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MNOSACHUTEJBHAS 3AIINCKA

[Iporpamma no yue6HOMY nipeamety "buonorus" (nanee - 6uonorus) Ha ypoBHE CpPEIHETO OOILIETOo
oOpa3oBanus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «0O06 oOpa3oBanun
B Poccuiickoit ®eaepannn», PI'OC COO, Konuenuu npenoaasanus yueOHoro npeamera «buomorus
Y OCHOBHBIX MOJIOXKEHUH (perepanbHOi paboueil mporpaMMbl BOCIIMTaHUSI.

Yuebnslii npeamer «buomorus» yriayonéaHoro ypoBHs m3yueHus (10—11 kmaccel) siBisiercs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-HayuHble mpeaMeTsDy. CoriiacHo
nonoxenusMm ®I'OC COO npoduibHble yyeOHBIE MPEAMETHI, U3ydaeMble Ha YTIyOJIEHHOM YpOBHE,
ABJSIFOTCA  CHOCOOOM  nmuddepeHnnanuu oO0y4YeHUS Ha YpOBHE CpegHero ooOmero oOpa3oBaHHA U
NpU3BaHBl O0ECTICYUTh TMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM OOIIUM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHUEM. B To e BpeMsl KaKAbIH M3 3THX YYEOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH Ha NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3a7ay, CBA3aHHBIX ¢ NMpoQopreHTanuell 00yJyaromuxcsi 1 CTUMYJIMPOBAaHUEM HHTEpeca K
KOHKPETHOH 0O0NacTH HayyHOTO 3HAHUS, CBSI3aHHOTO C OWONOTHeH, MEIUIMHOW, SKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma o yueOHOMY nipeamety "buonorus" na€r npencraBieHue o LENH U 3a/1a4aX U3y4YeHUs
yueOHoro npeaMera «buonorus» Ha yriyOoJaE€HHOM ypOBHE, ONpEAeseT 00sA3aTe/IbHOe (MHBAPHAHTHOR)
MpeIMETHOE COJEp)KaHue, ero CTPYKTYpHUpPOBaHME IO pa3fesiaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHJIyeT IMOCIEe0BATEIFHOCTh HM3YYCHUS] yueOHOro Marepuana ¢ y4€TOM MEKIpPEJAMETHBIX U
BHYTPHUITPEIMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM pealu30BaH MPUHLUI NPEEeMCTBEHHOCTH C M3y4YEHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarozaps ueMy IpoCMaTpUBAETCsl HAIPaBJIEHHOCTh Ha MOCIEAYIOIIEe
pasBuTHE OWOJOTMYECKHX 3HAHUM, OPHEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, HKOJOTMYECKOr0 MBIIUICHHUS, MPEACTABICHUM O 340pOBOM o00pase XH3HM, Ha
BOCTIHTaHWE OEpEeXHOTO OTHOIICHUS K OKpY’Karlleil mpupogHod cpene. B mporpamme mo Owmomorun
TaKk)Ke TMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpemmera «buororus» B peanuzanuu TpeboBanmii OI'OC
COO K mIaHHUpyeMBIM JUYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM pe3yjbTaTaM OOY4YEeHHUS U B
(opMHPOBAaHMH OCHOBHBIX BHIOB y4eOHO-IIO3HABATENBLHON AEATEIFHOCTH OOYYaIOMIMXCS 110 OCBOSHHIO
coJepkaHusi OMOJIOTMYECKOro 00pa30BaHMs Ha YPOBHE CPEIHEro o01iero o0pa3oBaHusl.

Yuebublii npenmer «buonorus» Ha ypoBHE cpemHero oOmero oOpa3oBaHMS 3aBEpILACT
Ouosorndeckoe 00pa3oBaHME B INKOJIE€ M OPHUEHTUPOBAH HA paCIIMpEHHEe W YIriayOyieHHe 3HaHUH
o0yyaromuxcsi 0 >KUBOH MPUPOJAE, OCHOBAX MOJIEKYJSIPHOM M KIETOYHOW OHONOTrMH, SMOPHOIOTUU H
OMOJIOTMH Pa3BUTHUS, TEHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, 3BOJIFOLIMOHHOTO YYEHUS U 3KOJIOTHH.

Wzyuenne yueOHoro mnpeamera «buonorus» Ha yriyOJeHHOM YypOBHE OpPHUEHTHUPOBAHO Ha
MOATrOTOBKY OOYYarOLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3ax H
OpraHu3alMix CpeaHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COIEpXaHUSI COCTaBIISET
cucremMa OWOJOrMYECKMX 3HAHUM, IMOJYYEHHBIX NPH HM3YYEHHH OOYYaIOIIMMHCS COOTBETCTBYIOLIMX
CHCTEMaTHYECKUX pa3/ieioB OMOJIOruY Ha ypOBHE OCHOBHOTO o01ero oopasosanus, B 10—11 kinaccax 3tu
3HaHUs TIOJIy4yaroT pa3BUTHE. Tak, paclIMpeHbl W yriIyOJeHbl OMOJIOTHYECKHE 3HAHUS O PacTEHUSIX,
JKUBOTHBIX, Tprbax, OakTepusx, OpraHu3Me YesioBeKa, OOIINX 3aKOHOMEPHOCTSIX KU3HH, JOTIOTHUTEEHO
BKJIFOUEHBI OWOJIOTHYECKHE CBEIACHHWA NPUKIAAHOTO M TOWCKOBOTO XapakTepa, KOTOPhIE MOXKHO
WCIIOTIB30BaTh KaK OPUEHTHPHI AJIs MOCenyIomero Beioopa npodeccrn. Bo3mokHa Takke MHTErpaIus
OHMOJIOTUYECKUX 3HAHHU C COOTBETCTBYIONIMMY 3HAHUSMHU, MOTYYCHHBIMU 00YYaIOMIUMUCS NTPH U3YyUSHUU
(bU3NKHU, XUMUY, Teorpaduu 1 MAaTEMaTHKH.

CrpykTypa mporpamMmMsl 1o ydeOHOMY npeamMery "buonorus” oTpakaeT cHCTEMHO-YPOBHEBBIN U
SBOJIIOIMOHHBIA MOAXOABI K W3y4deHHto Owosormu. COrjacHO WM, H3Y4YalOTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE ISl JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aI[H, SBOJIOIHN
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHHUs] OMOJIOTHYECKOro pa3HooOpa3us maHeTsl. Tak, B 10 kimacce
U3y4YaroTcs OCHOBBI MOJICKYJSPHOH W KIIETOYHOW OWOJOTHH, SMOPHOJIOTHU U OHOJIOTHU DPa3BUTHS,
TEHETHKH W CEeJEeKIMH, OWOTEeXHOJOTMM W CHHTETHYECKOM OHMOJOTHH, aKTyalH3HpYyIOTCS 3HaHUS



oOydaromuxcs 1o OOTaHWKE, 300JIOTHH, aHATOMUM, (pu3monoruu udenoBeka. B 11 kimacce w3yuarorcs
SBOJIFOIIMOHHOE YYSHHE, OCHOBBI IKOJIOTHHU U yUEHUE 0 Ouocdepe.

Y4eOHslil ipeaMeT «buonorusy npu3BaH 00eCIeYUTh OCBOCHHE O0YUYaIOIIMMHUCS OUOJIOTUYSCKUX
TEOpHUH M 3aKOHOB, UJICH, IPUHITUIIOB U MPaBUJI, JISKAITUX B OCHOBE COBPEMEHHOMN €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, 3HAHUNA O CTPOCHUM, MHOTOOOPa3HH M OCOOCHHOCTSX KJICTKH, OPraHu3Ma, MOIYJISIIUH,
OMOIIeHO3a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JIOCTIDKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSAX B
OHMOJIOTHY, TPUKIATHBIX ACTCKTaX OWOJOTHYECKHMX 3HAaHWH. J[ns pa3BUTHS M TOJCPKAHUS HHTEpeca
oOydJarommxcs K OWOJIOTMM Hapsay CO 3HAYUTEIbHBIM OOBEMOM TCOPETHUYSCKOTO MaTepuana B
COJICP)KaHUU TPOTPaMMbl IO OHOJOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HUCTOpPUCH CTAHOBJICHHUS U
PasBUTHSA TOM WM UHOHM 007aCTH OHOJIOTHH, BKIIQJOM OTCUECTBECHHBIX M 3aPYOCKHBIX YIEHBIX B PCHICHHE
BXHEHUIITNX OMOJIOTHUYECKUX U IKOJOTUUYCCKHUX TPOOIIEM.

Ienp w3yuyenust ydeOHoro mnpenvera «buonorus» Ha yriayOJIEHHOM YpPOBHE — OBJIIAJCHHC
00y4YarOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAILHOW OpTraHU3aIlMK KUBBIX CUCTEM Pa3HOI0 paHra
U MPUOOPETEeHUE YMEHUW HMCIIOJIb30BaTh 3TH 3HAHWSA B (DOPMHUPOBAHWM HHTEpeca K ONpeAcHEHHON
obnactu TMpo(eCcCUOHANIBHON JNEATEIBHOCTH, CBSI3aHHONH C OWoJioTHeH, WIM K BBIOOPY y4eOHOro
3aBENICHUS JIJIS POJIOJKCHUST OMOJIOTHMUECKOr0 00pa30BaHMs.

HocTiwkenne nenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha yriayOnEHHOM YpOBHE
o0ecrevYnBaeTcs PEIICHUEM CIICAYIONUX 3a/ay:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMbl OHOJIOTMYSCKUX 3HAHWUA: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpHUAX, KOHIICMIIUAK, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TNpaBUjaX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBCHHO-HAYUYHYIO KapTHHY MHpa, O CTPOSHHU, MHOTOOOpasud U OCOOCHHOCTSX
OMOJIOTMYECKUX CUCTEM (KIIETKa, OpraHu3M, TOITyJISANKS, B, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOITIXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaIOIIUXCA € METOJAaMH IMO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOJJaMH OHMOJIOTHYECKUX HayK (MOJEKYJSPHON W KIETOYHON OHMONOrHH, dMOPHOJOTHH M OHWOIIOTHH
pasBUTHS, TEHETUKH M CENCKIWU, OMOTCXHOJOTMU M CUHTETHYCCKOH OWOJOTHH, IMaJCOHTONIOTHH,
9KOJIOTHH); METOJaMHU CaMOCTOSTEIILHOTO MPOBEICHNS OUOOTHMUECKIX UCCIICOBAHNIN B TAOOPATOPHH H
B Tipupojie (HabroIcHHEe, U3MEPEHHUE, IKCIICPUMEHT, MOJICTUPOBAHUE);

OBIIQJICHUE OOYYAIOIIMMHCS YMEHHSAMH: CaMOCTOSATENIbHO HAXOIUTh, AHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HH(OPMAIIMIO; TIOJIb30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH |
CHUMBOJIMKOH; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU U COIMATIBHO-DKOHOMHUYECKHUMU H
JKOJIOTHYECKUMHU TPOOJIEMaMH  YeJIOBEYECTBA;, OICHUBATH TOCJIEJACTBUS CBOCH JEATEIBHOCTH IO
OTHOIICHUIO K OKPY)KaIoIlel MPUPOTHON cpejie, COOCTBEHHOMY 37I0POBBIO M 37I0POBBIO OKPYIKAOIIHX
nrofiel; 00OCHOBBIBATh M COOJMIONATh Mepbl MPOPHIAKTHKH HH()EKIHOHHBIX 3a00JICBaHHN, MpaBUIia
MOBEJICHUS B TMPHPOJE K oOecredeHus Oe30MacHOCTH COOCTBEHHON JKHM3HEACATENLHOCTH B
Ype3BbIUAMHBIX CHUTYAIMSIX MPHUPOIHOTO W TEXHOTCHHOI'O XapakTepa; XapaKTepH30BaTh COBPEMEHHBIC
HAYYHBIC OTKPBITHSI B 00JIACTH OUOJIOTHH;

pasBuTHE y OOYYAIOIIUXCS WHTEUICKTYANbHBIX W TBOPUYECKUX CIOCOOHOCTEH B TpoIliecce
3HAKOMCTBA C BBLIAIOIIUMHUCS OTKPBITUSIMH W COBPEMEHHBIMU HCCJICJIOBAHHSIMH B OHOJIOTHH,
pellaeMbiMH €0 MpPOoOJIeMaMH, METOJIOJIOTHEH  OMOJIOTMYECKOTO0  HCCIICJOBAHUsS, MPOBEACHUS
OKCIICPUMECHTAJIBHBIX HCCHC}IOBaHHﬁ, PEIICHUA 6I/IOHOFI/IT-IGCKI/IX 3aaa4, MOJACIIMPOBAHUA 6I/IOJ'IOI‘I/I‘ICCKI/IX
00BEKTOB U MPOIECCOB;

BOCIIUTAHUE Y O6yanOIIII/IXC$I IEHHOCTHOT'O OTHOIICHHUA K JKUBOH npupoac B HCJIOM M K
OTJeNbHBIM e€ 00BbEeKTaM W SIBIICHHSM; (POPMUpPOBAHME HKOJOTHUECKOW, T€HETHYECKOH TPaMOTHOCTH,
O6HICI71 KYJBTYPbI IIOBECACHHUA B IIPUPOAC; MHTCIPpAllUN €CTECTBECHHO-HAYUYHBIX 3HaHPII71;

npuoOpeTeHre OO0yYaIONMIUMKICS KOMIIETEHTHOCTH B PalMOHAILHOM  IMPHPOJIONOIH30BAHUH
(coOutoieHue TpaBUJl HOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OHMOC(EphI), COXPaHEHUHU
COOCTBEHHOI'O 37I0POBbsI U 370POBbS OKPYXKAIOIIUX JroAeH (coOmojeHuss Mep Npo(QUIaKTHKU
3a0oieBaHuil, oOecreueHue OE30MaCHOCTH O KU3HEAEATEIILHOCTH B  YPE3BBIYAWHBIX  CHUTYAIHSIX



MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUsT OMOJIOTMYSCKUX 3HAHUN U YMEHU B
MTOBCETHEBHOM KHU3HU;

CO3J1aHKe YCIOBHUI U1 OCO3HAHHOTO BBIOOpa 00yYarOIMMHKCS MHANBHYalbHOM 00pa3oBaTeIbHOMI
TPaeKTOPUH, CHOCOOCTBYIOIIEH  MOCIEAYIOMIEMY MPO(QECCHOHANBHOMY  CaMOOIPEACICHUIO, B
COOTBETCTBUH C UHIUBUYaTbHBIMU HHTEPECAMHU U MOTPEOHOCTIMH PETUOHA.

OOmiee yKciao 4acoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTMM Ha YIIyOJIIEHHOM YPOBHE CPEIHEro
obmiero obpazoBanusi, cocrarisier 204 uaca: B 10 kiacce — 102 gaca (3 yaca B Henenro), B 11 kiacce —
102 gaca (3 yaca B HeETIO).

OT100p opraHM3alMOHHBIX (OPM, METOAOB M CPEACTB OOYYECHHS! OMONOTMH OCYIIECTBISETCS C
y4€TOM CTIEHU(HKH ero COISPKaHUsI U HAPaBIEHHOCTH Ha MPOIOJDKEHUE OHOIOTHYECKOro 00pa3oBaHuUs
B OpraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TMIpH  OOy4YeHHHM OWOJIOTMM Ha YrayOJEHHOM YPOBHE SIBIISETCS
NpoBe/leHHEe J1a0OpaTOPHBIX M MpakTHyeckux pabor. Taxke ywacte oOydyaromuxcsi B BBIOJTHEHUH
MPOEKTHBIX B y4eOHO-UCCIIEIOBATENCKUX PA0OT, TEMAaTHKA KOTOPBIX OTPENENIACTCS yUUTeJIeM Ha OCHOBE
UMEIOIIUXCST MAaTePHAITbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue MPOTPaMMBbI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B MPOBEPKY TOCYJapCTBEHHON
uroroBoi arrecrauuu (I'MA).

Tema 1. buoJsiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsi Hayka. KpaTkas wucTopust pasBUTHS OHOJIOTHH.
Buonoruueckne Hayku U u3ydaeMble MU NpoOsieMbl. DyHAaMeHTalbHbIC, PUKIAJAHBIE U TOUCKOBHIC
HayYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa.
[Tpodeccun, cBszaHHble ¢ OMonorueil. 3HaueHUe OMOJIOTHM B MPAKTHUECKOW NESTETHHOCTH YENOBEKa:
MEAMILNHE, CETLCKOM XO035CTBE, MPOMBIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

[Moptpetsl: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. [apsun, Y. T'apseii, I.
Mennens, B. . Bepuanckuii, W. I1. IlaBnor, . WM. Meunuxos, H. U. BaBuno, H. B. Tumodeer-
Pecosckuit, [Ix. Yorcon, ®. Kpuk, . K. benses.

