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NOACHUTEJBHASA 3AIINCKA

Ilporpamma mno ydebHOMy mnpenmery "Buonorms" (mamee - 6MONOrHs) Ha
cpenHero obmiero oOpasoBaHus pa3paboTaHa Ha ocHoBe (DeepanbHOro 3ar 0
29.12.2012 Ne 273-@3 «O6 06pa3zoBaHuMH B Poccuiickoii @epepanuny», OI'OC COO,
Konnennuu npenoznaBanust y4yebuoro mpeaMera «BHOTOTHS» M OCHOBHBIX IOJOKEHHI
(enepanbHO paboyei IporpaMMbl BOCIHTAHHS.

Yuebnrii npenmer «buonorus» yriay6néHHoro yposHs usydenus (10—11 kmaccer)
SBIISIETCA OJHUM M3 KOMIIOHEHTOB MpeaMeTHoW obmactu «EcTecTBeHHO-HAy4HbIE
npeameTsn». CormacHo mnonoxenusm ®I'OC COO mnpoduinbHble ydueGHBIE TPEIMETEL,
U3ydaeMble Ha yriyOJ€HHOM YPOBHE, SBISIOTCS criocoboM auddepeHIranui 00yaeHus Ha
YPOBHE CpeIHEro oduiero 00pa3oBaHus U IPU3BaHBl 00ECIIEUNTE IPEEMCTBEHHOCTD MEKIY
OCHOBHBIM OOIIMM, CpEeTHHM OOIMM, CpPEeOHUM NPOPECCHOHATIBHBIM ¥ BBICIIHM
obpasoBaHneM. B To e BpeMs KakIplii M3 STHX Yy4eOHBIX MPEAMETOB MOJDKEH OBITH
OPHUEHTUPOBAaH Ha IIPUOPUTETHOE pelleHrne 00pa30BaTEeNbHBIX, BOCIIHTATEbLHE:
Pa3BUBAIOILIKX 3a/1a4, CBA3AHHBIX C MPOGOpUEHTAIIEH 00YIAFOIIUXCS U CTUMYJIUPOBLHLIEM
HUHTepeca K KOHKPETHOM 00JIaCTH HAYYHOI'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH, MeIHLIMHOM,
3KOJIOTUEH, IICUXOIOTUeH, CTIOPTOM HIIH BOEHHBIM JIEJIOM.

IIporpamma 1o ywebuomy mpenmery "Buonorms" naér mpeicraBieHHe O LENd U
3a7ladax U3ydeHus ydeOHOro npeamera «bHoOIOrUsIy Ha yriyOIEHHOM ypOBHE, ONpE/eiseT
obsi3aTenbHOe (MHBAapHaHTHOE) MpEAMETHOE COAEpXKaHUE, €ro CTPYKTypHpOBAaHUE IO
pasfenamM M TeMaM, paclpeleleHHe [0 KiaccaMm, PeKOMEHAYyeT IIOCIIEeN0BATEIBHOCTh
M3yueHHs yueOHOro MaTeprana ¢ yuéToM MEXIIPEAMETHBIX ¥ BHYTPHIIPEAMETHBIX CBSI3EH,
JIOTHKH y4eOHOro Ipolecca, BO3PacTHBIX 0co0eHHOCTel obydarommuxcs. B mporpamme mo
OMOIOTMH peaNH30BaH MPUHIIUI NPEEMCTBEHHOCTH C M3y4eHHeM OHMOJOTMH Ha YPOBHE
OCHOBHOT'O OOILET0 00pa3oBaHus, Grarofaps ueMy IpOCMATPHBAETCS HAMPABICHHOCTH Ha
NOCIIelytoIee pasBUTHE OMOJIOTHUECKUX 3HAHWUN, OPUEHTHPOBAHHBIX Ha (DOPMHUPOBIH!
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTMYECKOTO MBIIUICHUS, MNPEACTaBieH i o
300pOBOM 00pa3e >KU3HH, Ha BOCIHTAHWE OEpEeKHOrO OTHOIIEHUS K OKpY’KarOlleh
IPUPOHOHN cpezie. B mporpaMme 1mo OHOJIOTHH Tak)Ke IMOKa3aHbl BOZMOXKHOCTH yueOHOTO
npenmera «buonorus» B peammzaruu Tpebosamuii ®I'OC COO K IUIaHUPYEMBIM
JUYHOCTHBIM, METAIPEIMETHBIM U TPEeIMETHBIM pe3ylibTaTaM OOydeHus U B
(DOPMHMPOBAaHMM OCHOBHBIX BUJIOB y4eOHO-IIO3HABATENHHON NEATENBHOCTH O0YYArOIIHXCS
IO OCBOCHHIO COIEPKaHHA OMONOTMYECKOTO 00pa3OBaHHs Ha YPOBHE CpPEJHETo OOLIETO
o0OpazoBaHusl.

YueOnbli npenmer «buomorus» Ha ypOBHE CpeaHEro ooOInero o0pa3oBaHHs
3aBeplIaeT Ouonorundeckoe obpa3oBaHWE B INKOJE W OPHMEHTUPOBAH Ha PACIIHpPEHHE K
yrnyOjieHne 3HaHUE OOy4arommxcs O JKMBOM IPUPOJE, OCHOBAX MOJEKYISIPHONH Ui



KICTOYHOH OHONOTHMH, SMOPHONOTMM M GUOIOrHH PasBUTHUSA, TIEHETUKH, CeJeKLH,
OHOTexHOMOrUH, SBOJIFOIMOHHOTO YYEHHUS M SKOJIOTHH.

Wsydenue yue6Horo npenmera «buonorusy Ha yriuybneHHOM YPOBHE OPUEHTUPOBAHO
Ha TIOATOTOBKY oOydarommxcs K [IOCTICNYIOIIEMY IIOJNYYEHHI0 OWOJIOrHUECKOro
o0pasoBaHus B By3ax u OPTatu3alluiX CPEIHEro MpO(ECcCHOHANBHOrO 00pa3OBaHHS.
OCHOBY ero comepxanust cocTasiser CHCTeMa OHOJIOTHYECKUX 3HAHML, MONIYYeHHbBIX npu
U3YYCHUHU OOYYarOIMUMuUCs COOTBETCTBYIOIIMX CHUCTEMATUYECKUX pa3leoB OMOJIOrMH Ha
YPOBHE OCHOBHOTO OOIIEro obpasoBanus, B 10-11 kjaccax 5TH 3HAHUS ITOJTyYaroT
pasButHe. Tax, pacimpeHs! u YTIIyOIeHBl OHOJIOTHYeCKHe 3HAHMS O PaCTEHMSX, JKUBOTHBIX,
rpubax, Gakrepusx, OpraHusMe — d4ejloBeKa, OOMX 3aKOHOMEPHOCTSAX S KU3HH,
JIOTIONIHUTENBHO  BKIFOYEHBI  OUOJOTMYECKHE CBEIEHHS NPUAKIIAAHOTO M IIONCKOROTO
XapaKTepa, KOTOPEIE MOXHO HCIOJIL30BATH KAK OPHEHTHPBL IS MOCNEAYIOMero Bribopa
npodeccun. Bozamoxua Tawke UHTErpanus OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOIHUMU
SHAHUSMH, IONYyYEHHBIMH O0YYarOUMMUCS NpY M3y4eHUH GU3MKH, XUMUH, Teorpadui u
MaTeMaTHKH.

CtpykTypa mporpamms! 1o yuebHoMy mpenmery "Buomorus" OTPa)kaeT CHUCTEMHO-
YPOBHEBBIH U 9BOIFOLMOHHEIH TOAXONBI K U3y4eHHIo Ouonoruu. CornacHo UM, H3y4aroTcst
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE NN JKUBBIX CHCTEM pasHOTO YPOBHS
OPraHu3alky, 3BOIOLUN OPraHHYECKOTO MHpa Ha 3emiie, COXpPaHEHUS OHUOJOrMIECKOro
pasHooOpasust mianerts. Tak, B 10 kiacce M3yHJar0TCsl OCHOBBI MOJIEKYJISIPHOM U KIIETOUHOH
OMONOTHH, SMOPUONOTHUY U GHONOHIL Pa3BUTHSI, T€HETUKHU U CEJIEKIUH, OUOTEXHOIOIUN U
CUHTETUYECKOH Ouonoruy, AKTyaJIM3UPYIOTCS 3HAaHUS OOyYaloI[UXcs 10 OOoTaHuKe.
300JI0THH, aHaTOMHH, (QU3HOIOrMK yenoBeka. B 11 kiacce HU3yYaroTCs 3BOMIOL 110HHOe
YHCHHE, OCHOBBI 9KOJIOTHH M YUEHHUE O Onocoepe.

YueOHblii mpenmer «BHONOIHSY NPU3BaH O0ECHEYUTh OCBOEHHME OOYJAIOLIHMUCH
Ononornyeckmx TEOPHH M 3aKOHOB, HIEH, [IPUHIIMIIOB M IPaBUJI, JIEXKAIUX B OCHOBE
COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHbI MHpa, 3HaHHUM O CTPOEHUH, MHOTOOOpAa3HU 1
OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJISIHK, OHOLEH03a, SKOCUCTEMBI, O BBIIAOIINXCS
HayHHBIX  NOCTH)KCHHUSX, COBPEMEHHBIX WCCIENOBAHUSIX B OMOJIOTHM, TIPUKIIATHBIX
acneKTax OMOJIOrMYeCcKUX 3HAHMIA Hist pasBuTHS U IoAnepKaHHS HHTEepeca 00yJaroIuXcs
K OHOJOrMHM Hapsny cO 3HAYHTENbHEIM O00BEMOM  TEOPETHUYECKOTO Marepuaiga B
COACPIKAHUM IPOrpaMMBl IO OGHUOJOrHHI IPEIYCMOTPEHO 3HAKOMCTBO C KCTOPHEN
CTAaHOBIICHUA W Pa3sBUTUSI TOM WM WHOM 06IACTH OMOJIOTHH, BKJIaJOM OTEUECTBEHHDBIX U
3apyOeXXHBIX YUEHBIX B PCHICHUE BAXXHENIINX OHOJOTHYECKUX B DKOIOTHYECKIX npotiem.

Llens wusydenus y4eOHOro mpenmera «BHONOTHSY Ha YIIyOnEHHOM YypoEHS —
OBJIaZICHUE OOYYarOIIAMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHi3aiun
KUBBIX CHCTEM Da3HOTO paHra u IpHOOpETeHne YMEHUH HCHONB30BaTh 3TH 3HAHUS B
bopmupoBaruT MHTEpECa K ompenengHHon obnactu mpodeccHoHaNbHOMN e TeIbHOCTH,



CBA3AHHOM C Ouonoruei, mmu K BbIOOpY y4eOHOro 3aBefeHHs NS IPOJOTKEHUS
Ouonoruyeckoro 06pa3oBaHus.

Hloctukenne uenu u3ydeHus ydeGHOro npeamera «BHONOTHA» Ha YLIVO1éH oM
YPOBHE 00€CIEYNBAETCS PEIICHAEM CIIeYIOMMX 3a1a4;

OCBOGHME OOYyYalOIMMHUCS CHCTEMBI OWOJOIMYECKUX 3HAHMH: 006 OCHOBHBIX
OMONOTMYECKMX TEOPHSX, KOHLENIMAX, TUIOTe3ax, 3aKOHAX, 3aKOHOMEPHOCTIX W
NpaBuaxX, COCTABIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa; O
CTPOCHUH, MHOTOO0OpasHU M OCOOCHHOCTSX OMOJOIMYECKHUX CHCTeM (KJIETKA, OpPTaHU3M,
HONYJIALUsS, BU, OHMOTeoleHo3, Ouocdepa); O BHIIAIOIIMXCA OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OHOJIOTHH;

O3HaKOMJIEHME  OOydYaroIlMxcs ¢ MeTOJaMM IIO3HAHHUS  JKHBOM  TIPUPOIBI:
MCCIIEI0BATENIbCKUMUA METONaMU OHOJOTMUECKUX HayK (MOJIEKYISIpPHOH M KJIETOYHOMH
Oroornuu, SMOPHONIOrHY ¥ GUOOTHH PAa3BUTHS, TEHETHKH U CENeKIUH, OUOTEXHONOTHY U
CUHTETHYECKOM OHMOIOTHM, ITallecOHTONIOT|H, SKOJOTHH); METOJAMH CaMOCTOSTENBHOIO
NpOBe/IeHNsT OHONOTUYECKHX HCCIENOBaHui B NabopaTopuu U B Hpupoje (HabmoneHiic,
U3MEpPEHHUE, SIKCIIEPUMEHT, MOJIETUPOBAHHUE);

OBJIa[ICHHE O0YJAIOUTUMHUCS YMEHUSIMHU: CAMOCTOSTENFHO HAXOAUTh, AHAIU3MPOBATH U
UCIIOJIB30BaTh  OHONOTMYECKyl0  WH(OpPMAIMIO;,  IOJL30BAaTECA  OHOJIOIHYECKOMH
TEPMUHOJIOTHEW W CHUMBOJIMKOW; YCT@HABIMBATH CBSA3b MEXIY DPA3sBUTHEM OHONOTHU U
COLIMAIbHO-3KOHOMUYECKUMHI U 3KOJIOTUUYECKUMH MTPOoOJieMaMH 4YeI0BEeYeCTBa; OLEHUBATh
TIOCNEACTBUSL CBOEW MEATENBHOCTH IO OTHOINEHHIO K OKPY)KaloIlel MPHUPOTHON cpene,
COOCTBEHHOMY 3[0POBBIO U 30POBBIO OKPYKAIONINX JTOJIeH; 060CHOBBIBATE B COOIIONATH
Mepbl MPOQUIAKTAKYA HHOEKIHOHHBIX 3a00JeBaHui, MpaBUia NOBENEHHS B IPUPOJE U
obecrieyeHnss 0€30MIACHOCTH COOCTBEHHOM IKH3HE[ESTENBHOCTH B  UPEe3BBIIaMHBIX
CUTyalusX MPUPOAHOIO M TEXHOIEHHOI'O XapakTepa; XapaKTephU30BaTh COBPEMEHHbIE
Hay4YHbIC OTKPBITUS B 00J1aCTH OHOJIOTHH;

pasBuTHe Yy OOy4YarolMXcs HHTEJUIEKTYyalbHBIX M TBOPYECKHMX CIIOCOOHOCTE!H B
IPOIECCe 3HAKOMCTBA C BBIJAIOLUIMMUCS OTKPBITUSIMHU U COBPEMEHHBIMU UCCIIEIOBAHISMI B
OHOJIOTHH, PelTaeMBIMK €10 MPOGIeMAMH, METOOTIOT e GHONOTHYecKOro HCCIeIOBaHN)S,
IIPOBEJICHUA  OKCIIEPUMEHTANILHBIX HCCIENOBAHUM, peIIeHUss OWOJOTHYecKuX 3anad,
MOJETHPOBaHKs OMONOTUYEeCKUX OOBEKTOB U MIPOLIECCOB;

BOCIIUTaHUE ¥ 00y4aromuxcs EeHHOCTHOTO OTHOIIEHHS K )KUBOM TPUPOJIE B ETIOM U
K OTZHENBHBIM €€ 00BEeKTaM U SIBICHUIM; (HOPMUPOBAHHE SKOIOTHYECKOH, IeHEeTHUECKOM
TPaMOTHOCTH, OOWmIeH KyJNbTyphl MOBENE€HWS B MPHPOJE; HHTErPALMM €CTECTBEHHO-
Hay4YHBIX 3HAHUH;

npruoOpeTeHune 00ydaroUMHUCS KOMITETEeHTHOCTH B paluoHaIbHOM
TPUPOJIOTIONE30BaHUM  (COOJIFOAEHHE TPaBHJ IOBEAEHHsS B IPHPOJIE, OXPaHbl BUIOB,
dKOCHCTEM, OHOC(hephl), COXpaHEHHH COOCTBEHHOIO 3J0POBBS M 3J0POBbS OKPYKAIOIINX
nonei (cobmomenus Mep NPODHUIAKTHKH 3aboneBaHuil, obecHeueHHe 6e30MacHoCT



KUSHENCATENIBHOCTH B YPE3BBIYAMHBIX CUTyalHsIX IPUPOHOTO ¥ TEXHOTEHHOTO Xapakxrepa)
Ha OCHOBE MCIIOJIE30BAHNS OUONIOTUYECKUX 3HAHMH U YMEHH B IIOBCE HEBHO KU3ZHU;

CO3NaHUE YCNOBMH [JI1 OCO3HAHHOIO BBIOOPA OOYYAIOLIAMHCS WHIUBHUTyalbHON
00pa3oBaTeNbHOH TPaeKTOPUH, CIIOCOOCTBYIOLIEH MOCIENYIOMEMY PO eCCUOHATBHOMY
CaMOOIPENCICHHIO, B COOTBETCTBUM C MHIMBHUJYalbHBIMA MHTEPECAMH M IOTPEGHOCTIMH
peruoxa.

OOb11ee YHCIO YacoB, OTBEIEHHBIX HA U3y4eHre OMOJIOTUH Ha YIIyOJIEHHOM YpOBHE
cpenHero obiero obpasosanus, coctasiser 204 waca: B 10 xmacce — 102 vaca (3 gaca B
Henemo), B 11 xmacce — 102 gaca (3 vaca B HEJeNI0).

O160p OpraHU3aLMOHHBIX (GOPM, METONOB U CpEICTB O00y4deHHS OuOIOrHu
OCYUIECTBIACTCS € y4€TOM CHeUMQUKH ero CoIepKaHdusd H HAIpaBlIeHHOCTH Ha
[IPONOJDKEHNE OHMOIOrHYEeCcKOro o0pa3oBaHus B OpraHu3aIusIX CpEeIHEro
IPO(ECCHOHABLHOTO U BHICIIIErO o0pazoBaHus.

O0s3aTenbHBIM  yCIIOBHEM npu OoOydeHHH OWONOTMHM Ha YIUIyOJNEHHOM YpOBHE
ABIGIETCS  TIPOBENCHUE  JTA0OPATOPHBIX M MpaKkTH4ecKux paboT. Taxke ydacTie
O0YUaroIuXCcs B BHIMOIHEHUH IIPOCKTHBIX ¥ y4eOHO-UCCIEA0BATENLCKIX Pa0OT, TeMaTHKA
KOTOPBIX OIPENENIeTCs yYHTeNeM Ha OCHOBE HMEIOIIMXCA MaTepUaIbHO-TeXHUUECKIX
PECYPCOB X MECTHBIX NIPUPOTHBIX yCIOBHIL.



COAEPKAHUE OGYUYEHUS

10 KUIIACC

Cozepxanne TpPOrpaMMBI, BBIIENEHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY
rOCyIapCTBEHHOW UTOTOBOM aTTectanuu (I'A).

Tema 1. buosorus kak nayka

CoBpemeHHas GHONOIUS — KOMIUIEKCHAs HayKa. Kpatkast wuctopust pa3Butus
Ouonoruyn. Buonorwueckue Hayxu u u3yvyaeMble UMHU MpoOiembl. DyHIaMeHTAIbHBIE,
[IPUKIIAIHBIE U ITIOMCKOBLIE HAYYHbIE UCCIIEA0BAHNS B OMOIOTHH.

3Hauenne GHOOTrHH B hOPMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI
mupa. IIpodeccuu, cBs3amubie ¢ Guonoruelf. 3HavyeHwe OHONOTHH B [IPaKTUYECKOU
ACATCILHOCTH YEJIOBEKa: MEIHIIMHE, CEeIbCKOM XO3SUCTBE, MPOMBIIUIEHHOCTH, OXPaHe
[IPUPOIBI.

HemoHcTpamum

Ioptpersr: Apucrorens, Teodpacr, K. Jlunne#t, XK. b. Jlamapk, Y. Hdapsun, V.
I'apseii, I'. Mengens, B. U. Bepnanckutit, U. I1. ITasnos, 1. . Meunukos, H. Y. Basuios,
H. B. Tumodees-Pecorckuit, [Ix. Yorcon, . Kpuxk, M. K. benses.

Tabmuupl u  cxembl: «CBS3p  GUONOTUH  C IpyTUMU Haykamm», «Cucrema
OHONOIMYECKHX HAYKY.

Tema 2. )KuBble cucTeMBI H X H3y4eHHe

JKMBBIC CHCTEMBI KakK NpeaMeT M3ydeHHsS OUOIOrHH. CBOMCTBA KMUBBIX CHCTEM:
CAUMHCTBO XHMHYECKOI'O COCTaBa, MJUCKPETHOCTH M  IEJIOCTHOCTB, CIIOXKHOCTH U
YHOPANOYCHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHHU3AIlUs, CaMOBOCIIPOU3BELEHHE,
PasApaXUMOCTh, U3MEHUYMUBOCTE, POCT U Pa3BUTHE.

YPOBHHM OpraHW3alld¥ JKUBBIX CHCTEM: MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHCBbII,
OpPraHM3MEHHBIH,  IOIYJAMOHHO-BHIOBOW, 9SKOCHCTEMHBIA  (OGMOr€OIeHOTHUECKHI),
buocoepusiit. IIporecchl, MPOUCXOIANIAE B JKUBBIX CcHCTeMaX. OCHOBHBIE MIPU3HAKA
KuBoro. JKu3Hb Kkak (opMma CyliecTBOBaHHMS Marepuy. Hayku, H3ydarolque JKHBBIE
CHCTEMBI Ha PA3HBIX YPOBHSIX OPraHMU3aLlNH.

M3ydenre JKMBBIX cucTeM. MeTOmBI  OGHOIOTHYECKOM Hayku. HaOmroneHue,
HU3MEPEHUE, OKCIIEPUMEHT, CHCTeMaTH3allvs, MeTaaHainu3. IIoHATHE O 3aBUCUMOU H
HE3aBUCUMOK IepeMeHHOH. [InaHupoBaHue sKcrepuMeHTa. IIOCTAHOBKA M IIpOBEpKa
runotes. Hyimesas runoresa. IlomsTue BBIGOPKM U e JOCTOBEpPHOCTb. Pasbpoc B
Ouonoruyeckux maHHBIX. OleHka JTOCTOBEPHOCTH IOJyYEHHBIX PE3yJbTATOB. [IpuduHbI
MCKaXXCHUS PE3yIbTAaTOB 3KcIiepuMeHTa. [ [oHITHE CTaTHCTUYECKOTO TecTa.

HemoHcTpanuu

Tabmurer u cxempl: «OCHOBHBIE TIPH3HAKE KU3HW», «BHONOTHYECKHE CHCTEMBI,
«CBoHcTBa XKHBOM Marepum», «YpOBHH OpraHu3allii >KUBOU TpUpombl», «(CTpoeHue



KUBOTHOH KIETKW», « TKaHU KUBOTHBIXY, « CHCTEMBI OpPTaHOB YEJIOBEYECKOTO OPraHK3Ma),
«buoreonenosy, «buochepay, «MeTop! U3YYCHUS )KUBOW MIPUPOIEIY».

