHas cuctema M e€ OTAEINBI.
OBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHON CHCTEMBI y JKMBOTHBIX. OTAEIBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u peduexTopHas nyra. besycnoBHbIe U yCIOBHBIE PEe(IIEKCHI.

I'yMopanbHas perymisuys 1 3HIOKPHHHASA CUCTEMA >KMBOTHBIX M YeloBeKa. JKene3pl S3HIOKpUHHON
CUCTEMBI M MX TOpMOHBI. JleWcTBue TOpMOHOB. B3anMOCBSA3b HEPBHOM W SHIAOKPUHHOW CHCTEM.
IN'umoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

IToptper: U. I1. ITaBnos.

Tabmumsr u cxembl:  «OJHOKIETOYHBIE  BOJAOPOCHI», «MHOTOKIETOYHBIE  BOJOPOCIH,
«bakrepun», «lIpocreitmme», «Opransl IBETKOBBIX pacTeHUi», «CHCTEMBI OPraHOB ITO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpOeHHUE HaceKOMbIX», «TkaHu pacTeHuil», «KopHeBblE CHCTEMBI»,
«Ctpoenne ctebmsn», «CTpoeHHE JUCTOBOW TUIACTUHKM», «TKaHW JKUBOTHBIX», «CKEJET dYeIIOBEKay,
«ITumeBapurenbHas cucremayn, «KpoBeHocHass cucremayn, «J/lpixatensHasa cucrema», «HepBHas
cucrema», «Koxay», «MplmeuHas cucreMa», «BplnenurenpHas cuctemay, «OHIOKPHUHHAS CHCTEMay,
«Crtpoenne Mpiup», «Mmmynurer», «KumeunononoctHele», «CxeMa IIMTaHUS — PacTEHUil»,
«KpoBeHOCHBIE CUCTEMBI IIO3BOHOUHBIX JKHUBOTHBIX», «CTpoeHue Truipbl», «CTpoeHHE IUIaHApUNY,



«BHyTpeHHee cTpoeHue A0oxkIeBoro uepBs», «HepBHas cuctema poib», «HepBHas cucrema JATYIIKIY,
«HepBHas cucrema mnpecmblkatomuxcsa», «HepBHas cucrema ntuny», «HepBHas cucrema
MIIeKONUTaIOUX», «HepBHas cuctema yenoBeka», «Peduexcy.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnapaTthl OJHOKJIETOYHBIX OpPraHHU3MOB,
MUKpoOTIpenapaTsl TKaHEH, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HAaCEKOMBIX, WIJIOKOXKHUX, YKUBBIC
9K3EMIUIIPEl KOMHATHBIX DAacTeHUH, repOapuM pacTeHHH pPa3HBIX OTAEIOB, BIAXKHBIE MpenapaThl
JKUBOTHBIX, CKEJETHl IO3BOHOYHBIX, KOJUJICKIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJEeT 4YeJOBEeKa,
o0opyJoBaHHe I JEMOHCTPALMH TOYBEHHOIO W BO3AYIIHOTO MHUTAaHUS PAcCTCHUH, pacIleryIeHUs
Kpaxmana ¥ O€NKOB moj AeWcTBHEM (epMeHTOB, O0OpyAOBaHHME Uil JCMOHCTPAllMH OMNBITOB IO
U3MEPEHMIO KU3HEHHOW EMKOCTHM JETKHMX, MEXaHH3Ma JbIXaTeNbHBIX JABWKEHHM, MOJEIH TOJOBHOIO
MO3ra pa3IUYHbIX KUBOTHBIX.

JlaboparopHas padora «/3yueHue TKaHel pacTeHUI».

JlabopaTopHasi padora «/I3yueHre TKaHEeH KUBOTHBIX).

JladopaTtopHas pa6ora «/I3yueHue opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PazMHoKeHMe 1 pa3BUTHE OPTaHU3MOB

®dopMBI  pa3MHOKECHHS OpPraHu3MOB: Oecrojioe (BKIItOYash BEreTaTMBHOE) W IOJIOBOE. Bujbl
0ecIonoro pa3MHOXKEHHS: TIOYKOBAHUE, CIIOPYIALUS, (hparMeHTalusl, KIIOHHPOBaHHE.

IlonoBoe pasmuokenue. [lomoBele kneTku, uiau ramersl. Meito3. Craaun meiosza. [loBenenue
xpomocoM B Meto3e. Kpoccunrosep. buosoruueckuit cMpici Meiio3a U MojioBoro mporecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimeBoe passutHe. ['ameroreHes y kuBOTHHIX. [lomoBeie xeme3pl. OOpa3oBaHue W
pasBUTHE MOJIOBBIX KJIeTOK. CriepMaTorenes u ooreHe3. CTpoeHHE MONIOBBIX KIETOK.

Omto10TBOpeHNE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTINIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WHnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTHSI — HayKa O Ppa3BUTHH
opraam3MoB. Mopgozenesz — 00Ha u3 enasHvix npobiem ambpuonozuu. Konyenyus mopgoeenos u mooenu
mopgozcenesa. Ctanun sSMOpHOTeHe3a JKUBOTHBIX (Ha mpuMepe Jiaryiky). [Ipo0nenue. Tumsl npobiaenus.
Lemepmunuposannoe u nedepmunuposannoe opooaenue. bnacmyna, munet onacmyn. OcoOeHHOCTH
OpoOJIeHUsT MIIEKOTIUTAIOINX. 3apOJBIIIEeBbIe JIUCTKHU (racTpysisiiys). 3akiajKa OpraHoB M TKaHEH W3
3apOJBIIIEBBIX JIMCTKOB. B3aMMHOe BIMsHME 4YacTeld pa3BHBAIOLIErocs 3aponbima (3MOpHOHAIbHAS
WMHIYKIMA). 3akiajka IJIaHa CTPOEHHs XHBOTHOTO KaK pe3yJbTaT HEepapXU4ecKuX B3auMOJCHCTBHUIL
reHoB. BinusiHue Ha SMOpHOHANBHOE PAa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButne xuBOTHBIX. llocTamOpmoHaneHBIN nepuon. llpsmoe U HempsMoe pa3BHUTHE.
PasButne ¢ meramopdo3zoM y O0eCrO3BOHOUHBIX M MO3BOHOYHBIX JKMBOTHBIX. BHonornueckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTPAHEHHE B MpHpoJe. THUMbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiuyd pocTa KUBOTHBIX W dYesoBeka. CTaiuu MOCTIMOPHOHAIBHOIO Pa3BUTHS Y XUBOTHBIX H
yenoBeka. [leprosbpl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrHYeCcKHe TPOLECCHI.

PasmHokeHne W paszBuTHe pacTteHHid. ['amerodur m cmopodur. Melo3 B JKU3HEHHOM LIUKJIE
pactenuii. OOpazoBaHue crop B mpolecce Mmeio3a. ['ameroreHe3 y pactenuii. OIUIOAOTBOpEHUE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOIfHOE OTIOAOTBOpEHHE y IIBETKOBBIX pacTeHuil. OOpa3zoBaHme
Y pa3BUTHE CEMEHH.

MexaHU3MBI PETYISIIIAA OHTOTE€HE3a y PACTEHUH U KUBOTHBIX.

JdeMoHcTpanuu

Ioptpersr: C. I'. HaBamwun, X. [llneman.

Tabmuuel M cxembl: «BereratuBHOe pa3MHOXKEHUE», «THUIBI OECHONOro pa3sMHOXKCHUA»,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbDy, «Pa3MHOXXEHHE OJ3BIVIEHBDY, «Pa3sMHOXEHUE THUApb), «Menos»,
«XpomocoMmbl», «l'amerorenes», «CTpoeHHE SIHMLEKIETKH M crepMmaro3onnay, «OCHOBHbBIE CTaIuH
oHTOTeHe3a», «lIpsiMmoe M HempsMoe pa3BuTHE», «Pa3BuTHE MailcKoro xykay», «Pa3Butue capaHdym,
«PasputHe JATYIIKN», <«J[BOWHOE OIUIOAOTBOpPEHHE Vy IIBETKOBBIX pacTeHUi», «CTpoeHHE CeMsH



OJTHOZIOJIBHBIX U JBYJIOJBHBIX pacTeHUI», «KM3HEHHBIH LUK MOPCKOM KamycTel», «KU3HEHHBIN LUK
Mxa», « KU3HEHHBIN UK TaOPOTHUKAY, «KU3HEHHBIH UK COCHBI».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30MI0B, MOJIENb
«IMKJ pa3BUTHS JATYILIKIY.

JlabopaTopHas padora «/3ydyeHue cTpoeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOITIpENnapaTax».

IIpakTuyeckass paGora «BpiABIEHHE TPU3HAKOB CXOJCTBA 3apOABINIEH IO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hctopusi cTaHOBIIEHHSI M Pa3BUTHS F€HETUKU Kak Hayku. Pabotel I'. Menpgens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBIX Yu€HBIX B pa3Butum reHetuku. Pabotst H. K. Komemosa, H. W.
Basuiora, A. H. benosepckoro, I'. 1. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETHUYECKHE TOHATHS M CHMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIeNIbHbIE T'eHBHI,
anbTepHATUBHbIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa, YHCTAS
nuHUS, THOpWABI, reHoTHi, (eHoTun. OCHOBHBIE METOABI TEHETHKH: THOPHIOIOTHUYCCKHI,
LIUTOJIOTMYECKUM, MOJIEKYJIIPHO-T€HETUYECKU.

JdeMoHcTpanuu

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

Tabnuiiel U cxeMbl: «MeTOABI TeHETUKN», «CXeMBI CKPELIHBAHUS.

JlaGopaTopHasn padora «/po3odua kak 00BEKT FreHETHUECKUX UCCIECTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpugtoe ckpemuBanue. IlepBoiii 3akoH MeHzaens — 3akOH eAMHOOOpa3us THOPHUIOB
nepBoro mnokosieHus. IlpaBunmo pomuHupoBaHus. Bropoi 3akoH MeHzenss — 3aKOH pacIlEIUIeHUs
npu3HakoB. LluTonornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. | MIOTe3a YMCTOTHI TaMeT.

AHanusupymomee ckpemmBaHae. I[IpoMexyTouHslll XapakTep HacleAoBaHus. Pacmienenue
MIPU3HAKOB NPH HEMOJIHOM JOMUHUPOBAaHUM.

Jdurnbpunnoe ckpemyBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBHCHUMOTO HACIIEAOBAHHS
npu3HakoB. Lluronornueckre 0CHOBBI TUTHOPUIIHOTO CKPEIIUBAHHS.

CuennieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrensieHHOe HacieJOBaHHE T'€HOB,
HapylIEeHUE CLEMIIEHU MEXly TeHaMH. XpOMOCOMHasl TEOPHUS HACIEICTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXAaHH3M ONpEAENEHUs Tojda. AYTOCOMBI H IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIM M reTeporaMeTHbI MoJ. ['eHeTHdeckas CTPYKTypa ITOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKoB, CLETNIEHHBIX C TTOJIOM.

T'enotun kak uenoctHas cuctema. [lmedoTponusi — MHOXECTBEHHOE JEHCTBUE TEHA.
MHoxecTBEeHHBIN amnenus3M. B3aumojaeicTBue HealienbHBIX TeHOB. KoMImeMeHTapHOCTh. DmOHCTas.
ITonmumepust.

I'eneTnyeckuii KOHTPOIb Pa3BUTHS PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TAKXKe (U3NOIOTUIECKIX
MPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (YyHKIMHA. [eHeTHYeckue MeXaHu3Mbl CHUMOMOTreHesa,
MEXaHU3MBbI B3aHMO}IeﬁCTBH5[ «XO035HMH — MMapasuT» U «XO34UH — MI/IKpO6I/IOM». I'eHeTHyecKHe aCIEKTEHI
KOHTPOJISA U UBMCHCHUA HaCHeJICTBeHHOfI I/IH(I)OpMaIII/II/I B ITOKOJICHUAX KJICTOK U OPraHU3MOB.

JdeMoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumer u cxemsl: «llepBeiii m BTOpoW 3akoHBI Menmens», «Tpermit 3akoH MeHaensy,
«Ananmm3upyromee CKpemuBaHue», «HemomHoe pommHHMpoBaHUE», «CICIUICHHOE HAacIeAOBaHUE
NpHU3HAKOB y apo3odunb», «[eHernka moja», «Kapuotum uenoBeka», «KapwoTum apo30¢huiiby,
«Kapuotun ntuiis», «MHOKECTBEHHBIN aljienn3My», «B3auMoaeiicTBre TeHOBY.

OO6opymoBanue: MOJENb IS JEMOHCTPAallMd 3aKOHOB €IMHOOOpaswusi THOPHIIOB IEPBOTO
MMOKOJICHWSI W pacHICIUICHUS TIPU3HAKOB, MOJENTh IS JEMOHCTpAIlMd 3aKOHa HE3aBHUCHUMOTO



HAaCJIEOBAHNS MPHU3HAKOB, MOJENb JUIsI JEMOHCTPAallUM CIEMJIEHHOIO HAclelI0BaHUS IPU3HAKOB,
CBETOBOW MHKPOCKOI, MUKporpenapar: «po3oduinay.

IpakTnyeckas padora «3yueHne pe3ynbTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIBI».

IpakTnyeckas padora «/3yueHne pe3yibTaToB TUTHOPUAHOTO CKPELIMBAHUS Y IPO30(HIBI».

Tema 13. 3axoHOMEpPHOCTH H3MEHYHUBOCTH

BsaumoneiictBue reHoTHna U cpeabl npu GopmupoBaHun peHoruna. M3MeHUMBOCTD MPU3HAKOB.
KauecTBeHHbIE W  KONMYECTBEHHBbIE TPU3HAKU. Buabl H3MEHYMBOCTU: HEHACNIEJACTBEHHas U
HaCJIE/ICTBEHHASI.

MoandukannonHass HW3MEHYMBOCTb. Pomb cpeapl B (GoOpMHpPOBaHMM MOAW(PUKAIIMOHHOM
n3MeHunuBocTH. Hopma peakumu mnpusHaka. BapuanumoHHBIM psii ¥ BapuauuoHHas KpuBas (B.
Horanncen). CoiicTBa MOAM(PUKATUOHHONH H3MEHYHBOCTH.

I'eHoTunuueckass  u3MeH4YMBOCTh.  CBOICTBa  I€HOTUNIMYECKOM  WM3MEHYMBOCTH.  Buabl
TeHOTUITMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASL.

KomOuHaTHBHAsT HW3MEHYMBOCTh. MeHO3 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. Poib KOMOWHATHBHOW W3MEHYMBOCTH B CO3[@HUM TE€HETHYECKOTO Pa3HOOOpasus B
Mpejienax OJHOro BUa.

MyTalnuoHHas U3MEHYUBOCTh. BUlbl MyTaluii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE
W MHIYUUpPOBaHHBIE MyTalUH. SlAepHble M HuTOIUIa3MaTHyeckue MyTanud. CoMaTHUeCKHe U IOJIOBBIE
myTauud. llpuynHBl BO3HUKHOBEHMS MyTauuid. MyTareHsl W HUX BIHAHHE Ha OPTraHMU3MBIL.
3aKOHOMEpPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TOMOJIOTHUECKHUX pSAJOB B  HACJEICTBEHHOMN
m3menunBoctd (H.M. BaBunoB). BHesiepHas n3MEeHYHBOCTh W HACIIEACTBEHHOCTb.

Onuzenemuxka U 9NULEHOMUKA, PONb  INUSCHEMUYECKUX (HAaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOS.

JdeMoHcTpanuu

optpetsi: I'. ne ®pus, B. Moranucen, H. Y. Bapuios.

Tabmuuer w  cxembl: «Bugsl u3MEHUMBOCTH», «MoOIUGUKAIMOHHAS  HM3MEHYHUBOCTBY,
«KomOvHaTuBHasT HM3MEHUYMBOCTB», «Meo3», «OmionorBopenue», «l'eHeTndyeckue 3a00eBaHUs
YyesoBeKay, «Buasl MyTanuiny.

ObopynoBaHue: XUBbIE U TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PAaCTeHUH, pUcyHKH ((poTorpadun)
JKUBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «lccrnemoBaHue 3aKOHOMEpHOCTEH MOAN(MUKAMOHHON H3MEHYHWBOCTH.
ITocTpoeHne BaprHallMOHHOTO Psiia U BApUALMOHHON KPUBOW.

