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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yueGHOMY mpenmery "buonorus" (nmamee - OWoNOTHsI) HA YPOBHE CPEIHETO
obmiero oopazoBanus pazpaborana Ha ocHOBe DenepanbHOTO 3aKk0HA OT 29.12.2012 Ne 273-03 «O06
obOpazoBanun B Poccuiickoit ®epepauuny, ®I'OC COO, Konuemnmuu mnpenojaBaHus y4eOHOTO
npeamera «bHooTus» U OCHOBHBIX TOJIOKEHUH (enepantbHOl pabodeli mporpaMMbl BOCTIUTAHHSL.

VYuebnblii npenmer «buonorus» yriyonénnoro ypoBus uzydenus (10—11 xmaccer) siBisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBeHHO-HayuyHble MpeaMersl». CoriiacHo
nosnoxkeHussM GI'OC COO npoduiibHble yueOHbIE IPEIMETHI, U3y4aeMble Ha YriayOlIEHHOM YpOBHE,
SBJIIOTCST  criocoOoM auddepennumany oOyueHruss Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS H
IIpU3BaHbl O00ECHEYUTh MPEEMCTBEHHOCTh MEKJY OCHOBHBIM OOLIMM, CPEIHUM OOIIMM, CPEIHUM
podeccHoHaAIbHBIM M BBICHIUM 00pa3oBaHuEM. B To jxe BpeMst KaKIblif U3 3TUX y4eOHBIX MTPEIMETOB
JOJKEH OBITh OPHEHTUPOBAH HAa IPHUOPUTETHOE pelleHHe O0O0pa30BaTENbHBIX, BOCHUTATEIbHBIX U
pa3BHUBAIOIIMX 3a7a4, CBSI3aHHBIX ¢ MpodopUeHTaIel 00yJarouXcs U CTUMYJIMPOBAHUEM HHTEpeca
K KOHKPETHOW OOJaCTH HAYYHOTO 3HAHUA, CBS3aHHOTO C OHOJIOTHEW, MEAHMIIMHOM, HSKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mpenmery "buomorus" naér mpeacTaBlieHHE O IEIA W 3aJadax
u3ydyeHus ydeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM ypOBHE, OINpejaenseT o0sg3aTeNbHOe
(MHBapMaHTHOE) NPEIMETHOE COJEp)KaHHWe, €ro CTPYKTYpUpOBaHHE IO pa3feiaM M TeMaw,
pacnpesiefieHue Mo KjaccaMm, peKOMEHIYyeT MOCJIeA0BAaTEeIbHOCTh U3Y4YeHUs y4eOHOro marepuaia ¢
Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3€H, JOTMKH y4e€OHOIro Mpoliecca, BO3PACTHBIX
ocobeHHOCTel oOyuaronuxcsa. B mporpamme 1mo 6MoJI0OTHN peaii30BaH MPUHIUI TPEEMCTBEHHOCTH C
n3ydyeHueM OWOJOoTMM Ha ypPOBHE OCHOBHOrOo oOmiero oOpa3oBaHus, Onaromaps demy
MPOCMATPUBACTCSI  HANpaBICHHOCTh Ha MOCHEAYIOUlee pa3BUTHE OWOJIOTMYECKUX  3HAHUI,
OpUEHTHUPOBAaHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS, 3KOJOTHYECKOIr0
MBIILJICHHS, MIPEACTAaBICHUI O 3I0pOBOM 00pa3e *U3HU, Ha BOCMUTAHHE OEPEKHOTO0 OTHOILIEHUS K
OKpYXaroled TpupoaHo cpeae. B mporpamme mo OHOJOTMHM TakKe TOKa3aHbl BO3MOXKHOCTH
yueOHoro mnpeamera «buosorus» B peanmmsanumu TpeboBanmit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, MeETallpeIMETHBIM U TPEAMETHBIM pe3yabTaTaM oOydeHus U B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4e€OHO-TI03HABATEIBHON JEATEIHLHOCTU OOYYAIOIIUXCSI MO OCBOCHMIO COJIEPKaHUs
OMOJIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CpEHETO 00IIero 00pa3oBaHusl.

VYueOusplii npenmer «buosiorus» Ha ypoBHE CpeaHero ooOumero o0pa3oBaHHs 3aBepllaeT
Ouosoruueckoe 0oOpa3oBaHUE B IIKOJIE M OPUEHTUPOBAH Ha pACHIMpEHUE U yriyOlieHue 3HaHHM
oOyuaronuxcs O *UBOW MPUPOJAE, OCHOBAX MOJIEKYJISIPHON M KIETOYHON OHOJOTHH, SMOPUOJIOTUU U
OMOJIOTHH Pa3BUTHS, TCHETUKH, CEICKIINH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenune yueOHoro mpenmera «buonorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYarOLIMXCs K MOCIEIYIOIMIEMY MOJIYyUYeHUI0 OMOJIOTMYECKOTO 00pa3oBaHuUs B By3ax U
OpraHu3alusax cpenHero mnpodeccruoHanbHoro obpazoBanus. OCHOBY €ro COJAEp)KaHUS COCTaBIISET
cuctemMa OMOJOTMYECKUX 3HAHWMU, MOJYYEHHBIX NMPU HU3YYCHUU OOYYAIOIIMMHKCS COOTBETCTBYIOIIUX
CHCTEMaTHYECKHX pa3/iesoB OMOJIOTUU Ha YpOBHE OCHOBHOTO oOmiero obpa3osanus, B 10—11 kmaccax
9TH 3HAHUS NOJIYy4YaloT pa3BuTue. Tak, pacIMpeHbl U yriyOneHbl OMOJOrHYeCKUe 3HAaHUS O PACTEHUSIX,
KHUBOTHBIX, TpubOax, OaKkTepusx, OpraHU3Me 4eJOBeKa, OOIUX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJTHUTEIBHO BKJIIOUEHBl OMOJIOTHUYECKHE CBEAEHUS TNPUKIAJHOTO U TOMCKOBOTO XapakTepa,
KOTOpBIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHPHI IS MOCIEAyIoIero Beibopa npodeccun. BozmoxxHa
TaK)KE WHTETpamus OHOJOTMYECKUX 3HAHUN C COOTBETCTBYIOUIUMHU 3HAHUSMHU, MOTyYECHHBIMU
00y4aroUUMUCs IPU U3YUYeHUU (HU3UKH, XUMUH, Teorpaguu 1 MaTeMaTHKU.



CrpykTypa nporpamMmsl 1o yuebHomy npeamety "buonorusa" oTpakaer CUCTEMHO-YPOBHEBBIN U
OBOJIIOIIMOHHBIA MOAXOJbI K wu3ydeHHIo Owuonoruu. COriacHO WM, HW3YYalTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHBIC JUIsl JKUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3aIluH, ABOJIIOIUU
OpPraHMYECKOTO MHpa Ha 3emiie, COXpaHCHHs OMOJOTMYEeCKOro pasHooOpasus miaHeTsl. Tak, B 10
KJIacCe M3YYalOTCS OCHOBBI MOJICKYSIPHOH W KJICTOYHON OHOJIOTHH, SMOPHOJIOTHH M OHOJIOTHUU
pa3BHUTHS, TEHETUKA W CEIICKIIMH, OMOTEXHOJIOTUU M CHHTETUYCCKOW OHMOJIOTHH, aKTyaTH3UPYIOTCS
3HAHHUS OOYYArOIMUXCsl MO OOTaHWKE, 300JIOTHH, aHATOMHH, (PU3HOJIOTHH YenoBeka. B 11 xmacce
M3YYar0TCS SBOJIOIMOHHOE YICHHE, OCHOBBI SKOJIOTHH U yYeHHE 0 Orocdepe.

VYueOublii  npeamer  «buosorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE  OOYYAIOIIMMUCS
OMOJIOTMYECKUX TEOPUU M 3aKOHOB, WICH, MPUHIUIIOB M TPABHJI, JICKAIIMX B OCHOBE COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, 3HAHWA O CTPOCHUH, MHOTOOOPa3uu M 0COOEHHOCTSX KJICTKH,
OpraHmW3Ma, TOMyJSIUU, OWOIEHO3a, O3KOCHUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTHIKEHUSX,
COBPEMEHHBIX HCCIICIOBAHUSAX B OHMOJIOTHMH, MPHUKIAJHBIX acleKTax OWOJOTHYeCKHX 3HaHWW. Jliis
Pa3BHUTHS U TIOJJICPKAHUS MHTEpeca 00YJarOIUXCsl K OMOJIOTHH HAPSIY CO 3HAYUTEIHHBIM 00BEMOM
TEOPETUYECKOT0 MaTepHalia B COJEPKAHUU MPOTPAMMBI 10 OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C
WCTOpPUEH CTAHOBJICHUS W PA3BUTHs TOW WJIM WHOW 00JacTH OWOJIOTHH, BKJIAJIOM OTCUSCTBEHHBIX U
3apy0eKHBIX YIEHBIX B PEIICHUE BAKHEHITNX OUOJIOTHICCKIX U KOJOTHICCKUX TIPOOIIEM.

Ilenp wm3yueHust yueOHOro mnpeamera «buosorus» Ha YriiyOJEHHOM YpOBHE — OBJIAJICHHE
0OyJaIONTUMUCS 3HAHWSMH O CTPYKTYPHO-(PYHKIIMOHAILHOW OpraHW3aIly >KHBBIX CHCTEM pPa3HOTO
paHra W TpUOOpETeHWE YMEHUH WCIOJb30BaTh O3TH 3HAHWS B (DOPMHUpOBAHHHM HHTEpeca K
onpenenéHHON 001acTi MpodecCHOHATbHON NIeATeIbHOCTH, CBSI3aHHOW ¢ OMoJiorHel, Wi K BeIOOpY
y4eOHOT0 3aBe/ICHUS ISl MPOJAOJDKEHUST OMOJIOTHYECKOTO 00pa30oBaHMs.

JlocTrkeHne 1enu u3ydeHusi ydeOHoro mnpenmera «buosorus» Ha yriyoaéHHOM ypOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYyYalOIIMMUCS CHCTEMBbl OHOJIOTMUECKUX 3HAHHM: 00 OCHOBHBIX OHOJIOTHYECKUX
TEOPUSIX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IMpaBUiIaX, COCTABIISIFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpPa; O CTPOEHHH, MHOTOOOpa3uu M OCOOEHHOCTSX
OMOJIOTMUECKHX CHUCTeM (KJIeTKa, OpraHuW3M, TOMyJSIIus, BHA, OuoreoneHo3, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;

O3HaKOMJIEHHE OOYy4aloUIuXCs ¢ METOJaMU MO3HAHMS >KUBON MPUPOJIBI: UCCIEN0BATEIbCKUMU
METO/JaMU OMOJIOTMYECKUX HAYK (MOJEKYISIPHOU M KIETOYHONH OMOIOTHH, SMOPUOJIOTUN U OHMOJIOTUU
pPa3BUTHS, TEHETUKU M CENIEKIUH, OUOTEXHOJIOTUM U CHUHTETUYECKOM OHMOJIOTHH, MalleOHTOJIOTHH,
9KOJIOTHH); METOJAMU CAMOCTOATEIBHOTO MPOBEICHUSI OMOJIOTHYECKUX UCCIIEeI0OBAaHUN B TabopaTtopuun
U B ipupojie (HalmroaeHre, n3MepeHne, SJKCIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaJIcHUE OOYYaloIUMHUCI YMEHUSIMH: CaMOCTOATEIbHO HAXOAWTh, AHAIU3HPOBATh H
UCII0JIb30BAaTh OMOJOTHYECKYI0 HH(POpPMAIMIO; MOJIb30BaTbCd OHOJOTHYECKONH TEPMUHOJIOTHEH W
CUMBOJIUKOMN; YCTaHABIMBATh CBSI3b MEXIY pa3BUTHEM OHOJIOTUU M COIHAIBHO-PKOHOMUYECKHUMH U
9KOJIOTHYECKUMH MpoOjIeMaMH 4YeJIOBEUeCTBa; OIICHMBATh MOCJIEACTBUS CBOEH MEATENBHOCTH IO
OTHONICHUIO K OKPYXAIOIIe MPUPOJHOI cpesie, COOCTBEHHOMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHNX
ToJiell; 00O0CHOBBIBaTh M COOMIOIATh Mephbl MPO(UIAKTUKNA WH(MEKIIMOHHBIX 3a00JeBaHUil, MpaBuia
MOBEACHUA B TpUpoOJe H oOecrmeueHus: Oe30MacCHOCTH COOCTBEHHOM JKU3HENEATEIHbHOCTH B
Ype3BBIYANHBIX CUTYAlUSIX MPUPOJHOTO M TEXHOT€HHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE
Hay4YHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYArOMIMXCS HMHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEW B Tporiecce
3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSMH M COBPEMEHHBIMH WCCIICIOBAaHUSIMH B OHOJIOTHH,
peliaeMbpIMU €10 TpobJieMaMu, METOJOJIOTHeH OHOJIOTUYECKOTO HCCIeIOBaHUs, MPOBEACHUS



OKCIEPUMEHTAIBHBIX  WCCIEOBAHWM,  pEHIeHUs  OMOJOTMYECKMX  3aj]ad,  MOJICITHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTAaHUE y OOy4aromuXcs HEHHOCTHOTO OTHOIICHHS K JKMBOM MpHUpOJE B LEJIOM U K
OTIENBHBIM €€ 00beKTaM M SIBICHHIM; (pOPMUPOBAHHE IKOJOTUYECKOM, TeHETUYECKOH IPaMOTHOCTH,
oOr1el KyJabTyphl MOBEACHUS B IPUPOJIE; MHTETPALUU €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne OOyJaIOMIMMHUCS KOMIIETEHTHOCTH B PAIlMOHAIBHOM HPUPOIONOIB30BAHUN
(coOroieHre TPaBWII TIOBEICHUST B MIPHUPOJIC, OXPAHbI BHJIOB, YKOCHCTEM, OMOCHEphI), COXpaHCHUU
COOCTBEHHOTO 3/I0pPOBBSI M 3J0POBBS OKpPYXKAIOMUX JoAeH (COOMoaeHns Mep NpOPHIaKTHKH
3a0oneBanmii, oOecrieueHne OE30TMACHOCTH JKU3HEACATEIBHOCTH B UYPE3BBIYAMHBIX CHTYaLUSX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJB30BAHHMS OHMOJIOTWYECKUX 3HAHUN W
YMEHHUH B MOBCEIHEBHOM )KU3HH;

CO3JaHME  YCIOBUM Ui  OCO3HAaHHOTO  BbIOOpa  OOy4aroIMMHCS  MHAWBHUAYaIbHOMN
00pa3oBaTeIbHOM  TPAEKTOPHM,  CHOCOOCTBYIOIIEH  MociedyrouieMy  Hpo(ecCHOHATBbHOMY
CaMOOTIPENIEICHUIO, B COOTBETCTBHHU C WHAMBHIya IbHBIMI HHTEPECAMH U TIOTPEOHOCTSIMHU PETHOHA.

OO1ee yncio 4acoB, OTBEACHHBIX Ha M3y4YeHHE OHMOJIOTMM Ha YIriyOJE€HHOM YPOBHE CpPEIHETO
obmero oopa3oBanus, coctaiseT 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hegento), B 11 kimacce —
102 gaca (3 gyaca B HeZIemIO).

OT10op OpraHu3alMOHHBIX (OPM, METOJOB M CPEICTB OOYUEHHUS OMOJOTHH OCYIIECTBISETCS C
yu€ToM crnenuuKA ero CcojAep)KaHWs W HANpaBIEHHOCTH Ha TPOJOJDKEHUE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATBEHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s13aTeNIbHBIM ~ yCIIOBHEM TMpU OOyYeHUM OHOJOTMM Ha YrUIyOJIEHHOM YpPOBHE SBISETCS
MpOBeJIeHUE JTAOOPATOPHBIX U MpPaKTUYECKUX paboT. Takxke ydacTHe 0O0ydaromMXCs B BBINOJIHEHUU
MIPOEKTHBIX U Y4eOHO-HMCCIIEI0BATENbCKUX PA0OT, TEMaTHKa KOTOPBIX OINpEAENseTcsl Y4YuTelIeM Ha
OCHOBE UMEIOUINXCS MaTepUaibHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpOrpaMMbl, BBIJICICHHOE KVPCU80M, HE BXOJIUT B IPOBEPKY TOCYJapCTBEHHOMN
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3BuTus OHOJIOTHU.
Buonornyeckne Hayku U u3y4aeMble UMH TpoOieMbl. OyHaaMeHTaIbHbIE, TPUKIIAJAHBIE W TIOUCKOBEIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJNOTMHM B (POPMHPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MUpA.
[Ipodeccun, csizanHble ¢ OHONOTHEH. 3HaueHHEe OMOJIOTHH B MPAKTUYECKOM JEATEIIbHOCTH YeJIOBEKa:
MEUIINHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IBL.

JdeMoHcTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I
Mennens, B. U. Bepnaackuii, U. I1. IlaBnos, . . Meunukos, H. . BaBunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl U UX H3yYeHHUE

XKusble cuctempl Kak mnpeaMer u3ydeHus Ouosiornu. CBOMCTBa KUBBIX CHCTEM: €IWHCTBO
XMMHUYECKOTO COCTaBa, MTUCKPETHOCTh M IEJIOCTHOCTh, CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CaMOOpPraHU3alUs, CaMOBOCIPOU3BEIEHUE, PA3APAKUMOCTh, M3MEHYHBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHu3zallid  KUBBIX  CHCTEM:  MOJICKYJSIPHBIA,  KIETOYHBIM, TKaHEBBIH,
OpraHW3MEHHBIN, TMOMYJISIMOHHO-BUIOBOM, SKOCHCTEMHBINH (OMOTCOIEHOTHYECKU), OnochepHBIil.
[Ipoueccel, mpoucxonsiuiye B >KUBBbIX cucTeMax. OCHOBHbIE NMPHU3HAKU KUBOTO. JKU3HB Kak ¢opma
cyuiecTBoBaHus Matepuu. Hayku, u3yuaroniye >kuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aliH.