Obopynosanue: nabopaTopHoe 00OpyIOBaHME Ul NpoBeNEeHUA HaOIIOIeHNH,
M3MEPEHHH, SKCIIEPUMEHTOR.

IIpakTuyeckas paGora «Mcronp3osanue Pa3UYHBIX METONOB MPH H3yYEHUH
KUBBIX CUCTEM. '

Tema 3. Buosorns knerku

Krnerka — crpyxrypHO-dyHKIHOHATBHAS CIUHUIA JKUBOro. Mcropust oOTKpbITHA
KieTku. Paborer P. I'yka, A. Jlesenryka. Kinetoumnas teopus (T. IlIBann, M. Illneiinen, P.
BupxoB). OcHoBHEIE MONOMXKEHMS COBPEMEHHOH KJIETOYHOU TEOPHHU.

Mertozer MonexynspHO# U KneTOYHOH 6GHOTOrHK: MHUKPOCKOIIUA, XpoMartorpadus,
SMEKTPODOpPE3, METOX MeYeHBIX aTOMOB, nuddepeHranbHoe  HeHTpUdYTHpOBaHHE,
KYJABTUBUPOBAHHE  KNCTOK.  HU3yueHue  guxcuposanmvix  Kiemox. DIIeKTpOHHAs
MHUKpocKonus. Kougpokanenas muxpockonus. Bumanvroe (npudicusnennoe) uzyuenue
KJIeMmOoK.

HemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. I1Ineiinen, P. Bupxos, K. M. bap.

Tabmuupe! u cxemsl: «CBeToBOM MHUKPOCKOID», « DJIEKTPOHHBIH MUKPOCKOM», «McTopus
Pa3BUTUSA METOJ0B MIUKPOCKOIIMM.

O6opynoBauue: cBeTOBOM MHUKPOCKOII, MUKPOIIPENapaThl PaCTUTEILHBIX, KUBOTHBIX
1 0aKTepHaNibHEIX KIIETOK.

IIpakTHuyeckas pabora «lI3yueHre MeTOIOB KIETOYHOM OHOIOrHH (xpomatorpadus,
37eKTpodopes, nudhepeHImaTEHOE neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckas OPraHM3anus KJIeTKH

XUMMYECKU#l COCTaB KIIETKH. Maxkpo-, MEKpO- ¥ yabTpaMUKpodIeMeHTs. Boma u eé
POJb  Kak  pacTBODHTENs, peareHTa, ydacTHe B CTPYKTYPHUPOBaHUH  KIIETKH,
Telmopery i,  MuHepanbHble BeleCcTBAa KIETKH, WX OMOJOTHYecKas posb. Poinb
KaTMOHOB ¥ aHHOHOB B KJIETKeE.

Opranumdeckue  BemlecTBa  KieTKH.  BHOIOIHYECKHe [IOJIUMEpEl.  benkw.
AMUHOKHCIIOTHBIA  COCTAB  GeJKOB. CTpykTypel 0enkoBOW MoseKydsl. Ilepeudmast
CTpYKTypa OeNKa, NenTUIHAsS CBA3b. Bropuunas, TpeTuuHas, YeTBepTHUHAS CTPYKTYDbL.
Henaryparus. CgoiicTBa Genkos. Krnaccupuranus Genkos. Buonmornueckme ¢yHKIHN
0enxoB. ITpuonwr.

VYriesonsl. MoHocaxapupl, AVCaxXapUIbl, OUTOCAXapUIBl U IOJIHCaxapuabl. 0Ll
[UIaH CTPOCHHUS M (H3MKO-XMMHYECKHe CBOMCTBA YITIEBOMOB. BHOTOrHuecKiie GyHKIIH
YTIIEBOIOB.

Jlarner.  TuapodunsHo-ruapodoGHEE  CBOMCTRA. Kraccuukanus munumos.
Tpurnunepunpr, pochonunumel, Bocky, crepouipl. buonmorndyeckue (GyHKIMH TUMUNOB.



Ob6mue cBoicTBa GHOTOrHYECKIX MeMOpaH — TeKy4ecTb, CIIOCOBHOCT K CAMO3aMBIKAHUIO.
TIOJTYIIPOHUIIAEMOCTb.

Hykneunosele kucmorsr. JJHK wu PHK. CTpoeHrue HYKIEHMHOBBIX
Hyxneotunsr. Ilpuanun KommneMeHTapHocTH. Ilpasuno Yapradda. Crpykrypa JHK —
ABOWHAs CrUpalb. MECTOHAXOXKICHHE W OHOJOTHIECKHE ¢dbyskuun JIHK. Buner PHK.
Oyukuuu PHK B kieTke.

Crpoenne wmonekynsr ATO. Maxkposprudeckne cBsisu B Moiekyne AT®.
bronoruueckue dyuknun AT®. BoccTaHoBIeHHbIE IIEPEHOCYUKH, UX (DYHKIIMH B KIIETKE.
Hpyeue wnykneosuompupocgpamer (HTD). CexsenupoBanne JIHK. Memoow: cenomuxu,
MPAHCKPUNINOMUKY, NPOMEOMUKU.

CTpykTypHas GHOIOrUs: GHOXUMAYECKHE U OHodm3MYIeCKre NCCIeq0BaHus COCTARA U
TPOCTPaHCTBEHHON CTPYKTYphl OHOMOINEKYT. Moodenuposanue cmpykmypsl u Qyrryuil
OUOMONEKY U uX KOMNIEKCO. Komnviomepnoiii  Ousaiin u  opeanudeckuti ciiime:
OUOMONEKYIL U UX HENPUPOOHBIX AHANO208.

HemMoHcTpanuu

Ioptpetsr: JI. Tlomunr, Jx. Vorconm, . Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. Ilpy3unep. '

HAuarpammer:  «Pacrpenenenue XMMHYECKHX DIEMEHTOB B HEXHBOM IIPUPOLIEN,
«PacnpeneneHue XuMAUIECKHX 3]IEMEHTOB B JKHBOM [IPUPOAELY.

Tabmuer u cxemsr: «Ileprogudeckas TabInIa XUMAUECKIX 3JIEMEHTOBY, «CTpoeHue
MOIEKYNIbl BOIbI», «BelecTsa B cocraBe opranuzMoB», «CTpOeHHe MOJEKYIB OelKay,
«CTpYKTypBl GEIIKOBOH MOJIEKyIIbl», «CTpoeHre MOJIeKyNl yrieBomoBy», «CTpoeHue
MOJICKYJI IMITUAO0BY, «HyKiIenHOBBIe KUCTOTE, «CTpoeHHe MOJEKYJIBI ATD.

Obopynosanue: xumMudeckas mocya u 0GopyHOBaHYe.

JlaGopaTopHasi paGora «OOHapyxeHre OEIKOB C IIOMOIIBI0 KaAdeCTREHHbIY
peakiuy.

JlaGopatopnas paGoTa «VccnenoBaHHe HYKICHHOBBIX KHCIOT, BBIIENEHHAIX 13
KJIETOK Pa3jIM4HbBIX OPraHU3MOBY.

Tema 5. CTpoenue n pynkunn KieTkn

Tunbr  xjmeTok:  sykapumoTHdeckas W npokapuotudeckas.  CTpyKTypHO-
(QyHKLIHOHATBHEIE 06Pa30BAHUS KIETKH.

CTpoenne mpoxaprotudeckoit kierkd. KieTounas cTeHKa OakTepuit U apxew.
OcobennocTu crpoeHust reTepoTpodHOl u aBTOTPO(QHON MPOKAPHOTHUECKUX KJIETOK.
MecTo 1 posk mpokapuoT B GroreH03ax.

CrpoeHne u  QyHKUHOHHMpOBaHWE SyKAapHOTHYeCKOM KieTkd. IlmasmMaTHueckas
MeMOpana (m1asmanemma). CTPYKTypa [1a3MaTHdecKoi MeMOpaHbl. TpaHCHOPT BelecTs

AKTHBHBIH (IIEPBUYHBIN W BTODHYHBIM aKTHBHBIMA TpaHcnopT). [lomympoHuiiae viocTs
MeMOpaHnsl. Pa6orta HaTPUH-KAJIMEeBOTO0 HACcOcCa. DHAOILMTO3: IMHHOIKUTO3, (haroLuTos.



Ox3onuTo3. Knerounas crenka. CTpykrypa W QyHKIMM KIETOYHOH CTEHKM pacTeHwii,
rpudoB.

[uronnasma. Lurozons. Iutockener. HBrxenne 1uTonnasMel. Opradonuabl KIETKH.
OnromeMbpaHHble OPraHOMABI KICTKH: 3HAomIasMatuyeckas cers (OIIC), ammapar
l'onbmoxn, nmsocombr, ux crpoenme u ¢Gynkuuyu. B3auMocBA3b  OIHOMEMOPaHHBIX
OPTaHOMAO0B KNeTKH. CTpOoeHWe TIpaHyIsIpHOTO peTHKyIyMa. Mexawusm HanpasieHus
benxos ¢ DIIC. CuHTe3 pacTBOPHMBIX GenkoB. CHHTE3 KIETOIHBIX MeMOpaH. [nankuii
(arpaHymIsApHBIN) SHAOMIA3MATHYECKHIL petukynyMm. CekpeTopHas QYHKIUS arnmnapaTa
I'osbmxw. Moouguxayus 6enxoe 6 annapame I oneoacu. Copmuposxa 6enxkos 6 annapame
T'onvoorcu. TpaHCHOPT BellecTB B KieTKe. Bakyomu pacTuTensHBIX KiIeTOK. KieTouHbIH
cok. Typrop.

ITolyaBTOHOMHBIE OPraHOUIBI KIETKH: MUTOXOHJPHH, IIACTUABL. [Ipoucxosicoerue
Mumoxonopuii u nnacmuo. Cumébuozenes (K.C. Mepeoickosckuii, JI. Mapzynuc). Ctpoenue u
(QYHKUME MUTOXOHAPHE W IUIACTHIL IlepBuuHEIe, BTOpHYHBIE W CIOXKHBIE ILJIACTHIBI
(oTocHHTe3MpYIOMX SyKapHOT. XJI0pONIacThl, XPOMOILIACTBI, JIEHKOILIACTEl BBICIIHX
pacTeHul.

HemeMOpaHHBIE OpraHOWmBI KIEeTKU Crpoenre u QyHKIMH HeMeMOPaHHBIX
OPTaHOMIOB KJIETKU. Pubocomsr. [Ipomesicymounsie guramenmor. MuKpodUIAMEHTEL.
Axmunosoie  muxpogunamenmer. MpllleUHble  KNETKH. AKMUHOBLIC — KOMAOHEHNbI
Hemvlerelx  kaemox. Mukporpybouku. Kiertounsrit mentp. CTpoeHHe U JIBHIKEHME
KIYTMKOB M pecHum4YeK. Mukporpybouku ruromnasmel.  LleHTpuons. Lo,
accoyuuposanneie ¢ Mukpogunamenmamu u muxpompybouxamu. Momopnuie benxu.

Anpo. O6omnouxa sinpa, XpOMaTHH, KapHoIuiasma, sIpbIIIKY, X CTPOSHUE U (OYHKIIUH.
AnepHblli  GeNKOBBIM  MaTpHKC. IIpocTpaHCTBEHHOE — PACIIONOKEHHE XPOMOCOM B
MHTephasHOM sipe. Dyxpomamun u eemepoxpomamuH. Benkum XpoMmaThHa — THCTOHBEIL.
Hunamuxa s0eproii obonouxu 6 mumose. Aoepnuiti mpancnopm.

Knerounpie  Bxmouenns. CpaBHUTeNTbHAs XapaKTEPUCTHKA —KJIETOK 3YKapHoT
(PacTUTENIBHOM, )KMBOTHOIH, IpUOHOM).

HemoHcTpanuu

HoprpeTsr: K.C. Mepesxkosckuit, JI. Maprymuc.

Tabnuusr u cxemsr: «CTpoenne sykaproTHUECKOH KIeTKn», «CTpoeHue >XUBOTHOMH
KIeTKu», «CTpOeHHe pacTUTETbHON KIETKHY, «CTpoeHue MHUTOXOHIPHEY, «f11po»,
«CTpoeHHe POKapHOTHIECKON KIETKID).

ObopynoBagme: CBETOBOH MUKPOCKOTII, MHUKPOIIPENapaThl PaCTUTENIBHBIX, KHBOTHBIX
KJICTOK, MUKpOTIpeTIapaTsl OaKTepHaabHbIX KIETOK.

JlaGopaTopnas pa6ora «3yuchue CTPOEHHUS KIIETOK PA3JIMYHBIX OPTaHHU3MOB).

IlpakTu4eckas paGora «M3ydenue cBONCTB KIETOYHOM MeMOpaHBbI».

Jlabopatopuasi paGora «MccnegoBaHwe mIIasMoNM3a W JeIUIa3MoJin3a B
PACTUTENIBHBIX KIETKAX.



IlpakTuyeckass pabora «V3ydyenwe [BMKEHHS LWTOINIA3MBl B PACTIITE kil
KIIETKaX).

Tema 6. OGmen BelecTB M NpeBpalleHne SHEPIUH B KIETKe

ACCUMAIALMA ¥ JUCCHMUISAINMS — JBE CTOPOHBI MeTabomusma. Tumbl oOMeHa
BEILIECTB: aBTOTPOGHBIA U reTepoTpodHbIA. YUyacTue KUCIOpoaa B OOMEHHBIX MIPOIECCAX.
OHepreTudeckoe obecleueHue KIeTKH: IpeBpanieHne AT® B 0OMeHHBIX IMIpOleccax.
DepMEeHTATUBHBIN XapaKTep peakiuii KIeTO9Horo Mmerabonusma. GepMeHTEI, HX CTPOEHHE,
CBOWCTBA ¥ MeXaHU3M JelcTBus. Kodepmentsl. OTnuuns GepMEHTOB OT HEOPTaHUUECKHX
KaTalu3aTOpOB. belnKu-akTUBATOPbI W  OENKU-HHTHOUTOPBL. 3aBHCUMOCTH CKOPOCTH
(bepMEHTaTHBHBIX PeakKiuii OT pa3IuIHEIX (GaKTOPOB.

[lepBUYHBIN CHHTE3 OPTaHMYECKUX BEINECTB B KleTke. DOTOCUHTES. AHOKCUCHHDIT U
OKcueennvlll (pomocunmes 'y baxmepuil. Ceemocobuparowue NUSMeHmovl U NSV ICHIb!
peaxkyuonnoeo yenmpa. Pone xijopommactoB B mporecce (oTocuHTesa. Crertonad
TeMHOBast (aspl. Pomodvixanue, Cs., Cy u CAM-munvr pomocurnmesa. TIpogyKTiEHOCT
¢orocunTe3a. BnusHue pasnuMuHBIX (GAKTOPOB Ha CKOPOCTh (DOTOCHHTE3a. SHAueHUe
(doTocuHTE3A.

XemocunTes. Pa3HooOpasuve OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQUIMPYIOIIIE
OakTepum, Keme300aKTepuu, CepobAKTEpUM, BOAOPOJHLIE OAKTEPUH. 3HAUYEHHE
XEMOCHHTE3a.

AHaspoOHBle OpraHusmbl. Bupsl 6pokeHus. IIpomyKTel OpoXkeHHs U UX
HCTIONB30BaHUE YeNIOBEKOM. AHa3pOOHbBIe MUKPOOPTraHU3MBI KaK 00beKThl OMOTEXHOJIOI UK
U BO30yauTEIH GOJIe3HEH.

ABpOOHBIE OPTraHU3MBI. DTallbl SHEPreTUUeckoro oomeHa. [IoAroTOBUTENBHBIN JTATL.
['muKonmus — OeCKUCIOPOHOE PaCIlENIeHHE TIIOKO3BL.

buonoruueckoe OoKHcIeHHe, WM KJIETOYHOE [bIXaHHe. PoIb MHUTOXOHIpHIT E
Iporeccax OMOJIOTHYeCKOro OKWCHeHHs. ILluknudeckde peaknuu. OKHCIUTENBHOE
docdopunuposanue. Duepeus mMembpanHoeo 2paoueHma npomonos. Cunmes ATD:
paboma npomonnoii AT®-cunmaszer. [IpenMyinecTBa aspobHOrO IMyTH OOMeHa BEIIECTB
nepen anaspoOHBIM. D(h(HEeKTHBHOCTH SHEPIeTUIECKOT0 0OMEHa.

HeMoHeTpanun

[oprperer: [Ix. Ilpuctim, K. A. Tumwmpszes, C. H. Bunorpaackuii, B. A.
Ourensrapat, I[1. Murtgenn, I'. A. 3aBap3uH.

Tabauupr n cxemsl: «DOTOCHHTESY, «DHepreTUdecKuii 0OMen», «BrocuHTe3 Genkay,
«CtpoeHnue pepmenTay, «XeMOCHHTES.

ObGopynoBaHue: CBETOBOM MHUKPOCKOIN, OOOPYIOBaHHME Ui  HPUTOTOBIEHMUS
IIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPEIapaToB.

JlaGopaTopnas paGora «l/3yueHHe KaTalUTUUECKOM AKTUBHOCTU (DEPMEHTOB (Ha
[IprMepe aMHJIa3bl UM KaTaxassl)y».



JlaGopatopnas paGora «I3yuenue (DEPMEHTATHBHOIO DACIIENIEHHS epPOKCHIA
BOAOPOZa B PaCTUTENBHBIX U )KHBOTHBIX KIIETKAX).

JlaGopaTopnas pa6ora «CpaBHenue IPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a.

JlaGopaTopuas paGora «CpasreHue TPOLIECCOB OPOXKEHUS U JBIXAHUS.

Tema 7. HacneacrBennas HH(poOpMaNKs H pea/iu3anus e€ B KIeTKe

Peaknuu wmaTpuuHOro cuHTe3a. IIpUHIMI ~ KOMIIIEMEHTAPHOCTH B pPeaKLisX
MATPUIHOTO cuHTesa. Peanusanms HacnencTBeHHONH nHOpMALHY. [eHETHYECKHUIT KO, ero
cBorcTBa. TpaHckpumums — MaTpuuHbld cuHTe3 PHK. IIpuHUOMNBI TpaHCKPHIINY:
KOMILIEMEHTAPHOCTE, aHTUIAPAIIENBHOCT, aCHMMETPHYHOCTE. CO3pe8aHue MampuiHbix
PHK 6 syxapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpaucnsims u e€ sramsl. Yuactue TpancnopTHeIX PHK B OnocunTe3e 6emka. Ycnosus
buocunresa 6ernka. Konupoparue amunokucior. Pois pubocoM B OuocuHTe3e HeKa.

Cospemennvie npedcmasnenus o cmpoeruu 2enoe. OpraHu3ans FeHOMa Y TIPOKapPUOT
¥ OYKapuoT. Peryisanus akTHBHOCTH IeHOB y npokapuoT. I'unoresa onepona (®. Kaxoo,
K. Mano). Monexynaprnwie mexanuzmo SKCHpeccuu 2enHos y aykapuom. Ponv xpomamuna 6
peaynayuu pabomer eenos. Perymarms oOMeHHBIX mporeccoB B kietke. Kietounmi
rOMEOCTa3.

Bupycel — HekileTouHbIe HOPMBI HKU3HU U OBIUrATHELE napasuTel. CTpOEHUE TTPOCTHIX
1 CIOXHBIX BHUDPYCOB, DETPOBHUPYCOB, Oaxtepuodaros. Kuswennwui yuxn [JHK-
codepacawux  eupycos, PHK-cooepocawyux  supycos, b6axmepuogpazos. Obpcinnasn
MPAHCKPUNYus, peeepmasa, unmezpasa.

Bupycuele 3abosieBanus uemoBexa, KUBOTHBIX, pacteHuit. CIIM]], COVID-19,
COIMANbHBIE U MEAULMHCKIE TIPOOIIEMB.

buounpopmamuxa: unmeepayus U amaius Oonvwiux maccusos («bigdatay)
CMPYKMYpHoIX  buono2uveckux Oaunvix. Hanomexwonozuu e 6uonoeuu u Meouyume.
lpoepammupyemvie ynxyuu benxos. Cnocober docmasku Jlekapcms.

HemoHcTpamun

Hoptpetsr: H. K. Konsios, JI. V. MBaHOBCKHUii.

Tabmuer u  cxemsr:  «buocunTes Oenka», «l'eHermueckuit kom», «BuUpychb»,
«baxtepuodarmy.

IIpaxkTuyeckas paGora «Cosznanue Momeny BHpYCa».

Tema 8. XKuzneHHbIH MUK KIETKH

KneTounsiii muKi, ero meprome! u perysuus. Hntepdaza u muro3. Ocobennocru
[IPOLECCOB,  mMpoTeKalouX B HHTepdase. IIOATOTOBKA KJIETKH K  JeleHHUIO.
IIpecunTeTnueckuit (IOCTMUTOTHYECKUH), CHHTETHYECKHH ¥  MOCTCHHTETHYECKHil
(IpeMuTOTHYECKMI) TTepHO BT uHTEep(da3EbI.

Matpuunsiit  cuntes JIHK — permmvkanys. IIpuHnuner permukamuu — JTHK:
KOMIITIEMEHTAPHOCTD, IIONYKOHCEPBATHBHBIA CHHTE3, AHTHIIAPAIUIEIBHOCTE. MexaHusMm
permkanuu - JTHK.  Xpomocomsl. CTpoeHHE XpOMOCOM. Tenomepsl u Tenomepasa.



XpOMOCOMHBIM HabOp KIETKM — KapHOTHI. JIMIUIOMIHBIA U TalIOUAHBIN  HiO0pb
xpomocoM. ['omonornuHeie XpoMocombl. [1010BbIE XPOMOCOMBEI.

Henenue knetku — Muto3. CTaIuu MUTO3a W MMPOUCXOMAAIINE B HUX NPOLECCH. THIIbI
muTO3a. KaprokuHes u uTokuHe3. bruonornueckoe 3HaueHUE MUTO3A.

Peryasmus MUTOTHYECKOTO ITHKiIa KIeTKH. [IporpaMMupyeMas KiIeTo4dHas rudens —
aronTo3.

Knerounoe smapo, XpoMOCOMBI, (YHKIMOHaTbHAsS TeHOMHUKA. Mexarusmol
nponugepayuu, ougpgepenyuposxu, cmapenus u 2ubenu kiemox. «Lugposas xiemra» —
buoungopmamuyeckue Mooenu QYHKYUOHUPOBAHUS KIEMKU.

JeMOHCTpamun

Tabmuiel 1 cxemsul: « KHU3HEHHBIN LUK KIETKWY, «MUT03», «CTPOEHUE XPOMOCON».
«Penmnmuxarus JTHK».

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompenaparsl: «MHTO3 B iieTKax
KOPELIKa JIyKa.

JlaGopaTopHas pab6ora «l3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGopaTopHas pabora «Habmronenre MUTO3a B KJIeTKax KOHYHKA KOpeIlKa JIyKa (Ha
IOTOBBIX MUKpOIIpenaparax ).