Tabnuie! 1 cxeMbl: «CBsI3b OMOJIOTHUHU ¢ APYTUMHU HayKammy, «CrcTeMa OHOJIOTHYECKUX HAYKY.

Tema 2. ’KuBble cuCTeMBbI M X U3y4YeHHE

JKuBble cuctembl Kak mpeameT wu3ydeHHs Ouonormu. CBOHCTBAa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh W LEIOCTHOCTh, CIOXHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPIaHM3allUs, CaMOBOCIPOM3BEACHHE, pPa3Apa)kKHUMOCTh, H3MEHUYMBOCTb, DPOCT U
pa3BUTHE.

YPpOBHU OpraHU3alldy XKUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIM, TKAHEBBIN, OpraHU3MEHHBIN,
MOIYJISIIIHOHHO-BUIOBOM, ~ 9KOCHUCTeMHBIH  (OmoreomeHoTmueckuit), Omocdepusid.  I[Ipormeccsr,
MNPOMCXOSIINE B KUBBIX cucTeMax. OCHOBHBIC IPU3HAKK KUBOrO. JKM3HB Kak (popMa CyIiecTBOBaHUS
Matepun. Haykn, u3ydaromue >KMBBIE CHCTEMBI Ha Pa3HBIX YPOBHSAX OpPraHU3alUH.

Wzyuenne >KuBBIX cucteM. Metoapl Ouonoruueckoid Haykd. HaOnronenuwe, u3MepeHue,
9KCIEPUMEHT, CHUCTEMAaTH3auus, MeTaaHann3. lIoHATHE O 3aBUCMMON M HE3aBHCUMOM IEPEMEHHOM.
ITnannposanue 3xkcriepumenta. [locranoBka n nmposepka runore3. Hynesas runoresa. [lonstue BeIOOpKH
u e€ mocroBepHOCTb. Pa3Opoc B Ouosnormueckux naaHHbIX. OILEHKa JOCTOBEPHOCTH IOJyYEHHBIX
pe3ynbTaToB. [ [pHunHbI HCKa)kE€HUS pe3ysbTaToB dKcIepuMeHTa. [IoHATHE CTaTHCTHYECKOTO TeCTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHBIE INMPHU3HAKKU XHU3HW», «buonorndyeckue cucremb», «CBOHCTBa
JKUBOM MaTepum», « YpOBHHU OpraHM3alMH >KUBOM MPHPOIBD, «CTpoeHNE )KMBOTHON KJIETKW», « TkaHM
JKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHusmay», «buoreonenos», «bruochepa», «Meroast
W3YYEHUS )KUBOU TIPUPOIBDY.

ObopynoBanue: naboparopHoe 00OpyHOBaHHE [UIS NPOBEACHHS HAONIONCHUH, W3MEPEHHH,
9KCIIEPHUMEHTOB.

IIpakTHyeckass padora «Vcronb30BaHre pPa3TUYHBIX METOAOB MIPHU N3YUYEHUH JKHUBBIX CUCTEM).

Tema 3. buoJiorus KJaeTKu

Knerka — cTpykTypHO-GYHKITHOHAIBHAS] €TUHATIA )KUBOTO. VIcTOpHS OTKPBITHS KIeTKU. PaGoThl P.
I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M. Llneiinen, P. BupxoB). OcHOBHBIE MONOXKEHUS
COBPEMEHHOU KIIETOYHON TEOPUU.

MeTo/1bI MOJICKYJIIPHON M KJIETOYHOH OMOJIOTHH: MUKPOCKOIHS, XpoMarorpadus, aaekrpodopes,
METOJI MEYEHBIX aTroMoB, Ju(epeHInanbHoe [IEeHTPUPYTHpOBaHHE, KyJIbTHBUPOBAHHE KIETOK.
Hzyuenue uxcupogannvix Kiemok. DIEKTPOHHAS MUKPOCKONUs. KoHughokanbhas MuKpocKonusi.
Bumanvnoe (npuscusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.



Tabmuuel u cxembl: «CBETOBOH MHUKPOCKOID, «DIEKTPOHHBIH MUKPOCKOID), «lcTopus pa3BuTHs
METOJI0OB MUKPOCKOTIUNY.

OO0opynoBaHue: CBETOBOM MHKDPOCKOI, MHKpONpenapaTtbl pacTUTEIbHBIX, IKHBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas padora «l3yueHne MeETOJOB KJIETOYHOH Ouojoruu (xpomartorpadus,
anektpodopes, nuddepenunansoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KiIeTKH

XHMMHUYECKUHM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPO3JIEMEHTH. Bona u e€ ponp Kak
pacTBOpHUTENs, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHMH KJIETKH, TEIUIOPEryJsIiMA. MMUHEepaabHbIe
BEIIECTBA KIJIETKH, NX OMoornyeckas poiib. Posib KAaTHOHOB M aHHOHOB B KIIETKE.

Opranudeckue BellecTBa KJIETKH. buoiornueckue monumepsl. benku. AMHUHOKUCIOTHBINA COCTaB
0enkoB. CTpyKTypbl OenkoBoil Monekydbl. [lepBuunas cTpykTypa Oeika, mentunHas cBs3b. Bropuynasi,
TpeTudHasi, 4YeTBepTHUYHas CTPYKTyphl. Menatypauus. CpoiictBa OenkoB. Knaccudukamus Oenxos.
Buonornueckue GpyHKunu 6enKoB. [Ipuonsl.

YrneBogpl. MoHOcaxapupl, AWCaxapuibl, OJMrocaxapuibl W monucaxapunsl. OOmuUi maH
CTpoeHus U HU3UKO-XUMHUUECKUE CBOWCTBA YIIIeBOI0B. bruonoruueckre GyHKIUH yIIeBOIOB.

Jlununer. TunpoduinbHO-TUAPOdOOHBIe cBoMcTBa. Kinaccudukanms aunumoB. TpUrIHIIEPHIIB,
dochonumuasl, BOCKH, cTepouabl. buonorudeckue ¢pyHkimu aunuoB. OO0IIHe CBONCTBa OMOIOTHISCKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOTYIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucnoT. Hykneotuasl. [lpuniun
komruieMeHTapHoctd. [IpaBuno Yapradda. Ctpykrypa JJHK — nBoitHas crimpans. MecToHAX0XIEHUE U
ounonorunueckue ¢pynkmnu JJHK. Buner PHK. @yaknnn PHK B knetke.

Crpoenue Monekyibel AT®. Makpospruueckue cBsi3u B Mosekyine AT®. Bbuonoruueckue
¢yakmun  AT®.  BoccraHoBneHHbIE  TEpEeHOCUYWKH, WX  (QYHKOHA B KJIeTke. /[pyeue
nyxneosuompughocghamor (HT®). CexpenupoBanue HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHas Owuojorus: OWoXuMUYeckne W OHOPU3NYECKHE WCCIEOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYpBl OnomMonexyi. Modenuposanue cmpykmypol u yHKYull OUOMONEKYN U UX
komnuexcos. Komnviomepnuiii ousaiin u opeanudeckull cunmes GUOMONEKYIL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomunr, Ix. Yorcon, @. Kpuk, M. Vunkuuc, P. ®panknun, ®. Cosurep, C.
[Ipy3unep.

Huarpammel: «Pacripenenenne XMMHYECKHX 3JIEMEHTOB B HEXHBOH mpupoze», «Pacnpenenenue
XUMHYECKHX JIEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabiuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOJBI», «BemecTtBa B coctaBe opraHu3moB», «CTpoeHHe MoJeKyibl Oenka», «CTpyKTypbl OeIKOBOii
MOJIeKyIb», «CTpoeHHEe MONEKyad YrieBoaoB», «CTpoeHune MoJeKyd aunuaoBy, «HykinenHosble
KHCIOTED, «CTpoeHue MoneKyisl ATD».

ObopynoBaHue: XUMHUYECKas IOCya U 000pyI0BaHuUE.

JlagopaTopHas padoTa «OO0HapyKeHHE OCIIKOB C IIOMOIILIO0 KAYSCTBEHHBIX PEAKIIU.

JlabopaTopHass padora «JVcciemoBaHne HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIMHU KJIETKH

Tumel  KIETOK: JyKapuoTHUYecKas | mnpokapuotuueckas. CTpyKTypHO-QYHKIHOHATBHbBIE
00pazoBaHMsI KJICTKH.

Crpoenune mnpoxapuoTndeckor kieTkd. Kmerounas crenka Oakrepuii um apxeil. OcoOeHHOCTH
CTpPOCHHS TeTepOoTpPOodHONH M aBTOTPO(PHONU MPOKAPUOTHIECKUX KIETOK. MECTO M pONb MPOKApPHOT B
OmoreHo3ax.

Crpoerre W (QYHKIHOHHPOBAaHME JYKAPHOTHUYECKOH KieTku. [lnmazmarudeckass wmeMmOpana
(turazmanemma). CTpykTypa Iia3MaTHIeckoid MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHISCKYIO



MeMmOpany: maccuBHBIN (aud¢ysus, obneryéunas auddysus), akTUBHBINA (MEPBUYHBIA M BTOPUYHBINA
akTUBHBI TpaHcmopt). [lomymponunaemocts MemOpanel. PaGora HaTpmii-KanueBOoro Hacoca.
OHAOLMUTO3: MUHOLKTO3, parounTo3. Dk30unTo3. Kinerounas crenka. CTpykTypa v pyHKIUH KIETOYHOM
CTCHKH PacTeHUH, TpHOOB.

Hurtommasma. Llurozons. Llutockener. [IBmxenune nurtomiasMbel. OpraHowgsl  KIETKH.
OpHoMmeMOpaHHbIE OpraHouAbl KIETKH: sHpomnazMmarndeckas cerb (OIIC), ammapat [ombmxw,
JIM30COMBI, X CTpoeHue W (QyHKIMU. B3anMocBs3b OAHOMEMOpaHHBIX OpraHoOMIOB KieTku. CTpoeHne
TpaHyJSIpHOTO peTuKyinyma. Mexanusm nanpagrenus 6eaxkog ¢ JOIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KICTOYHBIX MeMOpaH. [maigkuili (arpaHyJspHBIA) OSHIOMIA3MATHUECKUH  PETUKYITYM.
CekperopHast ¢pyHkuus anmnapara ['onbmku. Moduguxayus berxos 6 annapame I onvoxcu. Copmupogra
benkoe 6 annapame [0rv0dcu. TpaHCTIOPT BEIIECTB B KIETKE. Bakyonn pacTUTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KIETKH: MUTOXOHIPHH, MINACTUABL. [Ipoucxoocoenie Mumoxouopuil
u nracmud. Cumobuozenes (K.C. Mepeockoscxuii, JI. Mapeyauc). CtpoeHre U pyHKIMH MUTOXOHAPHUHA U
wiactun. [lepBuyHble, BTOPHUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOLIMX JYKapHOT.
XJI0pOIIIacThl, XPOMOILIACTHI, JICMKOIJIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranouss! kinetku CTpoeHne W (GYyHKIUH HEMEMOPaHHBIX OPraHOHIOB KIICTKH.
PuGocomsl. IIpomedscymounvie puramenmoi. MuUkpouiaMeHTbl. Axmunosvle MUKpOQDUIAMEHMbL.
MBpllIeUHbIE KIETKH. AKMuHO8ble KOMNOHEHmMbl HeMbluleunvblx Kiemok. Mukporpyoouku. Kietounsiit
ueHtp. CTpoeHHe M JIBWKEHHE JXI'YTHKOB W pEeCHHYEK. MHKpOTpyOOUKHM LUTOIA3Mbl. LIeHTpHOIS.
benxu, accoyuuposannvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIazMa, SIIPBIIIKH, UX CTPOCHUE M QPYHKIHU. SaepHbIid
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacIIONOKEHUE XPOMOCOM B HHTEP(HA3HOM siApe. Dyxpomamun u
eemepoxpomamun. belkn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 0b6oaouku 6 mumose. AoepHuiil
MPAHCHOPM.

Knerounsle BkmtoueHus. CpaBHHUTENbHAS XapakTEPUCTHUKA KIIETOK JYKAapHOT (PacTUTEIbHOMH,
JKUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuer u cxembl: «CTpOGHHE 3YKapUOTUYECKOW KIETKW», «CTpoeHHE XHBOTHOH KIETKW,
«CtpoeHne  pactuTenbHOM — KieTkn», «CTpoeHHe  MUTOXOHApHM»,  «Sapo»,  «Ctpoenue
MPOKAPUOTUIECKON KIETKN.

ObopynoBaHue: CBETOBOM MMKPOCKOIN, MHUKPONpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHKpPONpenaparbl 0akTepHaibHbBIX KJIECTOK.

JlabopaTtopHasi pabora «/I3ydyeHre CTPOCHHUS KIIETOK Pa3INUHbIX OPraHU3MOB).

IIpakTuyeckasi padora «/I3yueHne CBOICTB KIIETOUHOW MEMOpaHBD».

JlaGopaTopHast padora «lcciaenoBanue ma3Moiin3a U ACIUIa3MOoJIn3a B PACTUTEIbHBIX KIETKaX».

IIpakTnyeckas padora «/3yueHne ABMKECHHUS LUTOIJIa3Mbl B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BeliecTB M IPeBpallleHHe JHEPTHH B KJIeTKe

AcCUMWIISIIASL W JUCCUMHJISIIIMSA — JIBE CTOPOHBI MeTa0onu3Ma. Turmbel OOMeHa BEIeCTB:
aBTOTPO(HBI W TeTepoTPOPHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX Ipolleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (DepMEHTATHBHBIM XapakTep
peaknuii KJIETOYHOro MeTabonmu3ma. (DEpMEHTH, WX CTPOCHUE, CBOWCTBA W MEXAHW3M JCHCTBHS.
Kodepmentsl. Ornnuns pepMEHTOB OT HEOPTaHHUUYECKUX KaTAIM3aTOPOB. BenKu-akTUBATOpPHI M OEIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIUii OT Pa3TUIHBIX (DAKTOPOB.

IlepBUYHBIN CHHTE3 OPTaHMYECKHUX BEIIECTB B KiIeTKe. POTOCHHTE3. AHOKCUSEHHDIL U OKCUSEHHbII
@omocunmes y bakmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib
XJIOPOILTACTOB B mpoiiecce GorocunTe3a. CBeToBas U TeMHOBas (as3nl. Pomoovixanue, Cs., Cs. u CAM-
munwvl omocunmesa. TIpogyKTHBHOCTE (OTOCHHTE3a. BiusHue pa3nnvHbIX (aKTOPOB Ha CKOPOCTb
¢dorocuHTe3a. 3HaUeHNE (HOTOCHHTE3A.



Xemocunres. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUUPYIOMINE OaKTepHH,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTepHH. 3HAaUeHHE XEMOCHHTE3A.

Anaspobnble opranusmbl. Buasl Opoxenus. [IpomykTsl OpokeHUSI W HMX HCIOJIb30BaHHUE
4eJI0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MBbI KaK 00bEKThl OMOTEXHOJIOTHH U BO30YAUTEIN OONE3HEH.

AdpoOHBIE OpraHu3Mbl. DTaIlbl YHEpreTudeckoro oomena. IloaroropurensHblit oTam. ['nmukonms —
0ECKHCIOPOTHOE PACILICTIICHHUE TITIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHWe. Poiab MHMTOXOHIpHI B mpoleccax
ounonornueckoro okucienus. Luknmnyeckne peakuuu. OxucnutenbHoe (ochopunupoBanue. Hnepeus
membpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[lpeumymectBa a’poOHOTO TyTH OOMEHa BeUIecTB mepen  aHadpoOHBIM.  DPPEeKTUBHOCTDH
9HEPreTUUECKOro 0OMeHa.

JdeMoHcTpanuu

Ioptpersr: [x. Ipuctimu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DoToCHHTE3Y, «DHEpreTdeckuil oOMen», «brocuntes Oenka», «CTpoeHue
bepMmenTay, «XeMOCHHTESY.

OO0opynoBaHne: CBETOBOH MHKPOCKON, OOOpYyIOBaHUE JUIsl TPHUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlaGopaTopnasi pab6ora «/I3ydeHHe KaTaTUTUYECKOW AaKTHBHOCTH (EpMEHTOB (Ha MpuUMepe
aMuUIIa3bl WIN KaTallasbl)».

JlabopaTopHas pabora «l3yueHne (QepMEHTATHBHOTO pACHICTICHHWS IEPOKCHIA BOIOpPONIA B
PacTUTEIBHBIX M KUBOTHBIX KIETKAX.

Jla6opaTopHas padora «CpaBHEHHE MTPOIIECCOB (DOTOCHHTE32 U XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U TBIXaHU.