IIpakTnyeckas padora «Myrtanun y Apo30¢uiisl (Ha TOTOBBIX MUKpOIpEnaparax).

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexnayHaponHas Iporpamma HCCIEIOBaHMsS IeHOMa 4YeroBeka. MeTonsl
M3y4YeHHs] TEeHETHUKH 4YEJIOBEKa: I'eHEaIOTMUECKHH, OJNM3HELOBBIH, IIMTOTCHETUUYECKUH, MOMyISIHOHHO-
CTaTHUCTUYECKUM, MOJNEKYIsIpHO-TeHeTnYecknil. COBpEMEHHOE ONpPEEIIEHUE T€HOTHUIA: TTOJTHOTEHOMHOE
CEKBEHHPOBAaHUE, TEHOTHIIMPOBAaHUE, B TOM uHciae ¢ nomombto [II{P-ananusa. HacnencrBeHHble
3a0oJieBaHusl 4yeloBeKa. | eHHble M XPOMOCOMHBIE OO0Jie3HM 4YenoBeka. bone3Hum ¢ HaciaeacTBeHHON
MIPEIPACIIOIOKEHHOCThI0. 3HAYeHHE METUIIMHCKONW TEeHETHKM B NPEJOTBPAIlEHHH | JICYCHHH
TeHeTHYeCKUX 3a00JIeBaHUI YemoBeKa. MeauKo-rTeHeTHIecKoe KOHCYIbTHpoBaHue. CTBOJIOBBIE KIETKH.
[loHsiTHE «TEHETHYECKOTO Tpy3a». DTHUECKHE AacleKThl HCCIETOBAaHWA B OOJIACTH PEIaKTHPOBAHUS
TE€HOMa ¥ CTBOJIOBBIX KJIETOK.

lenetnueckrie (GakTOphl TMOBBINIEHHOW YYBCTBHTEIBHOCTH 4YeJOBEKa K (UIUUECKOMY H
XMMUYECKOMY 3arps3HEHHUIO OKpYy»XKarolieil cpeabpl. I'eHeTHueckass MpeapacloyioKEHHOCTh YeNIOBEKa K
HIaTOJIOTUSIM.

JdemoHcTpanuu

Tabmuuelr u cxembl: «Kapuotun denoBeka», «MeTonpl H3y4EHUS TCHETUKU 4YEJIOBEKa»,
«['eneTnueckue 3a001€BaHNS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHre U aHAJIN3 POJOCIOBHOIY.



Tema 15. Cenekniusi OpraHu3MoB

Jomectukaius U cenekuys. 3apokJIeHHe celeKIMU 1 goMecTukanuu. Yuenue H. . Basunosa o
LlenTpax MPOMCXOXKACHUS U MHOT000pa3ms KyJIbTYpPHBIX pacTeHuil. Poib celekuun B CO3JaHUN COPTOB
pacTeHuil U mopos KUBOTHBEIX. CopT, MopoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEICTBEHHON
n3menunBocta H. U. BaBunosa, ero 3HaueHue AJ1s1 CENIEKIIMOHHON paboTEhI.

MeToap! cenekunoHHON paboThl. McKyccTBeHHBIH OTOOP: MacCOBBI M WHAWBUAYAJIbHBIH. DTarbl
KOMOWHAIIMOHHOW ceNeKuu. McmplTanue npousBoAuTeNedl mo moroMcTBy. OTOOp MO TEHOTHIY C
MOMOIIBIO OLICHKH (PEHOTHIIA IIOTOMCTBA M OTOOP IO TeHOTUITY ¢ oMotkio ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PajualuOHHBIA U XUMHYECKUH
MyTareHe3 Kak HCTOYHHK MyTalMi y KyJIbTYpPHBIX (hopM opraHu3moB. lcmonb3oBaHHE TEHOMHOTO
pelakTHpoBaHUSI U MeTomoB pekoMOumHaHTHBIX JHK 1ms momydeHuss mcxomHoro martepuana aist
CEJIEKLIUU.

[Mony4enue monmruionnoB. BHyTpruBHAOBas ruOpuansanus. bIu3kopoacTBEeHHOE CKpelIMBaHUE,
win wHOpuauHr. HepoicTBeHHOE CKpelMBaHWE, WM ayTOpUAWHT. [eTepo3nc W ero NpUYMHBL
Hcnonp3oBanue reteposuca B cenekuuu. OtaanéHHas rubOpuamsanus. [Ipeomonenue Oecrumomust
MEKBUOBBIX THOPHIOB. JIOCTHKEHMSI CENIEKIIUH PACTEHUI U KUBOTHBIX. «3e1EHas pesoatoyusy.

CoxpaHeHHe U HU3Y4YeHHE N€HETHUYECKHUX PEeCypCOB KYJIbTYPHBIX PACTEHHH M MX TUKHUX poJaudeit
JUISL CO3JJaHMsI HOBBIX COPTOB M THOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue, coxpaunenue u
YIpasieHue 2eHemMUIecKUMY pPecypcamu CenbCKOXO3SAUCMBEHHbIX U NPOMbICTIOEbIX JCUGOMHBIX 6 Yelsix
VAVUUEHUs CYWeCm8YIOWUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM Yucie ¢ NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCICO08AHUL, NEPedosblx UOeli U NePCNEeKMUBHBIX MEXHONI0U.

JdeMoHcTpanuu

[optpetsi: H. U. Bapunos, . B. Muuypun, I'. [I. Kapneuenko, Il. II. Jlykpsuenxo, b. JI.
Acraypos, H. bopnoyr, . K. benses.

TaOnuue! u cxemsl: «LleHTpBI NPOUCXOKACHUS 1 MHOTO00pa3Hs KyJIbTYpHBIX PACTCHUI», «3aKoH
TOMOJIOTHYECKUX PSIOB B HACIECICTBEHHONM HM3MEHUMBOCTH», «Mertoasl cenekuum», «OtnanéHHas
ruOpuauzanusy, «MyTtareHes».

JlaboparopHass paGora «J/I3ydyeHue COPTOB KYJbTYPHBIX pACTEHUH U TOPOA JOMAIIHHUX
JKUBOTHBIX».

JlaboparopHas pabora «/3yuyeHue METOI0B CEIEKLIUN PACTCHUID.

IIpakTuuyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHbIE METOABI W JOCTHIKEHUSI CEJNEKUWM pacTeHHH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHILMIO, IUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIM Y4aCTOK, B TEIJIMYHOE XO3AHCTBO,
B JIa0OPATOPHIO arpOYHUBEPCUTETA MM HAYYHOTO LICHTPA).

Tema 16. BHoTeXHOJIOTHSI 1 CHHTETHYeCKasi 0MO0JI0THS

OOBeKTBl, HCHOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE UM TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPraHM3MbI, MX XapaKTEepUCTHKA. TpagulMOHHAs OMOTEXHOJOTHS: XJeOomeueHHue, MOTydeHUE
KHCIIOMOJIOYHBIX MIPOAYKTOB, BHUHOJIETIHE. MuxkpoOuonorudeckuit CHHTE3. OOBeKTHI
MHUKPOOHONIOrHYeCKUX TeXHOoJorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BATAMHHOB.

Coznannie TEXHOJIOTHH M HMHCTPYMEHTOB II€NIEHANPaBICHHOTO W3MEHEHHS W KOHCTPYHPOBAaHUS
T€HOMOB C LEJbI0 IIOJYYEHHS OPraHW3MOB M MX KOMIIOHEHTOB, COAEpP)KallUX HE BCTPEYAIOLINECS B
npupojie ONOCHHTETHIECKHE TTyTH.

Krnerounas urxeHepus. MeTobl KyJIbTyphI KJIETOK M TKaHEH pacTeHH M )KUBOTHBIX. KproOaHKH.
Comarudeckasi THOpUM3alus U coMaTuieckuii amOpuorenes. Vcrnonb30BaHue TaIUIONIOB B CENEKIIMU
pacteHuil. Ilonyuenue MOHOKAIOHANbHBIX anmumen. Fcnoab308anue MOHOKIOHANbHBIX U NOJUKIOHATLHBIX
anmumen 6 meouyune. MIcKycCTBEHHOE OILUIOOTBOpeHHE. PEKOHCTPYKIUS SHIEKIETOK M KJIOHUPOBAHUE
KMBOTHBIX. MeToJl TpaHCIUIaHTaLUK siiep KIETOK. Texwonocuu 0300p0GIeHUsl, KYIbMUSUPOSAHUS U
MUKPOKIOHANLHO20 PAZMHOICEHUS] CENbCKOXO3ANUCTNEEHHBIX KYAbMYP.



XpoMocoMHass M TeHHas uHXeHepus. VCKYyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYHpOBaHHUE
pexomoOunantabeix  JAHK. Cozdanue mpanceenuvix opeanusmog. JIOCTHKEHUS UM MEPCHCKTUBBI
XPOMOCOMHOM ¥ TeHHOW MH)KEHEPUU. DKOJOTUICCKHIE U 3THYCCKHE TPOOJIEMbI TCHHON HHKEHEPHUH.

Menunuackue OuotexHonoruu. IloctreHomHas 1mdpoBas wemunuaa. [II[P-muarnocTuka.
MeTab010MHBII aHANK3, TEHOLGHTPUUECKUM aHaIM3 MPOTeOMa YeloBeKa Ui OLEHKU COCTOSHUS €ro
3M0pOBhs. Mcnonb30BaHME CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-Ououmkenepus s
pa3paboTku (PyHAaMEHTAILHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHWs KOMILUICKCHBIX TKaHEH
COUCTAHMEM TEXHOJIOTUH TpPEXMEPHOrOo OWONpUHTUHTA u ckaddonmuura Juist pelieHus 3ajad
MEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3nmanne BEKTOPHBIX BakIMH C LEIbI0 OOCCIEYeHHS KOMOMHHUPOBAHHOW 3allUTBl  OT
Bo30ynuteneit OPBU, ycraHoBieHHe MOJIEKYISIPHBIX MeXaHM3MOB (¢yHKuuoHuposanusi PHK-
CoJepKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIC 3a00IeBaHUs YeIOBEKa U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «VICrONb30BaHUE MHKPOOPTaHW3MOB B IPOMBIIIJICHHOM IPOU3BOACTBEY,
«Knerounas umxeHepus», «['eHHas HHKCHEPU.

JlaGopaTopHas padoTa «/3yueHue 00beKTOB OMOTEXHOJIOTHUIY.

IIpakTuyeckast padora «lloxydeHne MOTOYHOKHUCIBIX POIYKTOBY.

Ikckypeusi «bHOTEXHONOTHS — BaKHEHIIas IPOM3BOAUTENBHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3aposkneHue U pa3BUTHE IBOJTIONMUOHHBIX NPEACTABIEHUI B 010J10THH

OpomonuonHas Teopus Y. [dapsuna. Ilpennochbuikd BO3HUKHOBEHMs AapBUHU3MA. KHU3HB U
Hay4dHad JaesreiabHocTh Y. JlapBuHa.

JBwxkynie cwisl 3BoironuMu BuaoB 1mo Y. JlapBuHYy (BBICOKasi MHTEHCHBHOCTb Pa3sMHOXKEHHS
OpPraHU3MOB, HAacJEICTBEHHass H3MEHYMBOCTb, OoOpr0a 3a CyIIECTBOBAaHHME, €CTECTBEHHBIH H
HCKYCCTBEHHEIH 0TOOD).

Odopmnenne cuareTndeckoil teopuu sBomonuu (CTD). HelitpanbHas Teopusi 3BOJIIOLUH.
CoBpeMeHHasi 3BONIOLMOHHAsE Ouojorusa. 3HAueHHE JBOJIOLMOHHOM TeopuH B (HOPMHUPOBAHUH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA.

JdeMoHcTpanuu

Iloptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y. lapsun, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi npuponsl (o K. Jluanew)», «JlecTHuma ®HUBBIX CyLIecTB
(o Jlamapky)», «Mexanu3m (popMHPOBaHUs PUCIIOCOOTIEHUH Y pacTeHUH U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyra myremectsus Y. Hapsuna», «Haxoaku Y. [apBuna», «Dopmbl 6opbOBI 3a
cymectBoBanue», «llopoxbr romy6ei», «MHoroobpasue KyiabTypHBIX (opM KamycTbl», «llopomsl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BUAOB (1o Y. JlapBuny)», «Cxema COOTHOLICHHUS
JBIKYIIMX CHJI 3BOJIOLUI», «OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPHUH 3BOTIOLIUID.

Tema 2. MUKpPO3IBOJIIONUSA U €€ pe3yJIbTaThl

Ilomymsimust Kak dieMeHTapHas eauHuna oBomonnd. COBpPEeMEHHBIE METONbI  OLIEHKHU
TEHETHYECKOTO pPa3sHOOOpasusi W CTPYKTYphl momynsanuil. V3meHenune reHo(oHAa TOMyNAIWU Kak
3JIEeMEHTapHOE BOIONIMOHHOE SIBIEHHE. 3aKOH reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble  (pakTopel  (ABWXKYIIME  CHJIBI)  OBONIONMH. MYyTAallMOHHBIA  TIpoIecC.
KoMOuHaTiBHAsT HW3MEHYMBOCTh. Jlpeii) TreHOB — ciydaiHbIC HEHANpPaBJICHHBIC HM3MEHEHHUS YacTOT
ajiened B momyiauuax. Oddekr ocHoBarens. Idpgexm Oymouiiounozo eopiviuika. Crudwcenue
2eHemu4ecKo20 pazhoobpasus: npuyunsl u creocmeus. Ilpossenenue sgpghexma Opeiigha 2enos 6 6orbUILX
u manvlx nonyisyusx. Murpauuu. M3zomsmus nomynsanuii: reorpaduueckas (IpOCTpaHCTBEHHA),
Ouosorndeckas (penpoayKTHBHAS).



EcrectBenHbIli 0TOOp — HampaBisitommid ¢aktop 3Bomonur. PopMbl ecTeCTBEHHOro otdopa:
JOBWKYIIUHA, CTaOMIM3UPYIOMIMK, pa3peiBatomnid (qu3pynTuBHbIH). [lonoBoit or6op. Bo3HukHOBEeHHE M
3BOJIIOLINA COLMAIBLHOTO OBEAEHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh  OPraHM3MOB ~ KaKk  pe3ylbTaT  MHKPOIBOMIONMH.  BO3HMKHOBeHHE
NpUCTIOCOONIeHU Y opraHu3smMoB. Apomopdo3sl u umauoaganTauuu. [Ipumepsl mpUCHOCOONECHHN Y
OpraHU3MOB: MOpQOIOTHIecKue, ¢uznonorunyeckue, OMOXUMHYECKHE, MOBE/ICHYECKHE.
OTHOCHUTENBEHOCTH MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bup, ero xpurepuu u cTpykTypa. BumoobpasoBaHue Kak pe3yiabTaT MUKPOIBOIIONMHU. M30msmms —
KIoueBoi  Qakrop BuaooOpazoBanus. IlyTm u cmocoObl BUmOOOpa3oBaHUs: aIONATPHUYECKOE
(reorpadmueckoe),  cuUMOarpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TOJIMIUIOMIU3AlNS,
ruOpuau3anys). JAmuTenbHOCTh 3BONOIUOHHBIX POIIECCOB.

Mexanu3mbl GopMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpasusl.

PoJib 3BOJIOIMOHHOM OHOJIOTHM B Pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHs OHMOpa3zHOOOpasusl.
MHUKpPO3BOITIOIHS U KOIBOJIIOLHMS MApPa3uTOB U WX X035ieB. MexaHu3Mbl ()OPMHUPOBAHUS YCTOWYUBOCTH K
aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsi: C. C. UerBepukos, 3. Maiip.