Tema 9. CTtpoenue u GpyHKIHH OPraHU3MOB

buonoruueckoe pasHooOpasue opraHu3MoB. OIHOKIETOYHBIE, KOJOHUAJIBHBIE,
MHOTI'OKJIETOYHbIE OPTaHU3MBL.

OcoOEeHHOCTH CTPOEHUS U IKM3HENESITeTBHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baxrepun, apxeu, OTHOKIETOYHEIE TPUOBI, OTHOKJIETOUHBIE BOJOPOCIH, APYTHe MTPOTHCTHL.
KosnonuansHble OpraHu3Mel.

BsaumocBsa3p yHacTe MHOTOKJIETOYHOTO OpraHu3Ma. T'KaHM, OpraHbl M CliCTeMbl
opraHos. Oprausm Kak enuHoe 1enoe. [ 'omeocTas.

Txanu pactenuit. Tumbel pacTUTENBHBIX TKaHel: oOpas3oBareibHas, IOKPOBHas,
MPOBOMAINAS, OCHOBHas, MexaHudeckas. OCOOESHHOCTH CTpPOEHHWs, (QyHKUWH u
PacIoIOKEHH TKaHEN B OpraHax pacTeHUH.

TkaHU OKUBOTHBIX W dYeJlOBeKa. TWIBI JKMBOTHBIX TKaHEH: OIHUTeNralbHas,
COCIMHUTENBHAS, MbIlleYHas, HepBHas. (OCOOEHHOCTH CTpPOEHMs, (YHKIWK U
PacCIIOJIOXKEHH TKaHEeW B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranel. BereratuBHble ¥ TreHepaTHBHBIE OpraHbl pacTeHHH. OpraHel U CHCTEMBI
OpraHoB XKMBOTHBIX U YenoBeka. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opramm3moB. Kapkac pacteHuil. Ckenersl OJHOKIETOYHEIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHBI W BHYTpeHHUH ckeneT. CTpoeHHe 1 THiib!
COEIMHEHUS KOCTEN.

JIBIDKeHHE OpraHu3MOB. JIBMIKEHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEGonaHOe,
KTYTHKOBOE, PECHHYHOE. [[BU)KeHHWE MHOTOKJIETOYHBIX PACTEHHH: TPOMM3MBI U HACTHUH.



JIBIOKEHME MHOTOKIETOYHBIX SKHBOTHEIX M 4eJIOBeKa: MBIIICYHAS CHCTeMa. Pediekc.
CKeJleTHbIE MBIIIIIBI 1 1X pabora.

Ilutarne opranmsmos. Ilornomenue Bombl, yriekuciaoro rasa u MHHEPAJIbHBIX
BCIICCTB pacTeHHAMH. [IuTaHWe IKUBOTHEIX. Brytpumnonoctaoe u BHYTPHUKIIETOUHOE
fuiesapenne. IluTaHne MO3BOHOYHEIX KHUBOTHBIX. OTIEIb IUIIEBAPUTENBHOTO TPaKTa.
ITumeBapuTensHble KKenesmL. IlumeBapuTenbHas cucTeMa yenoBexa.

Hpixanne opranusmos. Jlprxanue pactenui. [lpixanue KMBOTHBIX. JTuddysus rasos
1€PE3 IIOBEPXHOCTH KileTKU. KokHOe neixaHwe. JprxatenpHas noBepxuocth. JKaGeproe u
NIETOYHOE JbIXaHUe. JIpIXaHHE MO3BOHOYHEIX JKUBOTHBIX H YeJIOBEKAa. DBOIIOLHOHHOE
YCJIOXKHCHUE CTPOCHHUS JIETKHMX [O3BOHOYHBIX SKHBOTHELX. JbIXaTenbHast CHCTEMa YeloBeKa.
MexaHu3M BeHTHIALMA TETKEX y UTHI W MICKONUTAIOMMX. Perymanus nprxanws.
JbIXaTensHple 06bEMBL.

Tpancnopr Bemects y OPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI PaCTeHHIL. Tpancnopr
BCINCCTB y KUBOTHBIX. KpoBeHocHas cuctema u ed opranel. KpoBenocHast cucrema
TIO3BOHOHBIX JKMBOTHBIX W dYeloBeka. Cepple, KPOBEHOCHBIE COCYZBI U KpoBb. Kpyru
KPOBOOOpAIIEHHsI. DBOJOLHOHHEIE YCIIOXKHEHHUS CTPOEHUS KPOBEHOCHOM CHCTEMbI
TT03BOHOHBIX KMBOTHBIX. PaGoTa cepana u eé PETyISIus.

Brinenenue y opranusmos. Boinenenne y pacrenmii. Brimenenue Yy JKHUBOTHBIX.
Coxpaturernbrbie Bakyonw. Oprauer Belnenenus. Ounbrparus, CeKpelnus U oOpaTHOe
BCACbIBAHHE KaK MeXaHWU3MBI DPabOThl OPraHOB BhITeNeHHS. CBS3h HONOCTH Tena C
KPOBEHOCHOH M BBINENHTEIBHON CHCTeMaMu. BhimereHue Yy TIO3BOHOYHBIX J>KHBOTHBIX U
denoseka. Ilouku. Crpoenme u QYHKIMOHUpOBaHWe He(poHa. OGpaszoBanne mMouu y
YeJI0BeKa.

3ammra y opranmsmos. 3ammra Y ONHOKJIETOYHBIX OopraHu3MoB. Crops! 6akTepuii u
[UCTBI  TIPOCTEHINHUX. 3aIquTa y MHOTOKIETOYHBIX pacrennii. Kytuxyma. Cpencrsa
[IACCUBHOW ¥ XMUMHYECKOH 3aIIIUTEHL. DUTOHIIUEL.

3allkTa y MHOTOKJICTOYHBIX IKHBOTHBLX. IIOKpOBBI UM HMX MPOH3BOMHEIE. 3al[UTa
OpraHusMa oT OonesHeif. MIMMyHHAas cHcTeMa HYeloBeKa. Kierounsiii u rymopanbHbIii
UMMYHUTET. BpoxnéHHBIN #H NPUOOPETEHHBIN  crienupuuecKuit UMMYHHTET. Teopus
KJIOHAbHO-CENEKTUBHOTO  uMMyHuTeta (II. Dpnux, @©. M. beprer, C. Tonerasa).
Bocnanutensusle oTBeTH OpraHu3MOB. POIb BPOKIEHHOrO MMMYHHTETAa B pasBHTHU
CHUCTEMHEIX 3a00JIeBaHMiA.

Pasnpaxumocts u perymsims Y OpraHusMoB. PasnpaXMMOCTh y OJHOKIETOUHBIX
OpranusMoB. Takcucrl. Pasmpaxxumocts u peryianus y pacreHui. PocToBble BelecTBa u
WX 3HAUYCHHE.

Hepsras cuctema u PebIEKTOPHAS PETyIALNS y KUBOTHBIX. Heppras cuctema u eé
OTZENEL. JBOMOLUOHHOE YCIOKHEHNE CTPOCHHS HEPBHOH CUCTEMBI Y KMBOTHBIX. OTIEbI
T'OJIOBHOT'O MO3Ta IO3BOHOYHEIX KHBOTHBIX. Pednekc u pediexropras myra. Besyciosnbie
U YCIIOBHBIE pediIeKCEhI.



I'yMopasibHast perynsius u sHIOKPHHHAS CHCTEMA UBOTHBIX M YeTOBEK.
SHIOKPUHHOM CHUCTEMBI M WX TOPMOHSL. JleficTBHEe TOpPMOHOB. B3anmMOCBS3b BEepBHOU U
SHIOKPUHHOH cucTeM. ['unoTanamo-runodusapHas cucreMa.

HemoHcTpanuu

IToptpet: W. I1. ITaBnos.

Tabmuupr u cxemsl: «OIHOKIETOUHEIE BOZOPOCIHY, «MHOTOKIETOUHBIE BOZIOPOCIIN»,
«baxrepum», «IIpocreitime», «OpraHsl IBETKOBBIX pacteHuin», «CHCTeMBl OpraHoB
[TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHnHee cTpoenue Hacekombix», «TkaHM pacTeHHil»,
«Kopuespie cucremsr», «Ctpoenue crebsy, «CTpoeHue JTUCTOBOM IIACTHHKNY, «TkaHu
KUBOTHBIX», «Ckener 4enobeka», «[luiesaputensHas cucteMa», «KposeHocHas
cucremar», «Jlpixatensnas cuctema», «HepsHas cucTemay, «Koxa», «Mpliieunas
cucTeMay, «BelnenuTenbHas cucteMay, « DHIOKpUHHAS CHCTeMay, «CTpOEHHE Mblllio
«MmmynuTeT, «Kuimeunononoctasley, «Cxema MHTAHUA pacteHun», «KpopernocHsle

CHCTEMBI TIO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHHe Tuapel», «CTpOEHHE InaHapLiy,
«BHYTpeHHEe CTpPOCHHUE JI0XKIEBOIO YepBsy, «Hepsnas cucrema prio», «HepBHas crcrema
mrymkuy, «HepBHas cucTema mpecMsikaromuxcsy, «HepBHas crcrema mTHID, «HepsHas
CUCTEMa MJICKOTIMTalOUX», «HepBHas cuctema uenoBekay, «Pedexcy.

ObopynoBaHue:  CBETOBOH  MHKPOCKOLL, MHUKpPOIIpenaparsl  OJHOKJIETOYHBIX
OPTraHM3MOB, MHKDOIIpPEnapaThl TKaHEH, paKOBHHBI MOJUIFOCKOB, KOJJIEKIIMM HACEKOMBIX,
MTJIOKOXKHUX, JKUBBIC OK3EMIULIPHI KOMHATHBIX PACTCHHM, repOapuy pacTeHHMi pasHbIX
OTHCNIOB, BIAXHBIE MpEHapaThl > KUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJJIEKLIUU
0CCII03BOHOYHBIX JKHBOTHBIX, CKEJIeT YeloBeKa, o0opynoBaHuEe IS JEMOHCTPAaLUK
TOYBEHHOIO0 W BO3AYIIHOTO NHMTAHHWS PACTEHUM, paclleIuieHus Kpaxmaia U OeNKOB Iox
JledcTBHEM (epMeHTOB, 00OpyHOBaHHE JUIs JEMOHCTpAllUM OMBITOB 110 M3M:
KUSHEHHOH EMKOCTH JETKHX, MEXaHH3Ma JIbIXATEeNbHBIX IBIIKEHUM, MOJENH TOJ0BHOMO
MO3Ta Pa3JIMYHbBIX KUBOTHBIX.

JlaGopaTopnas pa6ora «/3y4eHue TKaHei pacTeHu.

JlabopaTopnasi paGora «/3yueHue TkaHel KUBOTHBIXY.

JlabopaTopras paGora «3ydenue OPraHoOB I[BETKOBOI'O PACTEHUSD.

Tema 10. PasmHo:keHHe U pasBHTHE OPraHA3MOB

DOpMEI Pa3MHOKEHHSI OPTaHHU3MOB: GECIIONOE (BKJTFOYAsT BEreTaTUBHOE) U IIOJIOBOE.

Bumer  Gecronioro  pasMHOKeHwHS: [IOYKOBAHWE,  CHOPYJSLUS,  (GparMeHTaIus,
KJIIOHUPOBAaHHE.

D

(

IlonoBoe pasmuoxenue. [TonoBsle KieTKH, WX rameTsl. Meios. CTamuu Meiiosa.
[ToBenenne xpomocoM B Meiiose. Kpoccurrosep. buomorndeckmii cMBICH Melioza U
[10I0BOTO mponecca. MeHos 1 ero MecTo B )XH3HEHHOM IUKIIE OPTaHH3MOB.

IlpenzaponpimieBoe  passutre. [ ameToreHes y KHUBOTHBIX. IloJlOBBIE Kejiesbi.
O6pasoBanue U pasBUTHE IIOJOBBIX KIETOK. Crnepmarorenes u oorene3. (Tpoenue
IIOJIOBBIX KIIETOK.



OmnonotBoperrie  u  aMOproOHATBHOE pa3sBUTHE  JKUBOTHBIX.  CIOCOOEI
OILIOOTBOPEHHSA: HapyKHOE, BHyTpeHHee. [lapTreHoreHes.

MnnusunyansHoe pasBuTHE OpraHU3MOB (oHTOTEHE3). DMOPHONOTHSA — Hayka o
PasBUTHH  OpraHU3MOB. Mopgocenes — o00Ha u3 2nagnvix  mpobnem smbpUOIO L.
Konyenyusn mopgpozenoe u modenu mopgpozernesa. Cramuu SMOpHOreHe3a XHUBOTHbIX {Ha
IpuMepe  narymku). Jlpobmenwe. Tumel  mpoGiieHus. Llemepmunuposannce 1
HedepMuHuposannoe OpobieHue. Bracmyna, muner 6nacmyn. Oco6eHHOCTH IpOOIIeHMS
MJICKONUTAIOIMX. 3apOABIIIEBbIe JTUCTKH (TacTpy/IAys). 3aKiIanKka OpraHoB U TKaHel U3
38pOJIBIIICBBIX  JUCTKOB. B3auMHOe BNHSHHME dYacTel pa3BUBAIONIETOCS 3apOMbILIA
(aMOpHoHanbHAS MHAYKIWSA). 3akiIafka IUlaHA CTPOEHHS JHMBOTHOTO Kak pe3yabTaT
MCPapXUICCKUX  B3aMMOJEGUCTBHA TeHOB. BimsHue Ha 5MOpHOHANTBLHOE pa3BUTHE
Pa3NMYHBIX (AKTOPOB OKPYIKAIOIIEH CPEJIEL.

Poct u pasBuTHE XMBOTHBIX. [octomOproHanbHb mepuon. IIpsMoe M HempsiMoe
passuThe. PasButne ¢ MeTaMOpdo30oM y GeCHO3BOHOYHBIX M TMO3BOHOYHBIX *KHBOTHBIX.
buonorndyeckoe 3HaueHue mpsmMoro u HEeNpPsSIMOI'0 Pa3BHUTHUSA, HMX PACHpPOCTpaHEHHE B
npupozie. Tumsl pocta KHBOTHBIX. MaKTOPH PEryISIIHH poCTa XXUBOTHBIX M 4YEIOBEKa.
Crammu mocTsMOpHOHANEHOTO pa3BUTHS Yy KHBOTHBIX W 4enoBeka. [leprompl oHTOreHesa
denoseka. CTapeHne u CMepTh KaK GHOJIOrHYecKre IPOLECChL.

PasmHOXeHMe 1 pasBuTHe pacTeHwmil. [ameTodur u cnopodur. Meito3 B XKU3HEHHOM
muKie pacrenuid. OOpasosanue crmop B mpomecce Meifosa. ['amMeToreHes y pacTeHmi.
OI1010TBOpeHre U pasBUTHE PaCTHTENBHBIX Opra"u3MoB. /IBOMHOE OIIOJOTBOpEHUE Y
[IBETKOBBIX pacTeHuit. OOpa3zoBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETyIAIUY OHTOTeHe3a y PACTEHMI 1 JKUBOTHBIX.

HemoncTpanun

[Toptpetsr: C. I'. Hapammun, X. Illneman.

Tabmanpl  u  cxemel:  «BereratusHoe pasMHOXeHue», «Tumbl — Oecronoro
Pa3sMHOKEHUS, «Pa3MHOXeHHe XJIaMUAIOMOHAIBIY, «Pa3MHOXeHH1e 3BIJIEHBDY,
«PasmHOXeHHe rHapE, «Meiiosy, «Xpomocombly, «l'amerorenes», «Crpoenne
SUIEKIIETKA M CTIepMaTo3onnay, «OCHOBHBIE CTATUH OHTOTEHE3aY, «IIpsmoe u Hempsmoe
pasButHe», «PasButhe Maiickoro xyka», «Passuthe capaHuu», «Pa3BUTHE IATYIIKUY,
«JIBOHHOE OTIIONOTBOPEHHE Y IIBETKOBBIX PACTEHHIl, «CTpoeHHe CeMsTH OJHOJOILHLIX U
ABYNONBHBIX DPACTeHMID», «JKU3HEHHBI LMKJI MOPCKOM KamycThl», «JKH3HEHHbIN UK
MXa, «KU3HEHHBIH UK TanopoTHUKEY, « KH3HEHHBIH UK COCHBDY.

ObGopynosanue:  cBeTOBOH  MHKpPOCKOLL, MUKpOIIpENapaTsl  SHUIEKJIeTOK |
CIICPMATO30U 0B, MOJENb «LIMKIT pa3sBUTHS ATy KM,

JlaGopaTopnas pabora «M3ydeHue CTpPOEHHS TONOBBIX KIETOK HA TOTOBBIX
MUKpOIIpernaparaxy.

IfpakTHyeckas pabora  «BrIgBicHHE IMPU3HAKOB  CXOZACTBAa  3apojbliieH
IMO3BOHOYHBIX XUBOTHBIX)).



JlaGopatophast paGora «Ctpoenue OPraHOB Pa3MHOXKEHH BBICIIUX PACTEHUID.

Tema 11. 'eneTnia — HayKa 0 HAC/IE[CTBEHHOCTH H H3MEHYHBOCTH OPraHU3MOB

Hcropust cTaHOBNEHUS U Pa3BHTHS TeHETHKH Kak Hayku. Paboter I'. Menpens, I'. ne
D®pusa, T. Moprana. Pons oTeuecTBeHHBIX YYCHBIX B pa3sBUTUM reHeTku. Paborsr H. K.
Konenosa, H. Y. Basunosa, A. H. benosepckoro, I'. 1. Kapnieuenko, 10. A. ®unumuenko,
H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TeHETHYECKHME TOHATHS H CHMBOJNEL. | OMOJTOTHYHBIE XPOMOCOMBI,
AJUICTIBHBIE TeHBI, allbTEPHATUBHBIC NPU3HAKM, JOMHHAHTHBIA U PEHeCCHBHBIN IPH3HAK,
TOMO3HI0Ta, TeTCPO3WI0Ta, YUCTas JMHHUSA, THOPHIbLI, TeHOTHUI, (eHOTUN. OCHOBHbBIE
METOZBI TEHETUKH: THOPUIONOTHIECKIH, IUTOTOTMUECKHIA, MOJIEKYJIIPHO-T€HETUUECKHIT.

Hemoncrpauun

Ioprpetsr: I'. Mennens, I'. e ®pus, T. Mopran, H. K. Konsnos, H. Y. Baziiios, A,
H. Benosepckuii, I'. JI. Kapreuenxko, O. A. @unumyerko, H. B. Tumodees-Pecosckuii.

Tabimuer u cxemsl: «MeTozpl rFeHeTHKE, «CXeMbl CKpEIIUBaHUY.

JlabopaTopunas pa6ora «/Ipo3oduna kak 06BEKT TeHETHICCKIX UCCJIETOBAaHUIY.

Tema 12. 3aKOHOMEPHOCTH HaC/IeACTBEHHOCTH

Momnorubpuntoe ckpemusane. IlepBriii 3akoH MeHaens — 3aKOH eIUHOOOpa3us
THOPHIOB TIEPBOTO ITOKOJEHUS. IlpaBuno nomuHUpoBanus. Bropoil 3akoH Mennens —
3aKOH  DACIEIICHUs  NpU3HAKOB.  LIMTONOTHYECKHE  OCHOBHI ~ MOHOTHOPHIHOTO
CKpeIBaHus. I 'MIIoTe3a 4ncTOTH ramer.

AHanusupyoomee  cKpelnuBaHue. IIpomexyTounslii  XapakTep Hacje[OBaHMUI.
Pacenenne mpusnakos npu zHenonHoM JOMUHHUPOBAHHUH.

Murnbpunnoe cxpernusanve. TpeTwil 3aKoH MeHAENS — 3aKOH HE382!1C11 010
HACNIEI0BAHNS IPU3HAKOB. [[UTONOTHYECKHE OCHOBEI IUTHOPHIHOTO CKPEIIHBAHEL.

CuenieHHoe HaciemoBaHue npusHakoB. Paborsr T. Moprana. CueruicHHOe
HACJICNIOBAHNE TEHOB, HApyIIEHWE CHEIUICHHS MeXAy IeHaMH. XPOMOCOMHAs TEOpHs
HaCJICACTBCHHOCTH.

['eneTnxa nona. XpoMoCOMHEIH MexaHU3M OIpEENIEHUA 110J1a. AYTOCOMBI M TI0JIOBBIE
XpPOMOCOMEI. ['oMoramMeTHBIH U F€TepOTraMeTHBIN MOJI. I'eHeTHYeckas CTPYKTypa ITOJIOBBIX
Xpomocom. HaciieioBaHue Npr3HAKOB, CLETUIEHHBIX C TONOM.

['enotun kxax memoctHas cucreMa. ITnelioTponus — MHOXECTBEHHOE AEHCTBHE IeHA.
MHOXeCTBEHHBIH ajienusm. BzaumoneiicTBrue HealebHBIX TEHOB. KomnemeHTapHOCTS.
Onwmcras. [Tonumepus.

I'eHeTn4eckuit KOHTpONs pasBuUTHS pacTeHuH, >XMBOTHBIX W 4YEJOBEKa, a Takike
(DU3HONOTMYECKNX POIEccOB, MOBENEHHS M KOTHUTHBHBIX bysaxmuit. emeriveckiie
MeXaHU3MBl CUMOMOTEHE3a, MEXaHU3MBI B3AUMOIEHCTBHIS «XO3SIHH — [IapasUT» U «XO3SHUH —
MUKpOOHOM». I'eHeTmueckme acHeKThl KOHTPOJS W U3MEHEHHS HaCJIeICTBEHHON
MH(OPMAIUHX B MOKONEHUSIX KIETOK H OpPraHU3MOB.

JemMoHcTpanuu



Ioptperer: I'. Mennens, T. Mopras.

Tabmuubr nm cxemsr: «IlepBelif M BTOpOH 3aKOHBI MeHens», «Tperuli 3akoH
Mernens»,  «ABanmsupyiomee — ckpemuuBaHue», — «HemonHoe TOMUHHAPOBZHUE,
«CuerieHHOe HaceoBaHHe MPU3HAKOB Y Apo30Quiby, «[eHeThka Tmomay, «Kapuotun
uenoBekay, «Kapuotun npozoduien, «Kaprotun nTunb», « MHOKECTBEHHBIH alIeTH3M,
«B3auMmonericTBHE reHOBY.

O6opynoBanue: Momems s JECMOHCTpAIlU 3aKOHOB €OUHO00pa3vs THUOPUIOB
[IEPBOrO IIOKOJEHUSA W PACIICIUIEHUS IPU3HAKOB, MONETh IS JEMOHCTPAIlMH 3aKOHA
HE3aBUCHMOTO HACJEIOBAaHUS MPHU3HAKOB, MOJEIh IS JEMOHCTpAIMH CIEIJIEHHOIO
HaCJIeIOBaHMsI IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapat: «Jpo3oduiar.