Tema 7. Hacsiencreennasi uHGopManus U peanu3anus eé B KJIeTKe

Peakuun marpuynoro curte3a. [[puHIMIT KOMIIEMEHTaApHOCTH B PEAKLUSIX MAaTPUUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHOW wHpOpMammu. [eHeTmueckuit Kon, ero cBoiictBa. TpaHckpumus —
matpuuHblii cuHTe3 PHK. IIpuHIMOBI TpaHCKPUNIMHM: KOMIUIEMEHTapHOCTb, aHTHUIApPAJIETbHOCTS,
acuMMeTpuaHoCcTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B Gnocunrese Oenka. YcnoBust OnocuHresa
oenka. KogupoBanne aMmuHOKUCIOT. Postk prbocoM B OnocuHTE3€e Oerka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3anys FeHOMa Y IPOKapHoT U 3YKapHroT.
Perynsmust akTHBHOCTH T'eHOB y TipokapHuoT. [ 'unoresa onepona (®. XKako0, XK. Mano). Mozrekyiapuobie
MEXaHU3Mbl IKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsi eenos. Perynsauus
0OMEHHBIX MPOLIECCOB B KieTke. KieTouHblil romeocTas.

Bupycs! — HekeTouHble (JOPMBI JKU3HU U 00JIHraTHbIE napa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, pETPOBUpPYCOB, OaktepuodaroB. Kusuenwnviti yuxn [HK-codepoicawux eupycos, PHK-
codeporcawux eupycog, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, uHmezpasd.

Bupycupie 3a0oneBanusi denoBeka, xuBOTHbBIX, pactenwii. CIINJ[, COVID-19, counumanbHble u
MEUIIMHCKHUE TIPOOJIEMBI.

Buoungpopmamuxa: unmespayus u aumanuz Oomvuux maccusos («bigdatay) cmpyxmypHwix
ouonozuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie QyHKYUU
benxos. Cnocobvl 00cmasKku 1eKapcms.

JdeMoHcTpanuu

TToptpetsr: H. K. Kosnbiios, JI. 1. UBaHoOBCKuUH.

Tabmuiis! 1 cxembl: «brocunTtes 6enka», «['eHeTnueckuil Koa», «Bupyce», «bakreprodarmy.

IIpakTuuyeckas padora «Co3nanne MOACITH BUPYCay.

Tema 8. ’Ku3HeHHDLII UK KIETKHA



Knerounsii 1k, ero mepuoasl u peryisiuusi. Muatepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
npoTekaromux B nHTepdase. [loaroroska kinetku K Aenenuio. [IpecunreTnyeckuii (MIOCTMUTOTHYECKUI),
CHUHTETHYECKUH U MOCTCUHTETHYECKHA (PEMUTOTHUECKHI) TIEPHOABI HHTEPda3hl.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunnunsr perunkannu JTHK: xoMmiemenTapHOCTD,
MOJTyKOHCEPBATUBHBIN CHHTE3, aHTUHapamienbHocTb. Mexanusm perummkanuun  JIHK. Xpomocowmsr.
Crpoenne xpomocoM. Tenmomepbl W TenoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKH — KapHOTHIL
JunionaHeli ¥ ramaouaHeIi Habopsl XpoMocoM. ['omonorndynbie XpoMocoMsbl. [10710BbIE XPOMOCOMBEI.

Henenue xnetku — muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX IpoIecchl. THIBI MUTO3A.
Kapuokunes u nutoknses. buonorndyeckoe 3HaueHHE MUTO3a.

Perynsums MutoTHueckoro mukia kietku. [IporpaMmmupyemast kieTouHast THOeIb — aromnTo3.

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

JdeMoHcTpanuu

Tabmuuelr u cxembl: <«OKW3HEHHBIM UWKI KIETKW», «MmuT03», «CTpoeHHEe XpPOMOCOMY,
«Permmukanmst JTHK».

O06opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: « MHUTO3 B KJIETKaX KOPEIIKa JTYKay.

JlabopaTtopHas padora «/I3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPETapaTaxy.

JlaGopaTopHasi padora «HabmogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpoOTIpernapaTax)».

Tema 9. CTpoeHue u GyHKIHN OPraHU3MOB

Buonoruueckoe pazHooOpasue oprann3MoB. OIHOKIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE
OpPTaHHU3MBI.

OCOOECHHOCTH CTPOEHUS M JKU3HEAEATENIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuwu, apxew,
OJTHOKJIETOUHBIE IPUOBI, OHOKIIETOYHBIE BOJOPOCIIH, APyTrue NPOoTHCTH. KonoHuaipHbIe OpraHUu3MBbl.

B3auMoCBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl M CHCTEMbl OPraHOB.
Opranusm Kak enunHoe nenoe. ['omeocras.

Tkanu pacteHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAs, MPOBOASIIIA,
OCHOBHas, MexaHuueckass. OcoOeHHOCTH CTpoeHMs, (YHKLUMI W paclojioXEeHUs TKaHed B opraHax
pacTeHui.

TKaHU JKMBOTHBIX W YEJOBEKA. THIBI JKMBOTHBIX TKAHEH: SMUTENUalbHAs, COCAMHUTENBHASI,
MblIlIeyHast, HepBHas. OcoOeHHOCTH cTpoeHus, QYHKIMI U PacHOIOKEHHUs] TKAaHEH B OpraHax >KHBOTHBIX
U YeJI0BeKa.

Opranel. BereraruBHblE M Te€HEpaTHBHBIE OpraHbl pacTeHW. OpraHbl M CHUCTEMBI OpPIraHOB
JKUBOTHBIX U yenoBeka. OyHKIMU OPraHoB U CUCTEM OPIaHOB.

Onopa Tema opraHusMoB. Kapkac pacteHmil. CkeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyskHbll 1 BHYTpeHHHUH ckeneT. CTpOeHHEe U THITBI COEAMHEHUS KOCTEH.

JBwkeHre opraHu3MoB. J[BHKEHHE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOMIHOE, XI'yTUKOBOE,
pecHU4YHOE. J[BHK€HNE MHOTOKJIETOYHBIX PACTECHUH: TPONU3MBI U HACTHH. J|BH)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YelloBeKa: MbIlIeyHas cuctema. Pediiexc. CkeneTHbIe MBI U UX padoTa.

Ilutanme opranuzmoB. IlormomeHne BOJBI, YIVIEKHCIOTO Ta3a W MHHEPAIBHBIX BEIIECTB
pactennsaMu. [luTanwe >XKMBOTHBIX. BHYTPHIONOCTHOE W BHYTPHKIIETOYHOE mHieBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl TNHINEBApPUTENBHOTO TpakTa. [luineBapuTenbHBIE  JKENe3bl.
IInmeBapuTenbHas cUCTEMA YEIOBEKA.

Jpixanne opranm3MoB. Jlpixanwe pacteHui. Jlpixanne xuBOTHBIX. J(uddysms razor uepes
MOBEPXHOCTE KieTku. KoxHoe mpixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHoe u JIETOYHOE JBIXaHHe.
JpixaHve TMO3BOHOYHBIX JKWBOTHBIX W HYeNOBEKa. OBOJIOLMOHHOE YCIOKHEHHWE CTPOCHHS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHasi cucTeMa 4ejoBeKa. MexaHu3M BEHTWIALMHU JETKUX y NTHI] U
MJIEKOTTUTArONuX. Perymsnus neixanus. JprxaTenbHble 00hEMBI.



TpaHCIIOPT BELIECTB y OpraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOPT BEWIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u €€ opransl. KpoBeHOCHas cuUCTeMa MO3BOHOYHBIX XUBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrm KpoBooOpamieHHs. IBOIIOLNHOHHEIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KHMBOTHBIX. PaboTta cepmua u eé
perynsuus.

Brigenenue y opranuzMoB. Brinenenue y pactenuil. Boinenenue y kuBoTHbIX. COKpaTUTENBHBIE
Bakyosnd. Oprassl BeiaeneHus. GuibTpanys, ceKpelus 1 o0paTHOe BcachblBaHHE KaK MEXaHU3MBI pabOTHI
opraHoB BblJesIeHUs. CBS3b MOJIOCTH Tea ¢ KPOBEHOCHOM M BBIJEIUTENBHOM cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KUBOTHBIX M yenoBeka. [louku. Ctpoenne u pyHkuuonupoBanue HeppoHa. OOpazoBanue
MOYH y YEJIOBEKA.

3ammra y OpraHuM3MoOB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IMCTHI
MpocTelmux. 3aluTa y MHOTOKIETOUHBIX pacTeHud. KyTukymna. CpencTBa macCMBHOM M XMMHUYECKOU
3amuThl. OUTOHLUIBL.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M KX HpPOM3BOJHBIE. 3allluTa OpPraHHU3Ma OT
Oonesneil. IMMmyHHast cuctema 4desnoBeka. KileTouHbBI M TyMOpaibHBII MMMYHUTET. BpoXIEHHBIA H
NpUOOPETEHHBI CHeUU(PUUSCKU WMMYHHUTET. Teopusi KIOHaJIbHO-celeKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerara). BocmanutenbHble OTBETHI OpraHu3MoB. Ponb BpOXAEHHOTO
MMMYHHTETa B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxuMocTh M peryisuusi y OpraHu3MoB. Pa3ipaXuMoCTh y OJHOKJIETOYHBIX OPIaHHM3MOB.
Takcucsl. Pa3pa)xuMoCTb U peryiisiiiys y pacTeHud. POCTOBBIE BEIECTBA U UX 3HAUEHUE.

HepBHas cucrema u peduiekropHas peryisius y >KMBOTHBIX. HepBHas cuctema u e€ OTAENBI.
OBOJIOLMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. besycioBHbIE U yCTIOBHBIE PedIICKCHI.

I'yMopanbHas perynanns U S9HIOKPUHHAs CUCTEMA KUBOTHBIX M 4desoBeka. JKenes3sl SHIOKpUHHON
CUCTEMBl U UX TOpMOHBL JlelicTBHe TOpMOHOB. B3amMOCBSI3b HEPBHOM U HSHAOKPUHHOM CHCTEM.
I'mnoranamo-Tunogu3apHas cucTema.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE  BOJIOPOCIK»,
«bakrepun», «IIpocteiimme», «OpraHbl IBETKOBBIX pacTeHHN», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMbIX», «TkaHum pacreHui», «KopHEBBIE CHCTEMBI»,
«Crtpoenne credms», «CTpoeHHE JHCTOBOW IJIACTUHKMY», «TKaHM XUBOTHBIX», «CKEJET deloBeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucremay, «JlpIxarenpHass cucrema», «HepBHas
cuctema», «Koxa», «Mblmeynas cucrema», «BplaenurensHas cHcTeMay, «OHAOKPHUHHAS CHCTEMAy,
«Ctpoenne mpimub», «HmmyHnTeT”, «KumeuHomosmocTHele», «CxeMa MHTaHUS PACTEHUI,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JXHUBOTHBIX», «CTpoeHHe ruaps», «CTpoeHHe IIaHapum»,
«BuyTpenHee cTpoeHne AoxieBoro uepss», «HepBHas cucrema poid», «HepBHas cucrema JsArymxmy,
«HepBHas cuctema npecMmblkaromuxcsa», «HepBHas cucrema ntuny», «HepBHas — cucrema
MIIeKONHUTaromuXxy», «HepBHas cucrtema uyenoBeka», «Peduiexcy.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpOIpenapaThl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIIpernapaTsl TKaHEH, DPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HAaCEKOMBIX, HITIOKOXXHX, IKHBBIE
9K3EMIUAPHl KOMHATHBIX pAacTeHHWH, TepOapuy pacTeHHH pa3HBIX OTHENOB, BJIAXKHBIE TpeHapaThl
KUBOTHBIX, CKEJIETHl ITO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX J>KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opymoBaHHe Il JEMOHCTPALMM IMOYBEHHOTO M BO3AYIIHOTO MHWTAHWS PACTEHHHA, pacCIIeIUICHUs
Kpaxmasia ¥ OeNKOB TMoJ JeWcTBHEM (epMeHTOB, O0OpyAOBaHHE Ui JEMOHCTPAIMK OMBITOB IO
U3MEPEHUIO JKM3HEHHOM EMKOCTH JIETKHX, MEXaHM3Ma JbIXaTEJIbHbIX JIBWKEHUN, MOJEIU T'OJIOBHOTO
MO3Ta Pa3NUYHBIX KUBOTHBIX.

JladopaTtopHas padora «/I3yueHrne TKaHEeH pacTeCHUI.

JladopaTtopHas pa6ora «/I3yueHne TKaHEeH KUBOTHBIX).

JlaGopaTopHas padoTa «/3ydyeHne opraHoB IBETKOBOTO PACTEHUSY.



Tema 10. PazMHoKeHe U pa3BUTHE OPTaHU3MOB

@DopMbl  pa3MHOMKEHHSI OPraHM3MOB: Oecrojoe (BKIIOYas BEreTaTWBHOE) W TMOJOBOe. Bumasl
0ecIonoro pa3MHOKEHHS: TIOYKOBAHUE, CIIOPYIALUS, (hparMeHTalus1, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenue. [lomoBeie kieTku, win rametsl. Meiio3. Craguu meiiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonorndecknii cmbici Melio3a U MOJIOBOTO Ipolecca. Meio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[MpenzaponsiieBoe pasButue. ['ameroreHes y XKMBOTHBIX. llomoBwlie skemes3pl. OOpa3oBaHue H
pa3BUTHE MOJNOBBIX KIeTOK. CriepMaToreHes 1 ooreHe3. CTpoeHue MONIOBbIX KIETOK.

OnnonoTBOpeHHE U SMOPHOHATEHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOpHOIOTMST — HayKa O pa3BUTHH
oprau3MoB. Mopdgozeenes — 00Ha u3 enasHvix npoorem smopuonozuu. Konyenyus mopgoeernos u mooenu
mopgozcenesa. Ctanuu SMOpHOTeHe3a JKUBOTHBIX (Ha puMepe iarymkn). JIpobienue. Tumbl gpobieHust.
Jlemepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munet Oracmyn. OCOOCHHOCTH
OpoOJIeHUsT MIIEKOTIUTAIOIIMX. 3apOMABIIIEBbIE JUCTKH (TacTpyJsiius). 3aKiajgKa OpraHOB M TKaHEH W3
3apOABIIIEBBIX JHCTKOB. B3anMHOE BIMSHWE YacTed pa3BHUBAIONIETOCS 3apoiblia (IMOpHUOHAIbHAS
MHAYKLIMA). 3akiajika IJIaHa CTPOEHHUS >KMBOTHOIO KaK pe3yjibTaT HMEpapXWYECKUX B3aMMOAECUCTBUI
reHoB. BinsHue Ha SMOpHOHANIEHOE pa3BUTHE PAa3IHYHBIX (PaKTOPOB OKPYIKAIOLICH CPEbI.

Poct u pasButre xuBOTHBIX. [locToMOproHanbHEIN mepuon. [IpsiMoe u HempsiMoe pa3BHUTHE.
PazBuTtre ¢ Metamop(o30M y OECIIO3BOHOUHBIX M IMO3BOHOYHBIX JKUBOTHBIX. BHoIOrHUeckoe 3HaYeHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpoje. THmbl pocTa KUBOTHBIX. DaKTOPHI
peryysiiMd pocTa KMUBOTHBIX M dYenoBeka. CTaauu MOCTIMOPHOHAIBHOIO PA3BUTHS Y XUBOTHBIX U
yenoseka. [leproapl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJOrMYECKHE IPOLIECCHI.

PasmHOXeHne u paszBuThe pacTteHHil. ['amerodut m cnopodur. Meio3 B KM3HEHHOM IIHKIIC
pactennii. OOpazoBaHue cmop B mporecce Mmeiosa. ['ameroreHes y pactenmid. OIUIOJOTBOpEHHE U
pa3BUTHE PACTUTENBHBIX OpraHU3MOB. J[BOIfHOE OTUIOAOTBOpEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHme
U pa3BUTHE CEMEHH.

MexaHHu3MBI pEryJsIIMA OHTOT€HE3a Y PACTEHUI U AKUBOTHBIX.

JdeMoHcTpanuu

IToptpertsr: C. I'. HaBammun, X. [llneman.