Tabnuiel 1 cxembl: «MyTalmoHHasI U3MEHUMBOCTEY, «[lomynsnuonnas cTpykrypa Buaay, «Cxema
nposiBJcHUs 3aKoHa Xapau—BanuOepra», «JIBHKyIIHUe CHIIBI SBOJIOLNUNY, «DKOJIOTHYCCKAas W3OJIALUS
MOMYJISALUN ceBaHCKOM (openuy», «['eorpaduyeckast H30JSAIMS JIMCTBEHHHUIIBI CHOUPCKON U JIMCTBEHHUIIBI
Jaypckoi», «llomymsannOHHBIE BOJHBI YHCICHHOCTH XHIMHUKOB H XKepTB», «(CxeMa JaeHCTBUSA
€CTECTBEHHOro o0TOopa», «®Popmbl OOpbOBI 3a cymecTBOBaHHE», «HAYCTpUAIBHBIH MeEIAHU3MY,
«Kusble uckomnaemsle», «IIOKpOBUTEIBCTBEHHAs OKpacka *HBOTHBIX», «lIpegympexknaromas okpacka
KUBOTHBIX»,  «Pu3nonorndeckne  azantauum»,  «lIpucnocobieHHOCTs  OpraHM3MoB €€
OTHOCUTENBHOCTBY, «Kpurepuu Buaa», «Bunbl-nBoiHNKN», «CTpyKTypa BHIA B mpupoae», «CrocoOsl
BUooOpaszoBanusy, «l'eorpaduueckoe BHmoOOpa3oBaHHE TPEX BHIOB JAHIBIIIEH», «DKOIOTHYECKOE
BUI000pa30BaHue BUIOB CHHUL, «llonumionnel pactenunity, «KamycTHo-penednslii THOpUIY.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKLMM HACEKOMBIX, 4ydesla NTUL U 3Beped ¢
nprUMepaMH Pa3iIMYHbIX MPHUCIIOCOOJICHUH, Yyyena NTHL U 3Bepel pa3HbIX BHIOB, repOapuH pacTeHUH
ONMU3KMX BUAOB, 00Pa30BaBIINXCA PA3TMYHBIMHU CIIOCOOAMH.

JlaGopaTopHas paGoTa «BrIsSBIeHNE U3MEHYUBOCTH Yy 0COOEH OHOTO BUAAY.

JlagopaTopHass  padora  «lIpucnocobneHust  OpraHM3MOB W WX  OTHOCHTEIIbHAs
1eJ1ecO00Pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHUION.

Tema 3. MakpodBoJonust 1 eé pe3yJbTaThl

Metonpl M3ydeHHs MakpodBoyonMU. IlaneoHTONOrMYECKHE METOABI H3YYEHMsI 3BOJIIOLMH.
[lepexoansie GopMbI B GUITOTEHETUUECKUE PSIIBI OPraHU3MOB.

Buoreorpaduueckue mMeronpl u3ydeHus: 3Bomound. CpaBHeHue ¢Iiopsl U QayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduyeckue obnactu 3emiin. BUab-osHAEMUKY U PETUKTEI.

OMOpPHONOTHYECKHE W CPAaBHUTEIHHO-MOP(OJOTHUECKHE METOABl H3y4YEHHsS  JBOJIOIHU.
I'eneTnyeckne MeXaHU3MbI JBOJIONMH OHTOTE€HE3a W TIOABJICHHS ABOJIONMOHHBIX HOBIIECTB.
I'oMosiornyHbleE W aHAJOTHYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl W aTaBU3MBL. MOJEKYISIpHO-
TeHeTHYEeCKUE, ONOXNMUYECKHE ¥ MATEMAaTUIECKIE METOIbI N3yUEHHUs HBOJIOLNHU. | OMOJIOTHYHBIE TE€HBI.
CoBpeMeHHbIE METOJIbI TOCTPOCHUS (PUIOTEHETHIECKUX JICPEBBEB.

XPpOMOCOMHBIE MyTallU! ¥ 9BOJIIOLINS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOIOLUH. [Ipunyun cmenvt Gynxyui. HeoOpatuMocThb
JBOJIIOLMA. AlanTUBHAs paananusa. HepaBHOMEPHOCTh TEMITOB DBOJIIOLHH.

JdemoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, . Miomiep, 3. ['ekkens.



Tabmuue! u cxembl: «DUnoOreHeTHYECKUN P JOMIAIN», «APXEONTEPUKCY, «3BEpO3YyObIe ALICPhD»,
«Creronedans», «Puanoputs», «CeMeHHbIE MNANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«peiidp xoHTHHEHTOB», «PenukTel», «HauanpHpie cTaguyd 3MOPUMOHANLHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJOTHMYHBIE U aHAJIOTMYHBIE OpPTraHbD», «PyIUMEHTBI», «ATaBU3MBDY, «XPOMOCOMHBIE
HaOOpBl 4YeJoBeKa M IMIMMIIaH3e», «lJ1aBHBIE HampaBlieHHS 3BOJIONHMNY, «OOIHe 3aKOHOMEPHOCTH
3BOJIIOLIUNY.

OO6opynoBanue: KOJJIEKIHUH, repOapuu, MYJSDKH HCKOMAEMBIX OCTAaTKOB OPTraHU3MOB, MYJSDKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTapHBIX OPraHOB U aTaBU3MOB, KOJUIEKLIMU HACEKOMBIX.

Tema 4. IIpoucxokaeHue H pa3BUTHE KU3HU HA 3emJie

Hayunble runoTte3sl NpOUCXOKIACHUS XKU3HU Ha 3emiie. AOHoreHe3 u maHcnepmus. JloHaydHble
MpEACTaBICHUS O 3apOXKICHUH KU3HH (KpeaunoHu3M). [ umoTe3a MOCTOSHHOTO CaMO3apOXKICHHS KU3HU
u e€ omnposepxkenue onbsitamMu @. Penm, JI. Cnamnanmanu, JI. Ilactepa. [IpomcxoxneHue >KU3HH U
acTpOOHOJIOT L.

OcHOBHBIE DTamnbl HEOPraHWYECKOW »HBoMONMH. [lmaHerapHas (Teoloruveckas) 3SBOIIOLMSL.
Xumuueckasi SBONONUs. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BelIecTB u3 Heopranumueckux. Ombit C.
Munepa u I'. FOpu. O6pazoBanue moaumMepoB u3 MoHoMmepoB. KoanepBarnas runore3a A. M. OnapuHa,
TUIOTe3a epBUYHOTO OynboHa Jx. Xonneitna, renernueckas runoresa ['. Mémnepa. Pubo3umsr (T. Yek)
u runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIICTKH.

Hctopus 3emnu u metoasl e€ uzyuyenus. Mckomaemple oprannyeckue octaTku. ['eoxpoHoiorus u
e€ Metoapl. OTHOCUTENBHAS M aOCONMIOTHAS T€OXPOHOJNOTH. [ eOXpoHOMOrHYecKas IIKanga: 30HbI, 3PH,
TIEPHUO/BI, STTOXH.

HauanbHble sTanel opraHndeckoi 3Boound. [1osiBIeHNE U SBOMIOLUS NEPBBIX KJIETOK. JBOITIOLUS
MeTtabonm3ma. Bo3HHKHOBEHHE TepBEIX dKocucTeM. COBpeMEeHHbIE MUKPOOHBIE OMOIIIEHKH KaK aHalor
nepBbIX Ha 3emiie coobmecTB. CTpomMaronuTsl. [IpokaproThl M 3yKapHOTHI.

[Ipoucxoxmenue sykapuoT (cuMmOMOreHe3). DBOJIOIMOHHOE TPOWCXOXKICHWE BHPYCOB.
[IpoucxoxkieHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpTaHu3MOB.

OCHOBHBIE 3Tambl ABOJIONUHU BEICIINX pacTeHuil. OcHOBHBIE apoMopdo3bl pacreHuil. Brixon
pactennii Ha cymry. [losiBIieHHe CIIOPOBBIX pacTeHHW W 3aBOeBaHHE UMM cylnd. CeMEeHHbBIE PaCTECHUS.
[IpoucxoxkieHue MBETKOBBIX PACTEHHUI.

OCHOBHBIE 3Talbl BOIIONWU XKHBOTHOTO Mupa. OCHOBHBIE apoMoOp(]o3bl KUBOTHBIX. BeHckas
¢ayna. KemOpuiicknii B3pbIB — IMOSBICHUE COBPEMEHHBIX TUTIOB. [lepBbIie XOp10BbIe )KUBOTHBIE. JKHU3HD B
Bojie. OBONIONMSA TO3BOHOUHBIX. llpomcxoxnenne ampuOmii wu pentwnuit. [Ipoucxoxmenue
MiekonuTaromux W nrul. [lpuHnmun kioueBoro apomopgosza. OcBoeHne O€CHO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PasBute xu3HM Ha 3emie MO 3paM M NEpUOAaM: apxel, MpOTEpO30H, Mareo30i, ME3030M,
KaifHO30#. OOmIas XapakTepuUCTHKa KIMMaTa W TeOoJOTHYecKuX mpoueccoB. llosBieHne M pacuBeT
XapaKTepHBIX OPTaHU3MOB. YTJIe00pa30BaHue: €ro YCIOBHS U BIMSIHUAE Ha Ta30BBbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAaHUS — 9KOJIOTHYECKHE KPU3HUCHI NTponuIoro. IIpuuuHsl U cneacTBUsS MacCOBBIX
BbIMupaHuil. CoBpeMEHHBIN OKOJIOTHYECKHil Kpu3uc, ero ocobenHoctu. I[Ipobimema coxpaHeHuUs
O6mopaszHoobOpa3us Ha 3emiie.

CoBpeMeHHasi CHCTEMa OpraHWYeckoro Mupa. [IpWHIMIBI KiIacCU(PUKAIMKA OPraHU3MOB.
OCHOBHBIE CHCTEMaTHYECKUE TPYIIIHI OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersr: @. Pemu, JI. Crnammanmanm, JI. Ilacrep, . . Meunukos, A. W. Onapun, Jx.
Xonueitn, I'. Mémrep, C. Munep, I'. FOpn.

Tabmumer u cxempl: «Cxema ombita @. Pemm», «Cxema omswita JI. Ilactepa mo u3ydeHHIO
caMO03apoKIeHUS KU3HM», «CxeMa onbita C. Muiiepa, I'. KOpn», «3Tarbl HeopraHHIeCKOH IBOTIOITHANY,
«l"eoxpoHonorudeckas mkana», «HadanpHbIe 3Tambl OpraHMYECKON IBOIIOIUI», «CxeMa 00pa3oBaHUs
JYKapHOT MyTéM cuMOMoOreHe3a», «CHcTema >KUBOW MpHpOb, «CTpoeHHe BHpYyca», «ApoMopdo3bl



pactenuit», «Punnopurte», «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOIOPOCITH», «MXuU»,
«Tarmopotaukm», «l'onocemeHHsle pacTeHMsD», «OpraHbl IBETKOBBIX pacTeHHI», «Cxema pa3BUTHS
JKUBOTHOTO MHpa», «ApoMopdosbl XuUBOTHBIX», «lIpocreiimme», «Kumednononoctueie», «llmockue
yepBu», «YUnenucronorue»,  «PviOb»,  «3eMHOBOmHBIe»,  «IIpecMbikarommecs»,  «lITHub,
«Muekonuraromue», «Pa3Butue xKuU3HU B apXeUCKOU 3pe», «Pa3sBuTHE XKU3HU B IIPOTEPO3OKUCKOU 3pey,
«Pa3BuTHE KU3HU B MAJICO30MCKOMN 3pen», «Pa3BuThE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaiiHO301cKOH 3pey, «CoBpeMEHHAst CUCTEMA OPTraHUYECKOTO MUPAY.

ObopynoBanue: repbapuy pacTeHHH pa3IMYHBIX OTAENOB, KOJUIEKIMH HACEKOMBIX, BIIAYKHBIC
mpenaparsl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKLIIMM HIJIOKOXHUX, CKEJIEThl IO3BOHOYHBIX
JKUBOTHBIX, 4Yyuyela MTHUI[ U 3BEpeH, KOIJEKIUH OKaMEHEJIOCTEeH, IMOJNE3HBIX HCKOMAeMbIX, MYJIDKU
OpPraHUYEeCKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas gadopatopnas padora «MozaenupoBanue onbelToB Musuepa—tOpu no uzyuenuro
aOMOTEeHHOTO CHHTE3a OPTaHMYECKUX COCTUHEHUH B IEPBUYHOM aTMOCc(epey.

JlabopaTopHas padora «/3yueHue 1 OnMcaHnue UCKOMIAEMbIX OCTATKOB JPEBHUX OPTraHU3MOB.

IMpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHHSI PACTCHUH Pa3HBIX OTAEIIOB.

IpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpouncxoskaeHue 4eja0BeKa — AHTPOIIOreHe3

Paspneinsl v 3a1a4n aHTPOIIOJIOrMH. METOIbI AHTPOIIOJIOT U H.

CraHOoBIIEHHE TIPEIACTABICHUH O MPOUCXOXKAECHUU UeJOBEeKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIe HayUHbIE TEOPHH.

CX0ACTBO 4eNoOBEKa C KMBOTHbIMH. CHCTEMAaTHYECKOE IOJIOKEHHE 4YesloBeKa. CBHUIETENbCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMH: CPaBHUTEIBHO-MOP(]OIOTHUECKUE, IMOPHOIOTHYECKHE, PU3UOTIOTO-
OmoxuMuUecKkue, TmoBefeHUYeckne. OTIMYNS 4YeloBeKa OT JKUBOTHBIX. [IpAMOXOXKIAEHWE W KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOI'O MO3Ia U BTOPOU CUTHAJIBHOW CUCTEMBIL.

Jswxymme cunbl ((hakTOpbl) aHTPOIIOTeHe3a: OuoJoruuYeckue, conuanbHble. COOTHOIICHHE
OMOJIOTMYECKUX U CONMANBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE cTajguu aHTpornoreHe3a. PaHHue uenoBekooOpa3Hble 00€3bsSHBI (TIPOKOHCYINEBI) W
paHHHE TIOHTH/IBI — OOIIHNE MPEAKU YeIIOBEKOOOPA3HBIX 00€3bsH U JIF0JIei. ABCTPATONUTEKH — IBYHOTHE
npeaku jaroAeil. YenoBek yMmenblil, nepBble W3rOTOBICHUS OpPyOuid Tpyda. UenoBek MpsSMOXOASIIUNA U
MEepBBIA  BBIXOJ JOAed 3a mpenmensl Adpuku. YenoBek TreaenbOeprckuii — oOmMmiA  TpemoK
HEAaHJEPTAIbCKOIO YEJIOBEKAa M 4YEJIOBEKa pa3yMHOro. YenoBek HEaHAEPTAaIbCKUM Kak BUZ JIIOAEH
XOJIOAHOrO KiIMMarta. YeaoBeK pa3yMHBIA COBPEMEHHOrO THIIA, JACHUCOBCKUN YENIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamu Adpuku. [lageorenerrka u najaeoreHOMHUKa.

OBOMIIOLMSL  COBPEMEHHOTro dYenoBeka. EcrtecTBeHHBIH OTOOp B NOMYIALMSAX — YEJIOBEKA.
MyTranuonHslii npouecc u noaumopdusm. [omynsaumuonnsie BoiHbl, apeiid reHoB, MUrpauus u «3d et
OCHOBATEJIS» B MOMYJISILIMIX COBPEMEHHOI'O YEIOBEKA.

Yenoseueckue pachl. [lonarue o pace. bonbiune pacel: eBporeonanas (eBpasmiickas), aBcTpao-
HEerpouiHas (SPKBaTOpHAIbHAs), MOHIOJIOMIHAs (Aa3MaTCKO-aMepuKaHCKas). BpeMs um myTu pacceneHus
yeloBeKa M0 IulaHeTe. EauHCTBO dyenoBedeckWx pac. HayuHas HECOCTOATENBHOCTh pacu3Ma.
[Ipucroco0IeHHOCTh YelIOBeKa K Pa3HbIM YCJIOBHSIM OKpYXKaroliei cpeinl. BiusHue reorpaduyeckoit
cpenpl 1 apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEIIOBEKA.

MexaucuUIUTMHAPHBIE METOIBI B (PU3MUECKON (OMOIOTHYECKO) aHTPOTIONOTHH. DBOJIOIIMOHHAS
AHTPOIIOJIOTUSl M MAJECOAHTPONOJOIHs 4YEJIOBEUECKUX MNOMyJsiuuid. buoconumanbHble HCCIEI0BaHUA
MIPUPOJIBI YenloBeKa. MccienoBanre KOABOIIOUN ONOIOTHIECKOTO M COITMAIEHOTO B YETIOBEKE.