N3yuenne >kuBbIX cucTteM. Mertoasl Ouosiormueckoi Hayku. HaOmroneHnue, u3MepeHue,
SKCIEPUMEHT, CUcTeMaTHh3alus, Meraanainu3. [lonsrue o 3aBUCHMON M HE3aBUCHUMOIl MepeMEHHOM.
[InanupoBanue skcnepumenta. lloctaHoBka M mpoBepka rumnote3. HyneBas rumoresa. [lonstue
BBIOOpKH U €€ JocToBepHOCTh. Pa3bpoc B Oumosiornyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTU
MOJIyUEHHBIX  pe3ynbTaroB. [IpuumHBl UCKaXKeHHs  pe3yabTaToB  dKcrepuMmeHTa. [lonsTue
CTaTHUCTUYECKOTO TECTa.

JdeMoHcTpanun

Tabmumpl u cxembl: «OCHOBHBIE MPU3HAKK KU3HWY», «buonormdeckue cucrembl», «CBoMCTBa
KUBOI MaTepumn», «YpOBHH OpraHU3aIMU KUBOUM MPpUposl», «CTpoeHHEe KUBOTHON KIETKNY, « TkaHu
KUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEUECKOTO opranusma», «buoreornenos», «buochepay,
«MeTo1bI N3y4eHHUS )KUBON TIPUPOIBIY.

Ob6opynoBanue: jabopatopHoe 00OpyHOBaHWE [UIsl TMPOBENEHUS HAONIOACHUN, H3MEPEHUH,
JKCIEPUMEHTOB.

IIpakTnueckas padora «/cnosip30BaHuE pa3InYHbIX METOAOB IIPU U3YUYEHUU KUBBIX CHCTEM.

Tema 3. Buonorus Kjierku

Knetka — cTpykTypHO-(YHKIIMOHANEHAS €IMHUIIA KUBOTO. ICTOpHUS OTKPBITHSA KIETKH. PaGoThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
I0JIO’KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.



Metoapl  MOJNEKYISpHOH H  KICTOYHOM  OHOJOTMH: MHKPOCKOIHUS, Xpomarorpadus,
anekTpodopes,  METOJ  MEYEHBIX  aTOMOB, middepeHnnanbHoe  IEHTpU(YrupoBaHHe,
KyJIbTUBUPOBAHUE KIECTOK. M3yueHue DuUKCUPOBAHHLIX KIemoK. DIEKTPOHHAS MUKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuier u cxembl: «CBETOBONH MUKPOCKOID», « DIEKTPOHHBIM MUKPOCKOT», «VICTOpHS pa3BUTHS
METOJIOB MUKPOCKOTII.

O6GopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpENnapaTbl pPacTUTENbHBIX, KUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTnueckas padora «lI3yueHue MeTon0B KJIeTOUHOW Ouojsoruu (xpomatorpadus,
anekTpodopes, nudpdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnueckasi opranu3anus KJIeTKH

XHAMHMYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPOIEMEHTHL. Boma u e€ ponp kak
pacTBOPUTEIISI, peareHTa, y4acTHE B CTPYKTYPUPOBAHUM KIJIETKH, TEIUIOPETYISIIIUU. MuHepaibHbIe
BEIIIECTBA KJIETKH, UX OMOJIOTHYECKast poJib. PO KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BelecTBa KIeTKU. bruomorndeckrue nomMepsl. benkn. AMUHOKMCIOTHBIN COCTaB
o6enkoB. CTpykTypsl OenkoBoil Mojekynbl. IlepBuuHas cTpykTypa Oenka, MENTUIHAs CBA3b.
Bropuunas, TpetnyHasi, yeTBepTUUHas CTpyKTYyphl. Jlenatypanus. CoiictBa 6enkoB. Kinaccudukanus
oenkoB. buonornueckue pyakuuu 6eakoB. IIpuonsi.

VYrneBoapl. MoHOcaxapuapl, JMCAaXapybl, OJIUTOCAaXapuibl U ToJmcaxapuasl. OOmmMi 1miaH
CTpOEHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonorndeckue QyHKIIMN YIiIeBOJOB.

Jlunuaet. T'napodrbHO-THAPOdOOHBIE cBOMcTBA. Knaccudukanus nunumos. Tpurimiepusi,
dbochomunuapl, BOCKH, cTepouabl. buomorumdeckue ¢GyHKMu JunuaoB. OOmme CBOWCTBA
OMOJIOTHYECKHX MeMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKAaHHUIO, TTOJTYITPOHHUIIAEMOCTb.

Hyxkneunosbie kuciotrel. JIHK u PHK. Crpoenue HyKIEHMHOBBIX KHUCIOT. HykiaeoTuasl.
[Ipunnun komrmuiemeHntapuoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiiHas coupais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne mosiekynbsl AT®. Maxkposprudeckue cBsizu B Mojekyine AT®. buonoruueckue
¢byaxkuun  AT®. BoccraHoBICHHBIE  MEPEHOCUYMKH, WX (GYHKIMA B KIeTKe. /pyeue
nykneosuompugocpamor (HT®). CexBenupoBanue JIHK. Memoowr eenomuxu, mpanckpunmomuxu,
NpOMeoMUKU.

CrpykrypHass Owuonorus: OHOXHUMHYECKHEe U OuopuU3NYECKUEe HCCIEAOBaHUsA COCTaBa U
MIPOCTPAHCTBEHHOHN CTPYKTYpPHI OUOMoOIIeKyYl. Modenuposanue cmpykmypol u GyHKYuti OUOMOREKyn U
ux xomniexcos. KomnviomepHulil ouszaun u OpeaHuyecKuti cunmes OUOMONEKVI U UX HEeNnpUpOOHbIX
AHAN0208.

JdeMoHcTpanun

[Toptpetsr: JI. Ilomunr, JIx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, ®@. Caurep, C.
IIpy3unep.

Huarpammsl: «PacnpeneneHue XMuMUUECKHX 3JIEMEHTOB B HEXXHUBOU mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuiet u cxemsl: «llepuoanueckas TabnuIla XUMHUYECKUX dIIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI
BOJIbI», «BemecTBa B coctaBe opraHu3MoBy, «CTpoeHHe MOJEKYbl Oenkay, «CTpYKTypbl OenKoBOH
MOJIEKYJIb», «CTpOEHHE MOJIEKYN YIieBoAoB», «CTpoeHHe MOJIeKyd JAUnuaoBy, «HyknenHoBbie
KHUCIIOThI, «CTpoeHne MoJieKynbl ATOD.

O6opynoBaHue: XUMUYECKast MOCyJa U 000pyI0BaHHUE.



JlaGopaTopuasi padora «OO0HapyKkeHHE OEITKOB C TIOMOIIBbIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHnasi pabora «lccienoBaHue HYKIEHMHOBBIX KHUCIJIOT, BBIJCJIEHHBIX H3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTtpoenune u GyHKINH KIETKH

Tunel  kinerok: sykapuoTudeckas U Ipokapuotuueckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUS KJICTKH.

Crpoenue npoxapuoTuueckoi kinerku. Kierounas creHka Oakrepuil m apxei. OcoGeHHOCTH
CTPOCHUS TeTePOTPOPHON U aBTOTPO(PHON MPOKAPUOTHUSCKUX KIETOK. MECTO M POJib MPOKAPHOT B
OnoIIeHO3aX.

Crtpoenrie ¥ (yHKIMOHUpPOBaHHE 3YKapUOTHYECKOW KieTku. [lnmasmarnyeckas wmemOpana
(mna3manemma).  CTpykTypa  mjia3MaThyeckoil  memOpaHbl.  TpaHcmopT — BemlecTB — 4Yepes
IIa3MaTHYeCcKyl0 MeMmOpaHy: mnaccuBHbId (muddys3us, obOneryéHHas aud@ysus), axTUBHBIN
(mepBUYHBINA U BTOPUYHBIN aKTHBHBINA TpaHcopT). [Tomynponuiiaemocts MeMOpanbl. PaboTta HaTpuii-
KaJIMEeBOT0 Hacoca. DHJOLMTO3: MMHOIMUTO3, (haronuTo3. Jk3ounuto3. Knerounas crenka. CTpykTypa u
(YHKIMY KJIETOYHOM CTEHKHU pacTeHU, rpruOoB.

Hurommazma. Ilutozonme. Ilutockenmer. JIBwkeHuwe uuroriasmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHoubl KIeTKH: sHaomnasMmaTtudeckas cetrb (OIIC), ammapar [Nombmxw,
JIU30COMBI, UX CTpoeHue U PpyHKIMHU. B3anMocBs3b 0lHOMEMOpaHHBIX OPraHONI0B KileTKkU. CTpoeHue
TPaHYJSIPHOTO peTukynyma. Mexanuzm nanpaenenus 6eakos ¢ DIIC. CUHTE3 pacTBOPUMBIX OEITKOB.
CuHTe3 KJIETOYHBIX MeMOpaH. [maakuil (arpaHyfasipHbIA) SHAOIUIA3MATHUYECKUN PETUKYIYM.
CekperopHass ¢yukuus amnmnapara [onbmxu. Moougukayus 6enkoe 6 annapame [ onbodxcu.
Copmuposxa 6enxos 6 annapame I onv0ocu. TpaHCTIOPT BENIECTB B KJIETKE. Bakyonau pacTUTEIBHBIX
kietok. Knerounsiii cok. Typrop.

[loryaBTOHOMHBIE ~ OpraHOMbl  KJIETKH: MMTOXOHJpPUHM, IUIACTHABL.  [Ipoucxoorcoenue
mumoxonopul u naacmuo. Cumbuoeenes (K.C. Mepeosickosckuil, JI. Mapeynuc). Ctpoenue u QyHKIHIH
MUTOXOHApUI M miactuA. [lepBUuHble, BTOPUYHBIE U CIOXKHBIE IUIACTHBI (DOTOCHHTE3UPYIOIINX
9YKapHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIIACThI BHICIIUX PACTECHUH.

HememOpanHnsbie opranou bl kieTkd CTpoeHne U GyHKIUM HEMEMOpPaHHbBIX OPraHOMI0B KIETKH.
PubGocomsl. Ilpomesicymounvie unamenmoi. MUKpOQUIAMEHTBL. AKMuUHO8blE MUKPODUIAMEHMbL.
MBpl11euHble KICTKU. AKmunosbie KOMNOHEeHmMbl HeMblieuHblx KiemoK. Mukpotrpyoouku. Knerounsiit
neHtp. CTpoeHue M JBWKEHHUE KI'YTMKOB U pecHHYeK. MHKpOTpyOOUKM LUTOIMIa3Mbl. LleHTpHob.
benxu, accoyuuposannwvie ¢ muxpogunamenmamu u mukpompyobouxkamu. Momopnvie 6enxu.

Snpo. Obonouka s7pa, XpOMaTHH, KapHOIUIa3Ma, SIIPBIIIKH, UX CTpPOEeHUE U (PyHKUMHU. SIaepHbIi
OenkoBblf  MaTpukc. IIpocTpaHCTBEHHOE pACHOJIOXKEHHE XPOMOCOM B HHTepda3sHOM  sjpe.
Dyxpomamun u cemepoxpomamun. beaku XpoMaTHMHa — TUCTOHBL. J{unamuxa s0epHOU 000N0UKU 8
mumo3se. Aoepnviii mpancnopm.

Knerounsle BxmoueHus. CpaBHMUTENbHAs XapaKTEPUCTUKA KIETOK 3YKApHOT (pacTUTENIBbHOM,
YKUBOTHOM, TPHOHON).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuel 1 cxembl: «CTpoE€HHE SYKApUOTHUECKOM KiIeTKn», «CTpoeHHE >KUBOTHOM KIIETKN»,
«CtpoeHne  pacTuTenbHOM  KiIeTkn», «CrpoeHne  MuTOXOHApUM», <«Snpo»,  «CrtpoeHue
IIPOKapPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpENapaTbl PacTUTENbHBIX, KMUBOTHBIX KJIETOK,
MUKpOITpenapaTsl OaKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.



IIpakTnuyeckas padora «/3ydyeHne CBONCTB KIETOYHONH MEMOpaHBI».

JlabopaTopHnasi pabora «lccienoBaHue IUIa3MOiM3a U JIEIJIa3MOJIM3a B PaCTUTENIBHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM)KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMWISIAA ¥ AUCCUMIIIALUSL — JIBE CTOPOHBI Merabonm3ma. Tumbl OOMEHa BEUIeCTB:
aBTOTPOGHBIA M TeTepoTpOodHBIH. YUacTHe KHCIOpoAa B OOMEHHBIX TMpoleccax. DHEPreTHYecKoe
obecrieyenne KieTku: npeBpameHne AT® B oOMeHHBIX mporeccax. DepMEeHTATHBHBINA XapakTep
peakuuii KJIeTOYHoro meradonu3ma. DEepMEeHTHI, WX CTPOCHHE, CBOMCTBA M MEXAaHHM3M JICUCTBUS.
KodepmenTsl. Otamuus GepMEHTOB OT HEOPraHUYECKUX KaTaaN3aTOPOB. belnKku-akTuBaTopsl U OEIKH-
MHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIUM OT Pa3IMYHBIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHMYECKMX BEUIECTB B KieTKe. DOTOCHHTE3. AHOKCU2eHHbIU U
oxcuzenHvlll pomocunmes y b6axmepui. Ceemocoouparowue nuemMenmsl U nUSMeHmvl peakyuoHHO20
yenumpa. Ponw xnoporutactoB B miponiecce potocunte3a. CeroBasi U TeMHOBas pa3bl. Pomoovixarue,
C3., C4- u CAM-munor pomocunmesa. ITpogykTHBHOCTE (hOTOCHHTE3a. BiMsiHUE pa3naHbIX GaKTOPOB
Ha CKOPOCTh oTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHre3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTpUULMpYIOUIHE OakTepuu,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnarpoOHble opranu3mbl. Buasl Opokenus. IlpoaykTel OpokeHUST M HMX HUCHOJIb30BaHUE
4eJl0BEKOM. AHa3pOOHbBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUU U BO30OyAUTENU O0JIe3HEN.

AspoOHBIE OpraHU3MbL. DTambl dHEpreTudeckoro oomena. [loarotroBurenbHplid Tan. [ mukomn3
— 0ECKHCIIOPOIHOE PACHICTNIEHUE TITIOKO3bI.

buonornueckoe OKHCIIEHHWE, WM KJIETOYHOE JblXxaHWe. Poylb MHTOXOHIpUI B Ipoleccax
O6uosnorunueckoro okucienus. {uknnueckue peakiuu. OxucnurenbHoe GochopunupoBanue. Ixepeus
Membpannoeo  epaduenma npomonos. Cummez ATD: paboma npomounou ATD-cunmaszol.
[IpeumymectBa a’poOHOTO TMmMyTH OOMEHa BEIIECTB Tepen aHadpoOHBIM. Dh(HEKTUBHOCTH
SHEPreTHYEcKOro oOMeHa.

JdemoHcTpauuu

[Toptpetsr: JIx. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «@OTOCHHTE3», « IHEPTETUUECKHI 00MeHy, «bruocuHTe3 Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyHOBaHHME [UIsl MPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopHnasi padora «/I3yueHue KaTalMTUYECKON AKTUBHOCTH (PEpPMEHTOB (Ha MpuMeEpe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopHnasi pa6ora «/3yduenue (hepMEHTATUBHOIO pacIICIUICHUS MEPOKCHIa BOJIOpPOJa B
PacTUTENBHBIX U KUBOTHBIX KIJIETKAX).

JlaGopatopnas padora «CpaBHeHHE NPOLIeCCOB (POTOCHMHTE3a U XEMOCUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U IBIXaHUSD».

Tema 7. HacnencrBenHass nHGOpManMs U pean3anus eé B KJeTKe

Peakuun wmarpuyHoro cuHresza. [IpyHIMI KOMIUIEMEHTApHOCTH B pEaKUUAX MaTPUYHOTO
cuHTe3a. Peammsanus HaciencTBeHHOH uHpopMmanmu. [eHeTMuecKuid KOJ, €ro CBOWCTBA.
Tpanckpunuus — wmarpuusbii cuHTe3 PHK. IlpuHuunsl TpaHCKpUIIMHM: KOMIIJIEMEHTApHOCTD,
aHTUNAPAJUIENbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou Kiemxe.
Hexooupyrowue PHK.



Tpancnsmus u e€ sranbl. Yyactue TpaHncnoptHeix PHK B OumocunTrese Oenka. YciaoBus
ouocunresa 6enka. Kogupoanue amuHokucnoT. Pob pubocom B GrocunTese Oemka.

Cospemennvie npedcmagnenus o cmpoeHuu eenos. OpraHu3alus T€HOMa Y NPOKApUOT U
9yKapHoT. Perymsius akTHBHOCTH TE€HOB y HpokapuoT. I'mnore3a onepona (P. XKako0, XK. Mano).
MonekynapHvle mexanusmvl dKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynsayuu pabomoi
2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocras.

Bupycsl — Heknerounsie (OpMBI KW3HM M oOnuratHele mapa3uThl. CTpOeHHE MPOCTBHIX U
CIIOXHBIX BHUPYCOB, PETPOBHUPYCOB, OakrepuodaroB. JKusnennwvil yuxn JJTHK-codepocawux eupycos,
PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycurie 3a0osieBanus yenoBeka, kuBoTHbIX, pacteHuit. CIINJ], COVID-19, couunanbhbie u
MEJUIIMHCKUE MPOOIEMBI.

Buoungopmamuka: unmeepayuss u amanuz 6omvwux maccusog («bigdatay) cmpyxkmyphoix
ouonocuueckux oaunvix. Hanomexnonocuu 6 ouonoeuu u meouyune. Ilpoepammupyemvlie ynxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. . UBaHOBCKUH.

Tabnuib! u cxembl: «buocunTes 0enkay, «I'eHeTndeckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. /KuzHeHHbBIN HUKJI KJIETKU

Knetounsiit nuki, ero nepuoasl u peryasuus. Uatepdasza u muto3. OcOOEHHOCTH MPOIIECCOB,
npoTekaromux B uHTepdasze. IlogroroBka kimetkm K jgeneHuto.  lIpecuHTeTHUECKHit
(MOCTMUTOTUYECKU), CHHTETHYECKUH M  TOCTCHHTETUYCCKUN (TMIPEMHUTOTUYECKUA) TIEPHOIBI
nHTEep(Da3HI.