Tabmuuper u  cxembl: «BereratnBHoe pa3MHOXeHHE», «THUIbl OECHONOro pa3MHOXKEHHS,
«Pa3MHOXkeHNE XITaMHUIOMOHaAb», «Pa3MHOXKEHHE O3BINeHbI», «Pa3MHOXeHHe THIpB, «Menosy,
«Xpomocombl», «I['amerorenes», «CTpoeHHe SHLEKIETKH W crnepMmaro3ouna», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsMoe m HempsiMoe pasBuTHE», «Pa3BuTHE Malckoro xyka», «Pa3BuTthe capaHdm»,
«Pa3BuTHe nArymkn», «JlBOWHOE OIJIOJOTBOPEHUE Yy IBETKOBBIX pacTeHU», «CTpoeHHe CeMsH
OJTHOJIOJIBHBIX U JBYJOJBHBIX PACTEHUI», «KN3HEHHBIH LUK MOPCKOHM KamycTel», «KW3HEHHBIA IUKII
MXa», « Ku3HEeHHBIN UK TaOPOTHUKAY, « KU3HEHHBIH IUKI COCHBD».

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpeNapaThl SIMIEKIETOK U CIIEPMaTO30MI0B, MOJIEIb
« MK pa3sBUTHS JIATYILIKI.

JlabopaTopHas padora «/3ydyeHue cTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEraparaxp.

IlpakTuueckas padora «BbIIBICHHE TNPU3HAKOB CXOJICTBA 3apPOMBINICH IMO3BOHOYHBIX
KUBOTHBIX).

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXEHHS BBICIIINX PACTCHUN.

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

Wcropusi cTaHOBIEHUS M Pa3BUTHS T€HETHUKM Kak Hayku. PabGoter I'. Mengens, I'. ne ®puza, T.
Moprana. Ponp oTedecTBEHHBIX YYEHBIX B pa3Butun reHeTuku. Paborer H. K. Komsmosa, H. U.
Baewuiosa, A. H. Benosepckoro, I'. JI. Kapnieuenko, F0. A. ®unumnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TIOHATHS M CHMBOJBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJJIENbHbIE TEHHI,
albTepHATHBHbIE TIPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MPHU3HAK, TOMO3HUI'0Ta, T€TEPO3UTOTa, YHCTAS



nuHUSA, THOpWAbI, reHoTHi, (eHoTun. OCHOBHBIE METOABI TEHETHKH: THOPHIOJIOTHYECKHL,
LUTOJOTUYECKUH, MOJEKYIIIPHO-TEHETUYECKHI.

JdeMoHcTpanuu

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

Tabnuie! U cxeMbl: «MeToabl TeHETHKI», «CXeMBI CKPEIIUBaAHUS.

JlaGopaTopuasi padora «/Ipozoduia kak 00BEKT TeHETHYECKUX UCCIICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

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

AHanusmupytomee ckpemuBanue. I[IpoMexyTouHblil XapakTep HacieAoBaHus. Pacmiensenue
IIPU3HAKOB IIPU HEIIOJHOM JIOMUHUPOBAHUH.

Jdurnbpugnoe ckpemuBanue. TpeTuid 3akoH MeHpaens — 3aKOH HE3aBUCHUMOTO HACIICIOBAHUS
npu3HakoB. LluTomornueckie 0CHOBBI TUTHOPUIHOTO CKPEIINBAHHA.

CueruieHHOe HacienoBanue npusHakoB. PaboTel T. Moprana. ClenjieHHOe HacIeI0OBaHHE TCHOB,
HapyILIEeHUE CLUEIUICHHS MEKy FeHaMU. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHH3M ONpeeNeHUs] TMona. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOTaMETHBIM M rereporaMeTHbli 1moj. ['eHeThueckas CTPYKTypa MHOJIOBBIX XPOMOCOM.
HacnenoBanue Npu3HaKOB, CHEMJIEHHBIX C IIOJIOM.

I'enotun kak wenocTHas cuctema. IlneiloTponuss — MHOXECTBEHHOE JCHCTBUE IEHa.
MHOXeCTBEHHBIM amienu3M. B3anMmoaeicTBUe HeaUIeNbHBIX TI'€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Honumepusi.

I'eHeTM4eCcKwii KOHTPOJIb PA3BUTHS PACTECHHM, )KUBOTHBIX M YEJIOBEKA, a TAKKe (PU3NOIOTHIECKUX
MPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (QYHKIWHA. [eHeTHdecKWe MEXaHW3MBl CHUMOHMOTEHe3a,
MEXaHU3MBI B3aMMOJEHUCTBUS «XO3AWH — Mapa3uT» U «XO3IUH — MUKPOOHMOM». | eHeTHUeCKne acheKThI
KOHTPOJIA ¥ I3MEHEHHS HACIIECTBEHHON HH()OPMAIINHU B IIOKOJICHUSIX KIIETOK W OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmumer u cxembl: «llepBeiii 1 BTOpoit 3akoHbl MeHnpens», «Tperwmii 3akoH MeHensy,
«Ananuzupymwolee ckpemuBanue», «HenonmHoe pgomuHupoBaHuEe», «CUEIUIEHHOE HAcIeJOBaHUE
MpU3HAKOB y npo3zodpmiey, «l'eHernka monay», «Kapmorum denoBeka», «Kapwotunm mpozoduib,
«Kapuorun ntuue», « MHOKECTBEHHBIN ajienu3my», «B3auMoaeiCcTBUE TEHOBY.

OGopynoBaHre: MOJIENb JUIS JEMOHCTPAllid 3aKOHOB E€AMHOOOpas3usi THOPHAOB TIEPBOTO
MOKOJICHUsI W pAacIlIeIUICHUs MPU3HAKOB, MOJAENb [UIsi JEMOHCTpAallMUd 3aKOHAa HE3aBHUCHUMOTO
HAcCJEJOBaHUS MPU3HAKOB, MOJENb Uil JIEMOHCTPALMM CLEIJIEHHOTO HACJIENOBaHUS MPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoTtipenapat: «Jpo3odumnay.

IIpakTuyeckasi padora «lI3yueHue pe3yTbTaTOB MOHOTHOPHTHOTO CKPEIUBAHUS Y APO30(HITBD».

IIpakTuyeckasi padora «/I3yueHue pe3yabTaTOB AUTHOPUITHOTO CKPEIIUBAHHS Y TPO30(DUITBD.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmMopeiicTBrue TeHOTHIIA U Cpeabl TpH GOpMHUPOBAaHUH (heHOTHNA. MI3MEHYMBOCTh TPHU3HAKOB.
KadecTBeHHBIE W  KONMYECTBEHHBIE TIPU3HAKWA. BHUIB HW3MEHYMBOCTH: HEHACJICICTBCHHAS W
HacJIeCTBEHHAs.

MonupukanroHHas HW3MEHYHMBOCTh. Pojb  cpensl B GopMmupoBaHMHM  MOAM(DHKAIIMOHHON
n3MeHYnBOCTH. Hopma peakium mnpusHaka. Bapuwannonsslii psng w  BapuanuoHHas KpuBas (B.
Horanncen). CBoiicTBa MOAU(DUKAIIMOHHON H3MEHUHBOCTH.

T'enornnnueckass  W3MEHYMBOCTH. CBOMCTBA  I€HOTUIMYECKOH  M3MEHYMBOCTH.  BHIBI
TEHOTHITMYECKON W3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTallHOHHAS.



KomOunatvBHasT W3MEHYMBOCTh. Me#03 © TMOJIOBOM mpomecc — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. POJbhb KOMOMHATMBHON W3MEHUMBOCTA B CO3JaHUM TEHETUYECKOTO pPa3HOOOpa3us B
npeaenax OJJHOTO BUAA.

MyTanmonHasi ”3MEHYMBOCTh. Buabl MyTaIuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. CITIOHTaHHBIC
Y MHAYLUHUPOBaHHBIC MyTallud. SIIepHbIE M LUTOIUIa3MaTHueckue myTanuud. CoMaTHuecKUe U TOJOBBIC
MyTanuu. [lpuuuHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl M WX BIUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHUECKHX PSIOB B  HACIEICTBEHHOM
u3menurnBoctd (H.W. BaBuiior). BHesiepHas ”3MEHUYMBOCTh U HACJICACTBECHHOCTb.

Onueenemuxa u INUSCHOMUKA, pONb  INUSEHEMUYECKUX (PaKmopoe 6 HAciedo8anuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdeMoHcTpanuu

[Toptpetsi: I'. ne ®pu3s, B. Noranucen, H. 1. BaBuios.

Tabmuiet w cxembl:  «Bugel  w3MmeHumBoCcTHY, «MoaudUKaAIMOHHAS  H3MCEHUHUBOCTDHY,
«KoMmOuHaTHBHAS W3MEHYMBOCTBY, «Meio3», «OmiogoTBopenue», «['eHeTnueckue 3a0o0iieBaHUs
4yenoBeKay, « Buabl MyTauui.

O06opynoBaHue: )XUBbIC U TepOapHbIC YK3EMIUISIPbl KOMHATHBIX pacTeHUH, pUCYHKH ((oTorpadun)
’KUBOTHBIX C Pa3IMYHBIMHU BUAAMHI H3MEHUHUBOCTH.

JlaGopaTopHas padora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOAU(MUKANMOHHON H3MEHUYHWBOCTH.
[TocTpoeHune BapuallMOHHOTO psiia U BApUALIMOHHON KPUBOW.

IpakTnyeckas padora «MyTtanuu y Apo30QpHIIbl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTuKa Yesi0BEeKa

Kapuotun udenoBeka. MexayHaponHas MporpamMma HCCIEIOBaHHS TeHOMa 4ejioBeka. MeTonbl
W3YYCHUSI TEHETHKH YeJIOBEeKa: T'€HEATOTHMYeCKUH, ONM3HEIOBHIN, ITUTOTCHETUYCCKHUN, MOMYISIIIMOHHO-
CTATUCTUYECKUM, MOJNEKYJSIpHO-TeHeTHUeCKUi. COBPEMEHHOE ONpPENEICHUE MEHOTUIIA: OJTHOT€HOMHOE
CEKBEHUPOBAHME, TECHOTUNHPOBaHWE, B TOM uucie ¢ mnomowpo III[P-ananuza. HacnencTBeHHbIe
3a0oieBaHnsl 4YeroBeKa. | eHHBIE M XPOMOCOMHBIE OONIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEAPACIIONIOKEHHOCTPIO. 3HAYEHUE MEOUUUHCKOM TEHETHMKM B MNPEHOTBPAllCHUHM U JICUCHUHU
TeHeTHYeCKUX 3a00JIeBaHUI YenmoBeka. MequKo-TeHeTHIeCKoe KOHCYNbTHpOoBaHue. CTBOJOBEIE KIETKH.
[lonsiTHe «TeHETHYEeCKOro Tpy3a». ODTHUECKHE acCIeKThl WCCIIECOBAHWN B OONACTH PENaKTHPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnveckre (akTOphl TOBBINIEHHOW YYBCTBUTENLHOCTH UYENOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUIO OKpY’Kawluel cpenbl. ['eHeTHueckas NpeapacrnoNokeHHOCTh YENIOBEKa K
MATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotun demoBeka», «MeToabl H3ydeHHs TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a00I€BaHNS YETIOBEKAY.

IIpakTuyeckast pabora «CocTaBieHNe U aHATTU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3mMoB

HomecTukanus u cenekuus. 3apokAeHue cenekuuu u gomectukanuu. Yuenue H. 1. BaBuiosa o
LlenTpax MPOUCXOMKACHUS U MHOTOOOpa3usl KyJbTYpPHBIX pacTeHWi. Ponb cenekuuu B co3IaHUM COPTOB
pacTeHul U mopoy KUBOTHBIX. CopT, MOpoIa, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOM
m3MmeHunBocty H. . BaBuioBa, ero 3Ha4eHHE TS CEEKITMOHHON paOOTEHI.

Mertoap! ceneKImoHHONW paboThl. ICKyCCTBEHHBII OTOOP: MAaCCOBBIM W WHIANBUIAYATLHBIA. DTaIbl
KOMOWHAITMOHHOW ceneKmuu. VIcmpITaHue TPOM3BOAUTENECH 1O MOTOMCTBY. OTOOp IO TEHOTHITY C
MTOMOIIIBIO OIICHKH ()EHOTHUIIA MOTOMCTBA U OTOOP 110 TeHOTHITY ¢ MOMOIIbi0 aHaimm3a JJHK.

VcKyCcCTBEHHBIM MyTareHe3 Kak METON CEJICKIIMOHHON palOoThl. PamuanmoHHBIA W XUMUYECKUN
MyTareHe3 Kak HCTOYHUK MYyTallMil y KyJbTYpHBIX (opM opraHu3moB. McCIoiib30BaHHME TEHOMHOTO
peIaKTUpOBaHUS W METONOB pekoMmOuWHaHTHRIX JIHK nmns momydeHus MCXOQHOTO MartepHaia jis
CEJICKITUH.



[onyyenne nonumionnos. BayTpuBuaoBas ruOpuausaunus. BIM3KoOpoACTBEHHOE CKpEIIUBaHHUE,
win wHOpuauHr. HepoacTBeHHOEe CKpelMBaHWE, WIM ayTOpUAMHT. l'eTepo3uc W ero NpUYMHBL.
Hcnonb3oBanue rereposuca B cenekuuu. OtganéHHas rubpuamsanus. [Ipeomonenue Oecrumomust
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3€1EHas pesontoyusy.

CoxpaHeHre U H3Y4YEHHE M€HETHUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHM M MX JUKUX POAHUEH
JUI CO3JIaHHsI HOBBIX COPTOB M THOPHUIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
VIpasieHue 2eHemuUd4ecKUMY pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICTIOEbIX JICUGOMHBIX 6 Yelsix
VAVHUIEHUs CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ NpUMeHeHUeM
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIe008aHULL, NepPed08blX Uoell U NePCReKMUBHBIX MEeXHOIO02U.

JdeMoHcTpanuu

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

Tabmuue! u cxembl: «LleHTpBI TPOUCXOKACHUS U MHOTO0OPa3Hs KyJIbTYPHBIX PACTCHUI», «3aKOH
TOMOJIOTUYECKUX PSIOB B HACJIECJCTBEHHONM H3MEHUMBOCTH», «Metoapl cemekuun», «OtnanéHHas
rubpuanzanus», «MyTareHes».

JlabopaTopHasi paGora «l3ydyeHue cOpTOB KyJbTYpHBIX pAacTeHHMH U TOPOA JOMALTHHUX
JKUBOTHBIX).

JlabopaTtopHas padora «/I3yueHrne METOIOB CEJICKIIUU PACTCHHID.

IIpakTuyeckass padora «lIpuBuBKa pacTeHU».

IJkckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHSI CEJeKIUM pacTeHUH U JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YYaCTOK, B TEIUIMIHOE XO35ICTBO,
B JIA0OPATOPHIO arpOYHUBEPCUTETA MM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorust 1 CHHTeTHYeCKasi OnoJsI0rus

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOIMH, — KIETOYHbIE W TKAaHEBBIE KYJbTYDBI,
MHUKPOOPTraHM3MbI, MX XapaKTepUCTHKA. TpaguuuOHHas OHOTEXHONOTWs: XJeOOIEeUeHHE, MOIyUCHUE
KHCJIOMOJIOYHBIX MIPOIYKTOB, BUHOZETIHE. MuxkpoOuonorudeckuit CHHTE3. OOBeKTHI

MHUKPOOHOJIOrMYeCKUX TeXHOJIOorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

CoznaHve TEXHOJIOTHMH M HMHCTPYMEHTOB IIEJICHANPaBICHHOIO H3MEHEHMsS U KOHCTPYHPOBaHUS
TEHOMOB C LEJNBI0 IMOMyYEHUs OPraHU3MOB M MX KOMIIOHEHTOB, COAEp)KAIIUX HE BCTpedaronyecs B
npupoae OMOCHHTETUYECKHUE ITyTH.

KnerouHnast nmxeHepusi. MeTobl KylbTyphl KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX. KprnoOaHKH.
Comaruueckasi ruOpuaM3aLlusl 1 COMAaTHUECKUi 3MOpuorenes. Mcnonap3oBaHue TaluiONI0B B CEJICKLUH
pacteHuil. [lonyuenue MOHOKAIOHANLHBIX anmumen. Mcnoab308anue MOHOKIOHANLHBIX U NOTUKIAOHATLHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOOTBOpEHHE. PEKOHCTpYKIUS AHIEKIETOK U KIOHUPOBAHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALMHU SAEP KIETOK. TexHonocuu 0300poeieHus, KylbMUGUPOGAHUs u
MUKPOKJIOHANLHO20 PAZMHONCEHUSL CeNbCKOXO03AUCMBEHHBIX KYILIMYP.

XpoMOCOMHasi M TeHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TIeéHa M KOHCTPYMpPOBAaHHE
pexomOuHantHeix JIHK. Coszoanue mpanceennvix opeanuzmog. JlOCTHXKEHUSI W TEPCIEKTUBBI
XPOMOCOMHOH M T€HHON MHXEHEPUH. DKOJIOTHYECKUE U 3TUIECKUE ITPOOIeMbl TeHHOW HHKEHEPHH.