JdemoHcTpanuu

Tloptpetsr: U. HapsuH, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmmib! 1 cxeMbl: «MeToabl aHTPOIIOIOTHIY, «I 0JIOBHOW MO3T YeloBeKay, «HemoBekooOpas3HbIe
00e3bstHBIY, «CKeNeT YeroBeKa W CKeNeT IMMIaH3e», «PyIuMeHThl U aTaBU3MBD», «/[BHXKyIue CHIIBI
aHTPOTIOTeHE3a», «DBOJIOIMOHHOE IPEBO YEIOBEKA», ABCTPATONUTEK», «HemoBek ymenslit», «HeaoBek



npsAMoXoIAIIuii», «/lenncoBckuil yenoBex» «Heangepransipy, «KpomanboHub», «IIpenku denoBekay,
«DTanbl 3BOJIIOLIMH YelloBeKay, «Packl yemoBekay.

OO6opynoBanue: MyJSDKH OKaMEHEJIOCTeH, MpeMeTOB MaTepHalbHON KyJIbTyphl NPEAKOB
4enoBeka, penponaykiuu ((ortorpaduu) KapTuH ¢ MH(OIOTHYSCKUMHU U OHOJICHCKUMH CHOKETaMU
MPOUCXOXKJICHHUS YeJoBeKa, (oTorpaduu HAXOMOK HMCKOMAEMBIX OCTaTKOB YEJIOBEKa, CKENET 4YeJOBEeKa,
MOJIeNIb Yepena 4YeloBeKa W yepena IIUMITaH3e, MOJIeNb KHCTH YeJOBEeKa M KUCTH IIMMIIAH3€, MOJCIH
TOpCa MPEAKOB YEIIOBEKA.

JlaGopaTopuasi padora «lI3ydeHne ocoOEHHOCTEH CTPOCHHUS CKEJeTa YeNOBEeKa, CBSA3aHHBIX C
PSAMOXOXKACHHEM.

IpakTnyeckas padora «/3yueHne 3KOJOTHYECKHUX aJanTallid YeTOBEKay.

Tema 6. Dxosorusi — HayKa 0 B3aHMOOTHOIIEHHMSIX OPraHM3MOB W HAJA0PraHU3MEHHBIX
CHCTEM C OKpY:Kaloulei cpeaoi

3apoxeHue U pa3BuTue dkonoruu B Tpynax A. ['ym6omnsara, K. @. Pynee, H. A. CeBepiiosa, O.
I'exkenss, A. Tencmu, B. H. CykauéBa. Pasnmensl u 3agaum skxonoruu. CBSI3p 3KOJOTMH C APYTUMH
HayKaMH.

Mertonet skonoruu. [loneBble HaOmoOgeHHS. OKCHEPUMEHTHl B OKOJOTHH: MPUPOAHBIE H
naboparopHbsie. MozenupoBaHHEe B OSKOJOTHH. MOHHUTOPHHT OKpYXKAlOIIEH Cpeabl: JOKaIbHBIM,
PETHOHANILHBIN U TI100aJIbHBIMN.

3HaueHHe HSKOJOTUYECKUX 3HAHMW JJI 4esoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBsi3eil dyenoBedyecTBa C Mpupoaod. DopMHpPOBAHME SKOJOTMUYECKOH KYyJIBTYPbl W 3KOJOTMYECKOU
TPaMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

IToptpetsr: A. I'ym6ompar, K. @. Pynwe, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumsr u cxembl: «Pasnensr skomormm», «Metompl 3KoJorum», «CxemMa MOHWUTOPHHTA
OKpPYKaroIIeH Cpeapl».

JlaboparopHas pabora «/3yuyeHue METO10B SKOJIOTHUYECKUX HCCIEAOBAHUID).

Tema 7. Opranusmsl u cpefia O0UTaHHUA

Dxonorndeckre (GakTopbl M 3aKOHOMEPHOCTH HX JedcTBus. Knaccudukamus 3KOIOTHYECKHX
(akTopoB: aOWOTHYECKHEe, OWOTHYeCKHe, aHTpomnoreHHele. OOIMe 3aKOHOMEPHOCTH JIEHCTBHS
skonornyeckux (akropos. Ilpasuno mmuumyma (K. IHnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpPUOMOHTHBIE 1 CTCHOOMOHTHBIE OPTaHNU3MEI.

Abuotnyeckue ¢aktopsl. CBeT Kak 3KoJormdeckuil Qaxrop. JlefcTBHE pa3HBIX YYacCTKOB
COJTHEYHOTO CITEKTPa Ha OPraHU3MBbL. DKOJOTHUYECKHE TPYIIBl PACTECHHUI M XUBOTHBIX IO OTHONIEHUIO K
cBety. CurHasbHas poiib cBeta. @OTONepruoIu3M.

Temmepatypa Kak odKojorudeckuid akrop. J[leiictBue TemmepaTypsl Ha OpraHU3MBI.
[NoiikunoTepMHble 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts Kak 3konornueckuii ¢akxrtop. IIpucrnocobnenus pacteHUi K MOAJEPKAHUIO BOJHOTO
Oananca. Kmaccudukanus pacteHnii o oTHowmeHuio K Boje. [IprcnocoGieHust >KUBOTHBIX K U3MEHEHHIO
BOJIHOT'O PEXHUMa.

Cpenpl 0O0WTaHHS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, I[IOYBEHHAs, TIIyOMHHAs
MIOJIIIOYBEHHAsI, BHyTpHOpraHu3MeHHas. Ou3nko-xuMuieckue 0cOOEHHOCTH Cpei OOUTaHUST OPTaHU3MOB.
IIpucmoco0enns OpraHn3MOB K KU3HU B Pa3HBIX CpeAax.

buonoruueckne putmbel. BHemHne W BHyTpeHHHE pHTMBL CyTOYHBIE W TOAWYHBIE PUTMBI.
IIprcroco0IeHHOCTh OPraHN3MOB K CE30HHBIM M3MEHEHHUSIM YCIOBUMN KU3HH.

JKusnenusie Gpopmbl opranu3moB. [lousaTue o sxku3HeHHO# (hopMme. KuzHeHnHble GOPMBI pacTeHUN:
JIepeBbs, KYCTAPHHUKU, KYCTapHWYKH, MHOTOJIETHHE TPaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHBIC (HOPMBI
YKUBOTHBIX: TUAPOOHOHTHI, F€OOHOHTBI, a3p00HOHTHI. OCOOESHHOCTH CTPOCHUS 1 00pa3a JKU3HH.

buoTtnueckue ¢akTtopsl. Buiasl OHMOTHUYECKHX B3aUMOJCHCTBHIA: KOHKYPEHIIUS, XHUIIHUYECTBO,
cnM6mo3 u ero ¢dopwmel. [lapasuThsM, Koomepaiys, MyTyadu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxJiecOHn4YecTBO). HeTpoduueckue B3aumoneicTBus (Tomumdeckue, ¢dopudeckue, Ghadpuueckue).



3HaueHNe OMOTHYECKUX B3aMMOCHCTBUN IS CYIISCTBOBAHUS OPTraHU3MOB B cpejie ooutanus. [IpuHiun
KOHKYPEHTHOT'O HCKIFOUCHHSI.

JdeMoHcTpanuu

Tabmuiel U cXeMbl: «DKoNornueckue GakTopbn», «CBETOBOU CHEKTPY», «IKOJOTHUECKUES TPYIIIIHI
JKUBOTHBIX 10 OTHOIICHHIO K CBETY», «TeIUIOKPOBHBIC >KUBOTHBICY», «XOJOJHOKPOBHBIC >KUBOTHEICY,
«DU3HONIOTHYECKUE aJanTallui KHUBOTHBIX», «Cpembl oOWTaHUS OpraHu3MoBy», «buojoruueckue
puT™MB), <OKusHeHHBIe (OpMBI pacTeHHi», <«OKu3HEHHBIE (OPMBI JKUBOTHBIX», «IJKOCHCTEMA
IIMPOKOJIUCTBCHHOTO Jieca», «DKOCHUCTeMa XBOWHOro Jiecay, «llemu mnuTanusy, «XUIITHHYECTBOY,
«[Tapazutusm», «Koukypenuusy», «Cumonosy, «KoMmMmeHncanuzm.

ObopynoBanue: repbapuu pacTeHHH W KUBOTHBIX, NPUCTIOCOOJNICHHBIX K BIUSHHUIO Pa3IHYHBIX
9KOJIOTHUECKUX (DaKTOpPOB, repbapuu CBETONIOOMBBIX, TEHETIOOMBBIX W TCHEBBIHOCIHMBBIX PAaCTEHHI,
CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIE PACTEHHs, repOapuul U KOJUICKLUH
TEIUIONOONBBIX, 3UMOCTOWKHX, MOpPO30YyCTOWYHMBBIX pAcTEHHW, uydena NTHL W 3Beped, repbapumn
pacTeHUl, OTHOCALIUXCA K TUrpodutam, kcepoduram, Me30puTaM, KOMHATHBIC PACTCHUS JaHHBIX TPYIII,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIONINX B pa3HbIX CpeAax, repOdapuu M KOJUJICKIMH PACTCHUN W KUBOTHBIX,
o0ajaoIMXx YepTaMHu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, repOapuu M
KOJUISKIIUU PACTCHHUI U )KMBOTHBIX PA3IHUYHBIX )KM3HEHHBIX (DOPM, KOJUICKIIMU KUBOTHBIX, YIaCTBYFOIIUX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padoTa «BbIsBICHNE NPUCTIOCOOICHHI OPTaHU3MOB K BIUSHUIO CBETa».

JlaGopaTopHas padoTa «BbIsBICHNE TPUCTTOCOOICHHUI OPraHU3MOB K BIUSHUIO TEMIICPATyPhI».

JlaGopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 PA3HBIX MECT OOUTAHWIS.

Tema 8. Jkos10rust BUAOB U NOMYJISILUI

OKOJIOTHYECKHE XapaKTepUCTHKH momyisiun. [lomymsuus kak Ouonmormveckas cucrema. Poib
HEOJTHOPOJTHOCTH Cpelibl, (Pr3muecKnx OaphepoB M 0coOeHHOCTEH OWoNormM BHIOB B (HOPMHUPOBAHWUHU
MPOCTPAHCTBEHHONW CTPYKTYpbl momyisinuii. OCHOBHBIE TIOKAa3aTelld TOMYJSIUN: YUCIEHHOCTS,
TUIOTHOCTh, BO3pacTHasi W TOJIOBAasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTpaIus.

DKoJorudeckas CTpykTypa nomyssiui. OleHKka YUCIIEHHOCTH TOIyJISAuH. JJnHaMIKa Oy IsSiuu
u e€ perymsinus. broTuueckuii moTeHIMAaI MOMyJIAIuy. MoJenTupoBaHue THHAMUKY TOMyIsiiuu. KpruBeie
pocTa YHCIEHHOCTH Tomyssanuu. KpuBble BBDKMBAHWA. Perynslius YWCICHHOCTH TOIYISIUN: pPOJb
(haKkTOpOB, 3aBUCAIIMX W HE 3aBUCIIIUX OT IDIOTHOCTH. ODKOJIOTWYEeCcKHe crparermu BujoB (- m K-
CTpaTeruu).

[onsitre 06 3KoONIOTHMYECKON HUIIE BUaa. MectooonTtanue. MHOroMepHas MOJIEb YKOJIOTUIECKON
Huum Jxx .M. Xatunncona. Pazmepsl skonoruueckoit Huiu. [loTeHnnanbHas U peaan30BaHHAs HULIY.

Bun kak cucrema nonyssiimid. Apeansl BUIOB. BUABI 1 UX )KU3HEHHBIE CTPATETHH. DKOJIOTUIECKHE
9KBUBAJICHTEHI.

3aKOHOMEPHOCTU TIOBEJICHUS W MUTpAIWii >KUBOTHBIX. BHONOrMYecKue WHBA3UHM UY>KEPOHBIX
BUJIOB.

JleMoHCTpanun

IToptper: Ix. . XaTunHCOH.

Tabmuiel U cXeMbl: «DKOJOTMYECKHE XapaKTepHCTUKU Tomnyisinuuy, «l[IpoctpancTBeHHas
CTPYKTypa TOMyJsiumn», «Bo3pacTHple mupamuipl momysiun», «CKOpPOCTh 3aceeHUs] MOBEPXHOCTH
3eMii pa3TUYHBIME OpraHn3MaMmny», «Mopaens sxonornaeckoi aumu Jx. M. Xatunaconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIUN YKUBOTHBIX.

JladopaTtopHas pa6ora «IIprcrmocoOaeHus CeMSH PAaCTCHUN K PACCETICHHIO.

Tema 9. JKkoJiorusi c0061IECTB. IKOJIOTHYECKUE CHCTEMBI.

CoobmiecTBa oprann3MoB. brorieHo3 1 ero cTpykrypa. CBsS3u MEXITy OpraHu3MaMiu B OHOIICHO3E.

DkocuctemMa kKak OTKpbiTas cucreMa (A. k. Tencnu). @yHKIMOHAIbHBIE OJOKM OPraHU3MOB B
9KOCHCTEME: TIPOIYIIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue yposHu. Tpoduueckre enu U CETH.



AbuoTtnyeckue 61oku skocucTeM. [104YBBI U HIIBI B 3KOCHCTeMaX. KpyroBopoT BelecTB U HOTOK SHEPIUU
B DKOCHCTEME.

OcHOBHBIE TOKa3aTeNN 3KOCHCcTeMbl. broMacca U mpoayKiusa. DKOJOTHYECKHE MUPAMUABI YHCE,
Oromaccel ¥ SHEPIUH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @Puyxmyayuu. HanpaBneHHbIE
3aKOHOMEpHBIE CMEHBI COO0LIeCTB — cyKieccud. [lepBUUHbIe U BTOPHYHBIE CYKIECCUU M MX MPUYWHBI.
AHTpOTIOTEHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe coobuiectBo. bropaznoobpasue u momHoTa
KpPYrOBOPOTa BELIECTB — OCHOBA YCTOWYHNBOCTH COOOILECTB.

IIpuponHele »KOCHCTEMBI. JKkocucmemsl 03€p U peK. IKocucmemvbl MOpeu U OKeaHos.
Dxocucmemuvt myHOp, 1€cos, cmenet, nycmuiib.

AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATposKocucTeMa. ArponeHos. Pa3nuuns Mexay aHTpOnoreHHBIMH
Y IPUPOTHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoackas ¢uopa u ¢dayHa.
CuHaHTponM3anusi TOpoAcKoi QayHbl. bromorndeckoe n X03IHCTBEHHOE 3HAYEHHE arpodKOCHCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUH OpPraHU3MOB B dKOcUcTeMax. Poib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuouesvlx 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »BHepruM MW BEUIECTB MEXKIY CMEKHBIMU JKOCHUCTEMAaMH. YCTOHYMBOCTh OpPraHU3MOB,
TIOMYJISIIIMK ¥ 9KOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanusmvl 6030elicmaus 3aepsisHeHUull Pa3HblX MUN08 HA CYOOP2AHUBSMEHHOM, OP2AHUIMEHHOM,
HONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHOBbL DKOAOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeusi. MeToIoNOTHsI MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX SKOCHUCTEM.

JdeMoHcTpanuu

Ioptpet: A. Ix. Tencnu.

Tabmumer u cxembl: «CTpykTypa OWOIEHO3a», «JKOCHUCTEMa IIMPOKOJIMCTBEHHOTO JIiecay,
«2JKocucTeMa XBOHHOTO Jiecay, «DyHKIIMOHAIIEHBIE TPYIIBI OPraHU3MOB B dKOCHCTeMe», «KpyroBopoT
BellecTB B 3KocucTeme», «llemn mmranus (macTOWIIHASA, NETPHUTHAN)», «IDKOJIOTHUYECKas MHUPaMHIA
qucem, «IKOJOTHIeCKas MUpaMua OMOMacChl», «DKOJIOTHYecKast mupaMua sHeprum», «O0pa3oBaHue
oomnorayn, «llepBuuHas cyxkneccus», «BoccTaHOBIEHHE Jieca IMOCIE TMOXapay, «IKOCHCTeMa 03epay,
«ArporeHo3», «KpyroBopoT BeIIecTB U MOTOK SHEPTHH B arporieHos3ey, «lIpumepsr ypooskocucTem».

O6opynoBaHue: repOapuy pacTeHUH, KOJUISKIIMU HACEKOMBIX, Uydela ITHUIl U 3Bepe, repbdapuun
KYJBTYPHBIX M TUKOPACTYIINX PACTEHHUH, aKBApUYM KaK MOJIETh SKOCUCTEMEI.