Marpuunbiii cunte3 JJHK — permukanus. [Ipunnuns! permmkanuu JJHK: kommmeMeHTapHOCTSD,
MOJIYKOHCEPBAaTUBHBIM CUHTE3, aHTHUNapauiedbHOCTh. MexanusM pemmkanuuu HK. Xpomocomsr.
Crpoenue xpomocoM. Termomepbl W TeloMepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapHOTHIL.
JIMTIIONAHBIN U rarIouAHbIN Habopbl XpoMOCcOM. ["'oMoiornyHbIe XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenue knetku — Muto3. CTaguu MUTO3a M MPOUCXOAAIINE B HUX MPOLECCHl. THIBI MUTO3A.
Kapuoxkunes u nurokunes. buonornueckoe 3HaueHne MUTO3a.

Perymsimus MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeTouHas rudesb — arnomnros.

Knerounoe siapo, Xxpomocombl, (yHKIHOHaIbHas TeHOMUKA. Mexanusmel npoaughepayuu,
oughgepenyuposxu, cmapenus u eubeau kiemox. «l{ugpposas rknemka» — oOuounpopmamuueckue
Mooenu PYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanun

Tabmumer u  cxembl: <«OKuU3HEHHBIM LUK KIeTKH», «Mutosd», «CTpoeHHe XpoMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOTIpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIYKa.

JlabopaTopHasi padora «3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas padora «HaGmronenne MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa JTyKa (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenne u pyHKnMu Opranu3mMoB

buonorunueckoe pasHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE, KOJIOHHAJIbHbIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIILHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE I'PUOBI, OHOKIETOYHbIE BOJOPOCIH, APYrue NpoTUCThl. KooHNanbHbIE OpraHu3MBl.



B3auMocBsI3p 4YacTeli MHOIOKJIETOYHOIO OpraHu3ma. TKaHHW, OpPraHbl U CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txanu pactenuid. THIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAas, MOKPOBHAs, MPOBOJAIIASL,
OCHOBHasA, MexaHudeckasi. OCOOCHHOCTH CTpOeHHs, (YHKIMI M pPAcHOJIOXKEHUs TKaHEH B opraHax
pacTeHui.

TkaHM XKMBOTHBIX M 4YeJIOBEKAa. THIBI )KMBOTHBIX TKaHEH: SNUTEIMAIbHAs, COCAUHUTEIbHAS,
MbIIIeyHasi, HepBHas. OcoOEHHOCTH CTpOeHHsA, (DYHKIMII W pacIoJIOKEHHS TKaHEH B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U TIeHepaTHUBHbIE OpraHbl pacreHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeKka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omopa Ttena opranu3moB. Kapkac pactenuit. CkeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbII1 1 BHYTpeHHUH ckener. CTpoeHHEe U TUIIBI COEAMHEHUS KOCTEN.

JIBukeHre opraHu3MoB. JIBH)KeHHE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMIHOE, >KT'YTUKOBOE,
pecHnyHoe. JIBM)KEHHME  MHOTOKIECTOYHBIX PACTEHHMM: TPONMMU3MBI M HacTuu. JIBmkeHue
MHOTOKJIETOYHBIX XMBOTHBIX M Y€JIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHble MBIIIIBI U UX
pabora.

[Intanne opranuzmoB. [loryonieHue BOJBI, YIIEKHUCIOTO ra3a M MHUHEPAIBHBIX BELIECTB
pacteHusMH. [IuTaHne KUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPUKIETOYHOE mNuineBapeHue. Ilutanue
ITO3BOHOYHBIX JKMBOTHBIX. OTHENbl MHINEBAPUTEIBHOTO TpakTa. llumieBapuTenbHbIE IKENe3bl.
[InmeBapuTenpHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlprxanuwe >xuBOTHBIX. uddy3us razos uepes
noBepxHocTh KkieTku. KoxHoe papixanue. J[lpixaTenpHass noBepxHocTh. JKabGepHoe M J€royHoe
IbIxaHue. [IpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DJBOJIIOLMOHHOE YCIOKHEHHE CTPOCHUS
JETKUX MMO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cuctema 4enoBeka. MexaHu3M BEHTHIISILUY JIETKAX Y
NTHI U MIIEKOTIUTAIOMMX. Perynsanus apixanus. [lprxateabHble 00bEMBI.

TpaHcnopT BEIIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BEUIECTB Y
*KUBOTHBIX. KpoBeHOCHas cucreMa n e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XKMBOTHBIX U
yenoBeka. Cep/ue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru kpoBooOpamieHHs. OBOJIIOLHOHHbIE
YCIIO)KHEHMsI CTPOEHMsI KPOBEHOCHOW CHUCTEMbI IO3BOHOYHBIX JXKUBOTHBIX. Pabora cepama u eé
peryisnus.

Beigenenue y opranusmoB. Beigenenue y pacrenuid. Beigenenue y ;xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosau. Opransl BblIeneHUs. DUiIbTpaius, ceKkpeuuss U oOpaTHOE BCAChIBAHUE KaK MEXaHHU3MbI
pa0oTbl opraHoB BblAeieHUs. CBs3b IOJOCTH Tela ¢ KPOBEHOCHON M BBIICIUTEIBHON CHCTEMaMH.
Bbinenenne y NO3BOHOUYHBIX JKMBOTHBIX M uenoBeka. [louku. CrpoeHue u (PyHKUHMOHMpPOBAHUE
HeppoHa. OOpa3oBaHNEe MOYH Y YETIOBEKA.

3amura y OpraHu3MoB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U LUCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukymna. CpencTBa acCUBHON U XMMHUYECKON
3amuTel. DUTOHIUABL.

3amuTra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NMPOU3BOJHBIE. 3alllUTa OPraHu3Ma OT
6one3neld. IMMmyHHas cuctema yenoBeka. KieTouHblif 1 ryMopalibHbI UMMYHUTET. Bposxa€HHBIN 1
npuoOpeTEéHHbIN crnennpuueckuii UMMyHUTeT. Teopus KiIoHaJlIbHO-celneKTHBHOro mmmynurera (II.
Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOXAEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

Pa3gpakuMoCTh U peryisnus y opranu3sMoB. Pa3apakuMocCTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBbIE BellleCcTBa U UX 3HAYCHUE.



HepBHas cucrema u peduexTopHast peryisiuus y >KUBOTHBIX. HepBHas cuctema u €€ OTIEIBI.
OBOJIIOLMOHHOE YCJI0)KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTIENbI FOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. besycinoBHble n ycioBHbIE pe(IeKChI.

I'ymopanbHas peryasuus M SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M 4esjoBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. J[elicTBME TOPMOHOB. B3auMOCBs3p HEPBHOW U 3HIOKPUHHON
cucreM. [ umoranamo-runodusapHasi CUCTEMA.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuuer u cxembl: «OIHOKIETOYHBIE BOJOPOCINY», «MHOTOKIETOYHBIE BOJOPOCIH,
«baxrepun», «IlIpocreiimmue», «Opranbl LBETKOBBIX pacTeHUi», «CUCTEMBI OpraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkoMmbIx», «TkaHu pacteHuit», «KopHeBble cHCTEMBI,
«Ctpoenune crebms», «CTpoeHHe JTUCTOBOM MIIACTUHKUY, «TKaHU KUBOTHBIX», «CKeleT YellOBEeKay,
«ITumeBapurensHas cucreMa», «KpoBeHocHass cucremay, «JlpixarenpHas cucrema», «HepBHas
cuctemay, «Koxa», «MpImiednast cucreMa», «BbiaenurenbHas cucteMa», « JHIOKPUHHAS CHUCTEMa,
«Ctpoenue Mbpiip», «MMmMmyHuter», «KumednonosoctHele», «CxeMa MNHMTaHUS pPACTEHUI,
«KpoBeHOCHbIE CHCTEMBI MMO3BOHOYHBIX >KUBOTHBIX», «CTpoeHue Tuapb», «CTpoeHHE IUTaHApUN,
«BHyTpeHHee cTpoeHHe J10K1eBOTo YepBs», «HepBHas cucrema poio», «HepBHas cucrema JSrymkmy,
«HepBHas cucrema npecmbikaromuxcsi», «HepBHas cucrema nrtuny, «HepBHas cuctema
MIeKonuTamux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOINpenaparsl OJHOKIETOYHBIX OPraHu3MOB,
MUKpOTpenaparbl TKaHEeW, pPaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXKUX, >KHBBIE
9K3eMIUIPhl KOMHATHBIX pAacTeHUM, repOapuu pacTeHUN pa3HBIX OTHENOB, BJIaXKHBIE IpernapaTbl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIIMHM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJlOoBeKa,
oOopynoBaHue AJsl JAEMOHCTPAlMU MOYBEHHOTO M BO3AYIIHOTO MHTAHUS PACTEHUH, paCIIETICHHS
KpaxMaja U OeNlKoB Mmoj jAelcTBUEM (epMEeHTOB, 000pYyAOBaHME JUIsl AEMOHCTpPALMU OIBITOB IO
W3MEPEHUIO JKU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXATEJIbHBIX JBH)KEHHM, MOJIEIN TOJIOBHOTO
MO3ra pa3Iu4HbIX )KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHEel pacTECHUI».

JlaGoparopHas padora «/3yueHue TKaHeu >KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

@opMbl pa3MHOMKEHHUSI OpPraHu3MoB: Oecrojioe (BKJIIOYash BEereTaTMBHOE) M TMOJoBOoe. Buabl
0€ecI0I0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pazmuoxenue. I[lonoBeie kierku, uiu ramersl. Meito3. Ctaauu Meiio3a. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buosornuecknii cMbIci Melio3a U MOJIOBOTO mpouecca. Meiio3 u
€ro MECTO B KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3Butue. ['ametoreHe3 y xuBoTHBIX. [lonoBeie >xene3pl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Cniepmarorenes u ooreHes. CTpoeHue MOJIOBBIX KIETOK.

OmoioTBOpeHHe M SMOPHOHAIBHOE pa3BUTHE KHMBOTHBIX. CrocoObl OIUIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHu3MoB (OHTOTEHE3). DMOPHONOTHS — HayKa O pPa3BUTHH
opranusMoB. Mopgocenez — oona u3 enasuvix npodrem smopuonozuu. Konyenyua mopghozenos u
mooenu mopghocenesa. Ctaauu sMOpUOreHe3a KUBOTHBIX (Ha mpumepe Jsaryumku). poGnenue. Tumsl
npobnenus. [Jemepmunupogannoe u HedepmMuHupogannoe oOpobaeHue. bBrnacmyna, munvt Onacmyn.
Oco6eHHoCTH APOOIIEHUS MIICKOTIUTAIOINX. 3apOAbIIIEBbIe TUCTKU (TacTpyIsALys). 3aKiiaika OpraHoB
U TKaHed M3 3apOoJblIEBbIX JHCTKOB. B3auMHOE BIMsSHHME 4YacTel pa3BUBAIOLIETOCS 3apojbllia



(aMOproHampHAST MHAYKIHKSA). 3aKiaJKa IJIaHa CTPOSHHUS JKMBOTHOTO KaK Pe3yabTaT MEPAPXUUECKHUX
B3aMMO/ICHCTBUI reHOB. BisHUe Ha SMOPUOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIICH
Cpelpbl.

Poct u pasButne xuBOTHBIX. [locTamOproHaneHbil niepuos. IlpsMoe u HempsiMoe pa3BUTHE.
PazButne ¢ Mmeramopo3oM y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX JKUBOTHBIX. brosiornueckoe 3HaueHHe
MPSIMOTO M HEMPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B MIPUPOIC. TUIIBI POCTA JKUBOTHBIX. DaKTOPHI
PETYIISIIMA POCTA KUBOTHBIX M 4enoBeka. CTaguu MOCTIMOPHUOHAIBLHOTO Pa3BUTHS Y )KHUBOTHBIX U
gyenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHrne U CMepTh Kak OMOJIOTHICCKHUE ITPOTIECCHI.

Pasmuoxxenne u pasputue pacrenmid. ['amerodur m cnopodur. Meio3 B KM3HEHHOM LUKIIE
pactenmii. OOpa3oBaHue CrIOp B Ipoliecce Meiosa. ['ameroreHe3 y pacreHuii. OIionoTBOpeHHE U
pa3BUTHE PACTHTENIBHBIX OpraHU3MOB. JIBOWHOE OIJIOJIOTBOPEHHE Yy IIBETKOBBIX pACTEHUM.
OO6pazoBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbI PEryNsiiui OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdeMoHcTpauuu

[Toptpetst: C. I'. HaBamun, X. [lInemasn.

Tabmuubpr u cxeMmbl: «BereratmBHOE pasMHOXKeHUE», «Tumbl 0ecronoro pa3MHOXKEHUSD,
«Pa3MHOXKEHHE XJIaMUJIOMOHANb», «Pa3MHOeHHE 3BrIIeHbD», «Pa3zmMHOXkeHue TUApbD», «Menosy,
«Xpomocomely, «l['amerorenesy», «CTpoeHUE SHUIEKIETKH W crepMmaTo3ougay, «OCHOBHbBIE CTaauH
oHTOreHe3a», «IIpsimoe u Henpsimoe pa3BuTHE», «PazBuTHe Maiickoro *Xyka», «Pa3BuTue capaHum»,
«Pa3ButHe JArymku», «J[BOMHOE OIIOJOTBOPEHHE Y IIBETKOBBIX PACTEHHI», «CTpOEHHE CEMSH
OJHOJOJIbHBIX W JIBYJOJBHBIX pAacTE€HUI», «KH3HEHHBIM LUKJI MOPCKOW KamycTbl», «KU3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKII MaOPOTHUKAY, « KHU3HEHHBIHN IIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MHUKpOIpENapaThl SUIICKICTOK M CIEPMAaTO30MJIOB,
MoJenb «L{UKT pa3BUTHUS JIATYIIKIY.

JlaGoparopHnass  pabora  «/3ydyeHue CTpPOEHHMS  TOJIOBBIX  KJIETOK Ha  TOTOBBIX
MHKpOIIpernaparax.

IIpakTuyeckass padora «BplsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH IMO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHre OpraHoB pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB

Hcropust cTaHOBJICHUSI U Pa3BUTHS T'€HETUKH Kak Hayku. Pabdotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponbs oredecTBeHHBIX Y4€HBIX B pa3Butum reHetuku. Paborer H. K. Kombmosa, H. .
BasunoBa, A. H. benosepckoro, I'. JI. Kapreuenko, FO. A. ®dumumuenko, H. B. Tumodeena-
Pecogckoro.

OCHOBHbIE TEHETUYECKUE TOHIATUS U CUMBOJIBL. ['OMOJOrMYHBIE XPOMOCOMBI, aJJIEJIbHBIE TEHBI,
aNbTEPHATUBHBIE NPU3HAKH, JOMHMHAHTHBIA M PELIECCUBHBIN MPU3HAK, TOMO3MI0OTa, I'€TEPO3UrOTa,
yycTas JUHHS, THOpHAbI, TeHOTuN, (eHotun. OCHOBHBIE METOIbl T'€HETHKU: THOPUIOJIOTUYECKH,
LUTOJOTUYECKUN, MOJIEKYJISIPHO-TEHETHUECKHUIA.

JdeMoHcTpanuu

IToptpersr: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
benozepckuii, I'. /. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeer-Pecosckuii.

Tabmuie! u cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopnas pa6ora «/[po3oduna kak 00BEKT T€HEeTUYECKIX UCCIICIOBAHHIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Mounorubpumnoe ckpemiuBanue. [lepBwiii 3akoH MeHeNns — 3aKOH €IWHOOOpasusi THOPUIOB
nepBoro mnokoJsieHus. IlpaBuno nomuHupoBaHus. Brtopol 3akoH MeHzens — 3aKOH pacCIIETUICHUS
npuU3HAKOB. LluToI0OrHYecKrne OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ MIIOTe3a YUCTOTHI rameT.

Anammsupyromee ckpemuBanue. IIpoMmexyTouHbIi Xapakrep HacienoBanus. PacueruieHue
MPU3HAKOB IIPU HEMOJIHOM JOMUHHUPOBAHUMU.

JurubpumHoe ckpemnuBanue. Tpetuit 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO HAacCIleIOBAHUS
pu3HaKoB. LluTonoruueckre 0CHOBbI TUTMOPUIHOTO CKPELMBAHUS.

CuerieHHoe HacnenoBaHue npuszHakoB. Pabotel T. Moprana. CuernsieHHOE HacieJ0oBaHHE
I€HOB, HAPYILLIECHHE CLECIUICHHUS MEXAYy T'eHaMu. XpOMOCOMHAasi TEOPUs HACIEACTBEHHOCTH.

'enernka mnona. XpOMOCOMHBIM MEXaHM3M OIpEAETICHHUs Moja. AyToCOMbl U TIOJIOBBIE
XpOMOCOMBI. ['OMOTaMETHBIN U reTepOraMeTHbIN MOJ. ['eHeTHYecKast CTPyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLIEIUICHHBIX € MTOJIOM.

l'enotun kak wenmoctHas cucrema. IlneldoTponusi — MHOXXECTBEHHOE JICWCTBUE TE€HA.
MHuoxecTBeHHbIN amenu3M. B3auMoseiicTBre HeaienbHbIX reHoB. KoMrmieMeHTapHOCTh. DnucTas.
[Tomumepusi.

'eHeTndeckuii  KOHTPOJb  Pa3BUTHS  PACTEHUM, JKUBOTHBIX M  YEJOBEKAa, a Takke
(bM3HOJIOTHYECKUX TIPOIIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (DyHKIMHA. ['€HEeTHYEeCKHne MeXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35SMH — Mapa3uT» M «XO3iUH — MHUKPOOHOMM.
I'eneTnyeckue aceKThl KOHTPOJIA U U3MEHEHHsI HACTIEICTBEHHON MH(OPMAalLlUU B TIOKOJICHUSIX KIIETOK
Y OpPTraHnu3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuubr u cxembl: «llepBeiii u BTOpOM 3akoHbl Mennens», «Tperuit 3akoH MeHaemns»,
«AHanu3upymouee ckpemuBanuey, «HemnomHoe pomuHHMpoBaHHE», «CLEIIEHHOE HacCIEI0BAHNE
MPU3HAKOB y JApo3odumibly, «l'eHetnka mona», «Kapuotun uenoseka», «Kapuotum apo3oduispy,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJIJIETU3M», «B3auMo1eicCTBUE T€HOBY.