IlpakTH4eckas paGora «/3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKPEIMBAHKS y
IPO30(HUITBDY.

IlpakTu4eckas paGora «/3yueHue pe3yqbTaTOB NUTHOPHAHOTO CKPEIIUBAHUS Y
IPO30(DHIIED.

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BsanmorelicTBre reHOTHIIA M Ccpeibl MPU (OPMHUPOBAHUU (eHoTHna. M3MeHUHBOCTS
MpU3HAKOB. KadecTBeHHble M KOIMYECTBEHHBIE IIPU3HAKH. BHIBI HM3MEHUHBOCTH:
HEHACJIC/ICTBEHHAs U HACIIEICTBEHHAS.

Momudukarmonsas U3MEHYUBOCTb. Ponb cpenbl B (hopMrpoBaHUU
MOIMGUKAUMOHHOH M3MeHunBocTH. HopMa peakuwy Hpu3HaKa. BapHalHOHHBIN psin H
BapuanronHas kpusast (B. MoranHcen). CBolicTBa MOIU()UKALIMOHHON H3MEHUMBOCTH.

I'enoTunmyeckas usmenunBocTs. CBONHCTBA €HOTHIIMYECKOH M3MEHYHBOCTH. BHIBI
TCHOTUITMIECKON M3MEHIMBOCTH: KOMOWHATHBHAS, My TAI[OHHAS.

KomOunaTuBHas w3MeH4YMBOCTE. Meito3 W IONOBOM Iporecc — OCHOBa
KOMOWHATUBHOH M3MEHUYMBOCTH. PONb KOMOGMHATHBHON W3MEHUYHBOCTH B CO3IAHHH
TEHETUYECKOTO PasHO00pas3us B Mpeeiax OQHOTO BHUA.

MyTanuonHas M3MEHUYMBOCTb. BuBl MyTalWil: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W MHIYIUPOBAHHEIE MyTALMH. SIEpHBIE W MUTOIIIA3MATHYECKHE MYTALIHIL.
Comartndeckue ¥ 1mooBbie MyTanuy. [[pHarHbl BOSHUKHOBEHUS MyTanul. MyTareHs! 1 ux
BIIUSHWE  HAa  OpPraHM3Mbl. 3aKOHOMEPHOCTH  MYTAallMOHHOI'O  IIPOIecca.  3aKOH
TOMOJIOTHYECKUX PANOB B HaciencTBeHHoW miaMmeHunBoctd (H.M. BaBuioB). Bresimeprast
U3MEHYHBOCTb U HACIIEICTBEHHOCTb.

Onuzenemuxa u snuzeHoMuka, pons Snu2eHemuuecKux Gaxmopos 8 Haciedo8aHUU 1
USMEHYUBOCIU hEeHOMUNULECKUX NPUSHAKOE Y OP2AHUIMOS.

JHeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncer, H. 1. Bapuios.

Tabnumer u cxemsr: «Bumst H3MEHYUBOCTHY, «MoaudukarnonHas U3MEeHIMBOCTHY,
«KomOunatuBHas u3MeHUHBOCTEY, «Meito3y, «OnnmogotrBopenue», «l eHeTHdeckue
3a00JIeBaHuUs YeII0BEKa», «BUIBI MyTALIHil».



Obopynosanue: xugpe u repOapHkle SK3EMIIAPBI KOMHATHBIX PACTEHHMI, PHUCYHKH
(dororpadum) sxuBoTHEX ¢ Pa3IMYHBIMU BUIaMHU U3MEHYHBOCTIL

JaGopartopnas padora «Mccrenoranue 3aKOHOMEPHOCTEH MONUDHKAIHOHHOM
H3MeH1HBoCTH. [TocTpoenue BAPHALIMOHHOT'O Ps/a ¥ BAPHAHOHHO} KPHBOI».

IIpakTuyeckas pagora «MyTanuu y nposodumer (Ha TOTOBBIX MHKpOTIpenaparax)y.

Tema 14. I'enernka venonexa

KapuoTun wenogexa. Mesxnynaponuas [IpOTpaMMa HCCIIEOBaHMs T€HOMA YelIOBeKa.

MGTOI[BI U3YyYEeHUA I'€HETHUKHU YEJIOBEKaA.: FeHeaJIOFI/I‘{eCKI/Iﬁ, 6HH3H€HOBBH’I,
HHTOFCHCTI/ILIGCKHI;I, HOHy.HSIHI/IOHHO-CT&THCTH‘ICCKI/II;’I, MOHeKy.HHpHO-FEHeTH‘IGCI'\'I 1H.
COBpeMeHHOC OolipeneneHune I'€HOTHUIIA: IIOTHOT€HOMHOE CEKBEH!I 0

TCHOTHUIINPOBaHUE, B TOM YHCIIe ¢ nmomonero I1P-ananusa. Hacnencreennsie 3a60e3amiis

IIPEIpacIONOKEHHOCTRIO.  3HaYeHne MEMIIMTHCKON T€HEeTHKH B NPENOTBPAIEHUH U
J€YCHUH TeHETUYECKUX 3aboneBanuii YeJloBeKa. Menuko-renernyeckoe
KOHCYIbTUpoBanue. CTBONOBEIE KIIETKIL ITonarme «reHeTnueckoro rpysa». JTHYecKue
ACIIeKTBI UCCIIEOBAHUH B 061aCTH PENAKTHPOBAHUS F€HOMA U CTBOJIOBBIX KIETOK.

['enetnyeckue (aKTOphI MOBBIIIEH O} 1YBCTBUTEIILHOCTH YEJIOBEKA K usmyeckomy
1 XMMHYECKOMY 3arps3HeHHI0 OKpYXarolmen cpennl. I eHeTHueckas IIPEIPaCIOIOKEHHOCTD
1CJIOBEKA K MATOJIOTHSIM.

Hemoncrpauun

Tabmumer u cxempr: «Kapuorun HEIOBEKaY, «MeTONBI H3yYeHNs TFeHeTHKY Yenope iy,
«['eneTnyeckue 3a00NeBaHus YesoBekay,

IIpakTHyeckas pabora «Cocrapnenue u anamms POZOCIOBHOMY.

Tema 15. Cenexuus OpraHu3MoB

AJLAL CEJIEKITHOHHOMN paGoTEL.

MeTomsr  cemexnmonmoi paboTel.  UcKyccTBeHHBIH OTOOp:  MaccoBBIf u
UHIWBUNYaNbHBIA. DTamnm] KOMOHHAITMOHHOH cenexkuu. Mcnoeitague NPOU3BOIUTEIIEH II0
HoTomCcTBY. OT6Op 110 TCHOTHILY C IIOMOIIBIO OI[EHKH (eHOTHIIA TOTOMCTBA T oTOop Mo
T'CHOTHITY C IIOMOIIBIO aHAH3] JIHK.

HckycerBennrit MYTareHe3 KaK MeTOX CeJeKIHMOHHOM pabotel. Pammanuonnniii u
XUMUICCKHHE MYyTareHe3 Kak HCTOYHHK MYTalliii y KyJIbTYpHBIX (opm OpPraHu3MoB.
Hcnons3oBanne rerommuoro PCNIAKTHPOBAHUS U METONOB DPEKOMOHHAHTHEIX JHK s
[OJIyYEHHUS UCXOMHOIO MaTepuana JUist CeIeKIHy.

Iomyuenue HOIUIION0B. BHyTpuBHIOBas THOpUIHU3anys. Bnuskoponcreentoe
CKpelIuBaHue, wun UHOPHIUHT. Heponctrennoe CKpeIMBAaHUE, WM &yTOPHIHHT.



I'ereposuc u ero mnpuumuer. Mcnombzosamie rereposuca B ceneknuu. Otpaniupas
rubpuusanus. Ipeononenne Gecruionus MeKBUIOBBIX TUOPHIOB. JIOCTIIKEHMS CerleK il
PaCTeHUH Y XKUBOTHEIX. « 3e1éHas pesonioyusny.

CoXpaHeHHe U W3yueHHe TeHeTHIECKIK PECYPCOB KYIBTYPHEIX PACTEHUN U UX ITUKHX
POIMYEH NN CO3NAHMSA HOBBIX COPTOB M T'HOPHIOB CelbCKOXO3SHCTBEHHBIX KyJIBTYP.
H3zyuenue, coxpanenue u ynpasnenue 2enemuuecrumy pecypcamu cenvCKoX0351UCH8eHHbIX U
PIPOMDICIIOBLIX AHCUBOMHDIX 6 YENIAX VIYUULEHUS CYUECBYIOUUX U CO30AHUS HOBbIX 1NOPOO,
JUHUIL U KPOCCO8, 6 MOM uucie ¢ npumeHeHuem COBDEMEHHbIX MEMO008 HAVUHBIX
uccnedosanutl, nepedoswix udeil i NepCneKMuUEHbIX MexHON02UL.

HeMoHcTpanuu

[Toptpetsr: H. Y. Basusos, U. B. Muuypun, I". [I. Kapnieuenxo, IT. I1. JlykpsHEHKO,
b. JI. Actaypos, H. Bopnoyr, /1. K. Benses.

Tabmuubr u cxemsr: «lleHTpsI mpowMCXOXKIeHHS U MHOT'000pa3usi KyJIbTYPHBIX
PacTeHuI», «3aKOH TOMOJIOIHYECKHX PALOB B HACIE[CTBEHHOMN HU3MEHYHUBOCTHY, «MeTo ikl
cenexuuny, «Otnanéunas rubpunusanusy», «MyTareHesy.

JlaGopaTopnast paGora «M3yueHue COPTOB KYyJIBTYPHBIX PAacTeHHH U [OPOJI
JOMAaITHUX YKUBOTHBIX).

Jlabopatopnas paGora «/3yueHue METONOB CeNeKIHH pacTEeHU.

IIpakTuyeckas paGora «[IpuBuBKa pacTeHuii».

IkeKypensi «KOCHOBHEIE METOJ(BI U JTOCTHIKEHIS CEJIEKI[MU PACTEHUH U )KUBOTHBIX (Ha
CCJICKIIMOHHYIO  CTAHLMIO, IUIEMEHHYIO (epMy, COPTOUCIIBITATENbHBIH yJ4acTOK, B
TEIIMYHOE XO35HCTBO, B IA00PATOPHIO arpOyHUBEPCHTETA HITH HAYyIHOTO LIEHTPa)».

Tema 16. BuoTexHOIOrHS H CHHTETHYECKAS GHOIOTHS

OOBeKTEl, HCTIONB3yeMble B GHOTEXHOIOIHH, — KIETOUHBE M TKAHEBBIE KyJIbTYPHI,
MHUKPOOPTaHU3MBI, MX XapaKTepucTHKA. TpaldlUoHHAs OUOTEXHONIOTWS: XJeGormeueHe,
IOJTYUCHIE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOAEIHE. MHKPOOUONOTHIECKHI CHHTE3.
OGBEKTBI MHKPOOGUONIOIUYECKUX TEXHONOTHIA. IIpousBoacTBO Oenka, aMHHOKHCIIOT H
BUTaMUHOB.

Cosnanue TexHONOTMH W HWHCTPYMEHTOB LIEJIEHAIIPABICHHOIO0 U3MEHEeHUs U
KOHCTPYMPOBAHMS T'CHOMOB C NENBIO IIONYYEHWS OPTraHM3MOB M HX KOMIIOHEHTOB,
CONEPKAIINX HE BCTPEHAIOIIKECS B IPUPOJe OHOCHHTETHIECKUE Ty TH.

Knerounas unxeneprs. MeTonsI KynbTyph! KIETOK 1 TKaHeit PAcTEeHUN U )XKUBOTHBIX.
Kpuobanku. Comarndeckas ruOpru3amnus U coMaTHISCKH sMmOpuorenes. Mcrnonb3osanue
TaIVION]IOB B CENICKLUY PaCTeHUi. [1o1yuenue moHokioHanbHbx anmumen. Henonvzosanue
MOHOKIIOHANIGHbIX U NONUKIOHANBHBLIX — aHmumen 6  meduyure. VICKyCCTBEHHOE
OIIONOTBOPEHHE. PEKOHCTPYKIMsS SIALIEKIETOK U KIOHHPOBAHHE JKHBOTHBIX. MeTon
TPaHCIUIAHTAIMK  ep  KIETOK. Texwonoeuu 0300pOGREHUS,  KYNbMUSUPOBAHUA U
MUKPOKIOHANLHO2O PAZMHONCEHUS. CeNbCKOXO3ATCMEEHHBIX KYIbMYP.



XpoMocoMHas W TeHHas VHXEHepUs. VICKycCTBEHHBIM CHHTE3 reHa u
KOHCTpynpoBanue pexombunantHbex JIHK. Co3zdanue MPAHC2EHHBIX — OPeaHUZMOS.
Hoctikenust u nepcrnexTupe XPOMOCOMHON ¥ T'€HHOH HWHXEHEPHUH. DKOJOTHYECKHE W
STHYECKHE IIPOOJIEMBI TeHHOM UH)XXEHEPHH.

Menuuunckue  6rorexHoTOrHH. IToctrenomHass tmdpoBas MeuIuHA. [ILIP-
AUATHOCTUKA. MeTabonoMHbIH aHamms, TCHOLIEHTPUYCCKHHY aHAIIU3 TIPOTEOMA YEeTOBEKA JIJIs
OLCHKU COCTOSHMS ero 310poBbs. MCIIONb30BaHHe CTBOIOBBIX KIETOK. Tapretnas tepanus
paka. 3D-Ououmxenepus s paspaboTku (QyHIAMEHTANBHBIX OCHOB MEIHI[HHCKIX
TEXHOIIOTHH, CO3/IaHHS KOMIUIEKCHBIX TKaHeH COYeTaHmeM TEXHOIOTHH TpéxnienHoro
OuonpunTHHra U ckaddonmMHra TSt PCLICHMSA 327124 TIEPCOHAIU3UPOBAHHON M1 11111101,

Co3nanne BEKTOPHBIX BAKIMH C IeNIbiO obecrieueHns KOMOMHUPOBAHHOM 3alllThi OT
Bo30ynuteneit OPBU, ycraHommenue MOJICKYJIAPHBIX MEXaHU3MOB (YHKIIHOHUPOBAHUS
PHK-comepxammx  Bupycos, BBI3BIBAIOIINX OCO0O OIacHble 3a00J€BaHUS YENIOBEKA W
’KHUBOTHBIX.

HemoneTpanuu

Tabnuuer u  cxempr:  «Mcmoms3osanue MHKPOOPTaHHU3MOB B  ITPOMEIIIIEHHOM
Ipou3BOACTBEY, «KieTounas nrkeHepusy, «[ eHHAs HHDKEHEPUSIY.

JlaGopatopuas pa6ora «M3yuenne 00bEKTOB GHOTEXHONOI M.

IlpakTHyeckas paGora «ITorryueHre MOIOYHOKHCITEIX IPOLYKTOBY.

IKeKypenst «BUOTeXHONOTHS — BaykHeH A IPOX3BOAUTENBHAS CHIIA COBPEMEHHOCTH
(Ha OHOTEXHOIOrHYECKOE IIPOU3BOJICTRO ).

11 KJIACC

Tema 1. 3aposxnenue u Pa3BUTHE 3BOJIIONHOHHBIX MpPeCTABJIEHHH B GHOJIOrHH

OBomonuorHas Teopus Y. Hapsuna. TIpeanocklIky BO3HUKHOBEHHUS JApBUHU3MA.
JKu3Hb 1 HayYHAs NesTeNbHOCTD Y. JapBuHa.

JBWKyimue cunsl sBomOIHH BUIOB 1m0 Y. JlapBuHY (BBICOKAas HMHTEHCHBHOCTD
PasMHOXEHHUsI OpraHU3MOB, HACJIEICTBEHHAS U3MEHYUBOCTL, OOph0a 3a CyllecTBOBaHME,
©CTCCTBEHHBIN U UCKYCCTBEHHBIH oTbop).

Odopmienne cuHTeTHYECKOH Teopur ospomonuu (CTD). Hefirpansnas Tteopus
dBomonMY. COBpeMeHHAs SBOJNIOLHOHHAS GHOIOrHS. 3HAYCHIIE OBOJIIOIMOHHON Teopiili
bopmuposarnu CCTECTBEHHO-HAYYHOH KapTHHbBI MHpA.

HemoncTpanuu

IoptpeTsr: Apucrorens, K. Jlunneit, XK. B. Jlamapk, D. XK. Cent-Unep, XK. Krosse, U.
Hapsun, C. C. YetBepukos, U. U. HImaneraysesn, [x. Xonneiis, . K. benses.

Tabumuer u cxembr: «Crctema KUBOM npuponsl (1o K. Jluruero)», «JIecTHULA KUBIX
cymects (o Jlamapky)», «MexaHusm (GopMHpOBaHus HpHCIOCO6TEHMA Yy pacTeHun u
KUBOTHBIX (10 Jlamapky)y, «Kapra-cxema wmapmpyra myremecrsms U. Hapsunay,



«Haxonxu U, HapBunay, «DopMEl 60pEOEI 33 CymecTBoBanue», «Ilopomsr o Gei
«MHoroo6pasue KYJBTYPHBIX (hOpM KamycThry, «Ilopoxsr momarHux XHUBOTHBIX», «
00pasoBaHus HOBBIX BHAOB (110 Y. [lapemry)», «Cxema COOTHOIIEHUS IBMDKYLLMX CHJI
IBOJIIONUMY, «OCHOBHEIE 10/10jKe Mg CHHTCTHYECKON TEOPUM 3BOJTFOLIMMY).

Tema 2. Muxkposgomonus u eé pPe3yabTaThI

Homymsanus kax SJIEMEHTapHas €MHMUIIA 3BOJTIOLIHH. CoBpemenHbIe MeTonbr onenky
TCHETHIECKOTO  pasHOObGpasus u CIPYKTYPEl momynsnuii. M3MmeHeHue reHo(oHa
HMOMYJIANMH KaK S1EMEHTApHOE YBOMIONHOHHOE ABNICHHE. 3aKOH T€HEeTUIECKOr0 paBHOBECHS]
Jx. Xapau, B. Baiin6epra.

OneMeHTapHEIe (axToprI (mBrXymIHe CHJIBI) 3BOJIIOLHUH. MyTanuonssii mponece.
Kom6unatusnag M3MEHYHMBOCTS. [lpeii() reron — CIlyJalHble HEHAIPABICHHBIE H3MEHEHMS
HacToT amnenedt B monmyssmusx. Oddexr ocHoBarens. Ipdexm 6ymuvinounozo 20paviid.
Cruoicenue zenemuueciozo pasnoobpasus. npuvuner u credemeys, Iposenenue >¢hperima
opetiha zenoe ¢ Gompuu U maneix nonynayusx. Murpamum. Wsomsauust monymsiuit;
reorpaguyeckas (HpOCTpaHCTBeHHaH), Ononoruueckas (penponykTuBHas).

EcrecTBennsiit 0TOOp — HampasIsTromHit (baxTop sBOmOIUH, DOpPMEI eCTeCTBEHHOrO
oTOO0pa: NBWKymHii, CTaOUIHM3HPY IO, Pa3phIBAOIIME  (IM3PYNTUBHELH). [1010BOI
0T00p. BosHukHOBeHME 1 SBOJIIOLHS COLUAIBHOTO TIOBEACHHUS KHBOTHEIX.

Ipucnoco6ennocts OPTaHH3MOB KaK pe3yibTaT MHKPOSBOJOLUL BosuukroBeHnE
fipucriocobnenu#t  y  oprammsmos, ApoMopdo3er  u uauoananrauun.  ITpumepsr
TIPHCTIOCOONEHHH Y Oprasm3mos: Mopdoioriyeckue, (usnoNOrHYecKHeE, OHoXuMHUUeckue,
HoBenenyeckue. OTHOCHTENBHOCTE IPHCTIOCOOIEHHOCTH OpraHu3MOB.

Bun, ero xpurepuu u CTpyKTypa. Bunoo6pazosanue xak PE3YIIBTaT MUKPOIBOIIOIIUH,
Msonsanus — xmovenoi $axTop BHAO06pazoBamus. Ilytu u cmocoGer BUI000pa3oranis:
AIITIOTIaTPUYECKOE (reorpaq)ﬂquKoe), CHMIIATPHIECKOE (IKONOTUUYECKOE), «MIHOBEHHOE)
(momumnonnu3sanus, THOpuaM3aLws). JUHTenbHOCTE SBOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanuzmer dopmupoBanus GHONOrHYECKOro pasHoo6pasus.

CXEMa

JemoHcTpanun
IHoptpersr: C. C. HerBepukos, 2. Maiip.
Tabmuuer w1 cxempr: «MyTannonnas U3MEHYIHMBOCTEY, «llomynanuonnas CTPYKTypa

«OKoNorHYecKas u30msIIHs nonmy iy ceBaHCKON (opernmy, «I” eorpadudeckas U30sIus
JIUCTBCHHUIIBI  CHOMPCKOM w1 TICTBCHHULBL  1aypckolt», «ITOmMymsHOHHBIE BOTHLL
THCJICHHOCTH XUINHUKOB H KEPTBY», «CXeMa NeHCTBUS ecTecTBEHHOIO 0Tb0pa», «@opmsi
OOpE6EI 32 CyImecTBoBanue», «MHIyCTpHATHHEIIL MeIaHu3My, «KuBble ucKomaembiey,
«ITokpoBurenscTrennas OKpacka KUBOTHBIX», «IIpemynpexnaromas OKpacCKa JKHBOTHBIXY,



«DusHoNOrHYecK e amanranumy,  «Ilpucroco6aertocTs OpraHu3MoOB u  eg
OTHOCHTENBEHOCTEY, «Kputepun Bray, «BunbI-nBoitHuKMY, «CrpykTypa Buma B TIPUPOJIE,
«Cnoco6er BUNOOOpa3oBanusy, « eorpaduyeckoe BU/I000pasoBaHue TpéX BuioB
TaHTBIIIIE Y, «IKOIOTHYecKoe BHZI000pa3oBaHle  BHIOB CHHHUIY, «[Tomummmonmer
pacTeHwuiin, «Kanycrro-peneunsiis TUOPHU .

O6opynopanue: repbapun pactenui, KOJUICKILIMY HACEKOMBIX, Uydelia IITHI ¢ 3Bepeit
C IPUMEpaMH pasmuYHBIX TpUCTIOCOONeHUY, Yydena nTur u 3BEped pasHBIX BHUIOB,
repdapuu pacTeHui 63Ky BUJI0B, 00pa30BaBIINXCS pasTHaHbIMET criocobammy.

JlaGopatopuas pabora «Briserenue MSMEHTHBOCTH y 0C00€#t 0IHOTO BHay.

JlaGopatopuas pabora «IlIpucmocobenus OPraHU3MOB M WX OTHOCHTE/bHAS
[ENeCo00pasHOCTEY.

JaGopatophas Pabora «Cpasuenue BunoE o MOpdonorudeckomy KPUTEPHUIO.