IIpakTuyeckasi pa6ora «l3yueHne u onrcanue ypoo3IKOCUCTEMBD.

JlaGopaTopHasi padora «/3yueHne pazHOOOpa3us MEIKUX NOYBEHHBIX WICHUCTOHOTHUX B Pa3HBIX
HKOCUCTEMAX.

Ikekypeusi «OKCKypcus B TUOMYHBIA OuoreoueHo3 (B IyOpaBy, OepesHSIK, €JbHUK, Ha
CYXOZOJbHBINA WM MOMMEHHBIH JIyT, 03€p0, 00JIO0TO)».

IKeKypeusi «DKCKYpPCHs B arpodKocUCcTeMy (Ha TOJIE M B TETNTUYHOE XO3SHCTBO)».

Tema 10. buocgepa — rinodanpHasi IKOCHCTEMA

buocdepa — obmiermanerapras 060109ka 3eMid, TA€ CYMIECTBYET WM CYIIECTBOBAJa >KU3Hb.
Pa3sutre npencraeienuii o ouochepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepuaackoro o ouocdepe.
Obnactu 6uocdepst u e€ coctas. JKupoe BeriecTBo 6uocdeps! u ero GyHKINH.

3aKOHOMEPHOCTU CylnecTBOBaHus Ouochepbl. OcobeHHOCcTH OHOcheEpbl Kak I00aIbHON
JKocHucTeMbl. JIluHamMudeckoe paBHOBecwe B Onoctepe. KpyroBopoTsl BellecTB U OHOr€OXMMUYECKUE
UKJIBL (Yriepozaa, a3oTa). PUTMUYHOCTH siBlIeHHU# B OHOchepe.

3onansHOCTE OHMocheprl. [lonstue o 6mome. OCHOBHBIE OMOMEBI CYITH: TYHIpa, XBOWHEIC Jieca,
CMEIIaHHBIE U NIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CAaBaHHBI, IIYCTBIHU, TPOIIMYECKUE JIECA, BHICOKOTOPBSI.
Knmmar, pacTUTeNbHBIN ¥ )KUBOTHBIM MHP OMOMOB CYIITH.

CrpykTypa W (QYHKIOUS JKUBBIX CHCTEM, OIIEHKAa UX PECYpCHOTO TOTEHIMana H OHOCHEpHBIX
GYHKITHHA,



JeMoHCcTpanun

Ioptpetsi: B. . Bepnaackuii, 9. 3rocc.

Tabmuuer u cxemsl: «I'eocdepsl 3emum», «KpyroBopoT azota B mpupoae», «Kpyroopot yriepoaa
B nipupoae», «KpyroBopot kuciaoposa B mpupoae», «KpyroBopot Boabl B ipupoae», «OCHOBHBIE OUOMBI
cymm», «Kinnmatmueckue mosica  3emnu»,  «TyHuapa»,  «Taifray, «CmemaHHBIA — Jecy,
«IlInpoxonucTBeHHsI necy, «Crenby», «CaBaHHa», «IlycTeiHsg, « Tponnueckuii necy.

ObopynoBanue: repdapru pacTeHUH pa3HbBIX OMOMOB, KOJIJIEKIIMN )KUBOTHBIX.

Tema 11. UenoBek u okpyzkaiomias cpeaa

DKonornveckue KpU3MChl M MX MpUYHHBL. BozaeiicTBue udenoBeka Ha Omocdepy. 3arpszHeHHE
BO3AyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpssHeHMe BOJHOW cpeapl. OXpaHa BOJHBIX PECYpPCOB.
Paspymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne knumara.

AHTpONIOTEHHOE BO3JICHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHUp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE TMPHUHLUIBI OXpaHbl NpUponbl. Kpacuble kHuru. Oco0o oxpaHsemble
npupojusie Teppuropun (OOIIT). borannueckue cajapl U 300J0THUECKHE TapKU.

OCHOBHBIE NPHUHLUIBl YCTOWYMBOIO pa3BUTHS deJOBeUeCTBA M MpUposl. PannonambHOE
IPUPOJIONONB30BaHNE U COXpaHEHUE OHOJIOrnueckoro pasHooOpasust 3emsn. OOimue 3aKOHOMEPHOCTU
T00ANBHBIX  OKOJIOTHUECKHX KpH3HCOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3KHCa W €ro BEpOsITHEHIC
HOCJIECTBUS.

Pa3BuTre METOJOB MOHHMTOpPHHIA pPa3BUTHS OMACHBIX TEXHOIEHHBIX mpoleccoB. Cucmemmvie
uccne006anus nepexooa K pecypcocbepezaioweti u KOHKypenmocnocoonou snepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcul. Hayuonanvnoie ungopmayuonnvie cucmemsl, obecnevusaiowjue 0OCMyn K
UHGOpMAYUY NO COCMOANUIO OMOETBHBIX 8U008 U dKocucmeM. OCHOBbL IKOpeadUTUMAYUU IKOCUCTEM U
cnoco606 6opvobL ¢ buonospesicoenuamu. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCHEM.

JdeMoHcTpanuu

Tabmuuel 1 cxeMsl: «3arpsisHeHne aTMocdepbl», «3arpssHeHue ruapocepsl», «3arps3HeHHE
nouBs», «llapHukoBeiii 3 dexT», «Oco00 oxpaHsieMble NPUPOAHBIE TEppPUTOpUM», «Moaenu
YIPaBIsIEMOr0 MUPAY.

ObopynoBanue: ¢ororpaduu OXpaHSIEMBIX pPacTeHH u >KuMBOTHBIX KpacHoit kuurm Poccuiickoit
®enepaunn, KpacHoil KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'A HA
YPOBHE CPEJJHEI'O OBLIEI'O OBPA30BAHUA
JIMUHOCTHBLIE PE3YJIBTATHBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUs K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamM
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE H IPEAMETHEIE.

B crTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOGHHS IPOrpaMMbl 10 OHOJOTHH BBIJCIICHEI
CIIEAYIOIINE COCTABIISIONINME: OCO3HAHME OOYYAIOIIMMUCS POCCUHCKOW TpakKJAaHCKOH HIEHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENENICHUIO, Haluuue MOmueayuu X
00y4YeHHIO OWOINIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KIIIOUEBBIX IIEHHOCTEW M HMCTOPHYECKHX TPAaJUIMK Pa3BUTHA OHOIOTMYECKOTO 3HAHHSA, 20MOGHOCHb U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH JESATEIBHOCTH LIEHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTUYEeCKOT0 00pa3oBaHHSA, HAIUYUe HPABOCOZHAMUSA
9KOJIOTHYECKOU KYIBTYPBI, CHOCOOHOCIU CIABUMb TSI U CTPOUTD KU3HEHHBIE IIJTaHBL.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSI TIPOTPaMMBI 10 OMOJIOTHH TOCTUTAIOTCS B €ANHCTBE YUCOHOI
M BOCHHUTATEIbHONW  JEATENIBHOCTH B  COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPHUECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPHHSATHIMHU B O0IIECTBE
NpaBWIaMd W HOPMaMHd TOBEIEHHS M CIOCOOCTBYIOT NpOLECCaM CaMOITO3HAHUS, CAMOBOCIHTAHHS M
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WIUU JUYHOCTH, MATPUOTHM3MA M YBAKEHUS K 3aKOHY U
MPaBOMOPSAKY, YEIOBEKY Tpy/a U CTaplIieMy MOKOJICHHIO, B3AUMHOTO YBaKECHUSI, OEPEKHOTO OTHOIICHUS
K KyJIbTYpPHOMY HACJIEIMI0 M TPaJuLMSIM MHOTOHAllMOHAJIbHOTO Hapoaa Pocculickoit ®enepauuu,
MIPUPOIE U OKPYKAIOLIEH cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeamera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YUAIOIINXCSl PYKOBOJCTBOBATHLCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpPUEHTAlWH, TIO3UTHBHBIX  BHYTPEHHUX  YOEXKICHUIA,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHHe KU3HEHHOTO
ONbITa W ONbITA ACSITEIBHOCTH B IPOLECCE pEAM3allMd OCHOBHBIX HAIPABICHUNA BOCIUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1) rpaIaHCcKOro BOCHUTAHUSA:

c(hOpMHPOBaHHOCTh TPAKIAHCKOW TO3WIMK OOYYArOIIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX IPaB M 0053aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATENPHOCTH TPH CO3JAaHWHA YYEOHBIX TPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OHOIOTHYECKUX AKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENENATh COOCTBEHHYIO MO3MLMUIO O OTHOLICHHIO K SBJICHUSM COBPEMEHHOM
YKU3HH U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO B3aUMOAEHCTBHSA
Jro/iel ¢ pa3HbIMU YOSKACHUSIMU, KYJIbTYPHBIMH LEHHOCTSIMHU U COLUATILHBIM MTOJIOKEHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B MIPOIIECCE COBMECTHOIO BBIMOJIHEHHS YUEOHBIX, TO3HABATEILHBIX
M HCCIIEIOBATENbCKUX 3a7ad, YBAKHUTEJIBHOTO OTHOIIEHHS K MHEHHIO OIIMOHEHTOB NpPU 0O0CYKACHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTh K T'YMAaHUTAPHOW U BOJIOHTEPCKOMN JI€ATENIHHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)kTaHCKON MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepea PoauHoOM, rop1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOi S3BIK U
KYJbTYpY, HPOILJIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILUEHUE K IPUPOAHOMY HACJIECOUI0O W NaMATHHUKAM HPUPOJIbI, TOCTHXKECHHSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;

CIOCOOHOCTh OICHMBATh BKJIAJl POCCHMCKUAX YYEHBIX B CTAHOBJICHHE W PAa3BHTUE OWOIIOTHH,
MMOHUMAaHUS 3HA4YEHUs OMOJIOTWM B TO3HAHWU 3aKOHOB MPUPOJBI, B JKM3HM YEJIOBEKa W COBPEMEHHOTO
00I111eCTBa;



ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CITy>)KEHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HaHHUE TyXOBHBIX LIEHHOCTEH pOCCUHCKOT0 HapoOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHUS;

CHOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOAMTENISAM, CO3JaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS IIEHHOCTEH CEeMEUHOM KU3HU B COOTBETCTBUU C TPAIULIUAMU Hapo10B Poccuu;

4) 3cTeTUYeCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIOUYAs SCTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3/IEHCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KadecTBa
TBOPYECKO JINUHOCTH;

5) ¢uzuyeckoro BocnuTAHUS, (POPMUPOBAHMS KYJLTYPHI 310POBbS U 3MOIUOHAJILHOIO
Oaronosyums:

MOHMMaHUE M pealiu3alus 370pOBOro M 0e30macHOro o0pasza XU3HU (30pOBOE IUTAHUE,
COOJIFOJICHUE TUTHCHUYECCKUX TPaBWI W HOPM, COaJaHCHPOBAHHBIM PEKUM 3aHIATUH M OTIbIXA,
perymspHas (pu3mueckass aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMaHWE TEHHOCTH TPAaBWJI HWHIUBUAYAIBHOTO U KOJJIEKTUBHOT'O O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENpPUATHS BPENHBIX MPHUBBIYEK (YHOTpeOJeHHS aJKOTOJIA,
HapKOTHUKOB, KYPEHHS);

6) TPYI0BOI0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYJly, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JIEATENEHOCTH TEXHOJOTHYECKOW W CONMAIbHOW HAlpaBICHHOCTH,
CMOCOOHOCTHh HHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITENIFHO BEITIOIHSTH TAKYO JIEATEIEHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccuu U peaaru30BbhIBATh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH 1eJIECO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHMKY KU3HH Ha 3emiie, OCHOBE
€€ CylIECTBOBaHUS;

TIOBBIIIICHUE YPOBHS DKOJIOTUYECKONW KYJIBTYphI: MPUOOPETEHUE ONbITA ILUIAHUPOBAHHS MTOCTYIIKOB
Y OLICHKU UX BO3MOXKHBIX MOCIIECTBUMN AJI OKPY>KAIOIIEH Cpebl;

OCO3HaHUE II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U ITyTel UX PEIIeHNS,

CIIOCOOHOCTh HMCIOJIb30BaTh MPHUOOpPETaeMbIC MPH W3yYECHHUH OHMOJIOTHMM 3HAHUS M YMEHUS IMPH
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONOIB30BaHHEM (COOJIIOJICHHE TPaBHUII
MOBEICHUSI B TPUPOJIE, HANPABICHHBIX HAa COXpaHEHHE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHJIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TOCIENCTBUS MPEINPHUHAMAEMBIX JEUCTBUH U
MPeIOTBpaIIaTh UX;

HaJIMYHe PA3BUTOTO SKOJIOTMYECKOTO MBIIIIICHHS, IKOJIOTHIECKON KyIbTYPHI, ONbITA A TETbHOCTH
9KOJIOTMYECKOM  HANpaBIEHHOCTH, yMEHHS  PYKOBOJACTBOBAaThCS WMH B II03HABATENbHOM,
KOMMYHHKAaTHBHOM ¥ COIMANBHON NpPaKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOW IEeSTETHHOCTH
9KOJIOTMYECKOM HATIPaBICHHOCTH;



8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA AMAJIOre KYJIBTYpP, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET'0 MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEpPILEHCTBOBAHUE SI3IKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOABMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMM Kak HayKd, OCO3HaHHA e€ poinu B (OPMHUPOBAHHU
PalrOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKpYXKalolleM MHUpe
KaK 0 eTUHCTBE IPHUPOJIBI, YEIOBEKa M 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHUH
npobJeM coXxpaHeHus IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTMHU IS COBPEMEHHOW IMBMJIM3ALUHU: 00ECIIEYeHUs] HOBOTO
YPOBHS PAa3BUTUSl MEOUIMHBI, CO3[JaHHE TIEPCICKTUBHBIX OHMOTEXHOJIOTHH, CHOCOOHBIX pelIaTh
pecypcHble TIPOOJIEMBl Pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TI00ATBHBIX YKOJOTHYECKHX
npobjeM M oOecledeHus] Mepexona K YCTOWYMBOMY pa3BUTHIO, PAlMOHATLHOMY HCIOJIH30BAHUIO
MPUPOIHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aWHTEPECOBAHHOCTh B TIONyYeHHH OWOJIOTHMYECKMX 3HAHWHA B LENAX TMOBBIIICHHUS OOIIeH
KYJIBTYPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOW 4acTH (h)yHKIMOHAIBHOH TPaMOTHOCTH
oOyJatonuxcs, GopMUPYEMOH MPU U3yUSHUH OUOJIOTHH;

MOHUMAaHHE CYINIHOCTH METOJIOB TIO3HAHHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IONydaeMble 3HAHMS JIsS aHaiW3a W OOBSCHEHMs SIBJICHUH OKPY)KalolIero Mupa H
MPOUCXOJSNUX B HEM HM3MCHEHH, yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHUS Ha OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIUXCS IAHHBIX C [IENBI0 TIOTYYCHHsI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO HCIOJIh30BATh OMOJIOTHYECKHE 3HAHMS JJIs PEIICHHs MPoOjIeM B
peabHbIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHME [ICHHOCTH HAyYHOW JEeSATeIbHOCTH, T'OTOBHOCTh OCYIICCTBJISATh MPOCKTHYIO U
HCCIIETIOBATENBCKYIO ICSITEBHOCTh MHIMBHYATBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENMPEPHIBHOMY OOpPA30BaHUIO U CAaMOOOPA30BAHUIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHUI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HECHHBIMU MOTPEOHOCTIMHU.

METANIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «bHoNoTHs BKIIOYAIOT: 3HAYUMbIS
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCH  MEKIUCHHUIDIMHAPHBIE  (MEXIpPEIMETHEIE)
oOIeHayYHble TIOHATHUS, OTPAXKAIOIINE IEeTOCTHOCTh HAYYHOW KapTHHBI MHUpa M CHENH(PHUKYy METOII0B
MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIISCTBO, DHEPrHs, SBJICHHE, IPOIECC, CHUCTEMa,
Hay4yHbId (haKT, TPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIENOBaHWE, HaOIIOJCHUE,
U3MEpEeHHe, OKCIEPUMEHT | JpYrHe); VYHHUBEpCalbHbE Yy4eOHble JelCTBHs (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISTHUBHBIE), oOecreunBaromue GopMupoBaHue (pyHKIIMOHATHHONW TPAaMOTHOCTH
U COLMAIBHON KOMIIETEHIIMH OOYYalOIIUXCs;, CIIOCOOHOCTh OOYYArOIIUXCSI HCIIOJIE30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHWS W yHUBEpPCAIbHBIC Y4eOHBbIC [EHCTBHS B
MO3HABATENLHOMN U COLUATBHON MPAKTUKE.