O6opynoBaHue: MOJAENb MJs JIEMOHCTpPAllMM 3aKOHOB €AMHOOOpa3uss THUOPUIIOB IEPBOTO
MOKOJICHUSI M pacUICIUICHUs] NPU3HAKOB, MOJENIb i1 JEMOHCTPAllMM 3aKOHAa HE3aBHCHUMOIO
HacjeA0BaHUsl MPU3HAKOB, MOJENb JJI JIEMOHCTPAallMU CLEIJIEHHOTO HAaCIeAOBaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipozodunay.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB MOHOTMOPHAHOTO CKpEIIMBAHUS Y
TPO30(UITBD».

IIpakTnyeckas padora «/3ydyeHnue pe3yiabTaToOB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(QUIBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumoneiicTBue renoTtuna u cpesl npu hopmupoBanuu henoruna. I3MeHUYUBOCTh MPU3HAKOB.
KauectBeHHBIE M KOJIMYECTBEHHbIC MpPU3HAKUA. BHIbI W3MEHUYMBOCTU: HEHACJIEICTBEHHAas U
HacJEeACTBEHHAsI.

MonudukanronHass W3MEeHYUBOCTh. Poib cpeapl B (opmupoBaHuM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanuoHHbll psn u BapuanuoHHas kpuBas (B.
Noranncen). CBoiicTBa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

l'enotTunuueckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW  H3MEHYMBOCTH. Busl
TeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KoMOunaTtuBHas u3MeHYMBOCTh. Meii03 W TOJOBOW Mpollecc — OCHOBA KOMOWHATHUBHOM
W3MEHUYUBOCTH. POJb KOMOMHATMBHONW HM3MEHUMBOCTH B CO3JIAHUU T'€HETUYECKOTO pa3zHOOOpasus B
Ipezeax OJHOro BUAA.



MyrauuoHHass UW3MEHYMBOCTb. Buabl MyTalnui: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHbIE W HHIYUUPOBAHHBIE MYyTalMHU. SepHbIE M  [UTOIJIA3MAaTHYECKUE MYTallMH.
Comaruueckue U MoJIOBble MyTaluu. [IpuunHbl BOSHUKHOBEHUS MyTalluii. MyTareHsl U UX BIUSHUE
Ha OpraHuU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO MpOIecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacnencTBeHHoM n3menunBocty (H.M. BaBuiioB). BHesinepHast ©13MEHYMBOCTD M HACIIEICTBEHHOCTD.

Onucenemuka U SNUEHOMUKA, PONb SNULEHEMUUECKUX (DAKmopos 6 HACLe008aHuu U
UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUSMOB.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmumer w  cxembl: «Buabl  wm3MeHUMBOCTHY, «Moau(HUKAIIMOHHAS W3MEHYUBOCTHY,
«KomOuHaTUBHAsT HM3MEHUYMBOCTHY», «Meio3», «OmionoTBopenuey», «l'eHeTndyeckue 3aboeBaHUS
YeJoBeKa», « Bubl MmyTanuii».

O6opynoBaHue: >KMBbIE U TepOapHbIE OK3EMIUISIPhl KOMHATHBIX PACTEHUW, PHUCYHKU
(dboTorpacdun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopHas padora «/ccrnenoBanrue 3aKOHOMEPHOCTEH MOIU(PUKATTMOHHON NU3MEHYHBOCTH.
[TocTpoeHnne BapHalMOHHOTO Psifia U BApUALIMOHHOM KPUBOW.

IpakTHyeckas padora «Mytamnuu y 1po30¢huisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJsiOBEKA

Kapuotun yenoeka. MexayHapoaHas mporpaMMa MCCIEAOBaHUS T'€HOMa 4desloBeka. MeTo bl
M3Yy4YEHUS TCHETUKHU YEJIOBEKA: T€HEAIOTUUECKUM, OJM3HEIIOBBIN, [IMTOTCHETHIECKUM, TIOMYJISIITAOHHO-
CTaTUCTUYECKHUH, MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOE OIIpeeIICHUE T€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHHME, T'€HOTUIIMPOBaHUE, B TOM uyucie ¢ nomomubto [II[P-ananusa.
HacnenctBennsie 3aboneBaHust yenoBeka. ['eHHbIE M XpOMOCOMHbIE O0Je3HM uesnoBeka. bonesnu c
HAaCJEACTBEHHON IPEAPaCIOIOKEHHOCThIO. 3HAYEHNE MEAUIMHCKON N€HETUKH B IPEIOTBPALICHUN U
JICYEHUH TEeHeTHYeCKuX 3abojeBaHuil denoBeka. MeAMKO-TeHETHYECKOE KOHCYIbTHPOBAHUE.
CrBosoBble KieTKu. [IoHsATHE «T€HEeTUYECKOTO Tpy3ay. DTHUECKUE aCMIeKThl NCCIIeI0OBaHUI B 001acTu
peoaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4YellOBeKa K (U3HUECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKaroIle cpeapl. ['eHeTnueckas mpeapacinonokeHHOCTh YEJI0OBEKa K
MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmupsr u cxembl: «Kapuotun uenoBeka», «MeTOlbl H3y4eHHs T€HETHKH YEJIOBEKay,
«['eneTnueckue 3a00€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanus U celekius. 3apoxkaeHue celekiuu u gomectukanuu. Yuenue H. M. BaBuiiosa
o lleHTpax MpOUCXOXIEHUS U MHOro0Opa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenekuuu B co3iaHuu
COPTOB pacTE€HUW MU MOPOJ KUBOTHbIX. COpT, mopoja, WITaMM. 3aKOH TOMOJIOTMYECKHX PSAJIOB B
HacnencTBeHHOM n3menunBocTd H. M. BaBuosa, ero 3naueHue Ass CENEKIIMOHHOM paboTHlI.

Mertoap! ceneKMOHHOM paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIH W WHAWBUIYaTbHBIN.
Oranbl KOMOMHALIMOHHOW cenekuuu. McmeiTanne mpou3BoauTenel mo mnortomMctBy. OTOOp 10
TEHOTHUITy C TIOMOIIBIO OLIEHKH (PEHOTUIA MOTOMCTBA U OTOOp MO TEHOTHIY C MOMOIIBI0 aHAIH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METO]l CeNeKIIMOHHONW paboThl. PaguaniioHHbI 1 XUMHUYECKUT
MyTareHe3 Kak UCTOYHUK MYTalMid Yy KyJIbTYpHBIX (opMm opraHu3moB. VMcmonp3oBaHHE T€HOMHOTO



penakTupoBaHus U MeToJ0B pekoMOuHaHTHbIX JIHK 11s nomydeHuss mcxogHoro marepuana Juis
CEJIEKIIUH.

[Tonyuenue nonuruionioB. BuyrpuBuioBas rudpuausanus. bin3kopoacTBEHHOE CKpElIUBaHUE,
win uHOpuauHT. HeponacTBeHHOE CKpeluBaHWe, WIM ayTOpHIUHT. ['eTepo3uc MW ero NpUYMHBL.
Hcnons3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpunmsamus. [Ipeomonenue Oecruiomust
MEXBUJOBBIX THOPUAOB. JlOCTHKEHNS CENEKIIUU PACTEHUN U )KUBOTHBIX. «3€1EHAS peBOIOYULY.

CoxpaHeHMe U U3yuYEHUE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUN M UX JUKUX pOAUYEH
JUIS CO3JJaHMsI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SHCTBEHHBIX KYIbTYp. HM3yuenue, coxpanenue u
VIpagneHue 2eHemudecKUMY pecypcamiul CelbCKOX03AUCTEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 8 YelAX
VAYUULEHUS CYUYeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JTUHULL U KPOCCO8, 8 MOM YUCIe C NPUMeHeHueM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAEO08ANHUL, NEPe008bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpanuu

[Toptpersr: H. 1. Baunos, 1. B. Muuypun, I'. /I. Kapneuenko, II. II. Jlykesanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmumpsl n cxembl: «LleHTpbl MPOUCXOXKACHUS U MHOTOOOpa3usl KyJbTYpPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHUX PSJIOB B HACJIEACTBEHHOW M3MEHUMBOCTH», «METOIbl CeleKInn»,
«Otnanénnas rubpuauzanus», «MyrareHes».

JlabopaTopHasi pabGora «l3ydeHHe COPTOB KyJbTYPHBIX DPAacT€HUHM U NOPOJ JOMAIIHUX
AKUBOTHBIX).

JlaGoparopHas padora «/3yueHne MEeTOJ0B CEJIEKIIMU PACTEHHIN.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikcekypenst «OCHOBHBIE METOIbl W JOCTH)KEHUS CEJeKIMU pPACTEHUH U JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOUCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035IICTBO, B 1a00OPaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKAs OMOJIOT U

O6’B€KTI)I, HCIIOJIB3YEMBIC B 6I/IOT6XHOJIOFI/II/I, — KICTOYHBIC HW TKAHEBBIC KYJIbTYPBHI,
MHUKPOOPIraHMU3Mbl, UX XapaKTCPUCTHKA. Tpa,Z[I/IHI/IOHHaSI OMOTEXHOJIOTHS: XJ'IC6OH€‘I€HI/I€, INOJIYy4CHUEC
KHCJIIOMOJIOYHBIX IIPOOYKTOB, BUHOACIIUE. MI/IKp06I/IOJ'IOFI/I‘IeCKI/H>'I CHHTE3. OOBEKTHI

MHKPOOHOJIOrMYECKUX TeXHOJIOTui. [Ipon3BoACTBO Oeika, aMUHOKUCIOT U BUTAMHHOB.

Co3ganue TEXHOJIOTH U MHCTPYMEHTOB IIEJICHAIIPABICHHOTO M3MEHEHHS M KOHCTPYHPOBAHUSA
F€HOMOB C LIEJbI0 MOJIYYEHUs OPraHU3MOB M MX KOMIIOHEHTOB, COJEpKAIllMX HE BCTPEUYAIONIUECs B
MPUPOJIe OMOCHHTETUYECKHE MTYTH.

Kinerounas wumxenepus. MeToabl KyabTypbl KJIETOK M TKAHEM pacTeHUM M IKUBOTHBIX.
Kpuobanku. Comarnyeckas ruOpuam3ands ¢ COMaTHYEeCKUH sSMOpuorenes. lcmosb3oBanue
rariouJIoB B CEJIEKUMU pacTeHul. [lonyyenue MoHOKIOHANbHBIX aumumen. HMcnoavzosanue
MOHOKJIOHANbHBIX U  NOAUKIOHANbHLIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJJOTBOPEHHE.
PexoHCTpyKIMsS SHLEKIETOK M KJIOHUPOBAHHME >KUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonoeuu 0300p0O8BIIeHUs, KYIbMUSUPOSAHUS u MUKDOKIOHAIbHO2O PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpoMOCOMHasi M T'eHHas WHXeHepHus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U KOHCTPYMPOBAHHUE
pexomOuHanTHeix JHK. Cosoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIIEKTUBBI
XPOMOCOMHOM Y T€HHOM MH)KEHEPUU. DKOJIOTHUECKUE U ITHYECKUE TPOOIEeMbl TeHHON MH)KEHEPUH.

Menununckue OuotexHonoruu. IloctreHomHas nudpoBas wmeaunuHa. [IIP-aumarHoctuka.
MeTab0IOMHBIN aHAMKU3, TEHOLIEHTPUUECKUN aHAJIM3 MPOTEOMa YEJIOBEKa JJIsl OIIEHKU COCTOSIHUS €ro
310poBbs. Mcnonp30BaHWE CTBOJOBBIX KieTOK. TapretHas Tepamus paka. 3D-OuowmkeHepus s
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX TKaHEU



COYETaHHWEM TEXHOJOTHHA TpEXMepHOro OuonpuHTHHra u ckaddongunra mms pemeHus 3aaad
MEPCOHATU3UPOBAHHON MEIHUIIUHBI.

Co3maHue BEKTOPHBIX BAaKIMH C IENbl0 OOecreyeHnuss KOMOMHMPOBAHHOW 3aIUTHI  OT
Bo30yauteneit OPBU, ycraHOBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkunoHuposanuss PHK-
COJIep’KaliX BUPYCOB, BBI3bIBAIOIIMX 0CO00 ONACHbIE 3a00JI€BaHUS YEIOBEKA U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer 1 cxemsl: «lcmonp30BaHue MUKPOOPTaHU3MOB B MPOMBIIIICHHOM IPOHU3BOJICTBEY,
«Knerounas nHxxeHepus», «['€eHHas HHXKEHEPUI».

JlaGopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosyueHrne MOJOUYHOKHUCIIBIX IPOTYKTOBY.

Ikcekypeust «buoTexHosorus — BaXkHeHIas NPOU3BOJAUTENbHAsI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE MPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpousmroroHHas teopust Y. Jlapeuna. [Ipennochbuiki BO3HMKHOBEHHMs JapBUHU3MA. KH3Hb U
Hay4dHas nearenpbHocTh Y. /{apBuHa.

JiBuokymue cuiisl 3Boronuu BuAoB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HAacJ€JCTBEHHAas HW3MEHYMBOCTb, Oopb0a 3a CyYIIECTBOBaHHME, €CTECTBEHHBIM U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTndeckoit Teopun sBomonuu (CTD). HeltTtpambHas Teopus SBOJIOLUU.
CoBpeMeHHasi HSBOJIONMOHHAS OHOJIOTHS. 3HAYCHHE OHBOJIONUOHHOW Teopur B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

[Toptpetsr: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Kroswe, Y. JlapBuH,
C. C. YerBepukos, U. . [lImansrayzen, [Ix. Xonaeitn, /1. K. benses.

Tabmuupl u cxembl: «CucreMa >xuBoit ipuposl (o K. JInaaero)y, «JlecTHHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanusm GOPMHPOBAHUS TPUCIIOCOONICHUH Yy PACTCHHMH M KUBOTHBIX (10
Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsunay, «Haxoaku Y. Jlapsuna», «@opMbl
00pbOBI 3a cymectBoBaHue», «llopoasl ronydeit», «MHorooOpasue KylbTypHBIX (DOPM KamycThbl»,
«[Topoapl JOMaNIHUX KUBOTHBIX», «Cxema oOpazoBaHus HOBbIX BUIOB (1o Y. [apBuny)», «Cxema
COOTHOIIEHHUS JBUXKYIIMX CHI 3BOJIONUNY», «OCHOBHBIE TMOJOXKEHUS CHHTETHYECKON TEOopuu
SBOJTIOLIHI.

Tema 2. MuKpo3BoIIOLUS U €€ Pe3yJibTaThl

[Monymsiust  kak d3JeMeHTapHas eauHuIa SBOMIONUH. COBpeMEHHbIE METOJbl  OLEHKU
TEHETUYECKOTO Pa3HOOOpa3usi M CTPYKTYphl Momyisiiuii. M3meHeHue renHodoHIa MOMYNALHUHU Kak
AJIEMEHTApPHOE SBOJIOIMOHHOE sIBIIEHHE. 3aKOH TreHeThdeckoro paBHoBecusi Jx. Xapmu, B.
Baiin6epra.

OneMeHTapHble  (aKTOpbl  (OBMXKYLIME CWJIbI)  HBOJIONMM. MYyTalMOHHBIM  mpoIliecc.
KombOunaTuBHas m3MeHUUBOCTh. Jlpeil reHoB — ciydaiiHble HEHampaBJiI€HHbIE M3MEHEHHUS 4acToT
ajteneil B momymsuusx. Oddexr ocHoBatens. Iggexm Oymovinounoeo copaviuwika. Crudcenue
2eHemuyecKko20 pasHoobpasus: npuuunsl u cieocmeus. Ilpossnenue s¢ghghexma Opeiigha 2enos 6
oonvwux u  manvlx  nonyiayuax.  Murpammu.  M3omsauus  momynsuumilt:  reorpaduyueckas
(mpocTpaHcTBEHHAs), OHoJIorHyYecKast (pernpoayKTUBHA).



EctecTBennsiii 0T60p — Hampasisromuil ¢aktop sBomonnnd. @opMbel €CTECTBEHHOTO OTOOpa:
JBIDKYLIUH, CTaOMIM3UPYIOMIUH, pa3pbiBatolnii (1u3pynTuBHbIN). [lonoBoit oTO0p. Bo3HMKHOBEHUE
1 DBOJIIOLIMS COLIMAIILHOTO MOBEACHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh  OPTaHU3MOB  KaK  pe3yjlbTaT  MHKPO3BONIOUMH. Bo3HHMKHOBEHHE
MPUCTIOCOONICHUH Yy OpraHu3MoB. ApomMopdo3bl U uamoanantanud. llpumepsl mpuCocoOIeHUN Y
OpraHU3MOB: Mopooruueckue, (bu3noIOrNYECKHe, OMOXUMHYECKHE, MIOBE/IEHYECKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepuu u ctpykrypa. BunoobpazoBanue kak pe3yapTaT MUKPO3BOIOLMH. M30msamus
— KIo4eBoi (aktop BUmooOpazoBanus. Ilytm m cmocoObl BHI0OOpa3oBaHUS: aUIOTATPHUECKOE
(reorpaduyeckoe), CHMIIATPUYECKOE  (DKOJIOTUYECKOE), «MTHOBEHHOE»  (IIOJIMILIOHMIU3AIINS,
rudpuansanys). JJInTenbHOCTh 3BOIIOIMOHHBIX IPOLIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Pons  osBomtonmoHHON  Ouosornn B pa3pabOTKE  HAy4dHBIX  METOJOB  COXpaHEHUs
OouopazHooOpaszus. MUKpPO3BOJIONUS W KOJBOJIOLUS MapasUTOB U HUX X035eB. MexaHu3Mbl
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

[Toptpersr: C. C. UeTBepukos, J. Maiip.