Tema 3. MalcpoaBomomm U €€ pe3yibTaThl

Metonsr  usyuenns Makpossomonuu. Ilaneonronormueckue METONEl  M3YYEHUS
SBosronuw. Ilepexommrre $opME! i proreneTHYeCKIE PSIBI OPraHu3MOB.

Buoreorpadugeckne METOLBI M3yYeHUS 3BONIOMHUML. CpaBnenue ¢mopsr u baynbr
MAaTepUKOB U OCTPOROB. broreorpaduueckue o6macty 3emny. Bunpr-sunemuxy u PEJIUKTHI.

OMOpuonoruueckue ¢ CPaBHUTENIFHO-MOP(hOJIOrHYecKme METONBl  H3y4YEeHUs
SBOOIMH.  ['eHeTmyeckye MEXaHH3MBI ~ SBONMIOLIMM  OHTOreHe3a  n TIOSIB/ICH U
SBONIONMOHHBIX HOBIIECTR, | OMOJIOTHYHBIE U aAHAJIOTHYHBIE Oprauel. Pymmmeriiapusie

XpomocomHure MYTalluu ¥ 3BOMIOLIUS FeHOMOB,

Obmue 3aKOHOMEpHOCTH  (mpaBia) SBOJIOLUHU.  [Ipunyun cmenw: @yHKYUIL.
Heo6patumocts S9BOTMIOLMH.  AnanTuBHAs paluanus. HepaBHOMEPHOCTH  Temrion
SBOJIFOLINH.

HemoHcTpamun

Ioptpersr: K. M. bap, A. O. Kosasnesckuii, ®. Mromnep, D. T"exkens.

Tabmuner u CXeMBI:  «DUIOreHeTHYECK U] PO jourammy, «Apxeomepwc»
«3Bepo3yOrie SIIEpED),  «Creronedansry, «Punnodpute, «Cemennsie MaoOpOTHI K
«buoreorpaduuecke 30HBI 3emiIny, «[petidp xoHTHHEHTOBY, «Pennktery, «Hauaibabie
CTaIM¥  SMOPHOHAIBLHOIO Pa3BUTUS MO3BOHOYHEIX KUBOTHBIX», «l'oMoJloruunsle wu
AHAJIOTHYHbIE OpraHbIy, «Pynumentery, «ATaBU3MBD), «XPOMOCOMHEIE HaOOpHI YejIoBeKa u
Mnanse», «I naBapre HallpaBIeHUs 9BOMIOLMEY, «O6ITHe 3aKOHOMEPHOCTH 3BOJTFOLIMNY.

O6opynosanue: KOJUIEKIIUH, repbapu, MyIsDKH MCKOMaeMbrx OCTaTKOB OpPraHU3MOB,
MYJISKH  TOMOJIOTHYHBIX, AHAJIOTHYHEIX,  DyIMMEHTAPHBIX OpPTraHOB M  aTaBU3MOB,
KOJITIEKITMY HACEKOMBIX,

Tema 4. Ilpoucxoxienne u Pa3BHTHeE :KU3HH Ha SeM.Jie




Hayunple rumoressr mporcxosxenns xusau Ha 3emne. AOHOreHes W mamcTiepaliis.
Jlonayunsle npencTaBienus o 3apOXKIEHUH JKU3HHU (KpearnornsM). [ uIoTesa mocTosHoro
CaMO3apOXKICHIS JKU3HH U €€ OTpoBepikeHHe ombiTamd @. Pemm, JI. Crnamnanuanu, JI.
Iactepa. [Tporcxoxnenue Ku3HY I acTpoOUONOrHs.

OCHOBHBIE 3Talbl HEOPraHWYECKOH BBOIIOLMM. Ilmanerapras (reojoruueckas)
SBOMONHUA. XHUMHUYECKas 3BOJIONMSL. AGHOTeHHDBIH CHHTES OPTaHUYECKUX BEIECTB U3
Heopranuyeckux. Omeir C. Munnepa u I, tOpu. Obpa3oBanue nomumepos u3 MOHOMEPOB.
Koanepsathas rumoresa A. U. Orapuna, rumotesa neperunoro Gymasona JDk. XommeiHa,
reHeTieckas runotesa I'. Mémnepa. Pu6osumer (T. Yex) u rumotesa «vupa PHK» V.
['unbepra. ®opmuposanue MeMOpaH M BO3HHKHOBEHHE IPOTOKJIETKH.

Hcropus 3emin u mertomer eé usydeHus. Mckormaemble OpraHM4ecKrde OCTATKH.
l'eoxpononorus 1 eé wmeromsl. OrHocurensHas m abCOMIOTHAST  TEOXPOHOIOIIS.
I'eoxporonorudeckas mkana: 501w, 3PBI, IEPUOIBI, SITOXH.

HavanbHele stamsi oprammueckoit ssomomum. ITossienne w SBOJIIOLUS TTEPBBIX
KIETOK. DBOJIOLMSA MeTaboNu3Ma. BO3HUKHOBEHUE NepBhIX dKocucTeM. CoBpeMeHHbIE
MUKPOOHBIE OHOIIEHKM Kak aHAIor IepBBIX Ha 3emisie coobmiectB. CTPOMATONUTHL.
IIpokapuoTs! 1 9yKaprOTEL

IIporcxoxnenne  sykapuor (cumOuoreHes).  DBOMIOMMOHHOE  HPOMCXOXKIEHNE
BUPYCOB. IIponcxoxaenne MHOrOKIETOYHBIX OpPTaHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3TNl 3BOMIOLAN BRICIIHX pactennii. OCHOBHBIE apoMOP(O3bI pacTeHHUIA.
Berxon pacrenuit ma cymry. IMosemenue CIIOPOBBIX PAaCTEHHM W 3aBOEBaHUE MMU CYIIH.
CeMmeHHBIe pacTeHusl. IIpoucxosxeHne BETKOBBIX pacTeHuUi.

OCHOBHBIE 3Tarlbl 5BOJIONUN KUBOTHOIO mupa. OCHOBHBIE apoMOP(O3bI KHUBOTHBIX.
Bennckas ¢ayna. Kembpuiickuii B3PBIB — MOSBJICHHE COBPEMEHHBIX THIIOB. IlepBsbie
XOpHOBbIe JKMBOTHBIE. JKU3HB B Boje. DBOMIONHUS [TO3BOHOYHBIX. IIpoucxosxeHue
aMubuit u pentummii. IIpoucxoxIeHme MJIEKOIIATAIOIINX M NTHUL. |IpUHITUI KITF0YeBOro
apoMop(o3a. OcBoeHHe GeCIIO3BOHOUHBIME ¥ [T03BOHOYHBIMHE SKABOTHEIME CYLIH.

Pasgurie xu3HKM Ha 3emme mo spam u nepuonaM: apxed, IpOTepo30i, Manieo3oill,
ME3030H, KalHO30H. OO6Ias XapakTeprcTHKa KIMMATAa M TeONOrHYECKUxX IIPOLIECCOB.
IlosiBneHne n pacuser xapaxrepHpix OpraHU3MOB. YTiIeo0pa3oBaHHE: €ro YCIOBUS U
BIMAHUC Ha Ia30BbIA COCTAB aTMOCHEPEL.

MaccoBble BEIMUpPaHUS — 3KOTOrHYecKHe KPHU3UCHI IPOLLIOro. [IpuunHe! u ciencTBU
MACCOBBIX  BRIMUpaHUH. COBDEMEHHBIH 3KONOTHYECKHMH KPH3HC, €ro OCOGEHHOCTH.
IIpo6aema coxpanenws 6ropasHO0Opasus Ha 3emite.

CoBpemennast cucTema  opranmgeckoro mupa. IlpuHnuner  kmaccudukanuu
OpraHu3MoB. OCHOBHEBIE CHCTEMATHYECKHE IPYIIITHI OpPraHU3MOB.

HeMoHcTpanuu



Ioprpersr: @. Penu, JI, Cnamnannasy, JI, Ilacrep, 1. . Meunukos, A. . Onapum,
JUx. Xonpgeiin, T Ménnep, C. Munnep, I. Opu.

Tabmuuer u cxempr: «Cxema ombita . Penn», «Cxema ombita JI. ITactepa 1o
U3yYICHHIO CaMO3apOXIeHHs Ku3Hm», «Cxema omsira C. Munnepa, I'. FOpuy, «Irtamsl
HEOPTraHUYECKOH  9BOMONUMY, «I €0XPOHOIOrHYeCKast mKaina», «HadameHble 3Tarmb
OpraHM4YecKo sBomonumy, «Cxema 00pasoBaHMs SyKapuoT TYTEM CHMOHOreHe3ay,
«CrcreMa  KHBOH  TIpHEpoEIY, «Ctpoenme Bupyca», «ApoMopho3sl pacTeHuiiy,
«Punnodutey, «OnHOKIETOUHDIE BOZOpocnn», «MHOTOKIETOUHbIE BOLOPOCIHY, «!Vixiiy,
«Ilamoporaukm», «onoceMeHHbe pactenus», «OpraHsl IIBETKOBBIX pacTeHHit», «Cxema
Pa3sBUTUS  XKMBOTHOTO  MHpay, «ApoMOphO3Bl  KHUBOTHBIXY, «IIpocreitimey,
«Kumeynononoctasiey, «II10CKHe 4epBu», «UneHucroHoruey, «PrIGE, «3eMHOBOIHEIEY,
«IIpecmpIkaromuecsy, «IItuuey, «MnekonmTaomyey, «Pa3BUTHE JKU3HE B apxeuckomn
apen, «Pa3Butue xu3nu B IIPOTEPO30HCKON 3pey, «Pa3sBUTHE KU3HHU B MATICO30HCKOM apey,
«Pa3sBUTHE XU3HM B Me3030HCKOM ope», «PasBUTHe XH3HM B KalfHO30MCKOI apey,
«CoBpemenHnas crucrema OpPTraHHYECKOI0 MUPay.

O6opynosanue: repoapuy pacTeHuit Pa3IMYHBIX OTHAENOB, KOJUIEKIIUH HACEKOMBIX,
BIIQJKHBIC TIPENapaThl )KUBOTHBIX, PAKOBHHBEI MOJIIFOCKOB, KOJUIEKITUH UITIOKOXKUX, CKEeThI
[TO3BOHOYHBIX JKUBOTHBIX, YyYeNna MTHI[ U 3BEpeH, KOJUIEKIIMY OKaMEHEIOCTEH, MOTe3HbIX
HCKONACeMBbIX, MYJISIKUA OPTaHUYECKUX OCTATKOR OpPraHU3MOB.

Bupryannnas JabopaTopHas pa6ora «MozenupoBanue onbIToB Mumnepa—Hpi o
HU3YYCHHUIO a0MOTE€HHOTr0 CHHTE3a OPraHUYEeCKUX COSIMHEHUH B IEPBUYHON aTMOocdepey.

Jla6opaTopuas paGora «M3yueHne W ommcaHHMe HCKOMAEMBIX OCTATKOB TPEBHUX
OPTaHU3MOBY.

IIpakTnyeckas paGora «M3yuenne 0COGEHHOCTEH CTPOCHHS PacTeHHi pa3HBIX
OTIEJIOBY.

IIpakTuyeckass paGora «M3ydenre O0COOEHHOCTEH CTPOEHMSI MO3BOHOYHBIX
KHBOTHBIX)).

Tema 5. Ipoucxozkaenue yesoBexa — aHTPOMOreHe3

Paznensr u 3amaum antpomnonorumy. Mertop! aHTPOIIONIOTHH.

CranoBienue npencrasaenuii o IIPOUCXOXKICHUN YeloBeKa. Penmuruosusie Bosspenus.
CoBpeMeHHbIe Hay4HBIE TEOPHH.

CXOICTBO 4YenoBeka ¢ IKHBOTHBIMH. CucreMaTndeckoe IONOXKEHUE UeioBeKa.
CBHIETeNbCTBA CXONCTBA YeloBeKa ’KUBOTHBIMH: CPaBHUTEIBEHO-MOP(HOIOTHUECKHE,
SMOPHOIIOTHYECKHE, du3nosIOro-6HoXMMIYeCKHe, MoBeneHYecKie. OTIMums YeJgoBeKa OT
KMBOTHBIX. IIpAMOXOXXIEHHE M KOMIUIEKC CBSI3AHHBIX C HHM [IPU3HAKOB. Pazsutne
T'OJIOBHOI'O MO3ra ¥ BTOPOM CUTHATBHOM CHUCTEMEL

JBWKyIe — CHitbr (bakTopsl) amTpomorenesa: OHOJIOTMYecKHe, COLMalbHEIE.
CootHoutenune 6HoMOrHYecKnx 1 COLMAIBHBIX (DAKTOPOB B aHTPOIIOIeHE3e.



OcHOBHBIE CTalMl  aHTPOIIOreHe3a. PanHue 9eJIOBEKOOOPA3HBIE  00e 3Ll L)
(POKOHCYIBI) 1 PaHHHE MOHTU/IBI — OOINIKE Mpe Ky YeII0OBEKOOOPa3HEIX 00€3bsH 1 J1H01eil.
ABcTpanonurexn — ABYHOTHE TpeKu Joned. YemoBek yMelbli, IIEPBBIE H3IOTOBJIEHUS
opyau# Tpyna. Yemosek IIpSMOXOAIIME U NEPBBIA BBIXON MONEH 3a npenensl Abpuku.
Yenosex refinensoeprekuit — o6t MPEIOK HEaHAEPTAIBCKOTO YEJOBEeKa M 4YeloBeKa
pasymMHoro. Yejopek HEAHNCPTAbCKUM KakK BHJ JOAEH XOJOAHOro KiamMmara. Uenopek
PasyMHBIA COBpPEMEHHOI0 THIla, NEHWCOBCKHH 4YEJOBEK, OCBOCHHE KOHTHUHEHTOB 34
npenenamu Adpuxu. I[Taneorenetuka u [1aJeoreHOMHUKA.

OBOIOLUS COBPEMEHHOTO 4YeoBeKka. FcTecTBEeHHbIH OTOOp B MOIYJIALUAX YETOBEKA.
MyTarnuonnsri iponiecc u nomumopdusm. IlomynaruonHsle BOJIHBI, Aped TreHOB,
MUrpanus 1 «3¢pheKkT ocHOBATENSY B NIOIYJISIMSIX COBPEMEHHOI'O YeJIOBEKA.

Yenoseyeckue pacel. ITonsTue o pace. Bonmbume pacel: eBponeouHas (eBpasuiickas),
aBCTPallO-HETPOUIHAS (eKBaTOpHATEHAN), MOHTOJIOU/IHas  (a3HMaTCKO-aMepUKaHCKas).
Bpems u nytn pacCesienrs 4enoBeKa 1o IIaHeTe. EIHHCTBO 4eIoBeUecKinx pac. Hayunas
HECOCTOATENBHOCTh pacu3Ma. IIpucnioco6neHHOCTs 4YenoBeka K Pa3HBIM  YCIIOBHSIM
OKpYIKaroIlen cpennl. Biausuue reorpapuyecKoit cpesl u Apeida reHoB Ha MOP(OIIOTHUIO 1
(busHOIIOTHIO YenoBeKa.

MeX(,Z[I/ICHHHJII/IHapHBIe METOIBI B (DH3HYECKOit (OHonormIeckoil) aHTPOIOIOTHH.
SBONIOIUOHHAS AHTPOIIOJIOTHS ¥  IANeOaHTPOIIONOTHS  YeJIOBEUECKUX ITOITYJISILIAH.
buocoruansuse MCCIICOBaHUS IPUPOABI YeJoBeKa. lcciaemoBaHue KOBBOJIIOLIHU
Ouosornyeckoro u COLIMAJIBHOTO B YeJIOBEKE.

JemoHcTpanuu

Ioptpertsr: Y. Hapsun, JI. JIuku, 5. 4. Poruncxkuit, M. M. I'epacumos.

Tabmuuer u  cxemsr: «MeTosl AHTPOIIOJNIOTHN», «I'OJJOBHOW MO3r YeloRexay.
<<quIOBeKOO6paSHI>Ie 00e3baHBD), «CKeIleT YeloBeKa i CKelleT myMIansey», «Pynnumenter u
aTaBU3MBD), «/IBIDKYIIHME CHIIBL aHTPOIIOTEeHE3a», «JBOIIOIMOHHOE JPEBO UYEOBEKAY,
«ABcTpanonurexy, «Yemosek YMENBIH», «YeloBeK NPAMOXOISIIHIAY, «JleHnCOBCKUIA
denosex» «Heannmepramsisny, «KpomaHEOHITEIY, «IIpenku gemoBeka», «ATambl SBONIONUH
qeJIoBeKa», «Packl uenoBekay.

O6opyrnosanue: MYJPDKH  OKaMEHENIOCTeH, IpeAMETOB MaTepHaIbHOM KyJIbTYPBI
[IPEIKOB  4eJ0BeKa, pPenpomyKIUu (pororpadmm) kaprum c MuEpONOrHYECKHMH
OMOTEHCKUMH CrOKeTamu IIPOUCXOXICHUSA YesloBeKa, GOoTorpaduy HAXOJOK MCKOMAEMBIX
OCTAaTKOB HEIIOBEKa, CKETeT YeJOBeKa, MO depena 4ejoBeKa M uepera IIMMIIaH3e,
MOJEJIb KMCTHU YEI0BEKA U KUCTH HIMMITaH3€, MOJIENIM TOpCa MPEAKOB YeIOBeKa.

JlaGopaTopuas pa6ora «V3yueHne OCOGEHHOCTEH CTPOEHMS CKeleTa HeloBeKa.
CBA3aHHBIX C IIPIMOXOXICHHEM).

IIpakTHyeckasn pabota «l/I3yueHne 3K0I0rnIecKix aJlanTaiuii 4eIoBeKa.

Tema 6. Dxonorns - Hayka o0 B3aHMOOTHOIIEHHSIX OpPraHH3MOB W
HAAOPraHA3MEHHBIX CHCTEM ¢ OKPYKAKOLIeH cpenoii



3apokIeHre ¥ pasBUTHE 3KOJIOIMH B Tpynax A. I'ymbonpara, K. @. Pynre, H. A.
Cesepriosa, D. I'exkens, A. Tencnu, B. H. Cykauéga. Paznens! u 3amaun sxonorun. CBS3b
5KOJIOTHH C APYTUMH HAyKaAMH.

Metozpl sxonorun. ITonessle HaGIIONEHNUS. ODKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOIHEIE
H JabopaTopHble. MOIENIUPOBAHHE B 3KOJOIUH. MOHUTOPUHT OKpYyXaroleil Ccpebl:
JIOKaNbHbBIN, PETUOHAIBHBIA U [I0OATBHBII.

3HaueHHe SKONOIHUECKUX 3HAHUIL [T YeNOBEKa. DKOIOIHIEcKoe MHUPOBO33peHHE KaK
OCHOBA CBfA3EH YeNIOBEYECTBA C IPUPOIOH. DOPMHPOBaHKE 3KOIOTHUECKON KYJbTYDbI U
9KOJIOTUYECKOU IPaMOTHOCTH HACeleHHuS.

HemoHcTpanuu

Ioptpetsr: A. T'ymGonbar, K. @. Pynse, H. A. Cesepuos, 3. ['ekkens, A. Tencu, B.
H. Cyxaués.

Tabmaner u  cxemsr: «Pasmensl skomorum», «MeTombl sKojorumy, «Cxema
MOHHUTOPUHTA OKPYXKAIOIIEeH CPeIb».

JlaGopaTopuas pa6ora «HM3yueHne METOIOB SKOJIOTHUECKUX MCCIIEIOBAHMIY.

Tema 7. Opranusmel u cpena oGuTaHus

OKonorudyeckue (GakTOpel u 3aKOHOMEpHOCTH ux xedctBusa. Kiaccudukanus
SKONOTUYECKUX  (PAaKTOPOB: abMOTHYECKHE, OHOTHYECKHE, aHTpororeHusle. OO1ue
3AKOHOMEPHOCTH  NIEHCTBHS 9KONOTHYecKHX (aktopos. IlpaBumo wmuHEMyma (K.

AbnoTndeckre Qaxtopel. CBET Kak SKOIOTHYECKHi dakTop. JleHicTBUEe pa3HbBIX
YHaCTKOB COJIHCYHOIO CIIEKTpa Ha OPraHU3MBlL. DKOJOTHYECKHME TPYIINLI PAacTEHHH U
KUBOTHBIX TIO OTHOIIECHUIO K cBeTy. CUrHanpHas posis cBeta. DoToneprousm.

Temnepatypa xax skonormuecknit daxrop. [eiicTare TEMIIEPATypbl Ha OpraHA3MBL.
IlofikunoTepmuble ¥ TOMOHOTEPMHEIE OpraHU3MEL. OBpUTEPMHBIE U CTEHOTEpMHBIE
OPraHU3MBI.

BraxHOCTE  Kak — oKomorumdeckmit  (akTop. IIpHCIOCOBICHHS pacTeHun K
noffiepKanuio BogHOro Oamanca. Kiaccudukaiuss pacTeHHMii 110 OTHOIIGHHIO K BOJIE.
IlprcnocobmeHus JKUBOTHBIX K H3MEHEHHUIO BOIHOTO pexuMa.

Cpelbl 0OMTaHKS OpraHU3MOB: BOHAS, Ha3eMHO-BO3/yIIIHAs, [I0UBEHHAsI, INTyOWMHHas
HOATOYBEeHHAs!, BHY TPHOPraHU3MeHHasA. DU3NKO-XUMUYIECKHE OCOOEHHOCTH Cpell 001 ranis
Opranu3moB. IIpucrnocobnenns opraHu3MoB K KU3HE B PasHBIX Cpeax.

buonornyeckue putmsl. Buemnue um BHyTpeHHHe puTMBL. CyTOUYHBIE W TOZMUHBIE
putMbl. Iprcnoco6neHHOCTS OPraHu3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUH JKH3HH.

Kusuenneie dopmsr oprammsmos. ITOHSITHE O >KU3HEHHOM dopme. JKusHeHHBIE
(OpMBI pacTeHuit: NepeBbs, KYCTAPHUKE, KyCTAPHUYKH, MHOTOIETHIE TPaBbl, OJJHOJIETHHE
TpaBbl. JKusHeHHble (GOPMBI JKUBOTHBIX: THAPOOHOHTBI, TEOGHOHTHI a3pOOUOHTBHI.
OcobGeHHoCTH CTpOEHNMS 1 06pa3za KU3HH.



buotnyeckue Qaxrops. Bumsl GuoTHueckux B3aMMOZEHCTBHIL: KOHKY peHLNS,
XUIHIYCCTBO, CUMOMO3 m  ero dopmel. IlapasuTusM, KOONeEpaIus, MyTyaiusM,
KOMMEHCaIU3M  (KBaPTHPAHTCTBO, HaxIeOHUYECTBO). Hertpogpuueckue B3aumomericTBus
(romudeckue, Gopudeckue, hpabpuueckue). 3HaUCHTE GHOTHUCCKIX B3aUMOZEHCTBUN IS
CYLIECTBOBAHMS OPTraHU3MOB B cpesie 0OuTaHus. [IpUHIUIT KOHKYPEHTHOTO UCKITFOYEHHS.