B pesynbrare n3ydeHus OHMOJOTHHM Ha YPOBHE CPEIIHETO OOIIEero oO0pa3oBaHUS y 00yYaroIierocs
OynyT cdopMUpOBaHBI I[MO3HABATEIbHBIC YHHUBEPCAIBHBIC YYeOHBIE JIEWCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCAIbHBIE yUeOHbIE NEHCTBHS, PErYJISTUBHBIC yYHUBEPCAIbHBIC Y4eOHBIC JEWCTBUS, COBMECTHAs
JIeATEIbHOCTbD.

MeranpeaMeTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMEI CPEIHETO OO0IINEro OOpa3oBaHMS JIOJKHBI
OTpaXkaTh:

OBJj1aieHUe YHUBEPCAIbHBIMU Y4eOHbIMH O3HABATEIbHBIMH 1€ CTBUSIMMU:

1) 6a3oBble JJOrHYECKHUE eHCTBHS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYAIIM3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKALIUHU, 0000IIeHNUs), PACKPBIBATh CMBICI OHOJIOTHMYECKUX MOHATHH (BBIAEISATH HX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATENILHOCTH, 3a/aBas mapamMeTpbl U KPUTEPUU UX TOCTHKEHHSI, COOTHOCHUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTHUECKUE MOHATHS 11 00bACHEHUs (PaKTOB U SABJICHUHN KUBOW MPUPOJIBI;

CTPOUTH JIOTWYECKHE PAaCCYXIeHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TIO0 AHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpENCTBA Uil TMPEACTAaBICHHS CYLISCTBEHHBIX CBS3eH H
OTHOLICHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TakkKe MPOTHBOPEYHH pasHOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOJIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IEISIM, OIICHUBATH
PHCKH TIOCIEICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTH ¥  BBIIOJNHATH paboOTy B  YCIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHHE IPU PEILICHHHU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBHS:

BIIJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IIMYHbIX METO/IOB IO3HAHUS,

UCIIONIb30BaTh  PAa3iIMYHbIE BUABI JESATENFHOCTH MO TMOJYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETay, NPeoOpa30BaHHUIO0 U NPUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE IPU CO3IaHUU
y4eOHBIX M COIHATBHBIX TIPOSKTOB;

(GopMupoBaTh HAy4YHBIH TUN MBIIUICHHS, BJIAJEeTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

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

BBISIBIISATH NIPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJM3UMPOBATh 3ajady, BBIIBHIATh THIIOTE3Yy €€
pelIeHus, HaXOAWTh APryMEHTHI JUIs JIOKa3aTelIbCTBa CBOUX YTBEPXKICHWi, 3aJaBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

aHAJTM3UPOBATh NOJIYYEHHBIE B XOJI€ PELICHUs 3a/laud PEe3yJIbTaTbl, KPUTHUYECKH OLIEHMBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILLIECTBIISITh LIEJICHANPABIICHHBI IOMCK TIepeHoca CpeACTB ©  CHOCOOOB  JEHCTBUS B
npodecCHOHAIBHYIO CPeay;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaoNIHe allbTePHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OPUECHTUPOBATLCS B Pa3IMYHBIX MCTOYHHKAX WH(MOpMANWU (TeKcTe yu4eOHOro MocoOus, HAyYHO-
HOMYJIAPHOU JHTEepaType, OHOJIOTHUECKHUX CIOBApSAX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B
WurepHere), aHanmm3upoBaTh MHGOOPMAIMIO PA3IMYHBIX BUAOB U (OPM INPEACTaBICHUS, KPUTHUECKU
OLICHMBATH €€ JTOCTOBEPHOCTH M HETIPOTHBOPEYHBOCTE;

(bopMyIHpOBaTh 3aNIPOCHI U MPUMEHATH PA3THIHBIE METOIBI IIPU TMIOUCKE U 0TOOpE ONOTOTNIECKOM
uH(OpMaIH, HEOOXOAUMOI IS BBINOJTHEHNS yIeOHbIX 3a71a4;



npuoOpeTaTb  ONBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIb30BaHMSI PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B Ka4eCTBE CPEACTBA MpU paboTe ¢ Ononormyeckoil nHpopMauei:
NPUMEHATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYECKUe 3HaKW M CUMBOJBI, (GopMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJIeTh HAaBBIKAMH PACIIO3HABAHUS W 3alIUTHl MH(POPMALWHU, WHOOPMALMOHHOW OE30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyKIaeMoil TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENFHO BBIMIOJHEHUS MpeJjiaraeMoi 3a7auy, yUUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3HIUMA
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCEUIOK BO3HUKHOBEHUSI KOH(IIMKTHBIX CHUTyallMd, yMeTh CMATYaTh KOHQUIMKTBI W BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS IPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOM BO3PAKEHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

HNOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHIHON M MHAWBUIYyaIbHON paOOTHI IIPU PEIICHUN
Ononornvyeckoir  mpoOyieMbl, OOOCHOBBIBaTH HEOOXOIUMOCTh HPUMEHEHUS TPYHIOBBIX  (hopm
B3aMMOJICHCTBHS PH PEIICHUN yueOHOH 3a1aum;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEWCTBHH C Y4YETOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)kJJOr0 4IeHa KOJIEKTHBA;

NPUHAMATH [IEJIM COBMECTHOM eI TeIbHOCTH, OPraHW30BBIBATH M KOOPANHUPOBATH IEHCTBHSA 110 €&
JOCTW)KEHHIO: COCTaBIISATh IUIAH JICWCTBHH, pPAacHpenensaTb polH ¢ YYETOM MHEHWH YYaCTHHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJA M KAKAOTO YYaCTHHKA KOMAHIbI B OONIMH PE3yJabTaT IO
pa3pabOTaHHBIM KPHUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTH, OLCHWBAaTh WAECH C TMO3UIHMU HOBU3HBI, OPUIMHAIBHOCTH,
NPaKTUUECKOW 3HAUMMOCTH;

OCYILLIECTBIISITh MO3UTHBHOE CTPATErMYECKOE IOBEACHHE B PA3JIMUHBIX CUTYalHMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS ISl BBISABICHUS NMPOOJIeM W MX PEUICHUs B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TIOCTYNKAax II0 OTHOIICHWIO K JKUBOW TMPHPOJE, CBOEMY 3JIOPOBBIO U  3JI0POBBIO
OKPYKaIoIINX;

CaMOCTOSATEIBHO OCYILECTBIISATH MI03HABATEIBHYIO ESTEILHOCTD, BBISBISATH MIPOOIEMBI, CTAaBUTh U
dopMynHpoBaTh COOCTBEHHBIE 3a/1a4¥ B 00pa30BaTENbHOMN NEATEILHOCTH U KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITETIBHO COCTABIATh IUIAH PEHICHUS MPOOJIEMBI € YYETOM MMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTCHHUL;

JIaBaTh OLICHKY HOBBIM CHTYalUsIM;

pacIupATh PaMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMUHBIX MPEAIIOYTCHUH;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3PYAMLIUYU B Pa3HBIX 00JacTAX 3HAHUIM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJCTh HaBBIKAMH I[103HABATENILHOW pe(IeKCMH KaK OCO3HAHHMS COBEPIIAEMBIX NEHCTBUU U
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIbTATOB ACSATEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

[MpeameTrHble pe3ynbTaThl OCBOEHHs coiepkaHus ydeOHoro mnpeamera «buomorus» Ha
yIayOJIEHHOM YpOBHE OPHCHTHUPOBAaHBI Ha o0ecrnedeHne NPOQUIBHOIO OO0YYeHHS OOYydYaroUUXCs
ounonornu. OHW BKIIOYAIOT: CHeUU(UYECKUE IUIsi OWOJOTMM HAy4HbIE 3HAHUS, YMEHHS M CIIOCOOBI
JEHCTBUII TI0 OCBOEHWIO, HMHTEpHpPETAlMd W MpeoOpa3oBaHHWI0 3HAHWH, BUJBI JEATENBHOCTH TI0
MOJYYEeHHUIO HOBBIX 3HAHHH U WX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B PEAIbHBIX JKU3HEHHBIX
cutyanusix. [lpenqmeTHsle pe3yapTaTsl HpeACTaBIEHBI IO TOAAM U3Y4EHHS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHoOro mnpeamera «buosorus» B 10 Kiacce NOIKHBI
OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OWOJIOTHM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBaHNH €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B TIO3HAHWM 3aKOHOB TPUPOJBI M DPEHICHUH
npoOJeM palMOHAILHOTO TMPHPOJIONIONB30BAHUS, O BKJIAJEC POCCHUCKHX W 3apyOeKHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOM OWOJOTrMYECKHX 3HaHUH, KOTOpass BKJIOYAeT: OCHOBOIIOJIATAOIINe
Ouoslornyeckue TEPMHMHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocCTas,
CaMOperyJisiLUs, CaMOBOCIIPOU3BEJCHNE, HACIEICTBEHHOCTh, W3MEHUYMBOCTb, POCT MU Pa3BUTHE),
Oouonornueckue teopun (knerounas teopust T. lIBamna, M. llneiinena, P. BupxoBa, xpomocomHas
Teopust HacieactBeHHocTd T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHOroo0Opasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTEHHH), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHHS,
pacuIenyeHus, YUCTOTHl raMeT, He3aBHUCUMOro HacienoBaHus . MeHnens, TOMOJOTHYECKUX PSIOB B
HacneacTBeHHoW n3menunBoctu H. Y. BaBuiosa), npuHINIIBI (KOMITIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOAaMH HAayYHOI'O MO3HAHUs, HCHONb3YEMBIX B OHOJIOTHYECKUX
MCCIIEIOBAHUSX KHUBBIX O0OBEKTOB (ONMCaHue, U3MEPEHNE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIACHATh CYIIECTBEHHBIC NPU3HAKH: BHPYCOB, KIETOK MPOKAPHUOT M SYKAPHOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOUHBIX OPIraHU3MOB, B TOM 4HCJe OaKTepHii, rpuO0B, pacTeHHUH, >KUBOTHBIX
M YeJIOBeKa, CTPOCHHUS OpPraHOB M CHUCTEM OpPraHOB pPAaCTEHHWH, >KMBOTHBIX, YEJIOBEKa, NPOLECCOB
KU3HEIEATEIBHOCTH, MPOTEKAIOINX B OPraHW3MaxX PacTEHUH, KUBOTHBIX M YEIOBEKAa, OMOIOTHUECKUX
nporeccoB: oOMeHa BemiecTB (MeTabOJIM3M), IMPEBpALleHHUs SHEPTUH, OPOXKEHHs, aBTOTPOPHOrO M
rerepoTpoHOr0 THMOB NHTaHUs, (DOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, raMeToreHesa,
aMOpHOTeHe3a, NOCTIMOPHUOHAIBHOTO Pa3BUTHA, Pa3MHOKEHHUS, HHIMBUIYaJIbHOTO PA3BUTHUSI OpraHU3Ma
(oHTOrEHE3a), B3aUMOACHCTBHS T'€HOB, TETEPO3HCA, HCKYCCTBEHHOTO 0TOODA;



YMEHHE yCTaHABIMBATH B3aMMOCBS3U MEXIY OPraHOMIAMH KJIETKA U UX QYHKIHUIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHed W WX (YHKUUSAMH, MEXAY OpraHaMH ¥ CHUCTEMaMH OPraHoOB y pPacTeHHH,
JKUBOTHBIX U Y€JIOBEKa M UX (PYHKIHAMH, MEXKIY CUCTEMaMH OPraHOB M UX (PYHKIHMAMH, MEXKIy dTarmaMu
oOMEeHa BeIEeCTB, JSTamaMH KJIETOYHOIO M[HKJIa M IKU3HEHHBIX IHUKJIOB OPTaHU3MOB, JTamnaMu
SMOPHOHATILHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUTIOM, (PEHOTHUTIOM H (PaKTOpPaMH cpellbl OOUTaHUS,;

YMEHHE BBISIBIISITH OTIUYUTEIbHBIE IPU3HAKU )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUI, )KUBOTHBIX H
YeN0BEKa;

YMEHHE UCIMOJB30BaTh COOTBETCTBYIOLIME AapryMEHTHl, OHMOJIIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY [T JOKA3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIIIT;

YMEHHE pelaTh OHOJOTMYecKHe 3aJadud, BBIABISATH NPUYUHHO-CIECACTBEHHBIC CBS3U MEXKIY
UCCIieyeMbIMUA OMOJIOTHUECKIUMH TPOLIECCaMU U SBJICHUSIMHU, JIeNIaTh BHIBOJBI M MPOTHO3BI HA OCHOBaHUHU
MOJY4YEeHHBIX PE3YNbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTU4ecKue paboThl, coON0aaTh MpaBmia mpu padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBUT'ATh THIIOTE3bI, POBEPATh UX SKCIEPUMEHTAIBLHBIMU CPEACTBAMH, (POPMYIHPYS
LeJb MCCIIeJOBaHMs, aHATTM3UPOBATh MOJMyYCHHBIC PE3YIbTATHI U IENaTh BEIBOIBI;

YMEHHUE y4acTBOBATh B YUEOHO-HCCIIEAOBATENHLCKON padoTe 10 OMOJIIOTHH, KOJIOTHH M METUIIMHE,
NPOBOAMMOM Ha 0a3e WIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEJCTABISATh TONTyYEHHEIE
pe3ybTaThl Ha YYCHUYECKUX KOHPEPECHLIUSX;

YMEHHUE OIICHUBATH D3TUYECKHE ACHEKTHl COBPEMEHHBIX HCCIENOBaHWH B 00JNacTh OWOJOTHH H
MEIULMHbI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpPaBICHHOE W3MEHEHHE TI'€HOMa H
CO3J1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymiedl npodecCHOHANBHOW MAEATEIIBHOCTH B
oOmact OWOJIOTHH, MEIOWLMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOIO XO3SHCTBA, MHIICBOI
NPOMBIIIEHHOCTH, YIIyONATh IO3HABaTEIbHBIM WHTEPEC, HANpPAaBICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH NMPOdeccuu 1 MpoA0JLKEHNE OMOIOrNIecKoro 00pa3oBaHus B OpraHU3aLUsIX CPEAHET0
npo¢eCCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsI.

IIpeameTrHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mpeamera «buonorusi» B 11 Kaacce ROIKHEBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OMOJIOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(OopMHPOBAaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MMO3HAHUH 3aKOHOB NPHUPOJIBI U
PELICHUN 3KOJIOTMYECKUX NPOOJIEM 4YelOBEYEeCTBA, a TAKXKE B PEIICHUH BOIIPOCOB PALHOHAIBLHOIO
NPUPOAOTIONB30BaHMSA, U B (OPMUPOBAHUN LIEHHOCTHOI'O OTHOIIEHUS K IPUPOJIE, OOLIECTBY, YEIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHY;

YMEHHE BIAJETh CHCTEMOW OHMOJIOTMYECKMX 3HAHWH, KOTOpas BKIIOYAET ONpEAeTICHUS |
MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OHOJIOTMYEeCKHX TEPMHUHOB M TOHITUH (BHI, SKOCHCTEMA,
Oouocdepa), Ouonormueckue Teopuu (dBomouuoHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOpHs
sBosronnn), yueus (A. H. CesepuoBa — o myTsX M HampasieHusX 3Bojronuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbI (reHeTnyeckoro pasHoBecus k. Xapau u B. BaiiHOepra, 3apobIeBoro cxoacTsa
K. M. bopa), npasmia (Munumyma HO. JInOmxa, 3KOJOTHYECKOW MHPAMUILI SHEPTHH), THUITOTE3BI
(runoresa «mupa PHK» V. 'unbepra);

YMEHHUE BIaJIeTh OCHOBHBIMH METOJIAMH HAYYHOTO TO3HAHMUSI, MCIIOIB3yEMbIMU B OMOJIOTUYECKUX
UCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OINHMCAaHWE, M3MepeHHe, HaOoJieHne, YKCIIEPUMEHT),
croco0aMH BBISIBJICHHUS M OIIEHKH aHTPOIIOTEHHBIX U3MEHEHHH B TIPUPO/IE;

YMEHHE BBIACIATH CYLIECTBEHHBIC NMPHU3HAKH: BUIOB, OMOTE€OIEHO30B, YKOCHCTEM M OHochepsl,
CTaOMJIM3UPYIOIIET0, ABWXKYILIETO M Pa3pblBAIOLIETO E€CTECTBEHHOIO OTOOpa, auIoNaTpUYecKOro u
CHUMIIaTPUYECKOr0 BUI000pa30BaHMs, BIMSHUS IBIDKYIIUX CHJI 3BOJIIOLUM HAa TeHO(QOH] HOIYJIIIHNY,
IPUCIIOCOOJIEHHOCTH OPraHW3MOB K Cpele OOWTaHMs, 4YepelOoBaHMs HAIpPABICHUIl HBOJIOLMNH,
KpPYrOBOpOTa BELIECTB U IOTOKA YHEPTUHU B IKOCUCTEMAX;



YMEHHE YCTAaHABIIMBATh B3aMMOCBS3M MEXKAY IPOLECCAMU DBOJIIOIHH, JBWKYIIMMH CUJIAMH
AQHTPOIIOreHEe3a, KOMIIOHCHTAMH Pa3IMYHBIX 3KOCUCTEM U MPUCIIOCOOICHUSIMU K HUIM OPraHU3MOB;

YMEHHE BBISBIISITh OTJIMYUTEIIBHBIC MPU3HAKH KHUBBIX CUCTEM, MTPUCTIOCOOICHHOCTh BUIOB K Cpejie
oOHuTaHMs, aOMOTUYECKHX U OHMOTHYECKUX KOMIIOHCHTOB JKOCHCTEM, B3aMMOCBS3CH OpraHM3MOB B
cooOmiecTBax, aHTPOIOTeHHBIX U3MEHEHHI B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OWOJOTMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUISl TOKa3aTeJIbCTBA POJCTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBSI3U
OpraHu3MOB M cpeldpl OOWTaHWs, EAWHCTBA 4YENOBEYECKHX pac, HEOOXOAWMOCTH COXpaHEHUS
MHOT000pa3usi BUJOB U SKOCUCTEM KaK YCIIOBHS COCYLICCTBOBAHUS MIPUPOJIBI M YEIOBEYCCTRA;

YMEHHE pelIaTh OWOJOTMYSCKHE 3aa4yd, BBISBISATH MPUYMHHO-CICICTBEHHBIC CBSI3H MEXKIY
UCCIIeyeMbIMU OMOJIOTHYECKUMHE TIPOLIECCAMHU U SIBJICHUSIMHU, J€J1aTh BHIBOJIBI U MPOTHO3BI HA OCHOBAaHHU
HOJTyYCHHBIX PE3yJIbTaTOB,;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTU4ecKue paboThl, coON0aaTh MpaBmia mpu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX JKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
CJIb UCCIICA0BAHNA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JACJIaTh BBIBOBI,

YMEHHE y4acTBOBAaTh B yueOHO-HCCIIE0BATENLCKOM paboTe M0 OMOIOTrUH, SKOJIOTUH U MEIULIMHE,
NPOBOJAMMOM Ha 0a3e WIKONBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEICTABIATH TONTyYEHHBIE
pe3yabTaThl HA YICHUYECKUX KOH(PEPEHITHIX;

YMCHHE OLICHNUBATD 'MIIOTE3bI U TCOPHUU O IMMPOUCXOKIACHUU KNU3HU, YCJTIOBCKA U YCJIOBCUCCKUX pac,
0 MPUYMHAX, TIOCTIEICTBUAX U CIoco0ax MperoTBpaIleHrs TI00ANbHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccHoHaNBPHON IeATeTbHOCTH B
obyacTh OMOJIOTHH, SKOJOTHMH, HPUPOJONONB30BAHMS, MEIHMIMHBI, OUOTEXHOJOTHH, ICHXOJIOTHH,
BETEPUHAPHH, CEIECKOTO XO3HCTBA, MUIEBOI MPOMBIIUICHHOCTH, YIIyOJISTh TI03HABATENBHBIH HHTEPEC,
HaIpaBJICHHbIH HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MPO(ECCHu U MPOA0DKEHHE OHOIOTMYEeCKOTro
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(eCCHOHATIBHOTO M BBICIIET0 00pa30BaHMsI.



TEMATUYECKOE IIVIAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB

Ne JuieKTpoHHBbIE (U (pOBLIE)
o/ HaumeHnoBanue pPa3aesioB 1 TeM NpPorpaMmMabl Beero KOHTpoﬂbHHe HpaKaneCKne 06pa3OBaTeanue pecypesI
padoTbI padoThbI
1 Buonorust kak Hayka
2 JKuBbIe CUCTEMBI M X M3YYCHUC
3 Buonorus kineTku 0.5
4 XuMuYeckast opraHu3anus KJIeTKu 10 1
5 Crpoenue u (HyHKIUU KIETKH
6 OOMeEH BeleCTB U IPEBpallieHUe SHEPTUU B KIICTKE 1
7 Hacnencreennas nadopMariyst U peaausaius eé B 9 05
KIIETKE
JKusHEeHHBIH UK KIETKA 6 1 1
Crpoenue u QyHKIIMU OPraHU3MOB 17 15
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1 15
1 I'eHeTnka — HayKa O HACJEACTBEHHOCTH U 9 05
M3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIECACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekius Opranu3MoB 4 1
16 BuoTexHOIOTHs U CHHTETHYECKAsT OMOJIOTHS 4
17 Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 13




11 KJIACC

KoanuecTBo 4acoB

DyeKTpoHHBIE (LM (pPOBLIE)

/i HaunMeHoBaHue pa3aesioB U TeM NPOTrPaMMBbl Beero KonTpoabnbie | IlpakTnyeckue 06pazoBaTeIbHbIE Pecypehl
padoThI padoThI
1 3apoxaeHue ¥ pa3BUTHE SBOJTIOINOHHBIX 4
MpeacTaBIeHuil B OHONIOrun
2 MuxkposBostonys U €€ pe3yabTaThl 14 1 2
3 MaxkposBottonus U €€ pe3yabTaThl 6 1
4 [Ipoucxoxnenue u pasBUTHE KU3HU Ha 3emie 15 1 15
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTCHE3 10 1 1
JKoJIoTusl — HayKa O B3aMMOOTHOIICHHUSIX
6 OpPTaHU3MOB M HAIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY>Karollen cpenoit
OpraHu3Mel U cpesia 0OuTaHus 1 15
DKOJIOTHS BUJIOB U MOITYJISIUI 1 0.5
DKOJIOTHSA COOOIIECTB. DKOJIOTMUECKHUE CUCTEMBI 12 1 0.5
10 buocdepa — rmobanpHast SkocucTeMa 1
11 UenoBek 1 OKpyXKarolas cpeaa 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 7.5




IIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoxa Kontpoabnsie IIpakTuyeckue Aara ungposrre
Bcero U3y4yeHust o0pa3oBare/ibHbIe
padoTbI padoTsI pecypesi
1 Buonorus kak KOMIJIeKCHast HaAyKa U KaK 4acThb 1
COBPEMEHHOI0 00IIIeCTBA
JKuBble cucTeMBI U MX CBOIMCTBA
YpoBHEBast OpraHU3aIys )KUBBIX CUCTEM
4 Uctopust oTKpbITHA U H3y4eHUs! KieTku. KiierouHas 1
TEopHs
MeTo 161 MONIEKYIISIPHON M KIIETOYHOW OMOJIOTHH.
[paktuueckas padora «M3yueHne MeTo10B
) KJIETOYHOM Onosorun (xpomarorpadusi, 1 0.5
anekTpodopes, muddepeHnnanbHoe
ueHtpudyruposanue, [TLP)»
6 XUMHYECKHI COCTAB KIETKU 1
7 MuHepalbHbBIe BElIecTBa KIETKH, UX 1
Ouosoruyueckast pojb
OpraHnveckue BeUecTBa KIETKH — OEJIKH.
8 JlaGopatophas padora «OOHapysxeHHe OEIKOB C 1 0.5
MOMOIIBI0 KQUECTBEHHBIX PEAKIIUN
9 CaoiicTBa, knaccupukanus 1 QyHKIHN OEIKOB
10 OpraHnveckue BeecTBa KIETKH — YTIIEBOIbI
11 Opraanndeckue BEmecTBa KISTKH — JTUTTHIBI 1
Hyxneunossie kucnorsl. JTHK u PHK.
12 JlaGoparopnas pabdora «/ccnenoBanue 1 05

HYKJICMHOBBIX KHUCJIOT, BBIACJICHHBIX U3 KJICTOK
Pa3IIMYHBIX OPraHU3MOB)




Crpoenue u ¢pynkuuu AT®. Ipyrue

13 nykaeosuarpudocdarsr (HTD)
CexsenupoBanue JJHK. Metoas reHOMUKH,

14 TPAHCKPUIITOMUKH, IPOTEOMHUKH MeTo bl
CTPYKTYpHOH OHOJOrHn

15 KonTposbHas pabora

16 Tuns! knetok. [IpokaproTnueckas KieTka

17 Crtpoenue sykapuoTnueckoi kietku. [Ipaktuyeckas 05
pabota «l3yueHne CBOHCTB KIETOYHON MEMOPAHBD» '

18 [ToBepxHOCTHBIH anmnapar KJIeTKH
OnHOMeMOpaHHBIC OPraHOU/IbI KICTKH.

19 [IpakTuueckas padora «3y4ueHre ABIKEHUS 0.5
LUTOIIA3MBI B PACTUTENBHBIX KIETKAX)

[NonmyaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOHJIPUH, IU1acTU kL. JJabopaTopHas pabora 05
«UccnenoBanue m1a3Moin3a U JIemia3Moin3a B '
pacTUTENBHBIX KIETKaX»

21 HememOpaHHBIE OpraHOH/IbI KIIETKU

22 Crpoenue u QyHKIUH pa
CpaBHUTENBHAS XaPAKTEPUCTHKA KIETOK JyKapHOT.

23 JlaGopatophas padota «3yyeHne cTpoeHHs KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCHMWIISAIIUS M JUCCUMMJISIIINS — JIBE CTOPOHBI
MeTabonu3ma. Tunbl 0OMeHa BelecTB.

24 JlaGopatopnas padota «/3ydeHne KaTaIuTHIEeCKON
aKTHUBHOCTU (pepMEHTOB (Ha IpUMepe aMUIIa3bl WIN
Karasa3bl)»

@depMEeHTATUBHBIN XapakTep peakiyil KIETOYHOrO
25 MeTabonu3ma. JJabopaTopnas pabora «3yuenne 05

(hepMEHTATUBHOTO PACIICTICHH TEPOKCHIA




BOAOpOJa B PACTUTCIIBHLIX 1 JKUBOTHBIX KJICTKAX»

26 Benku-akTUBaTOpHI U OENKNU-UHTHOUTOPEI
27 ABTOTpOGHBIN THII 0OMEHA BEIIECTB
28 dotocunTe3
29 XemocunTes. JlaboparopHas padora «CpaBHeHHE 05
nporeccoB (POTOCHHTE3a U XEMOCHHTE3a» '
AHa’po0OHbIe OpraHu3Mbl. Buibl OpoxeHwus.
30 JlaboparopHnas pabora «CpaBHEHHE MTPOIECCOB
OpOKEHUS ¥ JIBIXaAHHSDY
31 AdpOOHBIE OpPraHU3MBbL. DTaIlbl YHEPTETHYECKOTO
oOMeHa
32 OHeprus MeMOpaHHOTO rPaHeHTa MPOTOHOB.
Cunte3 AT®: padora mpotonHoi AT®-cuHTa3HI
33 KonTponbHas pabdora
34 Peakiun matpuuHoro cuntesa. TpaHckpumuus —
MaTpuuHbiii cuaTe3 PHK
35 Tpancasius u e€ 3ranbl
36 Kopauposanue amunokucior. Ponb pubocom B
OnocuHTe3e Oenka
37 Opranu3zanysi TeHOMa Y TIPOKapHOT U DYKapuoT
38 MorekynspHble MEXaHU3MbI 3KCIIPECCHH TEHOB Y
JYKapHOT
Bupycsl — BHekeTouHble YOPMBI JKU3HU U
39 oOsMraTHele napa3uThl. [IpakTudeckas padboTa 0.5
«Co31anue MoJIeNH BUPYCay
40 Bupycuble 3a001eBaHus YenoBeKa, >KUBOTHBIX,
pacTeHuit
41 HanoTtexHoJIOTMH B OMOJIOTMHA U MEIULIMHE
42 JKHU3HEHHEBIN UK KIIETKH




43

Matpuunslii cunre3 JJTHK

Xpomocomsl. JTabopatopHast pabota «3yueHue

44 XpOMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy 05

45 JleneHue KIETKH — MHUTO3
Tumne! kneTok. KapuoknHes 1 HUTOKUHES.

46 JlabopartopHnas pabota «Habmronenne MuTo3a B 05
KJIETKax KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX '
MUKpOTIpenapaTax)»

47 Perymnsmust >Ku3HEHHOTO ITUKIIA KIIETOK

48 KonTponbHas pabdora
Opranusm Kak eAnHoe 1eoe. TKaHu pacTeHUi.

49 Jlaboparopras pabora «/3ydeHune TKkaHen 0.5
pacTeHui»

50 TxkaHu KUBOTHBIX 1 YenoBeka. JlaboparopHast 05
pabora «/3yueHne TKaHel >KUBOTHBIX» '

51 Opransl. Cuctems! opratoB. JlaGoparophas padorta 05
«V3yueHne opraHoB LIBETKOBOI'O PACTCHUS» '

52 Onopa Tena opraHu3MoB

53 JIBm>keHne OpraHu3MoB

54 [IuTanue opranu3mMoB

55 [IuTanue MO3BOHOYHBIX KMUBOTHBIX.

[MumeBapuTenpHas cucTeMa 4eloBeKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO03BOHOYHBIX )KUBOTHBIX U UEJIOBEKA

58 TpaHcmopT BelecTB y OpraHu3MOB

59 KpoBeHocHast cucteMa Mo3BOHOYHBIX KHBOTHBIX U
YeJoBeKa

60 Brinenenue y opranuzmMoB

61 3aimuTa y Opranu3MoB




62

I/IMMyHHaSI CHCTEMaA YCIIOBCKAa

63 PazapaxuMocTh 1 peryisnus y OpraHu3MoB

64 I'ymopanbHas peryisuus U SHIOKPHHHAS CUCTeMa
KUBOTHBIX M YeJIOBEKa

65 Konrtponbnas padota

66 ®dopmel pa3MHOKeHHsT opraHu3MoB. [TomoBoe
pa3MHOXEHHE

67 Meiio3
I'amerorenes. OOpa3oBaHue U pa3BUTHE TIOJIOBBIX

68 kieTok. JlabopaTopHas padota «l3yueHue 05
CTPOCHUSI MOJIOBBIX KJIETOK Ha FOTOBBIX
MHKpOIIpenapaTax»

69 WuauBrayanbHOE Pa3BUTHE OPraHU3MOB —
OHTOT€HE3

20 3akiajika OpraHoB U TKaHEH W3 3apOJIbIIIEBBIX
JIMCTKOB
Poct n pa3Butue xuBoTHBIX. JlabopaTopHas padora

71 «BrIsIBNIEHNE TPU3HAKOB CXOJICTBA 3apOIbIIIeH 0.5
MO3BOHOYHBIX YKHBOTHBIX)
PasmuoxeHue u pa3Butue pactenuid. JlaboparopHas

72 pabota «CTpoeHre OpraHoB pa3MHOKEHHS BBICILIUX 0.5
pacTeHuii»

73 KontponbsHas pabota
HcTopust cTaHOBJICHHUS ¥ Pa3BUTHUS TEHETUKHU KaKk

74 Haykd. OCHOBHbIE TIOHSITHS U CHMBOJIbI T€HETHKH. 05
JlaGopatopnas padota «pozoduiia kak 0OBEKT '
FEHETUYECKUX UCCIIEA0BAHNI»
3aKOHOMEPHOCTH HACJICI0BAHHS PU3HAKOB.