Tabmumper u cxemsl: «MyTanMoHHasi HU3MEHYHBOCTHY», «llomynsnnoHHas CTpyKTypa BHIa»,
«Cxema mposiBiieHHs 3akoHa Xapau—BaitaOepra», «/[Brkyliue CHIIbI SBOTIONUNY», «IKOJOTHYECKAs
M30JISIIMS TONYJSIUM ceBaHCcKoU (openmn», «I'eorpaduueckas N30ISIMs TUCTBEHHUIIBI CHOMPCKON 1
JUCTBEHHUIB AaypcKoi», «llomynannoHHbIe BOJIHBI YMCIEHHOCTH XMIIHHUKOB U JKepTB», «Cxema
NEHUCTBUSL €CTECTBEHHOTO 0TOOpay, «®Popmbl OOprOBI 3a CymiecTBOBaHHE», «WHIyCcTpuaIbHBII
MEJIaHU3M, «KuBple  HCKOmaemsie», «IIOKpOBHUTENIBCTBEHHAs! ~ OKpacka  KMBOTHBIX»,
«[Ipegynpexnaromas okpacka *KUBOTHbIX», «Dusnonornyeckue aganrauuny, «lIpucnocobieHHOCTH
OpraHu3MOB U €€ OTHOCHUTEIbHOCTHY, «Kpurepum Buma», «Bunei-nBoiiHukn», «CTpykTypa BUIa B
npupose», «CrmocoOsl BugooOpa3zoBanus», «l['eorpaduueckoe BumOOOpazoBaHWe TPEX BHUIOB
JMaHABIIIeH», «ODKOJOTHMYECKOe BUI000pa3oBaHME BHUJIOB CHHUIY, «llomumiouasl pacTeHuid»,
«KamycTHO-peIcuHbIi THOPUTY.

O6opynoBanue: repOapuu pacTeHHi, KOJUJICKIIMM HACEKOMBIX, uydella MTUI U 3Bepeil ¢
pUMepaMu pa3INdHbIX MPUCTIOCOOIECHUH, Uyuena NTUI] U 3Bepel pa3HbIX BUJIOB, TepOapuu pacTeHUi
OJIU3KUX BUJOB, 00pa30BaBIINXCA PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHas pa6ora «BpIsBIeHNE U3BMEHUYMBOCTH Y 0COOCH OJTHOTO BUIAY.

JlabopaTtopnass  paGora  «[IpucnmocobrmeHuss OpraHu3sMOB W  UX  OTHOCHUTENIbHAs
11e71eco00pa3HOCTh.

JlabopaTopnas pa6ora «CpaBHEHHE BUJOB 10 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Boionus u eé pe3yJibTaThl

Metoasl u3ydyeHHs Makpo3BoJOLUH. [lalieoHTOJIOrMUECKHE METOlbl HU3Yy4YEHUs 3BOJIIOLUU.
[Tepexonubie Gopmbl U GUITOTCHETUYECKUE PSIBI OPTaHHU3MOB.

buoreorpaduueckne mMetoasl nzydeHus 3Bomonuu. CpaBHeHue ¢uiopsl U (payHbl MaTepuKOB U
octpoBoB. bruoreorpaduueckue odnactu 3emin. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE M CPABHUTEIBHO-MOP(OJIOTHYECKHE METOAbl M3Y4YEHHUS HBOJIOLHH.
I'enernueckne MeXaHU3Mbl DBOJIOLMM OHTOI€HE3a M TIOSIBJICHUS DBOJIIOLMOHHBIX HOBIIECTB.
I'oMosiornuHbple M aHAJIOTHYHBIE OpraHbl. PynuMeHTapHblE OpraHel W aTaBU3Mbl. MOJIEKYISIpHO-
reHeTHYecKnue, OMOXMMUYECKHEe M MaTeMaTHYeCKHEe METOJbl M3YYEHHUs 3BOJIOLMHU. ['oMOJOrHyYHBIE
reHbl. CoBpeMeHHbIE METO/IbI TOCTPOEHUS (PUITOTEHETHUECKUX IEPEBHEB.

XpOMOCOMHBIE MYTaIlMH U 3BOJIFOLMS TEHOMOB.



OO6mue 3akoHOMepHOCTH (TIpaBwia) 3BOJOUUU. [Ipunyun cmenwvt gyukyuti. HeobpaTumocTsb
9BOJIIOLIMM. AJaNITUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIFOLINU.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I'ekkens.

Tabmumer 1 cxembl: «DWIOTCHETUYCCKUI PsJl JOMAAN», «ApXEONTepuKe», «3Bepo3yObnie
amepel», «Crerouedansy, «PuanoduTHY, «CeMeHHbIe MAanopOTHUKM», «broreorpaduueckue 30HbI
3emmn», «/peiid konTHHEHTOBY, «PemukThl», «HauanpHble CcTamuM SMOPHOHAIBHOTO pPa3BHUTHUS
[T03BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHbIE OPraHbl», «PyIUMEHTh», «ATaBU3MBIY,
«XpOMOCOMHBIE HAOOpHI 4YeJOoBEKa M IIMMIAH3e», «lJ1aBHbIE HampaBiIeHUs HBoJioLUn», «Ooume
3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJUIGKIINH, repObapuu, MYJsKH HCKOMAEMbIX OCTAaTKOB OPTaHW3MOB, MYIISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IlpoucxoxneHue U pa3BuTHe )KM3HU Ha 3emJie

HayuHble runoressl NpouCcXoKAeHUs *KU3HN Ha 3emiie. AOuoreHnes u naHcnepmusi. JJonayunsie
MIPEJICTaBICHHUSI O 3apO’KJIEHUU XU3HU (KpealuoHM3M). ['mmore3a MOCTOSHHOTO CaMO3apoKIECHUs
XKU3HU U €€ onpoBepkenne onsltamu @. Penn, JI. Cnammannany, JI. [Tactepa. [Iponcxoxnenne Knu3Hu
1 acTpoOHOJIOTHSI.

OcHoBHbBIE 3Tanbl HeOpraHudeckod osBostouuu. [lmaHerapHas (reosiormyeckasl) SBOJIOLMS.
Xumudeckasi IBOJIIOIHUS. AOMOTEHHBIN CUHTE3 OPraHNYEeCKUX BemecTB u3 Heopranumdeckux. OmbiT C.
Mumnepa u I'. Opu. OGpazoBanue momuMepoB u3 MoHoMmepoB. KoamepBatHas rumorte3a A. U.
OnapuHa, runore3a mnepsuuHoro OynboHa JIx. XonpgeiHa, renernueckas rumote3a I. Mémnepa.
Pu6osumer (T. Yek) u rtumore3a «vupa PHK» V. T'mnbGepra. dopmupoBanue meMOpaH u
BO3HUKHOBEHHE IMPOTOKIIETKH.

Uctopus 3emnn u MeTonibl €€ uzydeHusd. VMckomnaemple opraHuyeckre octaTku. ['eoxpoHosorus
u e€ meroapl. OTHOCUTENbHAsA U a0COJIIOTHAs T'€OXpPOHOJOTrUs. ['eoXxpoHOoJornyeckas mIKajga: 30HBI,
3pBI, IEPUOJIBI, SIIOXHU.

HavanbHple »Tambel opranudeckoil sBosmrouuu. llosBiieHHE UM HBOMIONUS TEPBBIX KIETOK.
Opomronusi  Meraboim3Ma. Bo3HukHOBeHHE TMepBBIX dSKocucteM. CoBpeMeHHbIE MHKpPOOHbIE
OMOIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CTpoMaTosuThl. [IpoKapuoThI ¥ 3yKapuOTHI.

[Ipoucxoxxnenue -sykapuoTr (cuMOUOTeHe3). DBOJIIOIMOHHOE MPOMCXOKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Tambl BOJNIONUHN BbICIIUX pacTeHUil. OcHOBHbIE apoMopdo3bl pacteHuid. Burxon
pacteHuii Ha cymy. [losiBlIeHHe ClTIOpPOBBIX pacTEHU M 3aBOEBaHME UMHU cylld. CeMeHHbIE pacTEHMUs.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OcHOBHBIE 3TaIlbl 3BOJIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(]O3bI )KUBOTHBIX. Benackast
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpI0OBBIE KHUBOTHBIE.
XKuzup B Boze. DBomonus N03BOHOUHBIX. [Ipoucxoxaenue ampubuii u pentunuii. [IpoucxoxaeHue
miekonuTaommx U nrul. [IpuHnun xmoueBoro apomopdo3za. OcBoeHHe O0eCHO3BOHOYHBIMU U
MI03BOHOYHBIMH KUBOTHBIMH CYILIH.

Pa3BuTne xu3HM Ha 3emile MO 3paM M NEPUOJAM: apXxeW, IMPOTEpO30H, Maneo30M, ME3030M,
KaifHo30M. OOmas xapakTepHCTUKa KJIMMaTa U TeoJIoTMYecKux mporeccoB. [losBiaeHune u pacuseT
XapakTepHBIX OpPraHU3MOB. YTileoOpa3oBaHWE: €ro YCIOBHS M BJIMSHHE Ha Ta30BBI COCTaB
aTMoc]epsl.



MaccoBbie BBIMHUpaHUSI — OKOJOTMYECKHWE Kpu3uChl mponuioro. I[lpuunHbl U CleacTBUA
MaccoBbIX BbIMHUpaHUil. COBpPEMEHHBIN HKOJIOTUYECKUI KpHU3UC, €ro ocobeHHoctu. I[Ipobiema
cCOXpaHeHHs OHopa3HOOOpa3us Ha 3emiie.

CoBpeMeHHasT CHUCTEMa OPraHWYECKOTO Mupa. [IpHHIUIBI KIaCCH(PHUKAIMUH OPraHU3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnannannanu, JI. Ilactep, U. U. MeunuxoB, A. WU. Onapun, Jx.
Xonpeitn, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. IlacTtepa mo wu3ydeHHro
camo3apoxkaeHus: xusHu», «Cxema ombita C. Mwumnepa, I'. IOpu», «Jrtanel HeopraHudeckoin
3BOJIIOUNY, «[ eoXpoHoIoTHYeCcKas 1IKkanay, «HauanpHbie 3Tansl Opranndeckon dBoonum», «Cxema
00pa3zoBaHusl PyKapuoT MyTéM cuMOMoreHezayn, «Cucrema >KHUBOM TPHUPOIbD», «CTpoeHUE BUpPYCay,
«Apomopdo3sl pacteHui», «Punnodguts», «OMTHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIC
BoJIopocny, «Mxuy, «[lanopotHukmny, «['olocemenHbie pactenus», «OpraHbl IIBETKOBBIX PACTEHUI»,
«CxemMa  pa3BUTHUS  JKMBOTHOTO  MHpa», «Apomopdo3sl  KUBOTHbIX»,  «lIpocreiimuey,
«Kumeunononoctueie», «llmockue uepBu», «UneHuctoHorue», «PvIOb», «3eMHOBOIHBIEY,
«IIpecmbikaromuecs», «IItuup», «Mnekonuraromuey, «Pa3BUTHE KU3HU B apXEHCKOW 3pen,
«Pa3BuTHE XM3HM B INPOTEPO30MCKON 3pe», «Pa3BuTHe XM3HM B Maneo30MCKOM 3pey», «Pa3Burtne
JKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE JKM3HM B KallHO30MCKOW 3pe», «CoBpeMEHHas cucreMa
OPraHUYECKOTO MUPAY.

ObopynoBanue: repbapuy PacTeHU Pa3IMYHBIX OT/EIOB, KOJUICKIIMH HACEKOMBIX, BJIXKHBIC
npenaparsl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX
JKUBOTHBIX, Yydesia ITHUL] U 3BEpEH, KOJUIEKIMM OKaMEHEJIOCTEH, IMOJIE3HBIX HMCKOMAEMBIX, MYJDKHU
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnass JgaboparopHas padora «MonenupoBanue onbIToB Mwuiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlabopaTopHas padora «/3ydyeHue U OnrMcaHue NCKOMMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IpakTHyeckasi padora «M3yueHne ocoOCHHOCTEH CTPOCHHS PACTEHUN PA3HBIX OTACIIOBY.

IIpakTnueckas padora «3ydeHue ocOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue 4eJI0BeKa — AHTPONOreHe3

Paszpgenbl u 3agaun anTponosiorni. MeTo sl aHTPOIIOJIOTHUH.

CraHOBIIEHHE MPEACTABICHUM O MPOUCXOKICHUU 4YEIOBEKa. Penurvos3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoAcTBO uenoBeKa € KMUBOTHbIMU. CHCTEMAaTHYECKOE IOJIOKEHHE ueroBeka. CBUIECTENIbCTBA
CXOJCTBA 4YEJOBEKAa C JKUBOTHBIMHU: CPaBHHUTEIbHO-MOpQOJIOTHYeckre, 3IMOPHOIOTHYECKHE,
¢buznooro-6MoxuMuUeckue, noseaeHyeckue. OTINYNsS YeloBeKa OT JKUBOTHBIX. [IpaMoxoxkaeHue u
KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOl CUTHAJILHOM CUCTEMBI.

JBuxkymue cuibl ((akTopbl) aHTpOIOreHe3a: OHOJoruveckue, couuainbHble. COOTHOIIEHHE
OMOJIOTHYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauU aHTpOIOTeHe3a. PaHHHE dYenoBekoOOpasHbie 00e3bsHBI (IMTPOKOHCYNBI) U
paHHHE TMOHTHIBI — OOIIMe MpEeAKHd UYeIOBEKOOOpa3HbIX 00e3bsiH M IIOJCH. ABCTPAIONMUTEKH —
JBYHOTHE MNpeaKu Jroaend. YenoBeK yMenblil, NEpBblE HM3rOTOBIEHUS Opyaud Tpynaa. YemoBek
MPSIMOXOIAIINI U TIEPBBIA BBIXOJ JIOACH 3a mpenensl Appuku. UenoBek reienb0eprckuii — oOumii
MpeAOK HEAHJIEPTAIbCKOTO YEJOBEKA M YEeJIOBEKa pa3yMHOro. YenoBeK HEaHJEPTaIbCKUI Kak BUJ
JMOJIe XOJOAHOro KiaumaTta. YenoBek pa3yMHBIM COBPEMEHHOIO THWIIA, JCHUCOBCKUM YEJIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka U najieoreHOMHKA.



DBOJIOIUS  COBPEMEHHOTO YeloBeKa. EcTecTBeHHBI OTOOp B MOMYNSIHSIX YeIOBEKa.
MyrauuoHHBIH mporiecc U nosumMop¢usMm. IlomynsiuoHHBIE BOJHBI, Apeiid T'eHOB, MUTpAUs U
«3(hHEeKT 0OCHOBATENSH B MOMYISLIUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacol. [lonarue o pace. bosbiine packl: eBpornieoniHas (eBpa3uiickas), aBcTpaio-
HerpoujiHas (3KBaTOpHUAJIbHASI), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u myTu pacceneHus
yeloBeKka Mo IuiaHere. EAuHCTBO uenoBedyeckux pac. HayuHas HECOCTOSITENBHOCTH pacu3Ma.
[Tpucmoco6IeHHOCTh YeIoOBEKa K pa3HBIM yCIOBUSAM OKpYXKAroIIel cpepl. BiusHue reorpadgudeckoi
cpensl U apetia TeHOB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKA.

Mex ucuunianHapHbIe METOIbI B (busmueckoit (OnostorHYEeCcKOi) AHTPOMOJIOTHH.
DBOJIIOIIMOHHAST AHTPOTIONOTUS M MAJIEOAHTPOIIOJIOTUSl YEJIOBEYECKUX MOMysanuii. buocornuanbHbie
WCCTe0BaHusl IPUPOABI YellioBeka. VccnenmoBanue KOABOMIOIUUA OMOJIOTUYECKOTO U COIMAIBHOTO B
YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupt ©  cxembl:  «MeToasl  aHTpomoyioruu»,  «['OJOBHOM  MO3r  4YeloBEKay,
«YenoBexkooOpazHbie 00e3bsiHBIY, «CKeleT 4deloBeKa H CKeNeT IHUMITaH3e», «PyIuMeHTBl u
aTaBU3MbI»,  «J/IBHKyIIMe  CHJIBI  aHTPOTOTEHE3a», «ODBOJIOIUOHHOE  JPEBO  UYEJIOBEKa»,
«ABcTpanmonurek», «YemnoBek ymenbli», «HemoBek NPAMOXOIAIINI, «/IeHUCOBCKUN YEIOBEK»
«Heannepranpub», «KpomanboHub», «lIpeakn ydenoBeka», «ITambl ABOJIOINUN 4YEJIOBEKa», «Pachl
YeJOBEKay.

OGopynoBaHue: MYISHKA OKaMEHEJIOCTEH, MPEIMETOB MaTepHATbHOW KYJIbTYphl TPEIKOB
yenoBeka, penpoaykuuu (pororpaduu) xkapTuH ¢ MUQOJOTHUUYESCKUMHU M OUOICHCKUMH CHOKETaMH
MIPOUCXOXKACHUS YeloBeka, poTrorpaduu HaX0JA0K UCKOIIAaeMbIX OCTAaTKOB YEJIOBEKa, CKEJIET YeIOBEKa,
MOJIENIb Yepena 4eIoBeKa U yepena MMMIIaH3€e, MOJIEIb KUCTH YEJIOBEKA U KUCTH IIMMIAaH3€e, MOJEIN
TOpcCa MNPEIKOB YEIOBEKA.

JladopaTopHas pa6ora «/I3ydeHne 0COOEHHOCTEH CTPOCHHS CKelleTa YesIOBEKa, CBA3AHHBIX C
MPSAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 53K0JIOrHUECKUX aanTaluil 4YeI0OBEKay.

Tema 6. JkoJiornsi — HAyKa 0 B3aUMOOTHOLIEHHMSIX OPraHM3MOB U HAJOPraHU3MEHHBIX
CHCTEM C OKpY Kaloleil cpenoi

3aporkJeHre U pa3BUTHE YKOJIOTHH B Tpynax A. I'ymboinbara, K. ®@. Pynse, H. A. CeBepriona, 3.
I'exkxens, A. Tencnu, B. H. CykauéBa. Pa3nensl um 3amaun skoioruu. CBsi3b AKOJOTHHM C JIPYTUMH
HayKaMH.

Metonet skonoruu. IloneBbie HaOmIOAEHHS. OKCIEPUMEHTHl B OKOJIOTUU: MPUPOAHBIE U
naboparopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHI OKpYXKAIOUIEH Cpepl: JOKaJIbHBIMH,
PErMOHANBHBIN U TTI00aTBHBIH.