MenunuHckue OuotexHonoruu. IloctreHomuas 1udposas Meaunuua. [IIP-auarnoctuka.
MeTa0oIOMHBIN aHAJIN3, TEHOICHTPUUISCKH aHAJIM3 MPOTEOMa YeJIOBEKA IS OIEHKH COCTOSHHUS €Tro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamust paka. 3D-Omommkenepust s
pa3paboTki (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHMs KOMIUIEKCHBIX TKaHen
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTAa U ckadoiIMHTa JUIsl pelieHus 3ajad
MEePCOHAIM3UPOBAHHON METUIIUHBI.

Coznmannie BEKTOPHBIX BakIWH C LEJIbI0 oOOecredeHns KOMOWHHPOBAHHOW 3alIUTHl  OT
Bo30yauteneii OPBU, ycraHoBieHuWe MOJIEKYISIPHBIX MeXaHM3MOB (¢yHKunonupoanuss PHK-
COJIEpKAIIMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIC 3200JIeBaHUS YeIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu



Tabmuuer 1 cxemsl: «lcrmonb30BaHuE MHUKPOOPTaHM3MOB B NPOMBIIUICHHOM HPOH3BOACTBEY,
«Knerounas unxenepus», «['eHHas HHXEHEPUS».

JlaGopaTopHasi padora «/3ydeHne oObeKTOB OMOTEXHOIOTHI.

IIpakTuyeckast padora «lloxydeHne MOJTOYHOKHCIBIX MIPOTYKTOBY.

Okckypeusi «buotexHomorust — BaKHEHIIAs NPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNIECKOE IPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:kaeHne u pa3BUTHE 3BOJIONUOHHBIX NPeICTABJIEHUI B 0M0JI0r MU

OpomroronHas teopus Y. [apsuna. [lpeamnochiiku BO3HMKHOBEHHUS AapBuUHM3MA. JKu3Hb U
Hay4Has JearenbHocTh Y. /lapBuHa.

JBwkymme cwisl 3BoironMu BuaoB mo Y. JlapBuHy (BbICOKash MHTCHCHBHOCTH Pa3MHOXKEHHS
OpraHu3MOB, HacJeACTBEHHass H3MEHYMWBOCTh, Ooppba 3a CyIIeCTBOBAaHHE, ECTECTBCHHBIH U
WCKYCCTBEHHBIH OTOOD).

Odopmnenne cuaterndeckoii Teopun sBomornuu (CTD). HelitpanbHas Teopusi 3BOJIOLUH.
CoBpeMeHHasi JBONIONMOHHAs OWoJOrus. 3HAUYeHHE OJBOJIOIHMOHHOM Teopud B (HOPMHUPOBAHUM
€CTeCTBEHHO-Hay4YHOUW KapTUHbBI MHpa.

JdeMoHcTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. lapsuH, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmurs! u cxemsl: «Cuctema xuBoii npupoasl (mo K. JImaHero)», «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHn3M (OpPMHUPOBAHHS MPUCTIOCOOICHAN y paCTeHUI U KUBOTHEIX (TI0 Jlamapky)y,
«Kapra-cxema mapmpyra nyremectsus Y. [lapeunay, «Haxomnku Y. JlapBuna», «Dopmbel 60pp0BI 3a
cymecTtBoBaHue», «llopogsl romyOeit», «MHorooOpasue KymbTypHBIX (opM KamycTe, «lloposs
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuAOB (1o Y. JapBuny)», «CxeMa COOTHOLICHUS
JBIDKYIIUX CHUJI 9BOJOLMNY», « OCHOBHBIE TIOJIOKEHHUS CHHTETHYECKON TEOPHH HBOIOLIUNY.

Tema 2. MUKPO3BOIIOLIMA U eé pe3y/ibTaThl

Ilomynsauma Kak dJleMEHTapHash exuHuna d3Bomourdd. COBpeMEHHbIE METOABl OLEHKH
TeHETHYECKOr0 pa3HooOpa3us M CTPYKTYyphl Homymauuil. M3meneHue reHodoHIA MOMyNSLOUHA Kak
3JIEMEHTApHOE HBOIIIOIIMOHHOE SIBIICHUE. 3aKOH reHeTnIeckoro paBHoBecus J[x. Xapmau, B. BaiinOepra.

OnemeHTapHble  (akTopel  (ABMXKYIIME  CHJIBI)  3BOJIONMHM. MyTauMOHHBIA  HpoLecc.
KomOunatuBHast n3MeHUMBOCTh. [lpeifip reHOB — ciydvaliHble HEHANpaBICHHbIE HM3MEHEHHS YacTOT
aiened B momymsuusix. O¢pdext ocHoBarens. Ipgexm Oymouiiouno2o eopaviuika. CHudicenue
2eHemu4ecKo20 pazHoobpasus: npuuunsl u creocmeus. llposenenue s¢pgpexma Opetigha 2enog 6 bonvuuUx
u manvix nonyaayusx. Murpanuu. Mzonsumsa nomymauuii: reorpaduueckas (IpOCTpaHCTBEHHas),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIll 0TOOp — Hampapisitomuid (akTop 3Bomonud. POpMbI €cTECTBEHHOro oTdopa:
JBIOKYIINH, CTaOWIM3UPYIOIMNH, pa3peiBatoiuii (nu3pyntuBHEi). [lomoBoit or6op. BosHukHOBEeHUE U
3BOJTIOIHS COLIMAIBHOTO TTOBEJIEHHS )KUBOTHBIX.

IIpuciocoOeHHOCTh  OPTaHM3MOB  KaK  pPe3yibTaT  MHKPOIBOJIONUH. BO3HHUKHOBEHHE
NPUCTIOCOONIEHH Y opraHu3mMoB. Apomopdo3sl u mauoaganTanuu. [IpuMepsl MPUCTIOCOONCHHN Yy
OpTaHU3MOB: MOpQOJIOTHIECKHE, (uznonoruyeckue, OMOXMMHYECKHE, MTOBE/ICHYECKHE.
OTHOCUTENBHOCTP MTPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpa3oBanne kak pe3ybTaT MUKPO3BOIIONHH. V30msmms —
KIIFOueBoi  akTop BHAooOpazoBaHus. Ilyth u cmocoOsl BHAOOOPAa30BaHWSA: AJJIONIATPUYECKOE
(reorpaduueckoe),  cumMmaTpuueckoe  (IKOJOTHUECKOE),  «MTHOBEHHOE»  (TIONHUIUIOUIU3AIINS,
rubpuanzanys). JuTeIsHOCTh BOMIOIMOHHBIX TPOILIECCOB.

Mexanu3mbl GopMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpasusl.



Poub 3BomoIMOHHON OMoOJ0rUU B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHs OMopazHOOOpasusl.
MuKpo3BOMIOLUS U KOIBOJIOIHMS apa3sUTOB U UX X035eB. MexaHn3Mbl (GOPMHUPOBAHUS yCTOWIMBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

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

Tabnuie! u cxembl: « MyTalMOHHast ©3MEHUMBOCTEY, «[lomynsionHas cTpykrypa Buaa», «Cxema
nposiBeHus 3akoHa Xapau—BaiinOepray, «JBiKylime CHIIBI 3BOTIOLUHY», «OKOJOTHUYECKass H30JISALUSL
MOMYJISIMNA ceBaHCKOM (hopenny, «I'eorpaduyeckas N30SAIMS TUCTBEHHUIBI CHOMPCKOW W JINCTBEHHHIIBI
naypckoity, «llonmyisiuMoHHBIE BOJHBI YHCICHHOCTH XHWIIHUKOB M JKepTB», «Cxema JaeHCTBUS
€CTeCTBEHHOTo 0TOOpa», «®DopMmbl OOppOBI 3a cymecTBoBaHHE», «WHIyCTpHANBHBIA MeNaHU3MY,
«KuBple uckomaemsie», «[lokpoBHuTENIbCTBEHHAsT OKpacka >KUBOTHBIX», «[Ipemynpesxknaromas okpacka
KUBOTHBIX»,  «®Dusnonorndeckue  azantauun», «llpucmocobmeHHOCTs  OpraHu3MoB U €€
OTHOCUTENBHOCTEY, «Kputepun Buma», «Buabl-noiiHNKN», «CTpyKTypa BUAa B mpupoae», «CrocoOsl
BU00Opa3zoBanusy, «leorpaduyeckoe BHmooOpasoBaHHE TPEX BHIOB JAHIBIIICH», «DKOJIOTHYECKOE
BUI000pa3oBaHue BUIOB CHHUIY, «[lonaumionasl pactennity, «KamycTHo-peaeunsiii TuOpumy.

Ob6opynoBanue: repbapuy pacTCHUH, KOJUIEKIMM HACEKOMBIX, Uydella MTHIl W 3Bepedl ¢
npUMepaMH Pa3iYHbIX MPUCIIOCOOJICHUH, Yydena NTHIl ¥ 3Bepell pasHbIX BHIOB, TepOapHH PacTCHUM
ONMU3KUX BUAOB, 00Pa30BaBIINXCS PA3TUYHBIMHU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsBICHNE U3MEHYMBOCTH Y OCOOEH OJJHOTO BUIAY.

JlagopaTopHass  padora  «lIpucnocoOsieHHsi ~ OPraHU3MOB W UX  OTHOCHTEINIbHAS
EIeCO00Pa3HOCTHY.

JlaGopaTopHas padora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJibTaThl

Metoapl wu3ydeHHs MakposBomouuu. [laseoHTonorndeckne METOAbl H3YUYEHHS 3BOJIOLUU.
Ilepexonubie GOpMbI U PUIOTCHETHYECKHUE PAIBI OPTaHU3MOB.

Buoreorpaduueckue mMeronpl u3ydenus spomounu. CpaBHeHue ¢uiopsl U (GayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckue obmacti 3emid. BUABI-OHAEMUKH U PETUKTHL.

OMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOrHYecKHe METOAbl HW3YyUYCHHS  3BOJIIOLUH.
I'eHeTnyeckne MeXaHU3MBl JBOJIOLMM OHTOI'€HE3a W TMOSABJICHUS HBOJIOIMOHHBIX HOBLIECTB.
I'oMonornYHblE W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHsl M aTaBU3MBL. MOJEKYJISIpHO-
reHEeTHYECKUe, OMOXMMUYECKHUE U MaTeMaTHIeCKUe METO/IbI U3YUCHHUS IBOJIIOUNHU. | OMOJIOTHYHBIE T'€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOT€HETHIECKUX JEPEBLEB.

XpOMOCOMHBIE MyTallU¥ U 3BOJIIOLUS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (mpaBwia) 3BoMoUMH. [lpunyun cmenwvi @dynkyuii. HeoOpatumocTsb
9BOJIIOLMHU. AJanTuBHAsA paguanusi. HepaBHOMEPHOCTH TEMIIOB 3BOJIOLIUH.

JdeMoHcTpanuu

IToptpetsi: K. M. Bap, A. O. Kosanesckuii, . Mroiiep, 3. ['exkens.

TaOnuue! u cxembl: «OUIOTEHETUYECKUH PAA JOMIATIN», K APXEONTEPUKC, «3BEPO3yObIe ALIEPH,
«Crerouedans», «Punnoputs», «CeMeHHblEe NanopoTHUKM», «buoreorpaduueckne 30HBI 3eMIIN»,
«/petid koHTHHEHTOB», «PenmukThl», «HadanbHbele cTagnyd SMOPHUOHATBHOTO Pa3BUTHS ITO3BOHOYHBIX
’KHBOTHBIX», «[ 'OMOJIOTHYHBIE W aHAJOTHYHBIE OpraHbD», «PyIMMEHTHI», K ATaBH3MBI», « XpOMOCOMHbIE
HaOOpHl YeJOoBeKa W IMUMMaH3e», «laBHBIE HampaBiIeHUS HBOIIONUNY, «OOIMHMe 3aKOHOMEPHOCTH
3BOJIIOLINY.

OO6opynoBaHue: KOJJICKIIUU, TepOapuu, MYJISDKH HCKOTAEMBIX OCTATKOB OPTaHU3MOB, MYJISTKH
TOMOJIOTHYHBIX, aHATIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE ;KU3HU Ha 3emJie

Hayunble THIIOTE3bI MPOMCXOXKICHUS KU3HU Ha 3emie. AOHOreHe3 W maHcnepmus. JloHaydHbIe
NPEJICTABJICHUS O 3apOXKJCHUU KU3HH (KpearnoHn3M). ['MnoTe3a MoCTOSHHOTO CaM0O3apOXK/ICHHS )KU3HU
n e€ omnposepxkenue onbitamMu @. Pemm, JI. Crnammanmanwm, JI. Ilactepa. Ilpomcxoxnenve >Xu3HH U
acTpOOHOJIOTHSI.



OcHOBHBIE D3Tambl HEOpraHW4eckoid »sBomonuu. llmaneraphas (reonoruveckas) SBOJIOLUSL.
Xumuueckasi SBOJMIONMs. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BeIIecTB M3 HeopraHmueckux. Ombir C.
Munepa u I'. FOpu. O6pazoBanue monmumepoB u3 MoHoMepoB. KoanepBarnas runore3a A. M. Onapuna,
runoresa neppuyHoro OynaroHa J[x. Xonnelina, reaerndeckas runoresa I'. Ménnepa. Pudosumsr (T. Yek)
u runote3a «mupa PHK» V. 'mnbepra. ®opmupoBanne MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIICTKH.

Hctopus 3emnu u Metozs! €€ n3yueHus. Mickonaemple opraHMyecKue OCTaTKU. ['eoXpoHoIorus u
e€ metoapl. OTHOCHTENBHAA M aOCONMIOTHAS TEOXPOHOJNOTHS. | eoXpoHOJIOrHYecKas IIKana: 30HbI, 3PHI,
MEPUOABI, SIOXH.

HavaneHeie aTansl opranndeckoii apomonu. IlossneHre n 3BOIIOLUS NEPBHIX KIETOK. DBOIIOLUSA
MeTabonan3Ma. Bo3HUKHOBeHHE TepBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJjior
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIHUTHL. [IpOKapHOTHI M DYKapHOTHL.

[MpoucxoxneHne dykapuoT (CHMOHOreHe3). BOJIOUUOHHOE TMPOUCXOKICHHUE BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OpraHM3MOB. BO3HHUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Talbl SBOJIONMU BbICIIMX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixon
pacTenuil Ha cymry. [losBlIeHue CIOPOBBIX pacTeHMH M 3aBoeBaHME UMM cylid. CeMEeHHbIE PacTEeHHUS.
[IpoucxoxneHnne UBETKOBbIX PACTEHU.

OCHOBHBIE 3Talbl 3BOJIOIUH XUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl )KHBOTHBIX. BeHzackas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpA0OBbBIE )KUBOTHBIC. JKU3HD B
BoJle. DBONIONWS TO3BOHOUHBIX. [Ipomcxoxnenne amdubuii wu pentmwmmid. [IpoucxoxkaeHue
MJIEKOTIATAIOMMX MW Tnrhll. llpuHnmun xmodeBoro apomopdosa. OcBoeHHE O€CIO3BOHOYHBIMHA U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M MNEPUOJAM: apXeil, MpOTEepo30H, Mmaneo30il, Me3030M,
KaifHO30#. OOmas xapakTepUCTHKa KIMMaTa W TEOJIOTHYecKuX mporeccoB. llosBieHnne u pacuer
XapaKTEepPHBIX OPTraHU3MOB. YTJIe00pa3oBaHHe: €ro yCIOBHA U BIUSHUE Ha TA30BBIH COCTaB aTMOCQEPHI.

MaccoBble BBIMUPaHUS — 3KOJIOTHUECKHE KPU3UCHI Mpouuioro. [IpuunHbl U CIeaCTBUS MAaCCOBBIX
BbIMupaHuil. CoOBpeMEHHBIH HKOJIIOTHYECKU KpH3Huc, ero ocobeHHocTu. lIpobrmema coxpaHeHuUs
OounopazHoobpasus Ha 3emie.