75 Monorubpuatoe ckpemusanue. [Ipakrudeckas 05

pabora "U3yueHue pe3yapTaToB MOHOTHOPUIHOTO




CKpelmBaHus y 1po30o¢uisr"

]_[I/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOI‘I/I6pI/II[H01"O

76 1
CKpEILMBaHUs
77 AHnanusupyroniee ckpemuBanue. Hemomxoe 1
JOMUHHUPOBaHHE
Jurunbpunnoe ckpermuBanue. [IpakTrudeckas padora
78 «zyueHne pe3ynbTaToB TUTHOPUIHOTO 1 0.5
CKPELIMBAHUS Y IPO30(QHIIB)
79 [{uTonornveckue OCHOBBI TUTHOPUAHOTO 1
CKpELIMBAHUS
80 CueruieHHOE HacJIeJOBaHNE TIPU3HAKOB
81 XpOMOCOMHAsI TEOPHsI HACIEICTBEHHOCTH
82 I'enetuka nona
l'enotun kak nenoctHas cucrema. I'eHeTuuecKuit
83 KOHTPOJIb Pa3BUTHUS PACTEHH, )KUBOTHBIX U 1
YeJI0BeKa
84 KonTponbHas padora
85 W3MeHunBOCTH IPU3HAKOB. BUIBI HI3MEHYMBOCTH
86 MonunurkannoHHass N3MEHYHBOCTh
BapuannoHHBI psJ ¥ BapUallMOHHAsI KpUBAsL.
JlaGoparophas pabora «MccnenoBanue
87 3aKOHOMEPHOCTEH MOIU(PUKAIHOHHOM 1 0.5
n3MeH4YnBocTH. [locTpoeHre BapHalmoOHHOTrO psiAa U
BAPUALIMOHHOM KPUBOW»
88 I'enoTnmueckas n3MeHINBOCTh. KoMOWHAaTHBHAS 1
W3MEHYHBOCTH
MyTalnmonHas H3MEHYHBOCTh. 3aKOHOMEPHOCTH
89 MYTalMOHHOTO Mpoliecca. JNMUIeHETHKA U 1 05

snureHoMuKa IIpakTudeckas padota «Myrtanun y
Ipo30¢hWITEl (HAa TOTOBBIX MHKPOTIPEIapaTax )




90 [IpomexyTouHas aTTecTarus 1

91 I'eneruka yenoseka. [IpakTuueckas padora 1 05
«CocTaBJieHUE U aHATIN3 POJOCIOBHON» '

92 MeToapl METUIIMHCKON T€HETUKHU 1
3HaueHHEe MEAUIIMHCKON ICHETHUKH B

93 MPEIOTBPAICHUN U JICYCHUH T€HETHUYCCKUX 1
3a00JIeBaHUI YenoBeKa
OcHoBHbIE TOHATHUS cenekuun. JlaboparopHas

94 pabota «l3ydeHne copToB KyIbTYPHBIX PACTEHUH U 1 0.5
MOPOJI TOMAIITHUX JKABOTHBIX)»

95 MerTo/b1 cenekmoHHON paboThL. JIabopaTopHas 1 05
pabora «/3yueHne METOJIOB CEJIEKIIMHN PaCTECHHID) '
JIOCTHIKEHUS! CENEKIIMU PACTCHU U JKUBOTHBIX.

9% CoxpaHeHue, M3y4YeHUE U HCIOIh30BAHUE 1
reHeTnueckux pecypcos [Ipakruueckas pabora
«IIprBHUBKa pacTeHU»

97 KOHTpOJIbHAsI paboTa 1
buoTexHosiorus kak Hayka u OTpacib

98 npousBozcTBa. [IpakTrueckas padora «3yuenue 1 0.5
00BEKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HANIPABJICHUS] CHHTETHUECKOW OMOTIOTHH 1

100 XpoMOCOMHasl ¥ TeHHAsI HHIKEHEPHS 1

101 Meauuuackue OMOTEXHOJIOTHHA 1

102 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIINS 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 135




11 KJIACC

KoanuecTBo yacoB

Ne ni/mn Tema ypoka Kourponbubie  IIpakTuyeckue !
Bcero u3y
padoThI padoThI
1 OpomonrionHas Teopus Y. JlapsuHa
JBrxyiue cuibl 3BoronuM BUAOB 1o Y. JlapBuny
3 Bopn0a 3a cymecTBoBaHUE, €CTECTBEHHBIH U 1
MCKYCCTBEHHBIN 0TOOD
4 DopMUpoBaHHE CHHTETUYECKOH TEOPHUH IBOTIOLUH 1
5 OTanbl 3BOJIOIUOHHOTO MPOIecca: MEKPOIBOJIOIHS U 1
MaKpOIBOFOTIHS
6 [omymsiimst — sreMeHTapHast eTMHUTIA SBOFOIHH 1
3akoH reHeTuyeckoro pasHosecus Jx. Xapau, B.
7 BaitaGepra. JlabopaTopHas pabota «BeisiBIIeHNE 1 0.5
W3MEHYUBOCTH y 0cOOEiH OHOTO BUAAY
8 DneMeHTapHbIe (PaKTOPBI YBOJIIOIUU 1
9 O dexr ocHoBaTens. D dexT OyTHIIIOYHOTO 1
TOPJIBIIIIKA
10 Murparuu. V3onsiiun oty isuii: reorpaduaeckas, 1
Omosoruueckas
11 EctectBenHbIif 0TOOp — HampaBIsitonuil pakTop 1
IBOJIIOINH
12 [TomoBoti oTOOp 1
[Tprcnoco6IeHHOCT OPTaHI3MOB KaK pe3yJbTar
13 MuKkposBomonud. JlaboparopHas padora «M3yuenue 1 05
apoMop(O30B 1 MIUOATANITANHN Y paCTEHHH U '
JKUBOTHBIX
[Tpumepsl TPUCTIOCOONICHUH Y OPTaHU3MOB:
Mopdororniyeckue, GU3noIOrHIecKue,
14 OnoxuMmHuecKue, oBeeHueckue. JlaboparopHas 1 0.5
pabota «IIpucnocoGieHust OpraHu3MOB U X
OTHOCHUTENbHAs LEeIECO00Pa3ZHOCThY
Bug, ero kputepun u ctpykrypa. Jlabopatopnas
15 pabora «CpaBHeHHE BUIOB 110 MOP(HOIOTHUECKOMY 1 0.5
KPUTEPHIO»
16 Crpykrypa Buga
17 BunooOpa3zoBanue Kak pe3yabTaT MUKPO3BOJIOLMH
18 CBS13b MUKPO3BOIIOLNH U UAEMUAOIOTHH
19 MakpoaBomonusi. [laneonTonornyeckre METOIbI 1
W3yYEeHHUS IBONIOLNU
20 Buoreorpaguueckie METOABI U3yUSHHS IBONIOLUT 1
21 OMOPHOIOTHYECKHE U CPABHUTEIBHO- 1

MOP(OJIOTHIECKUE METOJIBI H3YIECHUS IBOIOITUH




MOJ'ICKyJ'IﬂpHO-I‘CHCTI/I‘-ICCKI/IC, OHMOXMMUYECKHE U

22 MaTeMaTHYECKHe METOJIbI H3yUYCHHUS IBOIOIINU 1

23 O011e 3aKOHOMEPHOCTH SBOJIIOLIUN 1

24 AnanTtuBHas paaguaius. HepaBHOMEpHOCTh TEMITOB 1
IBOJIIOLIH

25 Hayunble rumote3sl MPOUCXOXKACHUS KU3HH Ha 3eMIie 1

26 Jlonay4Hble IpeACTaBICHUS O 3aPOKIACHUH KU3HH 1

27 OCHOBHBIE 3TaITbl HECOPTAHUYECKON IBOJTFOIIIH 1

28 ['umoTe3sl 3apOKACHUS KU3HH 1
Hcropus 3emiu U METObI €€ U3YUECHUS.

29 JlaboparopHas padota «/3yueHue u onucanue 1 0.5
HCKOTIAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)

30 HavaneHbie Tambl opraHugecKoil BOMIONHN

31 DBOJIOIHS SyKapruOT
OCHOBHBIE 3TAIbI SBOJIOIMN PACTUTEIEHOTO MUpA.

32 [Mpaktuueckas pabora «3yyenne ocoOeHHOCTEH 1 0.5
CTPOCHUS paCTEHHH Pa3HBIX OTIEIOBY

33 OCHOBHBIE 3Talbl SBOJIOIIH )KUBOTHOTO MUPa 1
OBouonus KUBOTHBIX. [IpakTryeckas paboTta

34 «M3yueHre 0COOEHHOCTEH CTPOSHHSI TO3BOHOYHBIX 1 0.5
JKHUBOTHBIX»

35 Pa3Burtune xu3HU Ha 3eMJIe M0 3paM U IeproiaMm 1

36 MaccoBsle BbBIMHPAHUS — SKOJIOTMYCCKUEC KPU3NCHI 1
MPOIILIOTO

37 CoBpeMEHHBIH 3KOIOTHUYECKUIT KPU3HC, ETO 1
0COOCHHOCTH

38 CoBpeMeHHas CHCTEMa OPraHUYECKOro MPOIILIOro 1

39 OCHOBHBIE CHUCTEMATHUYECKHE TPYIIIBI OPraHU3MOB 1

40 AHTpPONOJIOTUS — HayKa O YEJIOBEKE 1

41 Pa3BuTHe nmpencraBieHuil 0 MPOUCXOKACHUH YETOBEKa 1
MecTo yenoBeka B CHCTEME OPraHMYECKOTO MUPA.

42 Jlaboparophas pabota «/3yueHue ocoOSHHOCTEH 1 05
CTPOCHUS CKEJIeTa YeJIOBEKA, CBSI3aHHBIX C
TPSAMOXOXKICHHEM

43 JIBrKyIiye Cuibl aHTPOIIOTeHe3a 1

44 CooTHoLIeHHE OMOJIOTHYECKUX M COLUATBHBIX 1
(baKTOpOB B aHTPOIIOTeHE3E

45 OCHOBHBIE CTaIMN AaHTPOITOTCHE3a 1

46 [Naneorenernka u MareoOreHOMUKa

47 DBOJTIONHSI COBPEMEHHOTO YEI0BEKa

48 YenoBeueckue pacel. [IpakTudeckas padbora 1 05
«/3yueHue 3KOJIOTHYECKUX aJJallTalluil YeTOBEKa» '

49 MeXIUCITUTUTHHAPHBIC METOBI AaHTPOITOIOTHH 1




50 3apoKICHHE U Pa3BUTHE IKOJIOTHH 1

51 Meroet sxonoruu. JlabopatopHas padbota «3yuenue 1 05
METOJIOB 9KOJIOTHYECKUX UCCIIEIOBAHNI

52 3HadeHNe SKOJIOTHYECKUX 3HAHUH [ YeIOBeKa

53 DKojorudeckye haKTopsl
AbwnoTtnaeckue GakTopsl. CBET KaK IKOJIOTHICCKII

54 (hakrop. Jlaboparopnas padora «BrisiBicHHE 1 0.5
MIPHUCIIOCOOJICHUH OPraHU3MOB K BIIUSIHUIO CBETa
Aobuornueckue aktopsl. TemnepaTtypa kak

55 skonorndeckuii paxrop. JlabopaTopuas padbora 1 05
«BrIsBIIEHNE TPUCTIOCOOJICHUH OPraHU3MOB K '
BIMSTHHUIO TEMITEPATYPhDY
Abuotndeckue GakTopbl. BraxxHOCTH Kak

56 skonorndeckuii hakrop. Jlaboparopras padora 1 05
«AHaToMHUYECKHE 0COOCHHOCTH PACTCHUI M3 Pa3HbIX '
MECT OOUTaHUD)

57 Cpenpl 00UTaHUST OPTaHU3MOB 1

58 buonoruueckre puTMbI 1

59 JKvuznenusie hOpMBbI OpraHI3MOB 1

60 buorndeckue dhakTopsl 1

61 3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI IS 1
CYIIIECTBOBAaHHUSI OPTaHU3MOB B Cpejie OOUTaHUs

62 OKOJIOTMYECKNE XapAKTEPUCTHKH MOMYJIISANH 1

63 OCHOBHBIE ITOKa3aTeNH MOMYJIANNN: YACICHHOCTD, 1
IJIOTHOCTh, BO3PACTHAS U TI0JI0Bast CTPYKTypa

64 OCHOBHBIE ITOKa3aTeNH MOMYJIALNN: POXKIAEMOCTb, 1
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MATPAIIAN

65 DKOJOTHYecKast CTPYKTYpa MOMYJISIIAN

66 JuHaMmuKa OMYJISIIAN U e€ PeTyIIsius

67 KpuBbie pocra uncinenHocty nomysiuu. Kpusbie 1
BBEDKHBaHUS

68 Oxonorudeckas Huia Buaa. Jlaboparopnas padora 1 05
«IIpucnoco0eHus CeMsH PACTCHUI K PaCcCEICHUIOY '

69 Bu xak cuctema momy sy 1

70 3aKOHOMEPHOCTH TIOBEICHHUS U MUTPAITAN KUBOTHBIX 1

71 Co00111eCTBO OPraHU3MOB — OHOLIEHO3 1

72 DKocrcTeMa Kak OTKPBITas cucTeMa 1

73 Kpyrosopor BemiecTs u noTok 3HEPrur B IKOCUCTEME 1

74 OCHOBHBIE ITOKa3aTeIH YKOCHCTEMBI 1

75 DKOJIOTHYCCKHE TUPAMHUIBI 1

76 H3MeHeHus COOOIIECTB — CYKIIECCHU 1

77 IIpuponaHbie SKOCHCTEMBI. DKOCHUCTEMEI 03€p H PEK. 1

DKOCHUCTEMBI MOPEH U OKEAaHOB




HpPIpO):[HI:Ie 9KOCUCTEMEI. DKOCHCTEMBI TYHApP, JICCOB,

78 . 1
CTerel, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCHCTEMBI 1

80 Ypboakocucremsl. [Ipaktudeckas pabota «3yueHue 1 05
U onrcaHue ypOoodKOCHCTEMBI» '

81 3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX 1
B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAax
MexaHu3Mbl BO3/ICHCTBYSI 3aTPSI3HEHUI pPa3HbIX TUTIOB

82 Ha cyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 1
HOMYJISIIIMOHHOM M 3KOCHCTEMHOM YPOBHSIX

83 buocdepa — obierianerapHas 00010uka 3eMiu 1

84 VYuenue B. U. Bepnajackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYyIIECTBOBaHHUS Onochephl 1

86 KpyroBopoThI BEIIECTB ¥ OMOTCOXUMUYCCKHUE ITUKJIIBI 1

87 3oHanBHOCTH OHocdepsl. OCHOBHBIE OMOMBI CYIITH 1

88 VYcroitunBocTh OHOChEpb 1

89 DKOJOTUYECKHE KPU3UCHI M UX TIPUINHBI 1

90 BozneiicTBue uenoBeka Ha 6uochepy 1

91 AHTpPONOreHHOE BO3ACUCTBHE HA PACTUTEIbHBIN U 1
JKUBOTHBIU MUP

92 OxpaHa IpUpoJIbI 1

93 OcCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO Pa3BUTHA 1
YeNI0BEYECTBA U IPUPOJIBI

94 ParmonansHOe NpUPOIOTIOTIb30BAHHE U COXPAHEHHE 1
OMOIOTMYECKOT0 pa3Hoo0pa3us 3eMiin

95 O06006mIeHne 10 TeMe «MUKPO3BOIONHUS U e€ 1
PE3YIBTATHI

96 00600611eHne 110 TeMe «MaKpo3IBOIIONHS U €€ 1
pe3yJIbTaThD)

97 O606menue no teme «IIpoucxoxneHue u pa3BuTHe 1
KU3HU Ha 3emIie»

98 O0606mieHue o teme «[IporcxoxieHne yemoBeKa — 1
AHTPOIIOTCHE3»

99 006006111eH e 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOILICHUSIX OPraHH3MOBY»

100 O06o61mmenue o Teme «OpraHu3Mbl U cpeia OOUTaHUS

101 0060061IeHne 1Mo TeMe «IKOJIOTHS BUIOB U TTOMYIISAIIHID

102 O606menue no teme «buocdepa — riodanbHas 1
IKOCHCTEMA»

OBUIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 102 7.5