3HauE€HHE HKOJOTUYECKUX 3HAHUU I YeJIOBEKAa. DKOJOIMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBs3€H desioBedyecTBa C MpUpoaod. POPMUPOBAHUE SKOJOTUYECKOM KYJIBTYPbl M 3KOJIOTMYECKOU
rPAaMOTHOCTHU HACEJIEHUSI.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Cesepros, J. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmumer u cxembl: «Pazmensl skomorum», «Metoasl sKkonorum», «CxemMa MOHHUTOPUHTA
OKpYKarOLIEH Cpesibl».

JlabopaTopHas padora «/3ydyeHne MeTOI0B HKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl H cpefa 0OMTaHUSA



Okonoruveckre (akTOpbl U 3aKOHOMEPHOCTH WX JelicTBus. Kiaccudukaius 3KOJI0THYeCKIX
¢daxkTopoB: abuoTHUeCKue, OuoTHYecKue, aHTpororeHHble. OOmuUe 3aKOHOMEPHOCTH JCHCTBHS
skosorndeckux Qakropos. IlpaBuno muammyma (K. [npenrens, FO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue Qakroppl. CBeT Kak 3KOJOrHueckuit Qakrop. JlelicTBHE pasHBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpPa Ha OpPraHU3Mbl. DKOJIOTMUECKUE IPYIIbl PACTEHUNH U KUBOTHBIX [10 OTHOIIEHUIO
K cBeTy. CurHanpHas poJib cBera. @oTonepruou3M.

Temmeparypa kak »skosorndeckuid (akrop. JlelictBue TemmepaTypbl Ha OpraHH3MBL.
[TolikunorepMHbIEe 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocTh kak 3kojorudeckuil ¢pakrop. Ilpucnocobnenuss pacteHui K MoAJIep>KaHuI0 BOJIHOTO
Oamanca. Krnaccudukamuss pacTeHWW IO OTHOIICHHIO K Boje. llpucmocoOneHust >KMBOTHBIX K
M3MEHEHUIO BOJHOTO PEXXKHUMA.

Cpenpl 00WMTaHUS OPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAsA, IOYBEHHAs, TIJIyOMHHAas
MOANOYBEHHAsI, BHYTpHOpraHusMeHHas. @OU3UKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOMTaHuA
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonornueckue putmbl. BHemrnue u BHyTpeHHUE PUTMBL. CyTOUHBIE U TOJWYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HHU.

XKuznennoie Qopmbl opranuzMoB. [lonsitue o xu3zHeHHOW ¢dopme. JKuszHeHHble (HOpPMBI
pacTeHMii: JepeBbs, KyCTapHHUKH, KYCTapHUUKH, MHOTOJETHHE TpaBbl, OJIHOJETHHUE TpPAaBbI.
’KuzHeHHble POPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U
o0pa3a >KHU3HHU.

buotnueckue Qakropsl. Buasl OHMOTHYECKMX B3aMMOJIEHCTBHI: KOHKYPEHIIWS, XHIIHHYECTBO,
cuM6Omno3 u ero ¢opmbl. [lapazuTusm, koomepanus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduyeckune B3ammomeiricTBus (Tormmueckue, Gopudeckue, (adpudeckue).
3HayeHHe OMOTHMYECKUX B3aMMOAEHCTBUI A CYILIECTBOBaHMA OpPraHU3MOB B cpele OOUTaHUS.
ITpuHIMI KOHKYPEHTHOTO UCKITIOYEHUS.

JdemoHcTpauuu

TaGnuue! u cxemsl: «IKosornyeckue GakTopb», «CBETOBON CHEKTP», «DKOJOTUUECKUE TPYIIIIbI
KHUBOTHBIX 10 OTHOIIECHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIE», «XO0JI0JHOKPOBHBIE )KUBOTHBIEN,
«DU3NOJIOTUYECKUE aalTalluid KUBOTHBIX», «Cpenpl OOUTaHUSA OpraHuU3MOB», «buojoruueckue
putMb, <«OKusHeHHble QopMbl pacTeHuil», <« Ku3HeHHbIe (GOpPMBI >KMBOTHBIX», «DKOCHUCTEMA
LIMPOKOJIMCTBEHHOIO Jiecay, «JKOocucTeMa XBOMHOro Jjeca», «llemu mnuranus», «XUIIHAYECTBOY,
«ITapazutuzmy», «Konkypenuus», «Cumo6muo3», «KomMeHcanuzmy.

Ob6opynoBanue: repdapuu pacTeHU M JKUBOTHBIX, MPUCIOCOOIEHHBIX K BIMSHUIO Pa3IMYHbIX
9KOJIOTHYECKUX (PaKTOPOB, repOapuu CBETOJIOOMBBIX, TEHENIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUH,
CBETOJIIOOUBBIE, TEHENIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE pacTE€HUs, TepOapuu U KOJUIEKIUH
TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX pacTE€HHUH, yydenaa NTULl U 3Bepeil, repdapuu
pacTeHuil, oTHOCAIMXCST K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHbIE PAaCTEHUs JIaHHBIX
IPYIN, KOJUIEKIUHU >KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax, repOapuu M KOJUIEKLUU pacTeHUil u
KUBOTHBIX, 00JIQ/IAI0IINX YePTaMU MPHUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUN KU3HH,
repO6apuy 1 KOJIJIEKIIMH PACTEHUH U )KMBOTHBIX PA3JIMUHBIX )KU3HEHHBIX (DOPM, KOJUIEKIIMU )KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHas padora «BbIsiBieHne MPUCTIOCOOIECHHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHass pabora  «BpiABIeHHME  NPUCIOCOONEHHMH  OPraHM3MOB K  BIUSHHIO
TEMIIEPATYPBD).

JlaGopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX MECT OOUTAHUS.



Tema 8. Iko0/10TUsA BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKH momyisiiun. [lomynsmmst kak Ouosiornyeckas cucreMa. Porib
HEOHOPOJHOCTH Cpeibl, PU3NIeCKIX 0aphepoOB U OCOOCHHOCTEH OMOJIOTHU BUAOB B (DOPMHUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl mnomnyiasauuii. OCHOBHBIE IOKA3aTENM MOMYJSLHUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAcCTHAasi M IOJIOBasi CTPYKTYpPa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MHUTpaIus.

DkoJyiorryeckasi CTpykTypa mnomyisiiuu. OIleHKa 4YHCICHHOCTH Momyiasauud. JuHamuka
MOMyJAMK U €€ peryisnus. bUOTHYeCKHui TOTEHIMaN MOmyasiuuu. MoJenupoBaHUE TUHAMUKU
nonyssiiuu. KpuBbie pocTta yncieHHOCTH nonynsiuu. Kpussie BbDKUBaHUA. Perynsmus yucieHHOCTH
MOMYJISALMKA: posib (PAaKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT MJIOTHOCTU. DKOJOTUYECKUE CTPATETHH
BUJIOB (- 1 K-cTparerumn).

[Tonsatue o006 »HKkojormyeckod Humie Bujga. Mecroobutanue. MHOTOMEpHass MOJEIb
skoJiornyeckol Humm JIk.M. XarumHcona. Pa3mepsl skonornueckod HumM. l[loTeHumanbHas wu
peann30BaHHAs HUIIIH.

Bun xak cucrema monmymsnuii. Apeanbl BUAOB. Buabl M MX KW3HEHHBIE CTPATETHU.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TOBEICHUS M MHUTPAIlUi JKUBOTHBIX. bHoOoTHYecKre WMHBA3HH UYKEPOIHBIX
BH/JIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XarunHCOH.

Tabmuubl W cxembl: «ODKOJOTHYECKHE XapaKTEPUCTUKU momymsamuny, «lIpoctpancTBenHas
CTPYKTypa nomyisuun», «Bo3pactHele nupamuasl monyiasuun», «CKOpOCTh 3aCelIeHHs] TOBEPXHOCTH
3eMJi pa3IMYHbBIMU OpraHu3Mammny, «Mogaenb skojgorudyeckoi Humu Jx. M. XatanHconay.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «I[IpucrnocoOieHnst ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rusA €CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranusmoB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OHOILIEHO3E.

DxocucTema Kak oTkpeiTas cucrema (A. Jxk. Tencnu). @yHKIMOHAIBHBIE OJIOKM OPTaHU3MOB B
HKOCHCTEME: TMPOJYLEHThl, KOHCYMEHTHI, peayueHTsl. Tpoduueckue ypoBHH. Tpoduyeckue nenu u
cetu. AOnoTtnueckue 010ku 3kocucteM. [TouBbl u Mkl B akocuctemax. KpyroBopoT BeliecTB U MoTOK
SHEPTrUH B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNIM HKOCUCTEMBbI. buomMacca M mpoayKius. ODKOJOTMYECKHE NUPAMUIbI
qrceln, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HampapiieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCUU U UX TIPUYHHBI.
AHTpoTOTreHHbIe BO3IeHCTBUS Ha cykieccun. KiimMmakcHoe coobiiectBo. buopasHoobpasue u noaHoTta
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHOs.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCMbiHb.

AHTpOTIOTEHHBIE ~ 3KOCHUCTEMBI.  ArposkocucreMa.  ArpoueHo3.  Paznmuuus  mexnay
AHTPONOT€HHBIMH U NMPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoxackas ¢uopa u ¢ayHa.
CuHaHTponU3anus TopoJcKoil gayHbl. buonoruueckoe u X03sIICTBEHHOE 3HAUYEHUE arpOdIKOCUCTEM U
ypOOIKOCUCTEM.



3akoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHM3MOB B DJKOCHUCTEMaXx.
Ponv  rackaonozo sghgpexma u 6u008-30upuxamopos (knouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
skocucmem. llepeHOC BSHEpPrUM M BEIIECTB MEXKIY CMEXKHBIMH HKOCHCTEMaMHU. YCTOWYUBOCTH
OpPraHU3MOB, MMOMYJISIIIAA U SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX H aHTPOMIOTEHHBIX BO3ACHCTBH.

Mexanuzmbl 6030elcmsus 3a2pa3HeHUl pa3HblX MUNO8 HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbl IKOJI02UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0J10Trusl MOHUTOPUHIA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX 3KOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. Ix. Tencmu.

Tabmumer u cxembl: «CTpykTypa OHOIIEHO32», «DKOCHCTEMa IIHMPOKOJIMCTBEHHOTO JIECcay,
«JKocucTeMa XBOWHOro Jjeca», «DyHKIHMOHAJIbHbIE TIPYNNbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopoT BeiecTB B akocucTeMey, «Llenu nuranus (mactOuUIHas, AETPUTHAS)», « IKOJIOTHYECKast
nupamMuia 4ucem», «IKoJIorhnyeckas mupamuga Onomacchbl», «IKoJorndyecKkas MUpaMuaa SHEPTUn»,
«O0pa3oBanue Oosnota», «llepBuuHas cykueccus», «BoccraHoBiIeHHE Jieca TOCIe MOXKapay,
«JKocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M IMOTOK SHEPrUU B arpoleHO3e»,
«[Ipumeps1 ypbosKoCHCTEM.

ObopynoBanue: repbapun pacTeHH, KOJUICKIIMHM HACEKOMBIX, Uydesa MTHIl U 3Bepel, repbapuu
KYJIBTYPHBIX U JJUKOPACTYITUX PACTCHUN, aKBApUYM KaK MOJIEIb YKOCHCTEMBI.

IIpakTnueckas padora «/3ydenue u onucanue ypOo3KOCUCTEMBI.

JladopaTopnasi paGora «/3yueHue pasHOOOpa3usi MEJIKUX IMOYBEHHBIX WICHHCTOHOTHUX B
Pa3HbIX IKOCHCTEMAX).

IKCKypceusi «DKCKypcHsi B TUIWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, CIbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHs «IKCKYPCUS B arpOIKOCUCTEMY (HA TOJI€ WM B TETUIMYHOE XO35HCTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — obmemnanerapHas 00osi09ka 3eMid, TJE CYIIECTBYET WM CYIIECTBOBAja YKHU3Hb.
PazButne npeacranenuit o 6mocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
O6umactu 6uocdeps! u e€ coctas. XKuBoe BemiecTBo 6nocdepsl U ero GyHKIUH.

3akoHOMEpPHOCTH cymiecTBoBaHus Ouocdepbl. OcobenHoctn Ouochepsl Kak ri00aabHOM
sKocucTeMbl. J[nHamudeckoe paBHOBecue B 6nocdepe. KpyroBopoTsl BeliecTB U OMOT€OXMMHUYECKUE
IUKITBI (yriiepoaa, a3oTa). PUTMUUHOCTE siBIIeHU# B Ouocdepe.

3onanpHOCTh OMOchepsl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIN: TYHJpa, XBOMHbIE Jieca,
CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI, IYCTHIHH, TPOMHUYECKUE Jieca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (YyHKIUS KUBBIX CHCTEM, OIIEHKa MX PECYpCHOro MOTEHIUana u OuochepHbIX
(b yHKIHIA.

JdeMoHcTpanun

[Hoptpetsr: B. U. Bepnanckuid, 3. 3rocc.

Tabmumer u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT azora B mpupoae», «Kpyrosopot
yriaepoaa B mpupoae», «KpyroBopor kuciopoma B mpupone», «KpyroBopoT BoIbI B MPUPOJIEY,
«OcHoBHBIE OMOMBI cymny, «Knmumaruueckue mosica 3emnu», «TyHnapa», «Taiira», «CmenranHbli
necy, «lllupoxonucTBeHHsbIH ecy, «Crenby, «CaBaHHay, «IlycTeiHsy, « Tponudyeckuii necy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYyxkaomas cpeaa



DKOJIOTUYECKHE KPU3HCHI U WX NpU4MHBL. Bo3jeiicTBue uenoBeka Ha Ouocdepy. 3arpssHeHHe
BO3AYIIHOM cpenpl. OxpaHa BO3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenue nousbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOIIOTEHHOE BO3JEMCTBUE HA PACTUTEIbHBIA M KMBOTHBIM Mup. OXxpaHa pacTUTEIBHOIO U
XKUBOTHOTO Mupa. OCHOBHBIC NMPUHIMITBI OXpaHbl npupoabl. KpacHsie kHUrn. Ocob0 oxpaHsemble
npupoanbie Teppuropun (OOIIT). borannueckue cajapl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHBIE TPUHIMUIIBI YCTOWYMBOTO pa3BUTHsI 4YEJIOBEUECTBA W TMPHUPOJIBL. ParmonanbHOe
IIPUPO/IOII0JIL30BAHUE U COXpAaHEHHE OMOJIOTMUECKOTO pazHoo0pasus 3emin. O01ne 3aKOHOMEPHOCTH
rJI00ABHBIX SKOJOTUYECKHX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEpOSATHHIC
MIOCJIEICTBUSL.

Pa3BuTHe METO/0B MOHUTOpPWHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmubie
uccneoosanusi nepexooa K  pecypcocbepecaiowjeli U KOHKYPEHMOCNOCOOHOU  IHep2emuxe.
buonocuueckoe pasnoobpazue u obuopecypcwvi. Hayuonanvnvie ungopmayuonHvlie cucmemol,
obecneuusaiowue 00Cmyn K UH@GOpMayuu nO COCMOAHUIO OMOENbHbIX U008 U dKocucmem. OcHoBbl
9KOpeabuIumayuu IKOCUcmem u cnocobos 6opvowl ¢ buonogpexcoenusmu. Pexoncmpykyus mopckux
U HA3EeMHbBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuibl U cxembl: «3arpsi3HeHHEe aTMocdepbl», «3arps3HeHue ruapochepr», «3arps3HeHUE
nouBel», «llapaukoBbrii 3ddekr», «Ocobo oxpaHseMble NPUPOIHBIE TeppUTOpHN», «Momenn
YIPaBISEMOTO MUPA».

Ob6opynoBanue: Gotorpadguu oxpaHsIeMbIX PaCTCHHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoit
Oenepanun, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yabTaTaM OCBOCHUS O0y4YalOIIUMUCS MPOrpaMm
cpemHero o0Imero 00pa3oBaHus: TMYHOCTHEIC, METAIIPEIMETHBIC U MPEAMCTHEIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TMPOTPAMMBI MO OWOJIOTUH BBIJICICHBI
CJIEIYIOIIME COCTABJISIONIME: OCO3HAHNE 00YJAIOIUMHUC POCCUMCKON TPaKJaHCKOW MACHTHYHOCTH —
FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSATEIbLHOCTU U CaMOOIPEAEICHUIO, Haluuyue MOmusayuu K
o0yueHUuI0 OMOJIOTUH, YeleHanpasieHHoe pas3eumue BHYTPEHHUX YOEXIEHWH JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIUIIUN Pa3BUTHSI OMOJOTHUECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobHocms 00yJaIOIUXCsl PYKOBOJICTBOBATHCS B CBOCH JIEATETHLHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, MPUCYHIIUMHU CHCTEME OHOJIOTHUYECKOTO OOpa30BaHUS, Haluyue HnpaeoCOIHAHUS
9KOJIOTUYECKOU KYJIBbTYPBI, CHOCOOHOCMU CIMABUmMb e U CTPOUTH )KU3HECHHBIE TUTaHbI.