HeMoHcTpanun

Tabmuner  m  cxembr:  «DKoIOrHYECKHe daxTopel», «CBeTOBOM  CrieKTp»,
«OKOJIOrMYeCKHe TPYNNbl JKUBOTHBIX [0 OTHOMIEHHIO K cBeTy», «TemnokpoBHbIe
KUBOTHBIEY, «XOTIOAHOKPOBHEIE )KHBOTHbIEY, «DH3HONOTHYECKIE a/[aTITAIIAN KUBOTHBIXY,
«Cpefibl  OOMTaHHST OpraHU3MOBY, «BHONOTHYECKe PUTMED», <«OKu3HEHHBIE (QOPMBI
pacTennit, «KusHeHHble (HOPMBI KUBOTHBIXY», « IKOCHCTEMA IIUPOKOIHUCTBEHHONO NECry
«DKOCHCTEMa XBOMHOTO JIecay, «llenn nuraHusy, «XHUIIHAYECTBOY, «llapaszitiizn,
«Koukypennua», « Cum6u03y, «KoMMEHCATH3MY .

Ob6opynosanme: repGapuu pacTeHHH M JKUBOTHBIX, IIPUCIIOCOOJIEHHBIX K BIHSHHIO
Pa3IMYHBIX SKOJIOTMYECKHX (DAaKTOpOB, repbapvy CBETONIOOUBBIX, TEHETOOUBBIX U
TCHECBLIHOCIIMBBIX — DAaCTEHWH, CBETONMOOWBBIC, TEHENIOOMBBIE K  TEHEBBIHOCIHBBIC
KOMHATHbIC ~ DacTeHHs, Tepbapud U KOJUIEKIMM TeIIOMIOOMBBEIX, 3WMOCTONKHX,
MOPO30YCTOMYMBEIX PACTEHMH, Yyduena NTHI] U 3Bepel, repOapuy pacTeHUM, OTHOCSIIIUXCSI
K rurpoguramM, KcepoduraM, Me30(GHUTAM, KOMHATHBIE PACTEHHMS JAHHBIX TPy,
KOJIICKIIMH JKUBOTHBIX, OOUTAKOIIMX B PAsHBIX Cpelax, TepOapuy M KOJUIEKI[UH PACTeHUH 1
KUBOTHBIX, OOJIa/IAIONIUX HYepTaMU MPUCIIOCOGICHHOCTH K CE30HHBIM H3MEHEeHHAM
YCJIOBHH XU3HH, repOapuy U KOIIEKUMH PACTeHHil U JKHBOTHBIX PAasIMUHBIX JKH3HEHHBIX
(GOpM,  KOIUIEKIMH  SKHBOTHBIX, YUaCTBYIOIIUX B  PA3NUYHBIX  OHOTUUECHIN
B3aUMOIEICTBUSIX.

r

JlabopatopHas paGorta «BrisBienue IIPACIIOCOOJIEHUN OpPraHW3MOB K BIIUSHUIO
CBETAY.

JlaGopaTopunasi paGora «BBIIBICHME MIPUCTIOCOOIEHUN OPraHU3MOB K BIIUSHUIO
TEMIIEPATYPhI.

JlaGopaTopnasi paGoTa «AHaTOMHYeCKHE OCOGEHHOCTH PacTeHU M3 pPa3HbIX MECT
OOUTaHUSY.

Tema 8. Jxostorust BHIOB H MONMy.Is M

DKONOTHYECKHEe XapaKTepUCTHKH IOy JISALIHH. Iomynsauust kak Owuosoruueckas
cucTema. POtk HEOHOPOTHOCTH Cpenbl, GU3MUECKHX GapbepOB i 0COBEHHOCTEH GHONIOrUHN
BUIOB B (OPMHPOBAHHWH IPOCTPAHCTBEHHOM CTPYKTypsl momynsuuidi. OCHOBHbIE
TTOKa3aTeIn TOIYJSIMK: YUCICHHOCTh, IIOTHOCTb, BO3pACTHAsA M IOIOBas CTPYKTYpa,
POKAACMOCTb, MPUPOCT, TEMIT POCTA, CMEPTHOCTE, MUTPALMS.

OKOJIOTHYECKas CTPYKTypa MomyIsiiuy. OLeHKa YHCIeHHOCTH [OILYJIALMA. [IMHAMUKa
NOMyNANMKM W €€ Peryisuus. BHOTHYecKHil NOTeHmMan MHOMyIAnud. MoaenupoBaHue
AUHAMUKK Tomynsainun. KprBele pocTa 4ucieHHOCTH MOmymsanuy. KpUBBIE BBIKHBAHISL.



Perynsims uucneHHOCTH momymsiuuii: pomb (GakTOpOB, 3aBUCSINMX M HE 3aBHCSIIAX OT
NJIOTHOCTH. DKOJIOTHIECKUE cTpaTerus BuioB (r- u K-cTpaTterun).

IlonsTre 06 sKonmormueckod Hulme BUma. MecTooOHTaHHE. MHuoromepHass MOJED
sxomoruueckod  mumm  JDxJ.  XaTuwHcoHa. PasMephl  OKOJOTHYECKOH — HHMIIH.
HOTCHI_[I/IaJ'IBHaH " pcalilu30BaHHAasI HUIIIH.

Bun kax cucrema momynsnui. Apeaiibl BUIOB. BUOBI M WX XU3HEHHBIE CTDATETHH.
DKOJIOTHUECKUE OKBUBAJICHTEI.

SaKOHOMepHOCTI/I IIOBCOCHUA U MI/II“paLII/If/'I ’)KMBOTHBIX. bHoorndeckme HHBa3UU
HYXEPOIHBIX BUIOB.

JeMoHeTpauu
Ioptpet: JIx. Y. XaTuuHCOH.
Tabmumer  u cxembl:  «DKOJOIMUECKWE  XapaKTEPHCTUKKM  OMYJISIIHNY,

«IIpocTpaHcTBeHHAs CTPYKTypa MNOMyJIANUM», «Bo3pacTHble HMpPAMMABI OIYISLIANY,
«CKOpOCTb  3aceNeHHs] IOBEPXHOCTH 3eMIM pa3iMYHBIME OpraHu3MaMm», «Mojens
skonoruyeckor Humm k. M. XatunacoHay.

ObopynoBanue: repbapun pacTeHuH, KOMIEKIMU KUBOTHBIX.

JlaGopaTopnas pa6ora «IIprcrocobaeHns ceMsSH PACTEHHH K PACCETEHUIOY.

Tema 9. JkoJiorus coobiecTB. IK0IOrHYecKHE CHCTEMBI.

CooburecTBa opraHu3moB. broteHos u ero cTpykTypa. CBI3U MeXIy OpraHn3MaMi B
OuolIeHO3E.

OxocucTeMa Kak OTKpeiTas cucrema (A. JIx. Tencnu). PyHKIMOHAIBHBIE OIOKU
OpPraHU3MOB B 9KOCHUCTEME: IIPOAYIIEHTHI, KOHCYMEHTHI, peIyleHThl. TpoQuuecKue ypoBHHU.
Tpoduueckre mnemm u cern. AGHOTHUECKHME ONOKH BKOCHCTeM. IlOYBBI W WIBI B
sKocucTremMax. KpyroBopot BeImecTB U MOTOK SHEPTUH B 9KOCHCTEME.

OcCHOBHBIE IOKa3aTeqW OKOCUCTEMBL. bHoMacca M IIPOLYKIHMSA. DKOJOTHUECKHE
IIUPaMUIBI YUCETl, 0MOMACChl U SHEPIUH.

Hunamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpoiiky. — Daykmyaiyuil.
Hanpasnennble 3aKOHOMepHBIE CMEHBI COOOIIECTB — CyKIeCCUH. IIepBUYHEIE M BTOPUYHBIE
CYKLECCUM W WX NPUYUHBI. AHTPOTIOTEHHBIE BO3AeHCTBHS Ha cykieccuu. Kminvaxcioe
coobmiecTBo. bruopasHoo6Gpasre U MOMHOTA KPYrOBOPOTA BEMIECTB — OCHOBA YCTO 1411 BOCTH
COOOIIIECTB.

Ipuponnsie 3KOCUCTEMBI. Dxocucmemvl 03€p u pex. DKocucmemvl MOPEil U OKEaHO8.
Oxocucmemvr myHOp, 1ecos, cmenei, nyCmvltb.

AHTDOIIOr€HHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMA. ATPOLEHO3. Pazmuums MeEKIy
AHTPOTIOT€HHBIMU U MIPUPOTHBIMH SKOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. loponckas ¢iopa u
dayna. CUHaHTpPOIHM3AIHMS TOPOACKON (ayHEl. BHOTOrHIeckoe U X034iCTBEHHOE 3HAYEHIE
arpodKOCUCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH ~ (DOPMHPOBAHHS OCHOBHBIX —B3aMMOJIEHCTBHIL OpraHu3MOB B
dKOCUCTEMaX. Pone kackadHozo sgpgpexma u 6udos-30uguxamopos (kuouesvix 61006 &
QyHKYUOHUPOSaHUU  SKOCUCmEM. Ilepenoc sHepruM W BEIIECTB MEXKIY CMEKHBIMH
SKOCHCTEMAMU. YCTOMYMBOCTH OPraHW3MOB, MONYJIALUH ¥ HKOCHCTEM B YCIIOBUSX
€CTECTBEHHBIX U aHTPOIOTCHHBIX BO3IEHCTBHIA.

Mexanusmer  6o30eiicmeusn  3acpaswenuii paswerx munoé Ha cybopeanuzMeHHOM,
OpPeaHU3MEHHOM, NONYIAYUOHHOM U OSKOCUCINEMHOM YDOBHSX, OCHOBbL IKOLO2UYECKO20
HOPMUPOBAHUSL GHMPONO2EHHO20 6030eticmeus. MeToMoIOT i MOHUTOPHHIA €CTECTBEHHBIX
U aHTPOITOI'€HHBIX SKOCHCTEM.

HeMoHcTpamum

IHoptper: A. JIx. Tencu.

Tabmuuper u cxemsr: «CtpykTypa GHOIEHO3a», «JKOCHCTEMA ITUPOKOIUCTBEHHOT O
necay, «DKOCHCTeMa XBOMHOTO Jjieca», «DYHKIHOHANBHBIE TPYINBl OPraHM3MOB B
skocucreme», «Kpyrosopor BemecTs B skocucremew, «llemum mmraHuMs (TAacTOMIIHAL,
JETPUTHAsA)», «DKOJOTHYecKas NUpaMuia dYmcen», «JKOJOrMdecKas [HpaMiia
Oromacch, «IKONOruYecKas MMPaMUa SHeprumy, «ObpazoBanue 6oxotay, «I[lepBuunas
CyKueccus», «BoccraHoBIeHHe Ieca [OCTe MoXkapay, « IKOCHCTEMa 03epay, KATPOIEHO3,
«KpyroBopoT BeIEeCTB U IIOTOK SHEPIHHU B arPOLICHO3EN, «IIpumepsl ypOoskocucTem».

OGopynosanue: repbapun pacTeHuH, KOJIIEKIIAN HACEKOMbIX, YyH4ena IITHI i 3BEpe,
repOapyy KyJIbTyPHBIX M THKOPACTYIIHX PACTeHHiT, aKBAPUyM KaK MOZIENb 9KOCHCTEN b,

IlpaxTu4eckas paGora «V3yuenue u onucanue ypOoOIKOCHCTEMELD.

JlaGopatopnass  paGora  «M3yuenue pazHooOpasuss  MENKHUX  IOUBEHHBIX
YICHUCTOHOI'MX B PA3HBIX 3KOCHCTEMAXY.

IKCKypeusi «DKCKypeus B THIMYHBIH GHOreOLeHo3 (B nyOpaBy, OEpe3HsIK, €JbHUK,
Ha CyXOMOJBHBIN WU IOMMEHHBIH JTIyT, 03€p0, 6OTI0TO)».

IKCeKypens «IKCKYPCHs B aTPOSKOCHCTEMY (Ha IOJIe WM B TEIIMYHOE X03SHCTEO)Y.

Tema 10. Buocdepa — rinodajbHAA SKOCHCTEMA

burocdepa — obInernanetapHas o6onouka 3eMid, e CYWIECTBYeT WJIX CyIlleCTBOBaja
Ku3Hb. Pasutme mnpezncraBieHuit o Gmochepe B Tpymax . 3iocca. Yuenme B. I
Beprazckoro o 6nocdepe. O6mactu 6uocdeps: u eé cocras. JKiBoe BeecTBo ouocheps! u
ero QyHKIIHH.

3aKOHOMEPHOCTH ~ CyIEeCTBOBaHHSA oOuochepsl. OCOGEHHOCTH ouochepri  xax
rIobanbHOR sKocucTeMb!. JliHamMuueckoe paBHOBECHe B Gruochepe. KpyroBopoTs! BelLEeCTs
¥ OMOTreOXUMUIECKHE LUKIIBI (YTieposia, a30Ta). PHTMIYHOCTE SBICHUH B ouocdepe.

3oHanbHOCTh GHocdepsl. IloHsATHE 0 GHOMe. OCHOBHBIE GHOMBI CYIIHM: TYHIDA,
XBOMHBIC JIeCa, CMEMIaHHBIE M IIMPOKONHCTBEHHEIE Jleca, CTEIH, CABAHHbI, ITyCTHIHH,

TPOTIHMIECKHe Jieca, BBICOKOropbs. KiuuMaT, pacTUTENBHBIA M >KUBOTHBIH MHpP OHOMOB
CYIIIH.



CTpyKTypa M OYHKIHS KHBBIX CHCTEM, OLIEHKAa HX pPECYpCHOI0 IIOTEHLMATa U
0rOChepHBIX (ByHKIIHI.

HeMoHcTpanuu

Ioptpeter: B. W. Bepranckuii, D. 3iocc.

Tabmumer u  cxempr:  « eocdepsr  3emmm», «KpyroBopor asora B NIPUPOLIE»,
«Kpyrosopor yriepona B nprpone», «Kpyrosopor kucnoposa B mpupoge», «Kpyrosopor
BOIBIL B TIpupoze», «OcHOBHBIe OHOMBI cymmn», «KiuMaTHdeckue mosica 3emMiImny,
«Tynnmpay, «Tafiray, «CMerranHbii necy, «llupoxomuctBenuslli nec», «Cremby,
«CaBanHay, «[TycTBIHY, «Tponmueckuii necy.

OGopynosauue: repbapuu PacCTeHUH pasHBIX OMOMOB, KOJUIEKI[MH KUBOTHBIX.

Tema 11. YenoBex u okpy:xaromas cpena

OKOJIOTHYEeCKHe KPH3HCHI U HX npu4KHEL. BosnedcTeue denmoBeka Ha Guocdepy.
3arps3sHeHue BO3IYLIHOM cpenpl. Oxpana BO3Myxa. 3arpsisHeHUEe BOIHOM Cpeibl. Oxpana
BOAHBIX pecypcos. Paspymenme mnousel. OXpaHa [1OYBEHHBIX pecypcoB. Wamenenue
KJIAMarTa.

AHTpororenHoe Bo3felicTBHE Ha PaCTUTENbHBIA M JKHMBOTHBIM Mup. Uxpana
PaCTUTEILHOrO U XXHBOTHOrO Mupa. OCHOBHBIE MPUHIIHTIEI OXpaHbl npupoabl. KpacHsle
KHurd. Ocobo oxpaHsieMble IIPHPOIHEBIE Tepputopur (OOIIT). Boramwmueckue canbl u
300JI0TUYECKUE TTAPKH.

OCHOBHBIE  IPHUHIHITEI YCTOMYHMBOIO  pasBHTHs YeJOBEYECTBA M IPUPOIBL
PanvonansHoe mpupononons3osanme u COXpaHeHHWE OMOJOTUYECKOTO pPasHOoOOpasus
3emun. OGrue 3aKOHOMEPHOCTHU TJIOOABHBIX SKOJIOTHUECKUX KpusucoB. OcobOeHHOCTH
COBPEMEHHOI'O KPH3KCa U €T0 BEPOSTHBIE MOCIIENCTBHS.

PasButre Mmetomos MOHHMTOPHHIA Da3sBUTHUS OIACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemnvle uccnedoeanus nepexoda k pecypcocbepezaioueii u KOHKYPEHMOCHOCOBHOT]
oHepeemure.  buonozuueckoe  pasnoobpasue  u buopecypcoi.  Hayuonaivhwie
ungopmayuonnvie cucmemor, obecneuusaioujue 00CmMyn K UHGOPMAYUU NO COCIION1IO

OmoenvHuIX U006 U sxocucmen. OcHogs: IKOpeabunumayuyu SKOCUCmeM U cnocotoe
60pvbbL ¢ buonoepexcoernusmu, Pexoncmpyxyus mopckux u Hazemmuix sKOCUCHEM.
HeMoHcTpanuu
Tabmuubr u cxembr: «3arpszHenme aTMOCQepel», «3arps3HeHue TUAPOChEpPED,
«3arpsisHEHME MOUYBEDY, «Ilapruxosblit 3ddexr», «Ocobo oxpaHsEMBbIe IIPUPOIHEIE
Tepputopuny», «KMojenu ynpasiseMoro Mupa.
Obopynosanue: pororpaduu OXPaHsAEMBIX PpAaCTEHHMM M >KUBOTHBIX KpacHOW KHUrH
Poccuiickoit ®eneparu, KpacHoit kuuru peruona.



ILTAHUPYEMBIE PE3YJIbTATHI OCBOEHMS ITPOT'PAMMGBI 1O
bAOJIOTUN HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHMSI

JUYHOCTHBIE PE3YJABTATHI

OI'OC COO ycranasnuBaeT TpeGoBauus K pe3yIbTaTaM OCBOECHMSI O0YHarOIIUMUCS
IIpOrpamMM CpeaHEro o0IeTo 06pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHEIE.

B crpykType mmuHOCTHBIX PE3yJNbTaTOB OCBOEHHSI IPOTPaMMBI IO OO0
BBINCTICHBL  CIEAYIONIME COCTABIAIOUIAE: OCO3HAHME OOYYalOIIHMUCS pOCCUiicKoi
TPOXIAHCKON HUISCHTUYHOCTH — TIOTOBHOCTH K CaMOpPAa3BUTHUIO, CAMOCTOSITEILHOCTH U
CAMOOIIPENCITICHUIO, Haniudue momueayuyu K OOYyYEHHIO OHOJIOTHHY, yenenanpasienHoe
paseumue BHYTPEHHHUX YOEXIEHWH JHYHOCTM Ha OCHOBE KIFOUEBBIX IIEHHOCTEH U
MCTOPUICCKUX TPAAUIMK Pa3sBUTHsI OUOIOTHYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOBHOCIID
00y4Yaroluxcsi PyKOBOACTBOBAThCS B  CBOEH JNEeATENIBPHOCTH I1I€EHHOCTHO-CMBICJIOBBIMU
YCTAaHOBKaMH, IIPUCYIIUMHM  CHCTEME  OMOJIOTAUECKOTO o0pa3oBaHMs,  Hanuyue
NpaeoCo3Hanus 3KOJIOTHYECKON KyNbTYPBI, CHOCOOHOCMU Ccmasumes TENd u CTPOUTH
JKU3HEHHBIE I1JIaHBbl.

JINYUHOCTHBIE pe3yNbTaTBl OCBOEHHS [IpOrpaMMbl 110 OHOJOTHM IJOCTUTAIOTCS B
€IMHCTBEe y4eOHOH M BOCIMUTATENHHOM IEATENHLHOCTH B COOTBETCTBUH C TPATULIAOH HBIM ]
POCCUNCKUMHU COLUOKYNbTYDHBIMH, HUCTOPMYECKMMH M  JAYXOBHO-HPaBCTREHHELINI
[IEHHOCTSAMH, MPUHATEIMU B OOIIECTBE IIPaBIIAMU ¥ HOPMAaMU [TOBEICHUS U CIIOCOOCTBYIOT
[poTeccaM  CaMOTIO3HAHUS, CaMOBOCIMTAHHS ¥ CAMOPA3BUTHS, DAa3BUTHS BHYTpEHHEN
TOSHIIMK JTUYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPaBOIIOPAAKY, YETIOBEKY TpyJa
1 CTaplIeMy IMOKOJICHHIO, B3aUMHOI'O YBa)XEHHUs, OEPEXHOro OTHOIICHUS K KYJIbTYPHOMY
HACJICIHIO 1 TpaluuuAM MHOTOHAIMOHAIBHOTO Hapoga Poccuiickoil Qenepanuu, Tpuapoae
1 OKpYyXarollel cpese.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS ydeOHOro mpemMera «BHONIOrHI» TOJDKHEI
OTpakaThb FOTOBHOCTD U CITOCOOHOCTE 00yJaroImuXxcsI PYKOBOJICTBOBATHCS
Cc(OpPMHPOBAHHOM BHYTPEHHEN NO3ULIMEH JIMYHOCTU, CUCTEMOM ITeHHOCTHBIX OpUEHTAIIUH,
TIOSUTHBHBIX BHYTPEHHUX YOEXNEHHM, COOTBETCTBYIOIIMX TPAJAULIHOHHBIM IEHHOCTSIM
POCCHICKOro 00IIecTBa, paclIipeHue JKU3HEHHOIO OIIBITA M OIIBITA NIEATEIbHOCTA B
IIpomecce peanusaliyd OCHOBHBIX HAaIpaBIEHHH BOCIUTATENBHON NeSITENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaskamanckoro BocHTaAHMS:

c(OPMUPOBAHHOCTH TPOXNAHCKOH IIO3WLHMM O0YyYaroIerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJICHA POCCUUCKOI0 00IIecTBa;

OCO3SHaHME CBOWX KOHCTUTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, YBa)XEHHE 3aKOHA U
IIPaBONIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [esTeNbHOCTH IPH  CO3MAaHUM YUeOHBIX
MIPOCKTOB, PCIICHMM y4eOHBIX M I03HABATENBHBIX 3a1ad, BBITONHEHHH GHONOMHUECKIIX
OKCIIEPUMEHTOB;

CIIOCOOHOCTH  ONpPEETIATH COOCTBEHHYIO IMO3HIMIO [0 OTHOIIEHHIO K SIRICHUSM
COBPEMEHHOH XU3HU U OOBACHATSH eé;

YMEHHC y9IUTBIBATE B CBOUX JEHCTBUSIX HEOOXOIUMOCTD KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIOLEH ¢ pasHbIMH YOEXKNEHUSIMH, KyJIbTYDHBIMH LIEHHOCTSIMH U
COLMaTBHEIM I10J0KEHHEM;

FOTOBHOCTE K COTPY[HHYECTBY B MPOIECCE COBMECTHOTO BBIONHEHHS yUeGHBIX,
TIOSHABATEIPHBIX M MCCIIENOBATENbCKUX 3a/ad, YBAXUTENHHOIO OTHOIICHHS K MHEHHIO
OTIIOHEHTOB MPH 00CYKAEHHUH CIIOPHBIX BOIIPOCOB GHONOTHYECKOr0 COZlepKaHUS;