CoBpeMeHHass CHCTeMa OpraHu4eckoro wmupa. llpuHImNIBI Ki1accuUKamuu OpPraHu3MOB.
OCHOBHbIE CHCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[optpetrsl: @. Pemau, JI. Cnamnanuanu, JI. Ilacrep, M. Y. MeunukoB, A. U. Onapun, [Ix.
Xonpgein, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita ®@. Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIO
caMo3apoXKJIeHus KU3HM», «Cxema onbita C. Musiepa, I'. FOpuy», «9Tansl HeopraHM4eCKO SBOIIOLUNY,
«["eoxpoHonoruveckas mkana», «HadanpHple dTambl OpraHUYEcKOr »BOMOINNY, «Cxema 00pa3oBaHUs
JYKapuoT MyTEM cuMOmoreHesa», «CucreMa >XKWBOH Tpupoasl», «CTpoeHHe BHpYyca», «ApoMopdo3bl
pactennit», «Puanodurte», «OTHOKIETOYHBIE BOIOPOCIN», «MHOTOKIIETOUHBIE BOAOPOCII», «MXu»,
«ITanopotHukn», «l'omocemenHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
JKUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «lIpocreiimue», «KumeunomnonoctHeiey, «llmockue
uepBu»,  «UnenucroHorue»,  «PviOb»,  «3eMHOBOmHBIE»,  «IIpecMbikarormecs»,  «IITHIBD),
«Mnekonurarouuey», «Pa3BuTue XU3HU B apXxeiickoi spey», «Pa3BUTHE KU3HU B MIPOTEPO3OUCKON 3pey,
«Pa3BuTHE XU3HU B NAJCO30UCKON 3pe», «Pa3BUTHE )KM3HU B ME3030MCKOM 3pey, «PasBuTue Ku3HU B
KaiiHO30MCKOH 3pe», «CoBpeMeHHast CUCTEMa OPTaHMYECKOTO MUPAY.

O0opynoBaHue: repOapuy pacTeHHH Pa3IMYHBIX OTJENOB, KOJUICKIIMH HACEKOMBIX, BII2YKHBIC
Mpemaparsl JKMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM WIJIOKOXKUX, CKEJEeThl TO3BOHOYHBIX
KUBOTHBIX, Yydesla NTHIl U 3BEPel, KOJUIEKIIMH OKaMEHEJIOCTEH, ITOJIE3HBIX HCKOMAEMBIX, MYJIDKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BuptyanbHas jJadopatopnas padora «MogenupoBanue onsiToB Mmuiepa—tOpu no uzydenuto
aOMOTreHHOTO CHHTE3a OPraHMYECKUX COCTMHEHUH B TIEpPBUYHOM aTMOcdepey.



JlaGopaTopHasi padora «/I3ydeHue 1 onMcanre UCKOMaeMBIX OCTATKOB APEBHUX OPTaHU3MOBY.
IpakTnyeckas padora «/3yueHne ocobeHHOCTEH CTPOCHHS PACTCHUHN Pa3HBIX OTACTIOBY.
IpakTnyeckas padora «3yueHre ocoOeHHOCTEH CTPOCHHS TO3BOHOUHBIX KUBOTHBIX.

Tema 5. IIpouncxoxkaeHne 4eJ10BeKa — AHTPOIIOreHe3

Paznensl u 3anaun anTpononorui. MeTo sl aHTPOMOJIOTHH.

CraHOBJIEHHE TPEICTABICHUH O TPOUCXOXKICHUM 4YeNOBeKa. Peluruo3Hble  BO33PEHHS.
CoBpeMeHHbIC Hay4YHBIC TEOPUH.

CxoAcTBO uenoBeKa ¢ KUBOTHBIMH. CHCTeMaTH4YecKoe IOJIOKeHHe dYenoBeka. CBUAETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEILHO-MOpP(QoIoruueckue, sMOpHOIOTHIECKUe, HU3NOIIOTO-
Onoxummuueckue, mopeaeHyeckne. OTIMYUS 4YeIOBEKa OT KMBOTHBIX. [IpAMOXOXIeHHE M KOMIUIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOIOBHOTO MO3Ta M BTOPOW CHT'HAJILHOM CUCTEMBI.

HBwkymme cunbl ((hakTopsl) aHTpoNoreHesa: Ouojormyeckue, conuainbHble. COOTHOIICHHUE
OHMOJIOTMYECKUX U COLMANBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWU aHTpoNoreHe3a. PaHHME 4YenoBeKOOOpaszHbIe 00€3bsiHBI (MPOKOHCYIBI) H
paHHUE MOHTHIBI — O0IIKE MPEKH YeTI0OBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPAIONUTEKH — ABYHOTHE
npeaku arofeil. YenoBek yMelbli, IEepBbIe W3TOTOBICHUS OPYIUH Tpyla. UenoBeK NPpsAMOXOASAIIMN U
NepBbId  BBIXOA Jrofeil 3a mpenensl Adpuku. YenoBek reiinensOeprckuii — oOmmiA  Ipemox
HEaH/JepPTaJIbCKOTO YeJIOBEKa M 4YelloBeKa pa3yMHOro. YeraoBeK HEaHIEpTaNbCKUM Kak BUJ JoJei
XO0JOJHOTO Kiumara. YermoBeK pa3yMHBIH COBPEMEHHOTO THIIA, JIEHHCOBCKMH UYEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTrka u majaeoreHOMHUKA.

OBONIOLMSL  COBPEMEHHOTro d4enoBeka. EcrtecTBeHHBIH 0TOOP B MOMyNALMSX —YeJIOBEKa.
MyTtannoHHbI#H Tiporiece u noauMopdusM. [lomynanronasie BomHBL, apeti reHoB, MUTparus U «3PQPexT
OCHOBATEJISI» B MOIYJISILHIX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue packl. [loHstue o pace. bonbime packl: eBpornieonaHas (eBpa3miickas), aBCTpaso-
HerpouHas (IKBaTOpHAaIbHAs), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKass). Bpemst u myTH pacceneHus
YyenoBeka IO IUiaHeTe. EnumHCTBO denoBeueckux pac. HayduHas HeCOCTOSTENBHOCTh pacu3Ma.
[IpucriocobeHHOCTh YelloBeKa K Pa3HBIM YCIOBHSAM OKpY)KamoIed cpenpl. BiusHue reorpadudeckoit
cpenpl 1 Apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIinHapHble MEeTOAb! B (pU3MUecKOi (OMOIOrn4ecKoi) aHTPOIIONIOTUH. DBOIIOLUOHHAS
AQHTPOIIOJNIOTHST M TAaJCOAHTPOIOJIOTH YEJIOBEUECKHX MOMyJIIUi. broconuanbHble HcciaenoBaHus
IpUpoAbl yenoBeka. MccnenoBanue KOIBOIOMNHI OMOIIOTHYECKOTO M COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

TaOnuie! 1 cxeMbl: «MeToabl aHTPONOJIOTUN», «I 0JIOBHOM MO3T YenoBeka», «4enoBexooOpa3Hble
00e3bsiHB, «CKeJeT YeloBeKa W CKeJeT IIMMIMaH3e», «PylIuMeHThl M aTaBU3MbD), «JBKyIIUE CHIIBI
AHTPOIIOTEHE3a», « DBOJIOLMOHHOE IPEBO YEIOBEKa», K ABCTPAIONUTEK», «UenoBek yMensblit», «Hemoek
npAMOXoIIuily, «JleHrncoBckuii uenoBek» «Heannepranpisy, «KpomanboHmb», «lIpenku denoBekay,
«OTaIlbl 3BOJIIOLINY YelIOBEKay, «Packl yeroBekay.

OO6opynoBaHue: MyJSDKM OKaMEHEJIOCTeH, MpeaMETOB MAaTepHalbHON KyJIbTyphl HPEAKOB
yelioBeka, penponaykiuu (pororpadun) kapTMH ¢ MHQOJIOTHUESCKUMU W OHOJCHCKUMHU CIOXKETaMU
MIPOMCXOXKJICHHS YeoBeKa, (oTorpaduu HaXOJOK HCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKENleT 4YelOBEeKa,
MOJIeJTh Yeperna 4esloBeKa M Yeperna IIMMITaH3e, MOJENb KHUCTH YeJIOBeKa W KHCTH IIMMIIaH3€, MOIEIH
TOpCa MPEAKOB YEIIOBEKA.

JladopaTopHasi padora «l3ydeHne 0COOCHHOCTEW CTPOCHUS CKEIeTa YelIOBEKa, CBS3aHHBIX C
PSIMOXOXKICHUEM).

IIpakTuyeckast padora «/I3yueHre SKOJIOTHYECKUX a/IalTaI[Iil YEIIOBEKaY.

Tema 6. Dkojorusi — Hayka 0 B3aHMOOTHOIIEHHMSIX OPTaHM3MOB W HAJAOPTraHU3MEHHBIX
CHCTEM C OKpYKamlleil cpenoi



3apoxeHue 1 pa3BuTHE dKoJorud B TpyAax A. ['ymboneara, K. @. Pynee, H. A. Cesepuosa, 3.
Texkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaum sxonoruu. CBs3b IKOJOTHHU C APYTUMHU
HayKaMH.

Metoapl 3xonoruu. [loneBbie HaOdrOmEeHHS. OKCIEPUMEHTHI B 9SKOJOTHMH: TMPHUPOIHBIE U
naboparopHbsle. MozenupoBaHHEe B OSKOJIOTHH. MOHHUTOPDHHT OKpY’Karolledl Cpeabl: JIOKalbHBIM,
PETHOHAIILHBIN U TI00JIbHBIH.

3HaueHHe HKOJOTMYECKUX 3HAHMW MAJI 4esoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBA3EH uyesnoBedyecTBa € MNpHUpooi. DOpMHUPOBAHHE SKOJIOTMUECKOW KYJIBTYPHl U 3KOJOTHYECKOH
TPaMOTHOCTH HaceJEHUsI.

JdeMoHcTpanuu

[Moptpetsi: A. I'ym6omsar, K. ©. Pynwe, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuer u cxembl: «Pazmensl skonmorum», «MeTtoapl skonorum», «CxemMa MOHHUTOPHHIA
OKpYKaIOLLIEW Cpesibl».

JlabopaTopHas padora «/3ydyeHne METOOB 3KOJOTHUYECKHUX HCCIEI0BAHUID.

Tema 7. Oprannsmsl u cpefa 00UTaAHHUSA

DKoJjiorudeckue (GakTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukamms 3KOJIOTHYECKHX
(akTOpoB: aOMOTHYECKHE, OHOTHYECKUE, aHTpormoreHHeie. OOIMEe 3aKOHOMEPHOCTH JICHCTBUSI
skonornueckux Qakropos. IIpaBuno wmuammyma (K. Ilnpenrens, FO. JIu6ux). TomepaHTHOCTS.
OBpUOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aonotnyeckue ¢aktopsl. CBeT Kak 3KoIOrMveckuil Qakrop. JleHcTBHE pas3HBIX YYacTKOB
COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJOIMYECKHUE TPYMIbl PACTEHUH U KUBOTHBIX MO OTHOIICHHUIO K
cBery. CurnanpHas poiib cBeTa. @oTonepuoan3M.

Temmepatypa Kak odKomormveckwii ¢axrtop. JlelicTBue TemmepaTypsl Ha OpPTaHH3MEI.
[TolikunoTepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPraHU3MBI.

BraxHocTh Kak skomormdeckuii ¢akrop. [Ipucmocobienns pacTeHnil K MOANEPKAaHUIO BOIHOTO
Oananca. Knaccudukanus pacteHnii o oTHOWEHHUIO K Boze. [IprcnocobieHust >KUBOTHBIX K U3MEHEHHIO
BOJIHOT'O PEXHUMa.

Cpenpl  oOWTaHMsS OPraHM3MOB: BOJHAs, HAa3eMHO-BO3AYILHAs, IOYBEHHAas, IIyOWHHAs
MOJIOYBEHHAs!, BHyTpHOpraHu3MeHHas. Ou3nko-xuMudeckne 0coOEHHOCTH Cpel 0OUTaHHs OPTaHU3MOB.
[TpucnocoGiieHnst OpraHU3MOB K )KU3HU B Pa3HbIX CPEAax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE PUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBI.
ITprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHN KU3HU.

Kuznennsie Gopmel oprann3MoB. [loHsTre o xu3HeHHOH (opme. JKuzHeHHbIE POPMBI paCTEHHIA:
JepeBbs, KYCTapHHUKH, KyCTapHHUYKH, MHOTOJIETHHE TpPaBbl, OJHONETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3p0OHOHThL. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

Bbuotnueckue ¢axkTopbl. Buabl OMOTHUYECKMX B3aMMOACHCTBHN: KOHKYPEHLHMS, XUIIHHYECTBO,
cumOuo3 u ero ¢opmsl. IlapazuTusm, Koomepamus, MyTyaau3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckne B3ammoneicTBus (Tommdeckue, dopudeckue, Gdadbpuieckne).
3HavyeHne OMOTUYECKUX B3aUMOJECHCTBUM I CyLIECTBOBAHUSI OPTaHU3MOB B cpee oouTtanus. IlpuHunn
KOHKYPEHTHOT'O UCKITIOUEHHUSI.

JdeMoHcTpanuu

Tabmuisl u cxeMbl: «OKonormdeckue (akTopen», «CBETOBOW CIEKTP», «IKOJIOTHIECKHUE TPYTIITHI
KUBOTHBIX TI0 OTHOIIEHHIO K CBETY», «TemIoKpoBHBIE >KHBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«Du3noNnoruyecKue afanTanui KUBOTHBIX», «Cpenpl oOWTaHUS OpraHm3MoB», «buomormueckue
puTMbD», <«OKuzHeHHble (GoOpMBl pacTeHHiD», <« JKu3HeHHBIe (OPMBI KHBOTHBIX», «JKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jiecay, «JKOCHUCTeMa XBOWHOro isecay, «llemn muranwsy», «XHUITHAYECTBOY,
«ITapazutuzm», «Konkypenuusn», «Cumonosy», «KomMmeHncanmsm.

Ob6opynoBanue: repbapuu pacTeHUH W KUBOTHBIX, NMPUCIIOCOOJICHHBIX K BIIUSHHUIO Pa3IHYHBIX
JKOJIOTHYECKUX (DaKTOpPOB, repbapuu CBETONIOOMBBIX, TEHETIOOWBBIX W TCHEBBIHOCIWBBIX PACTEHHI,
CBETOJIIOOMBBIE, TEHETIOOWBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIE PACTEHUs, repOapurl U KOJUICKIIUH



TEIUIONOOMBBIX, 3UMOCTOMKMX, MOPO30YyCTOMYHMBBIX PACTEHHH, dydyena NOTHI M 3Beped, repbapuu
pacTeHuii, oTHOCAMUXCS K TUrpoduTam, kcepopuram, Me3opuTam, KOMHATHBIC pACTEHHS JaHHBIX TPYIIL,
KOJUICKIIMU JKUBOTHBIX, OOMTAIONIMX B Pa3sHBIX CpeAax, repdapuu M KOJJICKIMU PACTeHUH W )KUBOTHBIX,
o0ajammx YepTaMu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TepOapuu M
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3IMYHBIX )KU3HEHHBIX ()OPM, KOJUIEKIIUH KUBOTHBIX, YIaCTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BrIsiBIeHHE PUCIIOCOOICHUIT OPraHU3MOB K BIHSHHUIO CBETaY.

JlaGopaTopHasi padora «BrIsiBIeHHE PUCITOCOOTEHUI OPraHU3MOB K BIMSHUIO TEMIIEPATyPhD».

JlaGopaTopHasi padoTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT OOUTAHUS».

Tema 8. Jkos10rust BUA0OB U NOMYJISIIUI

DKOJNOTHYECKUE XapakTePUCTUKH momyisuud. [lomymanus kak Ouomornveckas cucrema. Poib
HEOJTHOPOJTHOCTH CpEeIbl, (PU3MUECKUX OaphbepOB U OCOOCHHOCTEH OHMOJOTHH BHIOB B (DOPMHPOBAHHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl monmyisanuil. OCHOBHBIE MOKa3aTeNU TOMyJISALUN: YHUCIEHHOCTb,
IUIOTHOCTh, BO3pacTHas M IMOJIOBasl CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTH,
MUTpaIusl.

OKoJoruyeckas CTpykTypa nomynsauuu. OneHKa YUCIEeHHOCTH oMy Iauuu. JlMHaMuKa Moy iy
u e€ peryssus. buotuueckuii moTeHIMaN MOMyIsuud. MoJenupoBaHue TMHAMUKHU Tomysauuu. Kpusbie
pocTa 4uCIeHHOCTH momynauuu. KpuBble BbDKMBaHUA. Perynduus 4YMCIEHHOCTH MOIMYJALUN: pPOJb
(baKTOpOB, 3aBHCAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. DKoJormyeckue crparermd BumoB (- m K-
CTpaTerun).

[onsiTre 06 sKoONOTHYECKOM HUIIE BUaa. MectooonTtanue. MHOroMepHas MOJIEb IKOJIOTHIECKOM
Huum Jx. .M. Xatunacona. PazMepsl skonoruueckoil Humu. IloTeHnnanpHas U peaan30BaHHAs HULIY.

Bup kak cucrteMa nomyssiuuil. Apeassl BUIOB. BUIbI U UX )KU3HEHHBIE CTPATETUU. DKOJIOTUYECKUE
9KBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHHS W MHIPaLUil >KUBOTHBIX. buojornueckne WHBa3HM UyKEPOIHBIX
BUJIOB.