JIMyHOCTHEBIE PE3YIbTAaTbl OCBOCHHUSA MPOrpaMMBbl 110 onoIornu JOOCTUTAKOTCA B CIUHCTBC
y‘-Ie6HOI\/’I U BOCIHHUTATEILHOU ACATCIIBHOCTH B COOTBETCTBUHU C TpPAaAWUIUOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMHU H JYXOBHO-HPABCTBCHHBIMHU I[ICHHOCTAMH, IIPUHATBIMHU B
oOmiecTBe TMpaBWJaMH ¥ HOPMaMH TIOBEICHHMS M CHOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHWSI,
CaMOBOCIIUTAHUA W CaMOPAa3BUTHA, PA3BUTHUA BHYTpeHHeI‘/’I Mmo3nguu JIMYHOCTH, IAaTpUOTHU3Ma U
YBaXEHUSA K 3aKOHY M IIPaBOIIOPANKY, YEJIOBEKY Tpyda M CTaplieMy IIOKOJIEHHUIO, B3aUMHOIO
yBa)KeHHsI, OEPEKHOTO OTHOLIEHHUS K KYJbTYpPHOMY HAClIEIUI0 M TPAAULMSIM MHOTOHAI[MOHAJIBHOIO
Hapoja Poccuiickoit denepannu, IpuUpoJIe U OKPY>KaroIIeH cpee.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMs yueOHOro mnpeaMera «buoJoOrus» IOMKHBI OTpakaTh
TOTOBHOCTh W CIIOCOOHOCTh OOYyYalOImMXCs PYKOBOACTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHCHTAIIMH, TO3UTUBHBIX BHYTPEHHUX YOESXKICHHH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIeCTBa, PAaCUIMPEHHUE >KU3HEHHOTO
OMbITa U ONBITA JIEATEIBHOCTH B MPOIECCEe pealu3alii OCHOBHBIX HANpPaBJIECHUN BOCHUTATEILHOM
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIMTAHUS

c(OpPMUPOBAHHOCTh T'PAXKAAHCKON MO3ULUU O0Y4aroIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOpPYECKOW [EATEIBHOCTH MPU CO3JAHMM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENesITh COOCTBEHHYIO MO3UIUIO MO OTHOIICHHUIO K SIBICHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBaTh B CBOUX ICHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHMBHOTO B3aHMMOJICHCTBHS
JOJIeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TpOIIECCE COBMECTHOTO  BBIMOJHEHUS  Y4YEOHBIX,
MO3HABATENbHBIX M HUCCIEAOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOILIEHUS K MHEHUIO ONIOHEHTOB
MIpH 00CYX/IEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBbHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHUS:



c(OPMHUPOBAHHOCTh POCCHMCKON TPaKTAHCKOW HWICHTHMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepell PoInHONM, ropaocTu 3a CBOM Kpai, cBOw Poauny,
CBOH SI3bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAMI0 U TaMSATHHUKAM MHPUPOJbI, JOCTUKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAQJl POCCHMCKMX YYEHBIX B CTAHOBJICHUE M PAa3BUTHE OHOJIOTHH,
MMOHUMAaHMSI 3HAYCHHsI OMOJIOTUH B TMO3HAHUU 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
00IIIeCTBA;

uaeiHas yoexkJIEHHOCTh, TOTOBHOCTh K CIIY’KeHHIO W 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEJCHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJIa B MIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMUM POJUTENSM, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs OSCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHUMAHHE SMOIIMOHAIBHOIO BO3ACHCTBUS )KUBOM IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAQXKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIATh KaduecTBa
TBOPUYECKOH JTMYHOCTH;

5) ¢uszuyeckoro BocnuTaHus, GopMHUPOBAHMS KYJbTYPbI 310POBbSi H 3MOUMOHAJIBHOIO
0J1aronmoJryymsi:

MOHMMAaHWEe W peaju3alus 3J0poBOro M 0Oe30macHoro obpasa KHU3HU (30pOBOE MHTaHUE,
coONIoIcHHe TUTHEHUYECKUX TpPaBWJI U HOPM, cOalaHCUPOBAaHHBIA pEKHUM 3aHATHI W OTHbIXa,
perynspHas usnueckas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
coOcTBEeHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHE LIEHHOCTH MPAaBWJI MHIUBUIYAIbHOTO U KOJUIEKTUBHOIO O€30IacHOTO MOBEACHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TOCIEACTBUM M HENPUSATHS BPEIHBIX MPUBBIYEK (YHIOTPEOIEHUS aJIKOTOJI,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;

FOTOBHOCTh K AaKTUBHOW JEATENBHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOM HAIpPaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENIHO BBITIOJIHATH TaKyl0 AEITEIbHOCTD;

MHTEpEC K pa3nuuHbiM cdepam MpodeccHoHambHOM AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccruu u peanr30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TITAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH )KHU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKH 11eliecooOpa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS OKOJOTUYECKOW KyAbTYpPBl: TPUOOPETCHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEJACTBUM JUIsl OKPYKAIOLIEH Cpeibl;



0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelIeHus;

CIOCOOHOCTh MCHOJIB30BaTh MPUOOpETaeMble MPU M3YyYCHUH OMOJIOTHM 3HAHHS U YMEHUS NPH
pemeHnn MpoOiieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOAOTIONH30BAHUEM (COOIIONEHHE MpPaBHUII
MIOBEICHNS B IPUPOJIE, HANIPABJICHHBIX HAa COXpPAaHEHHE PaBHOBECHSI B HKOCHCTEMAaxX, OXpaHy BHUJOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAILIUX BpEI OKPYXKAIOLIEH MPUPOJHOW Cpele, yMEHUE
IIPOrHO3UPOBATh HEOJArONPUITHBIE 3KOJOTUYECKHE MOCIEACTBUS NMPEANPUHUMAEMBIX ICHCTBUI U
[IpeI0TBpAILaTh UX;

HaJIM4YUE Ppa3BUTOIO SKOJOIMYECKOIO MBIIUICHHUS, HKOJOIMYECKOM KyJIbTypbl, OIBITA
JEeSITEIbHOCTH 3KOJIOTUYECKOW HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJACTBOBATHCSA UMHU B TIO3HABATEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MPAKTHKE, TOTOBHOCTU K YYacCTHIO B NMPAKTUUYECKOU JESTENbHOCTH
9KOJIOTMYECKOMN HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH ¥ OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JAMUAJIOre KyJIbTYyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3bIKOBOM M YHUTATENbCKOM KyJIbTYphl KaK CpEJCTBA B3aWMOAECUCTBUS
MEXy JIFOJIbMU U TIO3HAHMS MUPA;

MOHUMaHue creuu@uky OWOJIOTUM KaK HayKH, OCO3HaHHs €€ posd B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpYKAloIlleM MUupe
KaK O €IUHCTBE NPUPOJbI, YeloBeKa M OOIIecTBa, B MO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpoodIeM cCoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTh B 3HAUUMOCTH OMOJIOTUU Il COBPEMEHHOHN UBWIN3ALUK: 00€CIIeYeHs] HOBOTO
YPOBHSI DPAa3BUTHUA MEAMLUHBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peEIIaTh
pecypcHble TIpoOJeMbl pa3BUTHsI 4YEJIOBEYECTBA, IOMCKA IIyTed BbIXOJa M3 IUIOOAIBHBIX
9KOJIOTHYECKUX MpoOjaeM U oOecreueHHsl Iepexoja K YCTOHUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJIY4YE€HUM OHOJOTMYECKMX 3HAHMH B LEJAX MOBBILIEHUS oOmen
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'DaMOTHOCTH, KaK COCTaBHOM 4acTM ()yHKUHMOHAIbHON
IpaMOTHOCTH o0ydaromuxcs, GopMupyeMoi Ipyu U3y4yeHUH OHOJIOTHH;

[IOHMMAaHUE CYIIHOCTHM METOJOB IIO3HAHUS, MHCIIOJB3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCII0JIb30BaTh M0JIydaeMble 3HAHUS Ul aHAJIN3a U OOBACHEHUS SBJICHUN OKpPYXKaIOIIEro
MHUpPa ¥ MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHUE JieslaTh 00OCHOBAaHHBIC 3aK/IIOUEHHUS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C IEJIbIO MOJIYUYEHUS TI0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOIMUECKUE 3HAHUS JJIS PElIeHus npolieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IIEHHOCTM HAy4YHOM JEsATEeIbHOCTH, TOTOBHOCTh OCYILECTBIATh HPOEKTHYI U
HCCIIEI0BATENILCKYIO JESITEeIbHOCTh MHINBHUYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHU 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpe,Z[MeTHLIC pE3yiIbTaTbl OCBOCHUA yqeGHoro npeamMeTa «buojorus» BKIIOYAIOT:
3HAYUMBIC JJIsL (I)OpMHpOBaHI/ISI MHPOBO33PCHUA o6yqa10umxc;1 MCKIUCHTUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06IJ_ICHayT{HBIC IMMOHATHSA, OTpaKAKOIIUC LCIOCTHOCTDH HaquOﬁ KapTUHbl MUpa U



cneun(uKy METOJOB IO3HAHHUSA, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax (BEIIEeCTBO, SHEpPTHS,
SBJICHHE, TPOLIECC, CUCTEMA, HAYYHBIH (haKT, MPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHNe, HaOMIoNeHHe, W3MEpEeHHUe, HKCIEPUMEHT U JpPYrue); yHUBEpCaIbHbIC YueOHbBIE
nercTBus (NO3HABATENbHBIE, KOMMYHUKAaTHBHBIE, PEryIATUBHBIC), oOecreunBaronue GopMHUpOBaHNE
(YHKIMOHATBPHOH TPAaMOTHOCTH M COIMANbHOM KOMIIETCHIIMM OOYYaroImuXcs; CIIOCOOHOCTD
o0yJaromuxcss HMCHOJb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUA U
YHUBEpPCaJIbHbIE yueOHbIE AEUCTBUS B I03HABATEIbHON U COLIMATIBHON IIPAKTHKE.

B pesynbrare uzydenus Onojoruu Ha ypoBHE CpeHero oOmiero oopa3zoBanus y 00ydaromerocs
Oynytr chopMupOBaHBI TO3HABATEIbHBIE YHHBEpCAIbHBIC YYEOHBIC NEHCTBHSA, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbIC NEHCTBUSA, PETyISTHBHBIC YHHUBEPCAIbHBIC y4eOHbIC ICHCTBHS, COBMECTHAS
NESITENIbHOCTbD.

MertanpeameTHble pe3yiabTaThl OCBOCHUS MIPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUs JIOJKHBI
OTpaxarb:

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MIO3HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMoOCTOSITENIbHO  (OPMyNUpOBaTh M  aKTyalu3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCII0JIb30BAaTh MPH OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUIEHUs (aHAIM3a, CHUHTE3a,
CpaBHEHHUsI, Kiaccudukaiuu, o00OUIeHNs), pacKphIBaTh CMBICT OHMOJIOTUYECKUX MOHATUHN (BBLAEIATH
UX XapaKkTepHbIE MPU3HAKU, YCTAHABJIUBATH CBSI3U C JPYTUMHU ITOHITHSIMH ),

OTIPEIENIATh LIEeTU JIeATEIbHOCTH, 3aaBasi mapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCHUTD
pe3yAbTaThl AESITEIBHOCTH C IOCTaBJICHHBIMU LIETAMU;

UCIOJb30BaTh OUOJIOTHYECKUE TIOHATHS U1 OObSICHEHUS (PAKTOB U SIBJIICHUH )KMBON IIPUPOIbI;

CTPOUThH JIOTMYECKHE pacCyKICHHUsS (MHAYKTHBHBIC, ACAYKTHBHBIC, IO aHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M TNPOTUBOPEYMsS B pacCMaTpUBAEMbIX SBJIECHUAX, (POPMyIHpoOBaTh BBIBOABI U
3aKIIIOYEHUS;

IIPUMEHATh CXEMHO-MOJICNIbHBIE CpPEACTBA JUIsl IPEICTABICHMs CYIIECTBEHHBIX CBsI3eH MU
OTHOLIEHUH B H3ydaeMblX OHOJOIMYECKUX OOBEKTaX, a TaKXKe IMPOTUBOPEUYHUH pPA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH PELICHUsA MPOOJIEMBbl C Y4ETOM aHalU3a HMMEIOILUXCS MaTepHUalbHbIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIETEILHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLICHUBATh
PHUCKH MOCIIEACTBUM 1EATEIbHOCTH;

KOODAMHUPOBaTb M BBINOJHATH padOTy B  YCIOBUSX pEabHOrO, BUPTYalIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIICHUE IPU PEILIEHUH )KU3HEHHBIX IPOOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHS:

BJIAJIeTh HAaBBIKAMHU Y4E€OHO-UCCIIEOBATEIbCKOW W MPOEKTHOM JEATEIbHOCTH, HaBbIKAMU
paspelieHuss HpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJ0B
peleHus MPaKTHYECKUX 3a1a4, IPUMEHEHHIO Pa3InYHbIX METOI0B MTO3HAHUS;

UCTOJb30BaTh pa3jIMYHbIE BHUIBl JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HaHHUS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIE IPH CO3AaHUN
Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

¢opMupoBaTh HAaydyHBIH THUIl MBIIUICHUS, BIAJETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU
MOHATUSAMH U METOJIAMU;



CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30oBaTEIbLHON JEATEIHHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJCTBCHHBIC CBSI3U M aKTYAIM3UPOBATH 3a7ady, BBIBUTATh TUIIOTE3Y €€
peleHus, HaXOAUTh apryMEHThI JUIsl JIOKAa3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH TIOJYICHHBIC B XOJ€ PEIICHHS 3a/1a4dl Pe3yIbTaThl, KPUTHUYCCKH OICHUBATH UX
JOCTOBEPHOCTb, TPOTHO3MUPOBATH N3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IIeJICHANPABICHHBIA TOMCK TIEPEHOCAa CPEICTB W CHOCOOOB JICHCTBHS B
podeCcCHOHAIBHYIO CPEY;

YMETh IePEHOCUTh 3HAHUS B IIO3HABATEIFHYIO M MPAKTHYECKYIO 00IaCTH JKU3HEACATEIEHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OPUTHHAIBHBIC TIOIXOIBI U PEIICHUS, CTABUTH MPOOIEMBI U
3aJa4uu, JIOTYCKAIOIINE alTbTepHATHBHBIEC PEIICHHSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIH (TEKCTE y4eOHOTro nocoOus, HayqHO-
MOTYJISIPHOM JINTEpaType, OMOIOTHYECKHUX CIIOBAPSX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTepHETE), aHATM3UPOBATh HHPOPMAIHIO PA3IMYHBIX BHJIOB U (JOPM MPEICTABICHHUS, KPUTHUSCKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

dbopMynmHpOBaTh 3ampockl W TPUMEHITH pa3MYHbIe METOAbl TpHU TIOWCKE U OTOOpe
Ounosornueckoi nHPopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MpUOOpeTaTh  OMBIT  HCHOJB30BaHUSA  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUSI PA3IMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BRIOMPATh ONTUMANIBHYIO (hOpMY TIpeicTaBIeHUs] OMOJIOTHYECKON HH(pOpMaIun
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIH SI3bIK B KayecTBe CpEICTBAa Mpu paboTre ¢ OHOJIOrHYecKoi
uHpopmaluend: MNPUMEHATh XUMHUYEcKHe, (U3MUecKue M MaTeMaTHYecKue 3HAKh U CUMBOJIBI,
dbopmynbel, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJb30BaTh M  MPeoOpa3oBbIBATh  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIaJIETh HABBIKAMH PACIO3HABaHUS W 3alUThl MHMOpMalyu, WHGOPMALIMOHHON 0€301macHOCTH
JUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH AelCTBUSIMU:

1) obmmenne:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BceX cepax >KM3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTe WIIU
JMCKYCCUU TIO CYIIECTBY 00CYX/JaeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATH CYKICHUS
OTHOCHUTENILHO BBITIOJNHEHHS TpeaiaraeMoil 3ajgaud, YYWUThIBAaTh MHTEPECHl U COTJIACOBAHHOCTh
MO3UIUHI APYTUX YYACTHUKOB AUAJIOTa WM AUCKYCCHUU);

pacrno3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHHs, MOHUMATh 3HAYEHHE COIUAIBHBIX 3HAKOB,
MPENNOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYallMid, yMETh CMsr4aThb KOH(MIUKTBI M BECTH
NIEPEroOBOPHI;

BIIAJIETh PA3NUYHBIMU CIOCOOAMH OOIIEHHS M B3aUMOJCUCTBUS, TOHUMATh HAMEPEHUS APYTUX
TMOJe, TMPOSIBIATh YBAXKHUTENBHOE OTHOIIEHHE K COOECeHHKY U B KOPPEeKTHOH ¢dopme
(bopMynUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:



MOHMMAaTh W HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJbHOW pPabOTHl TpU
peleHnr ONOIOTHIECKO Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh IPUMEHEHUS TPYNIIOBBIX (HopM
B3aMMO/ICHCTBHS IIPH PELICHUN Y4eOHOW 3a1auu;

BBIOMpAaTh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBHM € y4ETOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

IIPUHUMATD 11€JI1 COBMECTHOMN JI€ATENbHOCTH, OPIraHU30BbIBaTh U KOOPAWHUPOBATH JIEHCTBUSA 110
€€ JNOCTH)KEHMIO: COCTaBIATh IUIAH JIEMCTBMM, PacCHpeAcisaTh POJIM C Y4ETOM MHEHUN YYaCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI,

OLICHMBATh KAyeCTBO CBOET0 BKJIa/Ja M KaXJOr0 y4yaCTHHMKAa KOMaHIbl B OOIIMU pe3ynbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE MPOEKTHI, OLEHUBAaTh HUAEU C IMO3ULUUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPAaTErMYECKOE MOBEIECHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OgiajieHHe YHMBePCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMH:

1) camoopraHu3anusi:

HCI0JIb30BAaTh OUOJIOTMYECKUE 3HAHUS JUIS BBISBIEHUS MPOOJIEM U UX PEIIeHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI I€JeBble U CMBICIOBbIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M TIOCTYNKAaX II0 OTHOIICHUIO K JKUBOM MPHUPOJE, CBOEMY 3J0pPOBbIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIBHO OCYHIECTBIISATh IO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBl, CTABUTh
1 GOpMyIMpPOBaTh COOCTBEHHBIE 33/1a4H B 00pPa30BaTENbHON AEATEIBHOCTU U dKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pPELIeHHUA MpoOjieMbl ¢ Y4ETOM MMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEAMTOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYalLHsIM;

paclupATh paMKU y4eOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX NPEAOUTCHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO M IPOSBICHUIO IIUPOKOW 3pYIULIIMHM B Pa3HBIX 00JacTax
3HaHUH, IOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JESATECIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HaBbIKAMM IO3HABATEJIbHON peQueKcur Kak OCO3HAHUS COBEpLIaeMbIX ACUCTBUHM U
MBICIMTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB M OCHOBAHMM, MCIOJIb30BaTh NMPUEMBI pediieKCHn A
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIECHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJIN3€E PE3yJIbTaTOB AECATEIbHOCTH;

3) npunsiTHE ceGsl M APYIHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJIN3€E PE3yJIbTaTOB AECATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO JPYrHX Ha OMINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI



[IpenmeTHbie pe3yabTaThl OCBOCHHUSI COJAEpKaHHMs ydeOHoro mpeamera «buonorus» Ha
yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOecrmeueHue Npo(UILHOTO OOydeHHsI OOydarommxcs
ouonornu. OHM BKIIOYAIOT: crieMU(pHUUECKUe JJIsi OMOJIOTMM HAay4yHBIE 3HAHUS, YMEHHUS M CIIOCOOBI
JIEWCTBUH MO OCBOEHHIO, MHTEPIPETAMH M IMPeoOpa3OBaHMUIO 3HAHUM, BHJBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHWW W WX NPUMCHCHHIO B PA3UYHBIX YUCOHBIX, a TAaKKEC B PEATbHBIX
KU3HEHHBIX CUTyanusx. [IpeaMeTHbie pe3yabTaThl MPEACTaBICHBI M0 TOAAM U3YYCHHUS.