TOTOBHOCTB K 'YMaHHTapHOW ¥ BOJIOHTEPCKON NesTeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCHHTAHHS:

COPMHUPOBAHHOCTE  POCCHICKORH TPAXNAHCKOH  MIEHTUYHOCTH, IaTPUOTU3MA,
YB@KCHHUA K CBOEMY HapOZy, YyBCTBA OTBETCTBEHHOCTH Iepes PoIrHOI, TOPIOCTH 3a CBOM
Kpa#, cBoro PonuHy, cBOi S3BIK U KyTIbTypy, MPOIJIOE U HACTOSIIEE MHOTOHAIIUOHATEHOTO
Hapona Poccuu;

HCHHOCTHOE OTHOWIEHHE K IPUPOTHOMY HACIENMIO ¥ IMAMATHHKAM I[IPUPOJEL,
locTikenuam Pocern B Hayke, nekyccTse, criopre, TEXHOJIOTUSIX, TPYIE;

CTIOCOOHOCTB OIEHHBATH BKJAJ POCCHACKHX YUCHBIX B CTaHOBJEHHE W Pa3BUTHUE
OMOIIOTMH, TOHMMAHMSA 3HAYECHWS GMONOMMU B TO3HAHMM 3aKOHOB IIPUPOJIBI, B IJKU3HH
HICJI0BEKA U COBPEMEHHOTO OOLIECTBA;

WIeHHas yOexIEHHOCTh, TOTOBHOCTD K ciyxeHutro u 3amure (OreuecTsa,
OTBETCTBEHHOCTE 32 €r0 CyAL0Y:;

3) AyXOBHO-HPABCTBEHHOT0 BOCITHTAHHSL:

OCO3HaHME TyXOBHBIX LEHHOCTEH PoCcCHifcKoro Hapoa;

CpOPMHUPOBAHHOCTE HPABCTBEHHOTO CO3HAHHS, STHYECKOT0 IIOBEJICHHUS;

CTMIOCOOHOCTh  OICHHMBATh CHTYAaLHI0 U NPUHAMATE  OCO3HAHHBIE  DelleHuis,
OPHEHTHPYSCH HA MOPANBHO-HPABCTBEHHbIE HOPMEI U [IEHHOCTH;

OCO3HaHHE JIMTHOTO BKJIa/a B IOCTPOSHHE YCTOWIMBOTO 6y IYIIEro;

OTBETCTBCHHOE OTHOLIEHWE K CBOMM DOJHMTEISIM, CO3JAaHMI0 CEMbU HAa OCHOBE
OCO3SHAHHOTO MNPUHATHS LEHHOCTEH CeMeHHOM JXHM3HU B COOTBETCTBHH C TpagULIUSIMH
HaponoB Poccuy;

4) 3cTeTHYeCKOro BOCUTAHHUS:

SCTCTHHECKOe OTHONIGHHE K MUpY, BKIIOYAs OSCTETHKY ObITa, HAYYHOTO W
TEXHAYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIECTBEHHBIX OTHOLIEHHIL

TNIOHUMaHHe SMOIUOHANBHOTO BO3AEHCTBHUS KUBOM IIPUPOIBL U €8 [IEHHOCTH;

FOTOBHOCTD K CAMOBBIDXXCHHUIO B PA3HBIX BHIAX UCKYCCTBA, CTPEMIICHHE IIPOSBISTE
KavecTBa TBOPUECKOU JINYHOCTH;



S) ¢wusnyeckoro BocHHTAHMS, (hopMHpPOBaHUS KYJIbTYpPbl 3/[0pPOBbSI H
3MOLMOHAJBLHOIO 0JIAroMmONyYHs:

[IOHHMaHNe ¥ pealu3alys 3[0pOBOI0 M 0e30IacHOr0 o0pasza XKU3HH (310pOBOE
NUTaHKE, COONIOJICHHE TI'UTMEHUYECKUX IpaBUl ¥ HOpPM, COANaHCUPOBAHHBIM DPEXUM
3aHATHH ¥ OTHBIXA, PeryisapHas (GU3NUecKas aKTHBHOCT), 6EpPEXHOr0, OTBETCTBEHHOTO U
KOMIICTEHTHOT'O OTHOILLICHHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXMYECKOMY 340POBBIO;

NTOHUMAaHUE LEHHOCTU MPaBWI HHAWBUIYAIBHOTO M KOJUIEKTHBHOTO 0€30Maciioro
[IOBENICHUS B CUTYAIUSX, YTPOXKAIOIINX 3M0POBLIO U JKU3HU JIOLEH;

OCO3HAHHE IOCNEICTBUN W HENPHUATUS BPEIHBIX MPUBLIUEK (YIIOTPEOIEHHS aiKoros,
HapKOTHKOB, KypeHH);

6) Tpy10BOT0 BOCIIHTAHHMS:

TOTOBHOCTE K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTP K aKTHBHOH HOEATENBHOCTH TEXHOJIOTHYECKOH M  COLUATIbHOU
HaIlpaBJIECHHOCTH, CIIOCOOHOCTh HHUIMHPOBATH, IUIAHKPOBATE M CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO eSTELHOCTE;

UHTEPEC K pasIUYHbIM  chepaMm NpodecCHOHANILHOM —IeSTeIbHOCTH, YMEHHE
COBEpIIATL OCO3HAHHBIA BBIOOp Oymymied mpodeccHr W peaau30BLIBATH COOCTBEHHBIE
YKU3HEHHBIE TUIaHbI;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO W CaMOOOPA30BAHUIO HA IPOTSIKEH! !
BCEW KU3HHU;

7) 3KOJIOrH4€CKOro BOCHUTAHMS

3KOJIOTMYECKU IeJeCO00pa3sHoe OTHOIIEHHE K TMPHPOIe KaK MCTOYHWKY >KU3HUM Ha
3emite, OCHOBE €€ CYIIEeCTBOBAHNSL,

[IOBBIIIICHNE YPOBHS 3KOJIOTHYECKOU KYJIBTYPhl: IPUOOPETEHHUE OTIbITA TIIIAaHUPOBAHUS
IIOCTYIIKOB ¥ OLEHKU UX BO3MOXXHBIX ITOCIEICTBHH ISl OKPYIKAIOIIEH Cpebl;

OCO3HaHUe r100aIbHOr0 XapaKkTepa 9KOJOTHIECKIX IPOoOIEM U IyTel MX PEIICHUS;

CIIOCOOHOCTh WCIIOJB30BaTh IPHOOPETAEMblE IPH HM3yYEHHWHM OWOIOTMH 3HAHWS U
YMEHHS NPU PEIleHWH MPOOJEM, CBSI3aHHBIX C PAIMOHAILHBIM IIPUPOIOIOIb30BAHUEM
(cobionieHye paByII [OBEIEHH)s B IIPHPOJIE, HAIPABICHHBIX Ha COXpaHEHHUE PAaBHOBECUS B
SKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHOCHEPHI);

aKTUBHOE HENIPUSITHE NENUCTBUM, IPUHOCSIIUX BPE OKPYKAIOIIEH MPUPOIHOIT Cpejie,
yMeHUe IIPOTHO3UPOBATH HeOJIaronpusTHEIE SKOJIOTHYECKHE IIOCJIE ACTBHUS
PpEeNIPUHUMAECMBIX NEACTBUM U IIPeIOTBPAIaTh UX;

HaJIMue Pa3sBUTOIO IKOJOTUYECKOTIO MBIIIICHHS, SKOJOTHIECKON KYJIbTYPhI, OIBITA
ACATCIIBHOCTH OKOJIOTMYECKOM HalpaBlIeHHOCTH, YMEHHS PYKOBOICTBOBATHCS HMHU B
[I03HaBaTeIbHOU, KOMMYHHMKATUBHOM ¥ COIMANBHON MpPaKTHKE, FOTOBHOCTH K YYacTHIO B
MPAaKTHYECKOU NEeATETLHOCTH 3KOJIOTHYECKOM HAIIPaBIEHHOCTH;

8) EHHOCTH HAYYHOTIO MO3HAHMSI:



cOpMHUPOBAHHOCTH MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTHSL HAyKM U OOIUECTBEHHOW TMPaKTHKM, OCHOBAHHOTO HA IHAJOre KYJIBTYD,
CITOCOOCTBYIONIEr0 OCO3HAHHIO CBOETO MECTA B IIOJIUKYJIETYPHOM MHUPE;

COBCDIICHCTBOBAHME ~ A3BIKOBOM M  YUTATETBCKOM KYILTYpHl  Kak CpencTBa
B3aMMOJICHCTBHS MEX Ty IIOIBMHU U TIO3HAHHUS MHUPA,;

NOHMMAaHKUE CHeU(QUKN OUONOTHH KaK HAYKH, OCO3HAHHS e POIM B dbopMupoBaHUU
PallMOHAIIbHOTO  HAYYHOIO  MBINUIEHMS, CO3JaHHUH I[EJIOCTHOTO IIPeACTaBleHUus 00
OKPY?KaloILleM MHPE KaK O eIUWHCTBE NPUPOJIBI, YeNoBeka M OOINecTBa, B MMO3HAHWH
IPUPOHEIX 3aKOHOMEPHOCTEH U PELIEHUH IPOOIeM COXPaHEH s IPUPOLHOIO PABHOBECHS;

yOeXKNEHHOCTE B 3HAUMMOCTH OHONOTMH  JUIS COBPEMEHHOM ITMBHIIM3ALHHK:
o0ecreYeHnsT HOBOTO  YpOBHS Pa3BUTUS MENHULHUHBL, CO3JaHHE IIEPCIEKTUBHBIX
OMOTEXHOJIOIHH, CIOCOOHBIX peliaTh pecypcHble MNpPOOJEeMBI Pa3BUTHS YeIOBEYECTBa,
IIOUCKA MyTEH BBIXOAA U3 TII00ATBHBIX AKOIOIHUECKIX npobieM U obecreueHus nepexoa
K YCTOWYMBOMY pa3BUTHIO, PallMOHATbHOMY HCIIOJIB30BAHUIO IPHUPOMHBIX PECYPCOB U
(OpPMHUPOBAHUIO HOBBIX CTaHJAPTOB KU3HH;

3aMHTEPCCOBAHHOCTh B IIOMYyYEHUM OWMOJOTHYECKHX 3HAHUM B LENSIX TOBBIIICHUS
o0mel  KyJbTypEI €CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM  4acTu
(GyHKIHOHATBHOM TpaMOTHOCTH o0y4aromuxcs, GopMHUPYEMOU IIPY U3yUEHUH OUOTIOTHY;

HOHMMAHUE CYIIHOCTH METOJIOB ITO3HAHWS, UCIONB3YeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOIH30BATh NOJly4yaeMble 3HAHUS JJIS aHaau3a U OOBICHEHUS SBIIEHUN
OKPY?KalOILETO MHpa M NMPOUCXOAAIINX B HEM U3MEHEHMH, yMEHHE JeNIaTh 000CHOBAHHbIE
3aKIOYCHNS Ha OCHOBE HAYYHBIX ()AKTOB U HMEIOIIMXCS JAHHBIX C LIENBI0 IONyYeHNs
JOCTOBEPHBIX BEIBOIOB;

CTIOCOOHOCTh CaMOCTOSITENBHO HCIIONB30BATh OHONOTHYEcKHe 3HAHUS IS pEeLIeHUS
IpoOJIeM B peanbHbIX )KU3HEHHBIX CUTYaLMIX;

OCO3HAHUE IICHHOCTH HAyYHOU JEATENBHOCTH, TOTOBHOCTH OCYIIECTBIISATE IPOSKTHYIO
1 UCCIICI0BATENBbCKYIO IEATSIBHOCTD HHAUBHUIYATBHO ¥ B IPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa3OBaHMIO U CaMOOOPa30BAHMIO, K
AKTHUBHOMY IIOJIy4YCHHUIO HOBBIX 3HAHWUW 110 OMOJOTMU B COOTBETCTBUU C JKU3HEHHBIMHU
IIOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJILTATEI

MeTaHpeI[MCTHBIC PE3YIBTATHI OCBOEHUA yqeGHoro npeaMeTa «bronorusy
BKJIFOYAKOT. 3HA4YUMBIC JJIs1 (i)OpMI/IpOBaHI/IS{ MHUPOBO33PCHHUA O6yanOLLII’IXCH
MC)K,Z[I/ICLII/IHHI/IHapHLIe (Me)KHpe,I[MeTHBIe) 06meHaquLIe ITIOHSATHA, oTpaKaromue
LHCIIOCTHOCTD HaY‘—IHOﬁ KapTHUHBEI MHpa U CHGHH@HK}/ METONOB IMO3HAHUA, HCIIOJIB3YEMBIX B
CCTECTBEHHBIX HayKaX (BEIIECTBO, SHEpIus, sBIEHHE, IPOIECC, CUCTEMa, HAy4YHbIH (aKT,
[IPUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEeOopusl, HCCIedOBaHUeE, Ha6JTI-O,ILeHI/Ie7



MSMCPCHME,  OKCIIEDMMEHT W  JpyTHe);  YHHBepCajbHbIe yuyeOHble  IeHCTBUA
(ITo3HaBaTENbHEIE, KOMMYHUKaTUBHEIE, PETYJIATHBHBIE), oOecIednBaroliye GOpMUPOBAHUE
(DYHKIMOHAIBHOM TPaMOTHOCTH U COLMATIbHOM KOMIIETEHLIUH 00YYaIOIIUXCS; CIOCOOHOCTD
00YYalOITNXCsSl  MCIOMB30BATh  OCBOCHHELE MEXIUCUMIIIMHAPHBIE, MUPOBO33PEHUECKHE
SHAHWI W yHUBEpCAbHBIC YUeOHbIe NeHCTBUA B IO3HABATENBHOM M COIMATBHOMN IPaKTHKE.

B pesynerate usydeHwms OGuonoruu Ha YPOBHE CpenHero obIero obpaszopamiis v
oOyuarormerocss  OyayT copMUpPOBaHEl T103HABATEIBHBIE YHHUBEpPCAIIbHBIE yuchHbie
JACUCTBUs, KOMMYHUKATHBHbIE YHUBEpCallbHblE ydeOHble = NEHCTBHS, pery/sATHBHbIE
YHUBEpCAJIbHBIE y4eOHbIe NeWCTBUA, COBMECTHAS NESTEIbHOCTb.

MeranpenmeTHble pe3yIbTaThl 0CBOSHHS IPOTPaMMBI CpeIHEro o0IIero 06pa3oBaHus
JOJIKHBI OTPaykaTh:

Ornanenue yHuBepcaibLHBIMH y4eGHBIME N03HABATEIbHBIMH AeHCTBHSMMU:

1) 6asoBble JoruuecKkHe AeiicTBHSN:

CaMOCTOATENBHO (OPMYJIMPOBAaTE U AKTyalM3HpOBATh IIPOGIEMY, paccMaTpuBath eé
BCECTOPOHHE;

UCIOJIE30BATh TIPU OCBOCHUM 3HAHMU IIPUEMBI JIOTHYECKOTO MEBIILICHHs (aHau3a,
CHHTE3a, CpaBHEHMs, KIacCHQUKALMHU, 0000IIEHHS), PaCKPhIBATE CMBICT OHONOTHYECKHX
NOHATUH  (BBIIENATE HMX XapaKTepHbIe [IPU3HAKH, YCTaHABIMBATh CBSI3U C APV
TIOHATUSIMH );

OTPEACIATE LeTH NEeATENBPHOCTH, 3a/aBas ITapaMeTpsl U KPUTEPUH HMX JOCTH/KEHUS,
COOTHOCHUTD PE3yNIBTATH! NEITENEHOCTH C IOCTABIEHHBIMH I[SIISIMU;

HCIIONIb30BATh OHONOTUYECKHe IIOHSTHS 11l OOBACHEHHS (DaKTOB U ABIEHHU JKHUBOM
LIPUPOJIEI;

CTPOMTE JIOTWYECKHE pacCyKIeHUs (MHIYKTUBHbIE, IeIyKTHBHEIE, II0 aHAJOTHH),
BBIABIATE  3aKOHOMEPHOCTH W IIPOTHBOPEYHS B  pacCMaTpHBaeMBIX  SIBIICHHSIX,
(hOpMYNUPOBATE BEIBOJIBI U 3aKIIOYEHU,

IIPHMCHATE CXEMHO-MO/EIIbHBIE CPEICTBA IS IPEACTABICHUSI CYIECTBEHHBIX CBA3EH
Y OTHOIICHWH B M3y4aeMBIX OHOJIOTMHYECKHX OOBEKTAX, a TaKikKe IIPOTUBOPEYHH pPa3HOTO
POZa, BBIABICHHBIX B Pa3IHYHBIX HHGOPMAITMOHHBIX HCTOYHUKAX;

paspabarbiBaTh IUTaH pemIeHHs [POGIEMBI ¢ y46TOM aHajM3a MMEH LN s
MaTepUaIbHBIX X HEMATEPHANbHEIX PECYPCOB;

BHOCHTEL KOPPEKTUBBI B IESATENBHOCTE, OLIEHUBATH COOTBETCTBHE PE3YNbTATOB LIEJISIM,
OLCHUBAThL PUCKU MOCIEACTBUH e TEIHHOCTH,

KOOpZIMHMPOBATh W BBIIONHATH PabOTy B YCIOBUSX pEalbHOIO, BUPTYalbHOTO U
KOMOHHUPOBAHHOI'O B3aMMOIEHCTBHUS,

PasBUBaTk KPEATUBHOE MBIIUICHHE [TPH PEIIeHUH KU3HEHHBIX IIPOOIIEM.

2) 6a30BbIe HeCJIeJ0BATEIbCKHE JeHCTBHA:

BJIAJICTh  HABBIKAMU  y4eOHO-MCCIENOBATENBCKOM M IPOEKTHOH HEeSTENBHOCTH,
HaBBIKAMU Pa3pEIIEHHs MPOOJIEM, CIIOCOGHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY



TTOUCKY METONOB PpELIEHUS] MPAKTHYECKUX 3alla4d, NPUMEHEHHIO PAa3IMYHBEIX METOJO0B
[TIO3HAHHUS;

MCIIOJIb30BaTh Pas3IM4YHbIe BHABI NEITEIBLHOCTH IO [IOJIyYCHHIO HOBOTO 3HAHMUA, €ro
MHTCPIPETALNHU, IIPEOOPA30BAHUIO 1 NPAMEHEHUIO B YYEOHBIX CHUTYALMAX, B TOM YUCIE
[IpH CO3MaHNH YHEOHBIX U COLHATBHBIX TIPOCKTOR;

(GOpMHpOBaTE HAayuYHBIA THI MBIIITEHUS, BIaAeTh HAYYHOH TEepPMHHOJIOTHEH,
KIIFOYCBBIMH TIOHATHSAMH U METOAMH;

CTaBUTh U QOPMYIIHPOBATH COOCTBEHHEIE 3a/1ayd B 00pa30BaTENLHON AeSTENLHOCTH U
’KM3HEHHBIX CUTYaIlMAX;

BBIABJIATE NIPUYMHHO-CIIEACTBEHHBIE CBS3H W aKTyamu3upOoBaTh 3a/ady, BEIIBUIaTh
THIIOTE3y e€ pElIeHUs, HaXOIUTh dPTYMEHTBI ]I H0Ka3aTelIbCTBA CBOWX YTBEP:KIEHMI,
3allaBath [IAPAMETPBI U KPUTEPHU PEeLIeHNUS;

dHAIIM3MPOBATL IIOIYYEHHBIE B XOHe peIICHWsS 3aiadu pPE3yIBTAThl, KPUTHUUYECKU
OLCHHUBATE UX NOCTOBEPHOCTE, IIPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSX;

AABaTb OLICHKY HOBBIM CUTYAIMSM, OIIEHHBATE IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LI€JIEHAIPABIEHHBIN TOKUCK IIEPEHOCAa CPENCTB M CIIOCOOOB NEHUCTBUS B
NPO(ECCHOHANBHYIO cpeny;

YMEThb TIEPEHOCHThL 3HAHWUS B TIO3HABATENbHYI0O M IPaKTUYECKYI0 OOJIaCTH
KU3HEIEATEIbHOCTH;

YMETb MHTCIPUPOBATH 3HAHMS U3 PA3HBIX IPEIMETHBIX oburacTeit;

BBIZIBUTATh HOBBIE WJIEH, IPEaraTh OPUTHHAIbLHEIE IIOAXOAbl U PEIeHUs], CTABUTH
IPOOJIEMSBI U 3a1a4y, AOIYCKAIOLINE aNbTePHATUBHBIE PEIICHUS.

3) paboTa ¢ undopmanmneii:

OPHUCHTHPOBATBCS B Pa3IMYHBIX HCTOUHMKAX uHpopManun (TeKCTe y4eGHOTO
rnocoowus, Hay4HO-TIOMYJIAPHON JIUTEpaType, GHONIOTHYECKUX CIIOBapAX W CIIPaBOUYNHKAX,
KOMITBIOTEPHBIX 0a3zaX JaHHBIX, B WUHrepHere), aHamu3upoBath MHQOPMAITHIO Pa3/IliyHbIX
BHIOB H (OPM IIpeicTaBIEHUS, KPUTHYECKH OIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTE;

bopmynupoBats 3alpOChl M IPUMEHATE Pa3inYHblE METOILI IIPH MOKMCKE U OTGOpe
OHOIOTHYeCKOMH HH(DOPMAITMH, He0OXO0 IUMOi ZUTS BBITIOTHEHUS YYEOHBIX 3a/1a4;

IprHoOpeTars OIIBIT HCIIOJIb30BaHUS HH(OPMALHOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPLIEHCTBOBATH KYJIbTYpy aKTHBHOI'O HCIIOJIB30BAHMS PA3IHUHBIX
TIONCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMANBHYIO GopMy mpenCcTaBIEHHS OMOIOrHUECKO
UH(pOpManuu (CXeMbl, IpadyKH, TUarpamMmbl, TAGIHIIbL, PHCYHKU U APYTOE);

HCIOJIb30BAaTh HAYYHBIN S3BIK B KAYECTBE CPENCTBA IIpH paboTe ¢ OHONOrUYeCKOL
MH(MOpMAITMeH: HpUMEHSTE XUMHYCCKHE, (QU3MYECKME M MaTeMATHUYECKHe ~HAki [
CHMBOJIBI, (DOPMYIIBI, ab0peBuaTypy, HOMEHKIIATypy, MCIOJB30BaTh U IPEOOpPa30B-IBATE
3HaKOBO-CHMBOIIMYECKHE CPEICTBA HATTISLIHOCTH;



BJIagC€Th HaBBIKAMH paclio3sHaBaHUSA U 3alllUuThI I/IH(bOpMaI_[I/II/I, HH(i)OpMaHHOHHOﬁ
6e3omacHoCTH JIMYHOCTH.