[IpenmerHbie pe3yabTaThl OCBOSHHs ydeOHOro mpenmera «buonorus» B 10 Knacce NOMKHBI
OTpaKkaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECT€ W POJHM OHOJOrMH B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B MO3HAHWUHM 3aKOHOB MPHUPOJIBI M PEHICHUH
npoOJieM palMOHAIBFHOTO TMPHPOJIOTIONB30BAHMS, O BKJIAJE POCCHICKMX M 3apyOeKHBIX YYEHBIX B
pa3BuTHE OMOJIOTUH,

BJIQJICHHNE CHCTEMOH OHMOJOTMYECKHX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE
OnoJyIoTHYEeCKHe TEPMHUHBI M TOHATHS (KHU3Hb, KJIETKA, OpraHW3M, MeETa0O0JM3M, TOMEOCTas,
CaMOPETYIISINS, CaMOBOCIIPOM3BENICHHE, HACIIEACTBEHHOCTh, H3MEHYHMBOCTh, POCT W pa3BUTHE),
ounonornueckune teopun (knetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacneAacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBwioBa — o 1meHTpax MHOTOOOpasus u
MIPOUCXOXKICHUST KYJIbTYPHBIX PAaCTCHHH), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IIEPBOTO TIOKOJICHUS,
pacIierieHusI, YACTOTHI TaMeT, He3aBUCHUMOTO HacieoBaHus . MeHens, ToMOJIOTHYeCKUX PSIOB B
HacnencTBeHHoM n3menunBocty H. 1. BaBunosa), mpuHIMIbBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHE OCHOBHBIMH METOJaMU HAyYHOTO ITO3HAHWSA, WCIIOJB3YEMbIX B OHMOJIOTHYECKHX
HCCTIE0BAHUSX JKUBBIX OOBEKTOB (OMUCaHNE, U3MEPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBLICTATh CYIIECTBEHHBIE MPU3HAKH: BHUPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepuil, rpubOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HENEATEIILHOCTH, MPOTEKAIOIIUX B OpPraHU3Max pacTeHM, >KHMBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKHX TPOIIECCOB: OOMEHa BemiecTB (MeTa0oJM3M), MpEBpaIleHUs JHEPruu, OpOKEeHWS,
aBTOTPO(HOrO U reTepoTpodHOro THUIOB NMUTaHUS, (HOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeHo03a,
ramMeToreHesa, 3MOpHOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHUS, WHIUBUIYAIBHOTO
pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMO/ICICTBHS T€HOB, FeTepo31ca, HICKYCCTBEHHOTO 0TO0Da;

YMEHHE YyCTaHaBJIMBaTh B3aMMOCBS3M MEXIy OpPraHOMJaMU KIETKM M HUX (QYyHKIUSAMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKIUAMU, MEXKIY OpraHaMd U CHUCTEMaMH OpPraHoOB Y
pacTeHMid, JKUBOTHBIX M YeJIOBEKa U UX (YHKIHMSIMH, MEXKIY CUCTEMaMHU OPTraHOB M MX (DYHKIUSMU,
MEXIy dTanmaMu OOMEHa BEIIECTB, 3TalaMU KIETOYHOTO LHUKIA U JKU3HEHHBIX IIMKIOB OPraHU3MOB,
sTanmamMu 3MOPHOHATBHOTO PA3BUTHS, T€HOTHUIOM U (EHOTUNOM, (PEHOTUNIOM M (haKTOpamMu Cpeibl
00UTaHUS,

YMEHHE BBISBISATH OTINYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM UMCJIE PACTEHUA, )KUBOTHBIX
U 4eNoBeKa;

YMEHHE MCIOIb30BaTh COOTBETCTBYIOIIME APTryMEHThI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHUIO U
CUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJOTHYECKHE 3aJaud, BBISABISATH MPUYMHHO-CIEICTBEHHBIE CBSI3H MEXIY
UCCIIEeTyeMbIMU OHOJIOTUYECKUMHU TPOLIECCAaMU U SIBICHUSMHM, JIeNaTh BBIBOJABI M TPOTHO3BI Ha
OCHOBAHUU TOJTYYECHHBIX PE3YIbTATOB;

YMEHHE BBIMOIHSITH JIA0OpaTOPHBIC U MPaKTUYECKHe PabOThI, COOMIOAATh MpaBuia Ipu padoTe ¢
y4eOHBIM U JIabOpaTOpHBIM 000PYAOBAHUEM;



YMEHHE BBIJIBUTATH THIIOTE3bI, IPOBEPSATH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMU, (GOPMYIHUPYS
1[eJTh UCCIICIOBAHMS, aHAIM3UPOBATH MTOJTYYEHHBIC PE3YIbTATHI U JIENATh BHIBOJIBI;

YMEHHE YYacTBOBaThb B Y4eOHO-HCCIEHOBATEIbCKOM paboTe 1Mo OHOJOTHM, 3KOJOTUU H
MEIHIIMHE, TMPOBOAMMON Ha 0a3e NIKOJBHBIX HAyYHBIX OOMIECTB, W IYOJUYHO TPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThl HA YICHHUECKUX KOHPEPEHITUSAX;

YMEHHE OIEHUBATh 3TUYCCKUE ACIIEKTHI COBPEMEHHBIX HCCIICJIOBAHUN B 00JIACTH OHOJIOTHH U
MEIUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOJIOTBOPCHHE, HANPABICHHOC M3MCHCHHE I'€HOMa U
CO3[aHHE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYHISCTBJIATh OCO3HAHHBIA BBIOOp OyIyIied MNpopecCHOHAIBHOW ESATSIBHOCTH B
obnacTu OWOJIOTUH, MEIUIUHBI, OMOTEXHOJOTHH, BETCPUHAPUHU, CEIBCKOTO XO3SMCTBA, MUIIECBON
MIPOMBIIIJICHHOCTH, YIIIYOJNSITh ITO3HABATEILHBIM WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH Mpodeccud M MPOJOHKEHHE OHOJIOTMYECKOro oOpa3oBaHMsl B OpraHM3alsIX
cpenHero mpo(eccuoHaIbLHOTO M BRICIIETO 00pa3oBaHUsI.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS ydeOHOTO TpenMera «buonorus» B 11 kKaacce OJKHBI
OTpaKkaTh:

c(OPMHUPOBAHHOCTh 3HAHWW O MECTe W pPOJIM OWOJIOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHPOBAHHH COBPEMEHHOMN €CTECTBCHHO-HAYYHOW KapTHUHBI MUPA, B IO3HAHUHU 3aKOHOB TIPUPOJIBI U
PEIICHUH 3KOJIOTHYECKHX MPOOJeM YelIOBEYECTBa, a TAKKE B PEIICHUH BOIPOCOB PAIlHOHATHLHOTO
MIPUPOJIOTIONIG30BAaHUS, W B (OPMHUPOBAHWH IICHHOCTHOTO OTHOIICHUS K TIPUPOJIE, OOIIECTRY,
YEJIOBEKY, O BKJIaJIe POCCHMCKUX M 3apYOCIKHBIX YUEHBIX-OMO0JIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJICTh CHCTEMOW OHOJOTHMYECKHX 3HAHWUH, KOTOpas BKJIIOYACT ONPEICIICHUS U
MMOHMMAaHKE CYIIIHOCTH OCHOBOIIOJIAraloNX OMOJIOTHYECKMX TEPMUHOB U MOHATUH (BUJ, IKOCHCTEMA,
ouocdepa), Ouosormueckue Teopuu (dBoONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAash TEOPHS
sBostonnn), yaenus (A. H. CeBeprioBa — o myTsx U HanpaBieHusX 3Boiroruu, B.M. Bepraackoro — o
ounocdepe), 3akoHbl (TeHeTHMueckoro paBHoBecus JIx. Xapau u B. BaiinOepra, 3apobIlieBoro
cxonctBa K. M. boapa), mpaBuna (Mmunumyma lO. JIuOuxa, SKOJOTHYECKOW MHUPaMHIIBI DHEPTHUH),
runoTessl (runote3a «vupa PHK» V. I'nnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUS, HCIOJIb3yeMbIMH B
OMOJIOTMYECKUX MCCIIEOBAHUSIX JKUBBIX OOBEKTOB M DKOCHCTEM (OMHCaHue, U3MEpeHHe, HaOII0IeHuE,
SKCHEPUMEHT), CHOCO0aMU BBISIBJICHUS U OLIEHKH aHTPOIOTEHHBIX U3MEHEHHI B IPUPOJIE;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOTEOIIEHO30B, IKOCUCTEM U OHochepsl,
CTaOWIM3UPYIOUIET0, ABWKYILETO M Pa3phIBAIOIIET0 €CTECTBEHHOrO0 OTOOpa, aJJIONaTpUYecKOro U
CUMIATPUYECKOTO BUA000PA30BaHMs, BIUSHUS ABMKYIIUX CHJI HBOJIIOLMK HA TeHO(OH] HOMYISIUH,
MPUCIIOCOOJIEHHOCTH OpPraHu3MOB K cpele OOWTaHWs, 4YepeOBaHUS HAIPABICHUN HBOIIOLIUH,
KpYroBOpPOTa BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEX]y MPOIECCAMH JBOJIOLNU, IBWKYIIMMH CHIAMHU
aHTPOMOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHUCTEM U MPUCTIOCOOIEHUSIMU K HUM OPraHU3MOB;

YMEHHE BBISBISATh OTIMUUTENbHBIE MPU3HAKH KHUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BHUIOB K
cpene oOuTaHus, aDMOTHUECKUX ¥ OMOTHYECKUX KOMIIOHEHTOB 9KOCHCTEM, B3aMOCBSI3€i OpraHn3MoB
B COOOIIECTBAX, AHTPOMIOT€HHBIX U3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE aPTYMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY ISl I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII, B3aUMOCBSI3U
OpraHU3MOB M CpeAbl OOUTaHMs, EIUHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTH COXpaHEHHS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;



yMEHHUE peniarb OWMOJOTHYECKHE 3aJaud, BBIABIATH HMPUYHMHHO-CICACTBEHHBIC CBSI3U MEXKITY
UCCIIEyeMbIMU OHOJIOTUYECKMMHU TPOLECCaMU W SBICHHUSMHM, JeNaTh BBIBOJABI M IPOTHO3BI Ha
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBITOJHATH J1a00paTOPHBIEC U MPAKTUYECKHE paboThl, COOMIOAATH MpaBuiia npu padote ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUraTh FMIOTE3bI, POBEPSITh UX 3KCIEPUMEHTAIBHBIMU CPEACTBAMHU, (HOPMYIUPYs
1L[eJ1b UCCIIEI0BAaHUS, aHAJIM3UPOBATD MIOJIyYEHHbIE PE3YIbTAThl U JA€TIaTh BHIBOJbL;

YMEHHE Y4YacTBOBaThb B Y4eOHO-HCCIIEIOBATENBCKOW paboTe 1Mo OHOJOTHH, D3KOJIOTHH H
MEIUIMHE, MPOBOAMMOM Ha 0a3e NIKOJBHBIX Hay4yHbBIX OOIIECTB, M NYOJIWYHO NPEACTABIATH
MOJTyYCHHBIEC PE3Y/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPHU O NMPOUCXOXKIACHUM >KU3HH, YEJIOBEKa U YEIOBEYECKUX
pac, o Ipu4YMHax, MOCIEACTBUAX U CIIOCO0aX MPeIOTBPaIeHH II100aIbHBIX U3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oynyimiei mnpodecCHOHaNbHON ACSITEIBPHOCTA B
obnactu OWOJIOTHH, HKOJIOTMH, HPHUPOJIOTNOIL30BAaHUS, MEIWULMHBI, OMOTEXHOJOTUH, ICHXOJIOTHH,
BETEPUHAPUHU, CEJICKOTO XO35ICTBA, NHILEBON MPOMBIIUIEHHOCTH, YIIYOJATh I03HABATEIbHBIN
WHTEpEC, HaNpaBJICHHbIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIMIEH MPOQPECCHU U TPOJOTIKEHUE
OMOJIOTMYECKOr0 00pa3oBaHMS B OpPraHU3alUsAX CpPEeJHEro Mpo(ecCHOHAIBHOTO U BBICHIETO
o0OpazoBaHwUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne n/n Hauvenonarie pasieon i Tev Konrtpoasubie | Ilpakruueckue | (uupposbie)
porpamMmmel Beero padoThbI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHUE
3 Buonorus xkinerku 0.5
4 XHUMHU4YecKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
5 OOMeH BelecTB U MpeBpalleHue SHEPTHN B 9 1
KIIETKE
7 HacneL[CTBeHIfaﬂ uHpOpMaIUs U 9 05
peanmu3aiys e€ B KIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKITUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — HayKa O HACJICICTBEHHOCTH U 5 05
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiusi OpraHnu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB 3JIeKTp0HHLI
Jara usyyenus e HHpoBbIe
Ne IIpakTHyec
Tema ypoka Kountpoasn o0pa3oBareJ
n/n Bcero KHe
ble padoThI GOTEI bHbIE
paoo nnaH CbaKT pecypcsl
bronorus kak KOMIUICKCHasI HayKa U Kak
1 1 05.09.23
4acTh COBPEMEHHOT0 O0IIecTBa
2 JKuBbI€ cCUCTEMBI U KX CBOMCTBA 06.09.23
3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 08.09.23
HcTopust OTKPBITHS B U3YICHUS KIETKH.
4 p P v 1 12.09.23
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonorun. [IpakTuueckas padota
«3yueHne METOZ0B KJIETOUYHOU OHOJIOTUU
5 - 8 1 0.5 13.09.23
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»
6 XHUMHYECKUH COCTAB KIETKH 1 15.09.23
MuHepanbHbIe BeIECTBa KIETKH, UX
7 P . 1 19.09.23
Ouonoruyeckas poiib
Opranuyeckue BeIIecTBa KJISTKH — OENKU.
JlaboparopHas paboTta «OOHapyxeHHE
8 PATOPHA P by 1 0.5 20.09.23
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin
CoiicTBa, K1accupuKanys u GyHKIUH
9 1 22.09.23
0enKoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10 26.09.23
yTIEBOIbI
Oprannydeckue BenecTBa KIeTKH —

11 p - 27.09.23
JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.
JlaGoparopHas pabota «VccrnenoBanue

12 patop P A 0.5 29.09.23
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY
Crpoenue u ki ATO. ue

13 P Pynicu HApyr 03.10.23
nykieosunrpudocedarsr (HTD)
Cexsenuponanue JJHK. Metoabl

14 P A A 04.10.23
TCHOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHU

15 MeTo1bl CTPYKTYpHOM OHONOTHH 06.10.23

16 Tuner knetok. [IpokapuoTudeckas KieTka 10.10.23
CtpoeHune s3yKapuoTHYECKON KIIETKH.

17 [IpakTrueckas padota «3ydueHne cBOMCTB 0.5 11.10.23
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH 13.10.23
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue

19 P P 7 0.5 17.10.23
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»
[TomyaBTOHOMHBIE OPTaHOU B! KIETKU:
MUTOXOHAPUH, mnacTuabl. JlaboparopHas

20 P ! PEToP 0.5 18.10.23
pabota «/ccnenoBaHue mia3Mon3a u
JeTINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHou/Ibl KIETKU 20.10.23

22 Crpoenue u GyHKIUU sapa 24.10.23




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

25.10.23

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

27.10.23

25

@epMEHTAaTUBHBIN XapaKTep peakui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenue pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHe mpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DOHeprust MeMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucusus u e€ dTambl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBbI SKCTIPECCHU
TeHOB y DYKapHOT
Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU H
39 obnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tunst knetok. KapuokuHes U IUTOKUHES.
46 JlaGopatopHas pabota «HaGmoneHue 05
MHUTO3a B KJIE€TKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuii. Jlaboparopuast pabora

49 . - 0.5
«M3yueHne TKaHEeH pacTCHUIDY
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas padota «3yueHnue TkaHei 0.5
YKHUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTema Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 PaznpaxkxumocTs 1 perynsnus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBeHne
MPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHuE U pa3BUTHE PACTCHUM.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTtopHnas pabota «JIlpo3odruiia kak
O00BEKT F€HETUYCCKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAaHUSA
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPUIHOTO
CKpelIMBaHus y Apo30¢uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [TpakTuaeckas pabora «/3ydcHne 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToIOTHYECKHE OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTnka moia 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHui, )KUBOTHBIX U YeJIOBEKA
85 MN3MeH4YnBOCTb MpHU3HAKOB. Buibl 1
H3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuannoHHbIN psia 1 BapUaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(DUKAITMOHHOW U3MEHYHBOCTH. '
[TocTpoenre BapHalMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»
88 I'eHOoTHIIMYECKAST H3MEHUYHUBOCTD. 1
KoMOuHaTuBHasT H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolecca.
ONUreHeTHKa U SIUreHOMUKa

91

I'enernka yenoBeka. [IpakTuyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEAUIIMHCKO IT'eHETUKU

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas pabota «3y4yenne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnast pabota «/3ydeHre MeToa0B
CEJIEKIIMH PAaCTCHUID»

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHI

0.5

99

OCHOBHBIC HANPaBJICHUS] CHHTECTHYECKOMH
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Megunuackue OMOTEXHOIOTHI
PezepsHbiit ypok. [loBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO HACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAaKTOPOB B aHTPOTIOT€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTopHas pabota «BrIsiBIIeHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanue ypoosKOCHCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MHUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe o611ecTBo

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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