OBJIa}JeHl/Ie YHHBEpPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSAMMH:

1) obmenue:
OCYIIECTBIIATH KOMMYHHKAIITUHM BO BCEX C(i)ean JKU3HH, aKTHBHO YYaCTBORATH B
AMAJIOre Wiu AUCKYCCHU IO CYIIECTBY OOCY)XTaeMoW TeMbl (YMEHHE 3amaBaTh BOTIDOCHL

BBICKa3bIBATh CYXXIEHUS OTHOCHTENHHO BBIIIOJNIHEHUS Mpe/araeMoil 3agauu, yUHWThIBAThH
MHTEPECHI ¥ COrIACOBAHHOCTD MO3UILMH APYTUX YYACTHUKOB JMAI0ra HIIH TUCKYCCHH );

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOIIEHHUS, [IOHUMATh 3HAUEHHUE COLIMATIbHBIX
3HaKOB, TMPEANOCBUIOK BO3HMKHOBEHUS KOH(MIUKTHBIX CHUTYallud, yMETh CMSI4YaTh
KOH()JIMKTBHI I BECTH [IEPETOBOPHI;

BIIANIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHHUS ¥ B3aUMOIEUCTBHS, IOHUMATEH HAMEPEHHSI
APYTHX JIIOJICH, MPOSIBIATE YBa)XKHTEIBLHOE OTHOLIEHHE K COOECENHMKY M B KOPPEKTHOM
dopme hopmynuposats cBOH BO3PaKEHMUS;

PasBEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOIb30BAHHMEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsI AeSITeIbHOCTD:

[IOHMMATh M KCIIOJB30BaTh MPEUMYIeCTBa KOMAHIHOW W WHIUBUIYATBHO! PabOThi
IPU pPEIICHUH OHOJIOTHIECKOM IPOOIeMBl, 0O0CHOBBIBATE HEOOXOIUMOCTD MIPUMEHEHUS
TPYMIIOBBIX (POPM B3aUMOJESHCTBHS IIPH PEIeHNH Y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOMBI COBMECTHEBIX JIEHCTBHUI ¢ y4ETOM OOIIUX UHTEPECOB U
BO3MOXXHOCTEH KaXKJIOTO UjieHa KOJUIEKTHUBA,

[PUHAMATE LeJIM COBMECTHOM [EeATENbHOCTH, OPraHW30BHIBATH M KOOPAHWHUPOBATH
ACHCTBHUSA 10 €8 NOCTHIKEHWIO: COCTABILITh IUIAH [eHCTBHIA, pacmpenemnsTh PoJid ¢ YUETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOMN paboThI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJAJa M KaXIOTO YYaCTHHKA KOMaHIbI B OOIIUN
pesynbTar no paspaGoTaHHBIM KPHTEPHUSIM;

NpeIaraTe HOBBIC MMPOEKTEI, OLIEHUBATDH UJEH C TIO3UITMKM HOBU3HBI, OPUTHHA L HOCTI]
IPaKTUYECKON 3HAUMMOCTH;

OCYMECTBIATh MO3UTHBHOE CTpPAaTETMYecKOe IOBENEeHHE B PAa3IMYHBIX CHTYalMsX,
IIPOABIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh WHUIIMATABHBIM.

OBnanenne yHHBepcaJbHBIMH PeryIsiTABHBIMH [efiCTBHIMA:

1) camoopranusauus:

MCIIOIb30BaTh OMOIOTMYECKHe 3HAHMS JUIS BBIABICHMS IIPOOJNEM M HX pelIeHMs B
’KU3HCHHBIX ¥ y4E€OHBIX CUTYAIUIX;

BEIOMPATh Ha OCHOBE OGHOJIOTMYECKUX 3HAHUH IIEJIEBBIE U CMBICIIOBLIE YCTAHOBKU B
CBOUX NEMCTBHAX U IOCTYIKaX II0 OTHOUICHHIO K JKHBOM [IpUPOLE, CBOEMY 3I0POBBIO H
3I0POBBIO OKPYIKAFOILHX;



CaAMOCTOATENIPHO  OCYIIECTBISITE [TIO3HABATEIIbHYI0  HE€ATEIBbHOCTH,  BBISBIISTH
IpOOJIEMEI, CTaBUTH WU GopmynupoBate coGcTBeHHBIE 3ama4yd B 00pazoBaTenbHON
ACATCIIBHOCTU M XKU3HEHHBIX CUTYAIUAX;

CaMOCTOATEIIBHO COCTAaBJISTh ILIAH PEIIEHUA IPOONEMBI C YYETOM HMMEIOIIHXCS
PeCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 IIPENIIOYTeHU;

AaBaTh OLEHKY HOBBIM CUTYALIUSM;

PACIINPSITE PAMKH y4€OHOTO MIPEAMETa HA OCHOBE JTHIHDIX [IPEeATIOYTEHUH;

AGNaTh OCO3HAHHEIA BBIGOD, apTyMEHTHUPOBAThL €ro, OpaTh OTBETCTBEHHOCTL 34
pelIeHue;

OLCHUBATh IPUOOPETEHHEIN OMBIT;

CIIoco0CTBOBATE bopMupoBaHUIO H TPOSBICHUIO INHUPOKOM BPYIHWIMU B pa3HbIX
00J1aCTSX 3HAHUM, MTOCTOSIHHO IIOBBIIIATE CBOM 00pa3oBaTeIbHBIN U KYJILTYPHBIN YPOBEHbB.

2) caMOKOHTPOTB:

AaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTE KOPPEKTHUBBI B AEITEILHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YIIBTATOB IIEIISIM,

BJIaIETh HaBBIKAMM I103HABATEILHOLU pedaeKkcud Kak OCO3HAHHS COBEPIIIAEMbIX
JTEUCTBUM U MBICIUTEIBHEIX IIPOLIECCOB, UX pPEe3yIbTATOB W OCHOBAHHH, KCIIOJB30BATH
NPUEMBI peIIEKCUH IS OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLCHUBATh PUCKH U CBOEBPEMEHHO [IPUHUMATE PELIEHUS 110 UX CHIKEHUIO;

[IPUHUMATH MOTUBBI ¥ APTYMEHTBI IPYTUX [IPU aHAJIK3€ PE3yJIbTAaTOB NEeITEILHOCTH;

3) npuHaTHE cebs u APYTHX:

IPUHUMATH Ce0s, IOHKMAs CBOM HEIOCTATKH U IOCTOMHCTBA;

[IPHHUMATH MOTUBBI ¥ apIyMEHTBI {PYTUX I[IPU aHaAJIM3€ PE3yIbTATOB NESITEILHOCTH;

TIpU3HABaThL CBOE MPaBO U IPaBO APYIUX HA OIITNOKH;

PasBUBATh CIIOCOOHOCTE MOHMMATE MHUP C [TO3UIIHHI JPYroro 4ejaoBexa.
HPEIMETHBIE PE3YJIbTATBI

IIpenmMeTHbIe pesymbTaTh OCBOCHHS conepxanus yueOHoro npeamera «bromorusy Ha
YryONEHHOM YpOBHE OpPHMEHTHpOBAHEI Ha OBeCHedeHHe IPO(UIBHOTO  00y4eHHs
obyuaromuxcst 6uonmorun. OHM BKIHOYAIOT: crienudUyIecKre il OHONOTMHM HaydHBIE
SHaHWA, YMCHUS U CIIOCOOBI NeHCTBUM 1O OCBOCHHIO, UHTEPIPETANNN U MPeoOPa30BAHUIO
3HAHWW, BUIBI JEATENBHOCTH IO TIONy4EHUIO HOBBIX 3HAHUH W WX INPUMEHEHHIO B
PasIUYHBIX  yYeOHBIX, & TAKKE B PEATbHBIX KH3HCHHbIX cutyanusax. IIpenvernrie
PE3YIBTAThI IPEACTABIIEHE] TI0 TOJAM H3yYeHHUS.

IlpenmeTHBIe pe3ymbTaThl OCBOCHUS y4ebnoro mpenmera «buonorusi» B 10 kaacce
JOJIKHBI OTPaskaTh:

C(OPMUPOBAHHOCT 3HAHWI O MecTe W ponu OUOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (QOpMUpOBaHUH CCTECTBCHHO-HAYyYHOM KapTUHBI MHpPa, B IIO3HAHWU 3aKOHOB



[IPUPOABl ¥ DEMIEHUH MpOOJIeM palMOHANBHOIO PHUPONONIONB30BAHUS, O BKIALE
POCCHHCKHX ¥ 3apy0eKHBIX YUEHBIX B PA3BUTHE GHONOTHH;

BJIaJICHUE CUCTEMOM OnooruYecKux 3HAHWH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAralOIMe OMONOTrMUECKHe TEPMHUHBI U IOHSTHS (KM3HB, KIETKa, Opra
MeTaboJn3M, TOMEeOCTas, CaMOperyJIsLs, CaMOBOCIIPOU3BEACHUE, HACIENCTBEHIOCTE,
M3MEHYHMBOCTB, POCT M pa3BUTHE), Oronorudeckue Teopur (knerounas teopus T. [llsanna,
M. lnetigena, P. BupxoBa, xpomocoMHas TEOpHUsl HacileAcTBEHHOCcTH 1. Moprana),
ydenus (H. M. BaBmioBa — o menTpax MHOT000pa3susl ¥ IPOUCXOKIEHUS KYyIbTypPHBIX
PacTeHUit), 3aKOHBI (eAMHOOOPA3HSI MOTOMKOB IIEPBOTO IIOKOJIEHUS, pAaCIlerIeHNUs,
AUCTOTBl aMET, HE3aBHCHMOIO HacienoBaHHS . MeHzens, roMOIOTMYecKHX DALOB B
HacsencTBeHHOU m3MenunBocTy H. 1. Bagunosa), MpHHIHIIED (KOMILIEMEHTapHOCTH );

BIIAICHAC  OCHOBHLIMM ~ METOJaMHM HAy4YHOTO I[IO3HAHUS, WCIONB3YEMEIX B
OHMONOTMYECKUX UCCIeNOBAHUAX KUBBIX OODBEKTOB (onmcanue, wu3MepeHue, HAOIIOIEHNE,
OKCIIEPUMEHT);

HHWU3M.

YME€HHE BbIOCIATH CYIICCTBEHHEIE IIPU3HAKKU: BHUPYCOB, KIETOK IIPOKApPHOT U

9YKapHOT, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIE OaxTepiiil,
PHOOB, PACTeHH, JKUBOTHBIX U YeTOBEKd, CTPOEHHS OPIaHOB U CUCTEM OPTaHOB PacTeHIIL,
KUBOTHBIX, HEIOBEKA, IPOLECCOB JKU3HENEATEIBPHOCTH, MPOTEKAIOMMX B OpraHu3Max
PacTeHHUH, JKHBOTHBIX M 4YENOBEKA, OWOJOTMYECKHX IIPOLECCOB: OOMEHA BEIecTB
(MeTabonusm), TmpeBpamieHHs SHEpruu, OpoXeHHs, aBTOTPOGHOTO U TeTePOTPO(GHOro
THUIOB NHMTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meifo3a, TraMeToreHesa,
SMOpHOTreHe3a, MOCTIMOPHOHANBHOTO — PA3BHTHS, —pPA3MHOYKEHHS, WHIUBUIYaIbHOTO
PasBUTHS OpraHu3Ma (OHTOTEHE3a), B3aUMOJIEHCTBUS I'eHOB, IeTePO3UCa, HCKYCCTBEHHOTO
otbopa;

YMEHHUE yCTaHABIUBATE B3aUMOCBSA3U MEXKIy OPraHOUIAMH KIETKH U UX QYHKLIUSAMU,
CTPOCHUEM KIJICTOK PasHBIX TKaHEW M UX QYHKIHAMH, MEXKIY OPraHAMHU U CHCTEMaMU
OPTaHoB y pacTeHUH, XKUBOTHBIX M YEJIOBEKA U UX QYHKIMAMHU, MEXKIY CHCTEMAME OPraHOB
U WX QYHKUMSIME, MEXLy STanamMu oOMeHa BeLIeCTB, 3Talamy KIEeTOYHOTO [l 1
KASHCHHBIX ITMKJIOB OPraHW3MOB, 3TalaMé SMOPHOHAIBHOTO PAa3BUTHS, TEHOTHIIOM U
(heHOTHIIOM, eHOTHIIOM U (aKTOpamMu cpenbl OOMTaHUS;

YMCHHE BBISBIATE OTIUYUTEbHBIE IPU3HAKY )XUBBIX CHCTEM, B TOM YHCIIE PACTEHU,
KUBOTHBIX U YeJIOBEKA;

YMCHHME  HCIOJb30BaThb  COOTBETCTBYIOIIME  apryMEHTHI,  OHOJOTHYECKYIO
TCPMUHOIIOTUIO ¥ CHMBONHKY [ JIOKA3aTeJbCTBA pOJICTBA OPraHM3MOB Pa3HbIX
CHCTEMATHYECKUX IPYIIIL;

YMCHHE peInaTh OUOJOrMYecKHe 3alauM, BBISBISTH IPUUMHHO-CIIEICTBEHHBIE CBA3U
MEXIY HCCIENYyeMBIMU OMOJIOTMYECKHUMH IPOLECCAaMU U SIBICHHSAMH, IeaTh BbIBOIBI H
IIPOTHO3BI Ha OCHOBAHMY MOTYYEHHBIX Pe3yIbTaTOB;



YMEHHUE BBINOIHATEL JIaOOpAaTOpHbIE M TMpaKTHUecKue paboThl, COONIONATh MpaBHia
pH paboTe ¢ y4eOHBIM U 1abOpaTOPHEIM 000PYIOBAHKEM;

YMEHME BBIIBUIATh THUIIOTE3BI, MPOBEPATh HUX IKCIEPUMEHTAIbHBIMU CPEICTBAMH,
(hOpMyIIHpYys LieNb HCCIeIOBaHNS, aHAIIM3UPOBATh IIOJyYEHHBIE DPE3YyIbTaTHl M [e1aTh
BBIBOJIBI;

YMEHHE y4acTBOBATE B y4eOHO-UCCIeI0BATELCKON paboTe 10 OUOIOTHH, S9KOIOTHH U
MENULUHE, TPOBOIUMOM Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO MPECTaBIIATh
TIOJIy4€HHbIC PEe3yJIbTAThl HA YYEHUUECKUX KOH(DEPEHITHIX;

YMEHUE OLICHWBATh ITHYECKUE AaCIEKThl COBPEMEHHBIX HCCIEHOBaHUU B 001acTH
OMONOTMH ¥ MEeTUIUHBI (KIOHUPOBAHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHE, HAPABIEHHOE
U3MEHEHHUE TeHOMa M CO3J[aHhe TPaHCTEHHBIX OPraHU3MOB);

YMEHHE  OCYLIECTBIATh OCO3HAHHBIA BBIOOp Oymyiedt mpodeccuoHalbHOU
ACSATENBHOCTH B 00IaCTH OHONOTHH, METUIIUHEI, OHOTEXHOJIOIMH, BETEPUHAPUH, CETBCKOTO
XO3SMCTBA, MHIIEBOM MPOMBIIUIEHHOCTH, YIAyONIATh II03HABATENbHBIM  WHTEpEC,
HallpaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MpPodeccHy W IPOAOJIKEHHE
OMONOTHIECKOr0 00pa30BaHks B OPraHU3alMAX CPEIHEro MPo(eCCHOHANBHOIO U BBICIIETO
o0pa3oBaHWsL.

IIpenmeTHBIE pe3ynbTaThl OCBOeHHUs ydeOHoro mpeamera «buonorus» B 11 wkaacce
JOJIKHBI OTPaKaTh:

c(hOPMUPOBAHHOCTh 3HAHWE O MECTe W PONM OMONOTHMM B CHCTEME €CTECTBEHHLIX
HayK, B ()OPMMPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MHUpPA, B MO3HAHUU
3aKOHOB IIPUPOJBI U PEIIEHUH SKOJIOTMUECKUX MTPOOJIeM HeTOBEYECTBA, A TAKIKE B PELIECHUH
BOIIPOCOB  PAITMOHAIBLHOIO IIPUPOAOIONB30BaHUSA, WU B (HOPMHUPOBAHUM LEHHOCTHOIO
OTHOILIGHHUSI K IPHPOZE, OOILIECTBY, YeNOBEKY, O BKJIale POCCHUHCKUX M 3apyOeiKHBIX
Y4E€HBIX-0HOJIOTOB B Pa3BUTHE OHOJIOTHH;

YMEHHE BIIaJIeTh CUCTEMOM OMOIOTMYECKUX 3HAHUH, KOTOPask BKIIOYAET OIPEIEIeHHs
Y [IOHUMaHWE CYIIHOCTH OCHOBOIIOJIAraroIuX OWOJIOrMUYeCKUX TEPMUHOB U IOHATUH (BUI,
sKocHcTeMa, Ouocdepa), Ouoloruueckue Teopuu (dBoJronHOHHAS Teopus Y. [lapBuHa,
CHUHTETHYECKas Teopus sBomonun), yuenus (A. H. CeBepiioBa — 0 IyTsIX U HaIlpaBIEHHUIX
sposrounn, B.M. Bepranckoro — o 6uocdepe), 3aKoHbI (TeHETHYECKOTO paBHOBeCHS JIK.
Xapmu u B. Baita6epra, 3apozpimesoro cxoncrtsa K. M. Bopa), npasuia (MuHuMyma FO.
JInbuxa, 5KOTOTHYecKOd NHUpaMuIbl 3HEPrHH), THIOTe3hl (rumoresa «Mupa PHK» V.
I'unbepra);

YMEHHE BIaJI€Th OCHOBHBIMM METOJAMH HAyYHOTO ITO3HAHWS, HCIIOIB3YEMbLIMHU B
OHOIOTMYECKUX HCCIeOBAHUAX JKMBBIX OOLEKTOB U SKOCHCTeM (OIHMCAHHUE, M3MEpEHME,
HaONOeHNe, OSKCIIEPUMEHT), CIIO0COOaMK BBIABIEHHS M OLEHKM AaHTPOIOTeHHBIX
U3MEHEHWH B IIPUPOJIE;

YMEHHUE BBIICIATEL CYIIECTBEHHBIE NPU3HAKU: BHUIIOB, OMOTEOLIEHO30B, DKOCHCTEM H
Orocepsl, CTaOUIM3UPYIOIIETO, ABUKYIIETO M Pa3phIBAIONIEr0 eCTECTBEHHOro oTOOpa,



aJIJIONATPUYECKOTO0 M CHUMIIATPUYECKOTO BHUI000pA30BaHUS, BIMAHUSA [BIKYIIAX CHI
3BOJIIOLIMY Ha TeHO(DOH TIOMYJISIII|U, IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpefie OOnuTaHHus,
YepEeNOBaHMs HaIpaBICHUW OJBOJIIOLMM, KPYroBOpOTa BEILECTB M IIOTOKA SHEPTUH B
DKOCUCTEMAX;

YMEHHE yCTaHABIUBATh B3aMMOCBS3UM MEXy IPOLIECCAMH 3BONIOIMH, IBHILY IMMH
CHJIaMH aHTPOIIOreHe3a, KOMIIOHEHTAMH Pa3iMYHbIX SKOCHCTEM W IPHCIOCOOJIEHUAME K
HUM OpPTaHU3MOB;

YMEHUE BBISBISTH OTJIHYUTEIbHBIE PU3HAKH JKUBBIX CHCTEM, IIPUCIIOCOOIEHHOCTH
BUJIOB K cpelne OOWTaHUS, aOMOTHYECKMX M OHMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSA3€M OpPraHU3MOB B COOOIIECTBaX, aHTPOIOTEHHBIX M3MEHEHHM B 3KOCHCTEeMax
CBOEU MECTHOCTH;

YMEHHE  WCIOJNb30BaTh  COOTBETCTBYIOIIHE  APTyMEHTHI,  OMOJIOTHYECKYIO
TEPMHUHOJIOTMI0 W CUMBOJIMKY JJiS JOKa3aTelbCcTBAa POJCTBA OPraHU3MOB PAa3HBIX
CHCTEMaTHUECKUX TPYI, B3aUMOCBS3H OpPraHU3MOB W Cpeibl OOUTaHHUsA, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXPaHEHHS MHOTOOOpas3Hs BUIOB M SKOCHCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS IPUPOIBI U HETOBEYECTBA,;

yMEHHE pellaTh OHOJOTHYEeCKHe 3a[add, BBIIBIATH IPUUMHHO-CIEICTBEHHbLIC CBS3U
MEXIY HUCCIEeNyEMBIMU OMOJIOTHUYECKUMU IPOIeCCaMi W SBICHHUSIMH, NeJaTh BBIBOIBI U
IIPOTHO3EI HA OCHOBAHUY ITOJIy4eHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHSTE JTa0OpaTOpHBlE W IPaKTUYeckue paboThl, COOMIOAATh TpaBUid
pu paboTe ¢ yueOHBIM U JIa00paTOPHBIM 000pyIOBaHUEM;

YMEHUE BBIIBUTAaTh T'MIIOTE3BI, MPOBEPSITh HMX 3KCIEPUMEHTANIBHBIMU CPEICTBAMH,
(GOpMyIHpys IIeNh HCCIENOBAHUS, AHAIM3MPOBAThH IONyYEHHBIE DPE3ylNbTaThl W AeJaTh
BBIBOJIBL;

yYMEHHe y4acTBOBaTh B yueOHO-UCCIIe[0BATENLCKON paboTe 0 OHOIOTHH, SKOJIOTHHY U
MeMLUHE, TIPOBOIMMOMN Ha 0a3e IIKOJILHBIX HAyYHBIX OOIIEeCTB, ¥ IIyOIUYHO IPEICTaBIATh
TI0JIy4Y€HHbIE PE3YJIBTAThl HA YUCHUYECKUX KOH(DEPEHIUAX;

YMEHHUE OLICHUBATh THIOTE3Bl W TEOPHUU O IIPOUCXOXKIECHUM XKHU3HM, HEIOBeKa U
YeJIOBEYECKHX pac, 0 NIPUYMHAX, IIOCIEACTBUAX U CII0c00aX MpelOoTBPAIEH s [I00aIbHBIX
HU3MeHeHUH B 6uocdepe;

YMEHHE OCYUIECTBJIATH OCO3HAaHHBIA BeIOOp Oyoymed IpoQeccHoHanbHOU
JEATENBHOCTY B 00NacTh OWOJIOTUM, O3KOJIOTHH, IPUPOLOINOIL30BaAHMS, MEIULHUHEI,
OHMOTeXHOJOTHM,  TICHXOJIOTMH, BETEPMHAPHUH, CEJIBbCKOrO  XO35HMCTBa,  MHIIEBOH
TIPOMBIIIIEHHOCTH, YIIyOJIsTh O3HABATENbHBIA UHTEPEC, HATPABICHHBIA HA OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH NMpodecCHH W MPOIOIKEHHE OHOIOIMYECKOro oOpa3oBaHus B
OpraHM3alygX CpelHero mpohecCHOHaTHFHOTO U BRICIIET0 00Pa30BaHus.
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