JdeMoHcTpanuu

[optpert: x. Y. XaTunHCOH.

Tabmuupel U cXxeMbl: «ODKOJOTMYECKHE XapakTepUCTHUKH nomyssiuum», «lIpocTpaHcTBeHHas
CTPYKTypa momyysiuun», «Bo3pacTHble mupamuisl momyssinun», «CKOpPOCTh 3aceieHHsl TOBEPXHOCTH
3emMiu pa3IuYHbIMUA OpraHu3MaMm», «Mogeins skonoruueckoit uumu Jix. M. XatuuHcoHay.

ObopynoBanue: repbapun pacTeHUH, KOJUIEKIUH KUBOTHBIX.

JlaGopaTopHasn padora «IIprucrnocobieHust ceMsiH pacTeHUH K PacCEIICHUIO.

Tema 9. JkoJiorust c0001ECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobuiecTBa oprann3MoB. bronenos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu B OHOLICHO3E.

Okocucrema Kak oTkpeitas cucrema (A. [Lx. Tencnn). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: IPOIYLIEHTbI, KOHCYMEHTHI, peAyLeHThl. Tpoduueckue ypoBHH. Tpoduyeckue nenu u ceTu.
Abuotnyeckue 61oku skocucTeM. 11ouBbI 1 MBI B 3K0cucTeMax. KpyroBopoT BeLecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TTOKa3aTeNN IKOCHCTEMBI. broMacca n mpoxyKius. DKoJOorH4ecKue MUPaMuIbl Yncell,
01OMaccChl M SHEPTUH.

Junamurxa sxocucmem. Kamacmpoduueckue nepecmpouixu. @ayxmyayuu. HanpaneHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuH. [lepBUYHBIE W BTOPUYHBIE CYKIIECCHH W UX MPUYHHBL
AHTpOIIOTEHHBIE BO3JEHCTBUS Ha cykieccuu. KimMakcHoe coobmniectBo. bropaznoobpasue u mosHoTa
KpyTrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

IIpupoaHbIe 3KOCHCTEMBL. JKOcUcCmembl 03€p U pek. OKocucmemvl MoOpell U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCmbiHb.

AHTpONIOTEHHBIE IKOCHCTEMBI. ArposKocucTeMa. ArponeHo3. Pa3nnunst Mexy aHTpOIIOT€HHBIMU
Y TIPUPOTHBIMHU 3KOCHUCTEMAMHU.



VYpb6oskocuctemel. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. ['oponckas ¢uopa u ¢ayHa.
CuHaHTponH3auusi TOpoAcKoi QayHbl. bromorndeckoe n X03AHCTBEHHOE 3HAYEHHE arpoOIKOCHCTEM H
ypOO3IKOCUCTEM.

3aKkOHOMEpHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUH OpPraHU3MOB B 3KOcUcTeMax. Pob
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuouesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »HEPrMM M BEIIECTB MEXKIY CMEXKHBIMH OKOCHCTEMaMH. YCTOHYMBOCTH OPraHU3MOB,
MOMYJISIANA ¥ 9KOCHUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3JICHCTBUIA.

Mexanusmbl 6030eticmeus 3a2psA3HeHUl Pa3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbL 3KOA02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1oors MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX AKOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencau.

Tabmuuer u cxembl: «CTpykTypa OHOIEHO3a», «JKOCHCTEMa IIUPOKOJIMCTBEHHOTO JIECay,
«OKocucTeMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYIIBI OPTaHU3MOB B 3KOcHcTeMe», «KpyroBopot
BEIIECTB B dKocucTeMme», «llemn murtanus (macrOwimiHas, AeTpUTHAs)», «IKOJIOTHYECKas MUpaMHIa
qrcen», «IKOJIOTHIecKas mupaMmuaa OuoMacchl», « IKoJorndyeckas mupaMuaa sHeprumy», «OdpazoBaHue
Oomota», «llepuunas cykmeccusi», «BoccraHoBieHMe leca Tocie MoXapay, «IDKOCHCTeMa 03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB 1 IOTOK SHEPTUH B arporeHose», «[Ipumepsl ypboskocuctem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJIIEKIMH HACEKOMBIX, Yydella MTHIl U 3Bepei, repdapun
KYJIETYPHBIX M JUKOPACTYIIUX PACTCHHUI, aKBAPHYM KaK MOJIEb SKOCUCTEMBI.

IIpakTuyeckasi padora «/I3yueHne u onrcaHue ypOOIKOCUCTEMBD.

JlaGopaTopHast padora «3y4yeHue pazHO0Opa3us MENKUX MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX).

IOKCeKypeusi «IDKCKYpcHsl B THUIHYHBIA OuHoreorneHo3 (B ayOpaBy, OepesHsK, €NbHHK, Ha
CYXOJIONTbHBIN WM MTOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcus «DKCKYPCHS B arpO3KOCHUCTEMY (Ha TOJIE WITH B TETDTMYHOE XO03SIHCTBO)».

Tema 10. buocdepa — riod6asbHas 3kocucTEMA

Buocdepa — obmernnanerapaas obonouka 3eMiM, Tlie CYIIECTBYET HJIM CYIIECTBOBANA KU3Hb.
PasButne npezacraBnenuit o 6uochepe B Tpymax O. 3iocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
Obnactu Ouocdeps! u e€ coctas. JKupoe BemecTBO 6rocdeps! 1 ero GyHKIHU.

3akoHOMepHOCTH cymecTBoBaHus Ouocdepbl. OcobeHHOCTH OHOC]epsl Kak TI00aIbHOM
sKocucTeMsl. [luHamuueckoe paBHOBecue B Omocgepe. KpyroBopoTsl BemecTB M OMOr€OXMMUYECKUE
UKJIBL (YTiiepoaa, a3ota). PUTMUYHOCTS siBIeHUi B Onocdepe.

3onansHOCTH OMocdepsl. [lonsaTre o 6umome. OCHOBHbIE OMOMBI CyIM: TyHOApPA, XBOWHBIE Jieca,
CMEILIaHHbIe U IIUPOKOJIMCTBEHHBIE JI€Ca, CTENH, CABaHHBI, IIyCTBHIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPDS.
Kimumar, pacTuTeNnbHbIA 1 )KUBOTHBIH MEp OMOMOB CYIITH.

CrpykTypa U (QyHKUUS JKMBBIX CHCTEM, OLIEHKA HX PECYpCHOTO MOTEHIMada M OHOoC(epHBIX
GyHKIHIA.

JdeMoHcTpanuu

Ioptpetsr: B. U. Bepraackwuii, 9. 3rocc.

Tabmuis! u cxemsl: «I'eochepnr 3emiiny, «Kpyrosopot azora B npupoze», «Kpyrosopor yriepona
B npupoe», «KpyroBopot kucioposa B npupojae», «KpyroBopot Bojbl B mpupoe», «OCHOBHbIE OHOMBI
cymm», «Kmumatudeckne  mosica  3emum»,  «Tymgpa»,  «Tairay, «CMmemaHHbsld  Jiecy,
«1InpoxoIuCTBEHHEIH JTecy», «Crenby, «CaBanHay, «[IycTiHD, « TpomuecKuii Jecy.

O6opynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUH KHBOTHBIX.

Tema 11. YUennoBek u OKpy:Kawiias cpeaa

DKoyornveckrue Kpu3Kuchl M MX MPUYUHBL. BosneiicTBue denoBeka Ha Owocdepy. 3arps3HeHHe
Bo3mymrHONW cpensl. OxpaHa Bo3ayxa. 3arps3HeHHEe BOAHOW cpemsl. OXpaHa BOJHBIX PECYPCOB.
Paspymienne moussl. OxpaHa MOYBEHHBIX pecypcoB. M3menenue kiumara.



AHTpONIOTEHHOE BO3JICHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPHHLUIBI OXpaHbl NpUponsl. Kpacubie kHuru. Ocobo oxpaHseMmble
npupoansie Tepputopun (OOIIT). BoTanndeckue caabl ¥ 300JI0THYECKUE MTAPKH.

OCHOBHBIE NPHUHLUIBl YCTOMYHMBOIO pa3BUTHS 4eEJIOBEUECTBA M NpUpoAbl. ParmoHanabHOE
MPUPOAOTIONB30BaHUE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIue 3aKOHOMEPHOCTH
rI00ANBHBIX  9KOJIOTHYECKUX KpHU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3WCA M €ro BEepOSTHBIC
MIOCJIEICTBHUS.

Pa3BuTHEe METOOB MOHUTOPHMHIA pa3BUTUS OMNACHBIX TEXHOIEHHBIX MpoueccoB. Cucmemmobie
uccnedosanus nepexoda K pecypcocoepezaroweli U KOHKypeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoodpasue u buopecypcol. Hayuonanvhvie ungopmayuonnsie cucmemsl, obecneuugaioujue 00Cmyn K
UHGOpMAYUY NO COCTNOANUIO OMOETbHBIX U008 U dKocucmem. OCHOBbL FKOPeadUIUMAYUU IKOCUCTHEM U
€cnocob08 6opvovI ¢ buonospedcoeHusMU. Pexoncmpyxkyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuuel 1 cxeMbl: «3arpsisHeHHE aTMOcQepbl», «3arpsa3HeHue Tuapochepbl», «3arps3HEeHHE
nouBs», «[lapHukoBeii 3hdexT», «Ocobo oxpaHseMmble NPUPOIHBIE Tepputopum», «Mozaenu
YIIPABISIEMOTO MUPa».

OGopynoBanue: (ororpadguu OXpaHSIEMBIX paCTeHHMI W >KMBOTHBIX KpacHol kHuru Poccuiickoit
®enepaunu, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHS OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oomero 00pa3oBaHus: INYHOCTHBIC, METANpPeIMETHBIC H PEAMETHEIE.

B crpykType JMYHOCTHBIX pE3YJIbTATOB OCBOGHHS IPOrpaMMbl 10 OHOJOTUH BBIJCIICHEI
CIIEAYIOIINE COCTABISIONIME: OCO3HAHME OOYYAIOUIMMUCS POCCUHCKOW TIpakKJAaHCKOH HIESHTHUYHOCTU —
TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENEICHUIO, Haluuue momusayuu K
o0yueHHI0 OWOINIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KIIIOUEBBIX IIEHHOCTEW M HMCTOPHYECKHX TPAJUIMN Pa3BUTHA OMOIIOTMYECKOTO 3HAHHSA, 20MOGHOCHb U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH JESTETBHOCTH LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTHYECKOT0 O00pa3oBaHHSA, HAIUYUe HPABOCOZHANUSA
9KOJIOTHYECKON KYJIBTYPBI, CHOCOOHOCIU CIABUMb TSN U CTPOUTH KU3HEHHBIE TJTaHBL.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI IO OMOJIOTHU JOCTUTAIOTCA B €IWHCTBE YUCOHOM
M BOCHUTATEIbHOW  JEATENBHOCTH B  COOTBETCTBMM C  TPAJUIMOHHBIMH  POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, HICTOPHUECKUMH U TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, IPHHSATHIMU B OOLIIECTBE
NpaBWIaMd W HOPMaMHd TOBEIEHHUS M CIOCOOCTBYIOT IpOIIECCAM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WLMU JUYHOCTH, MATPUOTHM3MA M YBAXKEHHUA K 3aKOHY U
NPaBOIOPSIKY, YEIOBEKY TPy/la U CTapllieMy HOKOJICHHIO, B3aUMHOTO YBOKEHU, OEPEKHOTO OTHOIICHUS
K KyJIbTYpHOMY HAcJIEOUI0O U TPaJHLMsIM MHOTOHalMOHaNIbHOro Hapoga Poccuiickoir ®enepauuu,
MIPUPOIE U OKPYKAIOIIEH cpeie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHMs y4yeOHOro mpeaMera «buomorus» mOIKHBI OTpakaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroImuxcs pyKOBOACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3ULMEH
JUYHOCTH, CHCTEMOH  [IEHHOCTHBIX  OpPHEHTAlMH, IMO3WTHBHBIX  BHYTPEHHHMX  YOEXKICHHIA,
COOTBETCTBYIOIIMX TPAAMLUOHHBIM LEHHOCTAM POCCHICKOr0 OOIIEeCTBa, PACIIUPEHHE >KU3HEHHOTO
ONbITA WU OMNbITA JEATEIPHOCTH B IPOLECCE PEaNH3allMd OCHOBHBIX HAIIPABIEHUI BOCHUTATEIBHON
JIEATENIBHOCTH, B TOM YHUCJIE B 4aCTH:

1) rpaIaHCKOro BOCUTAHMSA:

c(hOPMHUPOBAHHOCTD TPAXKAAHCKOW MO3MIMH OOYYaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH HESATEIBHOCTH HPU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 3a71a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpENENsATh COOCTBEHHYIO MO3MLMIO IO OTHOIIGHHIO K SBJICHUSM COBPEMEHHOM
JKU3HU U OOBACHSTSH €€;

YMEHUE YYHUTHIBaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOACHUCTBUS
Jro/iel ¢ pa3HbIMU YOKACHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMHU U COLMAIILHBIM IIOJIOKEHUEM;

TOTOBHOCTB K COTPYZHUYECTBY B MPOIIECCE COBMECTHOTO BBIITOIHEHUS yUEOHBIX, TO3HABATENLHBIX
M HCCIIEeNOBATENbCKUX 3314, YBAKUTEIHFHOTO OTHONIEHWS K MHEHHUIO OINMOHEHTOB MpPH OOCYKACHHU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOMN JI€ATENbHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)kTaHCKOH MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepea PoauHoM, rop/I0CTH 3a CBOM Kpai, cBoto PonnHy, CBOH A3BIK U
KYJIbTYpY, IPOLIIOE U HACTOSIIIee MHOTOHAITMOHAIBHOTO Hapoia Poccuuy;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAWI0O W TAaMITHUKAM MPHPOIBI, IAOCTHKEHUSM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;



CIOCOOHOCTh OLICHMBAaTh BKJIaJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3Ha4YeHUs1 OMOJOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B KH3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:KIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 32 €T0
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUICKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHUS;

CHOCOOHOCTh OLIGHUBATH CHTYallMI0 M IMPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEW ceMeitHOM JKU3HM B COOTBETCTBHHU C TPAAULMUAMHU HaponoB Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3ICMCTBUS )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJAaX HMCKYCCTBa, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKO JINUHOCTH;

5) ¢uznyeckoro BocnUTaHUS, (POPMHUPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHWE W pealn3anus 370pOBOro M 0e30macHOTo o0pasza JXKU3HU (3IOpOBOE MUTAHHE,
CcOOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHATHH W OTIBIXa,
perymnspHas (pu3nueckas akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3MYECKOMY U IICHXUYECKOMY 3/I0POBBIO;

MMOHWMaHWE EHHOCTH MPaBWI HWHIUBUAYATHHOTO U KOJJIEKTUBHOTO O€30MAaCHOTO TOBEISHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFO/IEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATHUS BPEIHBIX TPUBBIYEK (YHNOTPEOJCHUs aJKOTOII,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOIr00ue;

TOTOBHOCTh K aKTHBHOH JNEATENBHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh MHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITETTLHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PAa3MUYHBIM cdepaM TpoPecCHOHATFHONW NEATENhbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIe mpodeccuu U peaaTu30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHHKY KU3HH Ha 3eMJjie, OCHOBE
e€ CyIlecTBOBaHUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTUYECKOW KYJNbTYphl: MPUOOPETEHHE OMBITA IJIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX TIOCIEICTBHUH IS OKPYIKAIOIIEH CPebl;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U ITyTel UX PelIeHHS;

CIOCOOHOCTh HCIIONIB30BATh MPHOOpETaeMble MPU HM3yYeHHH OWOJOTMH 3HAHWS W YMEHHUS MpH
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHUII
MOBEICHUSI B TPUPOJE, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMax, OXpaHy BHJOB,
3KOCHCTEM, OroChephl);

AKTHUBHOE HEIIPUSITUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH MPUPOJHOW cpene, yMEHue
MIPOTHO3UPOBATh HEOJIArONpPUATHBIE OSKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEUCTBUN U
MPEeIOTBpAIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHUYECKOTO MBILIUICHHS, SKOJIOTUIECKON KyIbTYPbI, ONbITA ACATEILHOCTH
9KOJIOTUYECKOW  HampaBlICHHOCTH, YMEHHS  pPYKOBOJACTBOBAaTbCI HMH B  II03HABaTEJILHOH,
KOMMYHHKAaTHUBHOW M COLMAJbHOM MpakTHKE, TOTOBHOCTH K YYacTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKHd U OOIIECTBEHHOW MPakTHKH, OCHOBAHHOTO HA AMAJOre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET'0 MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAHUE SI3BIKOBOW M YMTATENBCKOW KYNBTYPBI KaK CPElICTBA B3aUMOJACHCTBHS MEXKIY
JIIOABMH M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHHA e€ poiau B (OPMHUPOBAHHUU
PalMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTMHCTBE MPUPOJIBL, YEIOBEKa M 00LIECTBA, B TO3HAHWYU MPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHUH
npobJeM coXxpaHeHuUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JUIsSi COBPEMEHHOW LMBWIIM3ALUH: OOeclieueHHs] HOBOTO
YPOBHA pa3BuTud MCAUIMHBI, CO3JaHUC TCPCHCKTUBHBIX 6I/IOTCXHOHOI‘I/II\/'I, CHOCO6HBIX peuiaTtb
pecypcHbIe TIPOOJIEMBl Pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTEeH BBIXOJA U3 TI00ATBHBIX HKOJIOTHYECKHX
npobjeM ¥ oOecredeHus] Mepexona K YCTOMYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIOJIb30BAHHUIO
MPUPOIHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYECHUM OHOJOTMYECKUX 3HAHWW B IEISX IOBBIIICHUS OOIIeH
KyJIbTYpBI, €CTECTBCHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOydaronuxcs, GopMUPYeMOH PH U3ydeHUH OHOJIOTH;

NOHMMaHKE CYITHOCTH METOJOB MO3HAHUS, UCTIONB3yEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIOJNIb30BaTh TONydaeMble 3HAHMS JUIS aHaiW3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHE JenaTh 00OCHOBAHHbBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(aKTOB M MMEIOLIHUXCS TAHHBIX C LEJIBIO ITOTYYEHHS JTOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIB30BaTh OMONOTHYECKHE 3HAHHS ISl PEIIeHHs MpodieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAyYHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUIYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJyYSHUIO HOBBIX 3HAaHHH 110 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU.

METANPEJAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOSHHS yU4eOHOTO mpeaMeTa « BHOoIoTHsh BKIIIOYAIOT: 3HAYUMbBIC
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIOUMIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIe TOHATHUS, OTPaKAIOIIME IEIOCTHOCTh HAyYHOH KapTHUHBI MHpa W CIElU(HUKY METOJIOB
MO3HAHUS, WCIIOJIb3yeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBICHHUE, MPOIECC, CUCTEMA,
Hay4yHbId (HaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHUE, HAOJIOJCHUE,
W3MEpeHHne, OKCIEPUMEHT W JpyTHe); YHUBEpPCAIbHBbIE Y4eOHBIE JeHCTBUS (MTO3HABATEILHEIC,
KOMMYHHKATHBHBIE, PETYJSITUBHBIE), oOecrieunBaronye GopMupoBaHue GyHKIIUOHATLHONW TPAMOTHOCTH
U COITMAIBHONW KOMIIETCHIIMM OOYYaIONIUXCsl; CIOCOOHOCTh OOYYaIOMIUXCsl MCIOIB30BaTh OCBOCHHBIC
MCOXKIUCHUIITIMHAPHBIC, MHPOBO33PECHUYCCKHUE 3HAHHUA W  YHHUBCPCAJIBHBIC yT-Ie6HBIe HeﬁCTBHH B
IIO3HABATEJIBHON U COLMAIbHON ITPAKTHKE.

B pesyibrare M3ydeHus OHMOJOTHM Ha YPOBHE CpeIHEro oOIero o0pa3oBaHUS y 00YyYaroIierocs
OyayT chOopMUPOBaHbl I[O3HABATEJbHbIC YHHBEpPCAJbHbIC Y4eOHBbIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCalbHbIE y4eOHbIE IEHCTBUA, PETYIATHBHBIE YHHBEpCAJIbHBbIE y4eOHbIE NEHCTBUS, COBMECTHAsS
JICSATSIILHOCTb.



MerTamnpenMeTHble pe3ysbTaThl OCBOCHHUS MPOIPaMMBI CPEIHEro oO0mero 0O0pa3oBaHUs OJIKHEI
OTpakaTh:

OBiiageHue yHMBepCAIbLHBIMH Y4eOHbIMYU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JJOrHYeCKHUE TeHCTBHS:

CaMOCTOSITETIbHO (POPMYITUPOBATE M aKTyaIM3UPOBATh MIPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPH OCBOCHWM 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaLUU, 0000IIeHUs), PACKPHIBATH CMBICII OHOJIOTHYECKUX MOHSATHH (BBIACTSTH HX
XapaKTepHbIE IPU3HAKH, YCTAaHABINBATH CBS3U C IPYTUMH NOHSATHAMN);

OTIPENIeNIATh LEeNU ACATENILHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX TOCTHXKEHHSI, COOTHOCHUTD
pe3yIbTaThl AEATEILHOCTH C IOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHUECKUE TTOHATHS JJ1s1 OOBSCHEHUS (PaKTOB U SIBJICHUH KUBON MPUPOIHI;

CTPOUTH JIOTUYECKHE PACCYX AEHUs (MHAYKTHBHbBIC, NEIyKTHBHBIC, IO aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHMs] B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TPENCTAaBICHUS CYIICCTBEHHBIX CBsI3eH W
OTHOLICHUH B H3yYaeMbIX OHOJOrMYECKHX OOBEKTaX, a TakkKe TMPOTHBOPEYHH pa3zHOro poja,
BBISIBJICHHBIX B Pa3JINYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOJIEeMBl ¢ Y4ETOM aHalM3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICSATEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM, OLICHUBATD
PHCKH MTOCIIEACTBHHI JIESITENFHOCTH;

KOOPAMHUPOBATh ¥  BBHIIOJNHATH pabOTy B  YCIOBUSX PpEaJbHOrO, BHPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BHUBAaTh KPEaTHBHOE MBIIIICHHE TIPH PEIICHUH KH3HEHHBIX MPo0IeM.

2) 6a30BbIE HCCIET0BATEILCKHE TeHCTBHA:

BIIJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY MOMCKY METOJOB PEIICHHUS
NPaKTHYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/IOB IO3HAHUS,

UCIIONIb30BaTh  PAa3lIMYHbIE BUABI JIESATENFHOCTH MO TMOJNYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETay, NPeodpa30BaHHUI0 U NPUMEHEHHIO B y4eOHBIX CHTYalHsiX, B TOM YHCIIE TPU CO3/IaHUU
y4eOHBIX ¥ COLHATBHBIX TIPOSKTOB;

(GopMUpOBaTh HAy4YHBI THUI MBIIUICHHS, BJIAAETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

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

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3ajady, BBIIBHIATh THIIOTE3Y €&
pelIeHus, HaXOAWTh APrYMEHTHI IS JIOKa3aTelNbCTBA CBOMX YTBEPXKICHHH, 3aJaBaTh MapaMeTphl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHBIE B XOJI€ PELICHUs 3aadd Pe3yJbTaThl, KPUTHUECKH OLEHUBATh MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISITh IIEJICHATIPABIICHHBI IOMCK TIepeHoca CpelCTB U CHOCO0OB  JIEHCTBUS B
podeCCUOHATBLHYIO CPELy;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENLHYIO U MPAKTUIECKYIO 00JIaCTH KU3HE IS TEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00NacTeif;

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

3) pa6oTa c undopmanueii:

OpPUECHTUPOBATLCS B PA3IMYHBIX UCTOYHHKAX HH(MOpMaNWHU (TeKcTe yuyeOHOro MmocoOus, Hay4YHO-
TIOITYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBApsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B



Wntepnere), aHanu3upoBaTh MHOOPMALMIO PAa3TUYHBIX BHUIAOB M (OpPM NpEACTaBICHHS, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEPOTHBOPEUHBOCTD;

(opMynHpOBaTh 3aMPOCH U IPUMEHATH Pa3IMYHbIE METOABI IPH MOKUCKE U 0TOOPE OMOIOTHIECKON
nHQOpMauK, He0OXOAUMOM /IS BBEITIONHEHHS y4eOHBIX 3a/ay;

npuoOpeTaTh  OMBIT — WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIbTYPY AKTUBHOTO HCIIOIB30BAHHS PA3TUUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMY TpeAcTaBlieHHs OHoJormyeckoil mapopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUEeCTBE CpeACTBa Mpu padote ¢ Onomornyeckoil HHpopMaue:
NPUMEHSATh XUMHUYECKUE, PU3NUECKUE U MaTeMaTHYeCKUe 3HaAKU U CUMBOJIBL, (POpMyIibl, a0OpeBHaTYpY,
HOMEHKJIATypY, UCIOIb30BaTh U NPe0Opa30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIAHOCTH;

BJIaJeTh HAaBBIKAMH PACIIO3HABAaHUS W 3alIUTHl MHPOpPMALWHU, HHHOPMALMOHHONW OE€30MacHOCTH
JMYHOCTH.

OsJiageHye yHUBePCATbHBIMH KOMMYHUKATHBHBIMH 1€iiCTBUAIMU:

1) odmenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JWAJIOTE WIIH
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoi TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATH CY>KICHUS
OTHOCHUTENFHO BBIMIOJHEHUS MpeJjiaraeMoi 3aJaui, yUUTHIBATh HHTEPECHl H COTTIACOBAHHOCTH MO3HLUH
JPYTUX YYaCTHUKOB AMAIOTa WU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBCHUS KOH(DIMKTHBIX CHTyalWd, yMETh CMAT4aTh KOH(DJIMKTBI M BECTH
HIePETOBOPHI;

BJIJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHHS W B3aMMOJCHCTBHS, IIOHUMATh HAMEPEHHUS APYTUX
JFOJIEH, TIPOSIBIISTH YBAKUTEIEHOE OTHOLIEHHE K COOSCEIHUKY M B KOPPEKTHOH (hopme GpopMyIHpoBaTh
CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PSHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEIICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

NOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHAHON ¥ MHAWBUIYyalbHON PAaOOTHI MIPU PEIICHUN
Ononorn4yeckoi  mpoOyieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh HPUMEHEHUS TPYHIOBBIX  (popMm
B3aMMOJICHCTBHS TIPH PEIICHUH y4eOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHH € YY€TOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)kJJOr0 4iIeHa KOJIEKTHBA;

NPUHAMATBH [IEJIM COBMECTHOH JIeSITEIbHOCTH, OPTaHW30BBIBATH U KOOPANHUPOBATH ICHCTBHS 110 €&
JOCT)KEHHIO: COCTaBIISAITh IUIAH JEWUCTBUH, paclpenessiTb pOIH € Y4ETOM MHEHHH YYaCTHHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJA M KaKAOTO YYaCTHHKA KOMAaHABI B OOLIMH pe3yibTaT IO
pa3pabOTaHHBIM KPHTEPUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OICHWBATh WAEH C TO3MLIUH HOBH3HBL, OPUTHHAJIBHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATErMYECKOE IOBEACHUE B PA3NIMUHBIX CUTYAIUsX, MPOSBISTH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

OgaieHHe YHUBEPCAIBLHBIMH PeTyJSITHBHBIMH JIICTBUAMU:

1) camoopraHuzanus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS JJIsl BBISBIICHHS MPOOJIEM UM UX PEHICHUS B KU3HEHHBIX H
Y4eOHBIX CUTYaITHSIX;

BBIOMpaTh Ha OCHOBE OHOJIOTHYECKMX 3HAHWW IeNIeBble M CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSIX M TOCTYIKAaxX IO OTHONIGHWIO K JKUBOW MPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPY’KaIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MMO3HABATENBHYIO JICATEILHOCTD, BBISBIISATH POOIEMBI, CTABUTh H
(dbopmynupoBaTh COOCTBEHHBIE 33/1a4d B 00pPa30BaTENbHOMN JESITETBHOCTH U )KU3HEHHBIX CUTYallUsX;



CaMOCTOSITETIbHO COCTaBJSITh IUIaH pEIICHUS MPOOJIeMBl C YYETOM HMEIOLIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEH M PEANOYTCHN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKOH 3pYIUIMHU B Pa3HBIX 00JIacTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KYyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJeTh HAaBBIKAMH II03HABATENILHONW pe(UIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX IICHCTBUU H
MBICIUTENIFHBIX TIPOLECCOB, MX PE3YJbTATOB M OCHOBAaHHWM, HCIONB30BaThb NPHUEMBI peduieKCHu s
OLICHKW CHUTYalluH, BBIOOPa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJILTATOB ACITEIBHOCTH;

3) npuHsTHE CEOS U IPYTHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJITATOB ACITEIBHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO APYTUX Ha OIINOKY;

pasBUBATh CIIOCOOHOCTH TOHUMATh MU C MO3ULMU APYTOTO YEJIOBEKA.

IPEJMETHBIE PE3YJIBTATDBI

[MpeameTrHble pe3ydbTaThl OCBOEHHS coAepKaHUS ydeOHoro mnpeamera «buomorus» Ha
yriayOnéHHOM ypOBHE OPHEHTUPOBAHBI Ha OOECleUYeHHE NPOPUIBHOTO OOY4YeHHS OOydJarolIuXCs
ounonornu. OHW BKIIOYAIOT: CHeUU(UYECKUE IUIsi OWOJIOTMH HAy4yHbIC 3HAHUS, YMEHHS M CIIOCOOBI
JEHCTBUII TI0 OCBOGHHWIO, HMHTEpHpPETAlMd W MpeoOpa3oBaHHUIO 3HAHWH, BUMABI JACATENBHOCTH II0
MOJYYEHUIO HOBBIX 3HAHHH U WX MPUMEHEHUIO B Pa3INYHBIX yUEOHBIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX
cutyanusx. [IpeqmeTHble pe3ynbTaThl IPeACTaBIEHBI IO TOAaM U3YYEHHS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS yueOHoOro mnpeamera «buosorus» B 10 Kaacce NOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MeECT€ M POJIM OHMOJIOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B IO3HAHWM 3aKOHOB NPUPOIBI M DPEILICHUH
npobjeM paluOHAIBHOIO NPHUPOJOINONB30BAHUS, O BKIAJe POCCHUCKHX U 3apyOekKHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOH OMOJIOTMYECKHX 3HAaHUH, KOTOpas BKJIIOYAeT: OCHOBOIIOJArarolue
OWoslornyeckue TEPMHMHBI W TMOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOpEryJsLusl, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT M Pa3BUTHE),
ounonoruueckue teopun (kinetouyHas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHOCTH 1. Moprana), yuenns (H. M. BaBuwioBa — o meHTpax MHOrooOpasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTEHHWH), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHHS,
pacuienyeHus, YUCTOThl raMeT, He3aBHUCUMOTo HacienoBaHus I'. MeHzens, TOMOJIOTHYEeCKHX PsIOB B
HacneacTBeHHoH n3menunsBoctu H. Y. BaBuiosa), npuHINTIBI (KOMITIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOAaMH HAay4HOTO TMO3HAHUS, HWCIHONb3YEeMbIX B OHOJIOTHYECKUX
MCCIIEIOBAHUSX KHUBBIX O0BEKTOB (ONUCaHUE, U3MEPEHNE, HAOIIOAEHUE, SKCIIEPUMEHT);

YMEHUE BBIACHATH CYIIECTBEHHBIE MPU3HAKK: BHPYCOB, KIETOK IPOKApHOT M SyKapHOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOUHBIX OPIraHU3MOB, B TOM 4HCJIe OaKTepHii, rpuO0B, pacTeHHUH, >)KUBOTHBIX
M 4YeJOBEKa, CTPOCHHUS OPraHoB M CHCTEM OpPraHOB pAacCTeHHH, >KUBOTHBIX, YEJIOBEKa, IMPOLECCOB
KU3HEIEATEIbHOCTH, TPOTEKAIOINX B OPraHU3MaxX PacTEHHUH, JKUBOTHBIX M YEIOBEKa, OMOIOTHYECKUX
nporeccoB: obMeHa BewiecTB (MeTaboJM3M), MPEBpALeHUs SHEPTUHU, OPOXKEHHS, ABTOTPOPHOTO H



rerepoTpoHOr0 TUMOB THTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, ramMeToreHesa,
aMOpHOreHe3a, NOCTIMOPHOHAILHOTO Pa3BUTHS, Pa3MHOXKCHUS, HHAUBHUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS T'€HOB, TETEPO3HCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE yCTaHABIUBATH B3aUMOCBSI3U MEXy OPraHOMIAMH KJICTKH M UX (QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHed W WX (YHKIHAMH, MEKAY OpraHaMH M CHUCTEMaMH OpraHOB y pacTeHHH,
JKUBOTHBIX U YEJIOBEKa M UX (PYHKIHUSIMHU, MEXIY CUCTEMaMH OPraHOB M UX (PYHKIHMAMH, MEXKIy dTalaMu
oOMEHa BeIEeCTB, STalmaMl KJIETOYHOIO M[HKIa M JKU3HEHHBIX IIMKJIOB OPraHU3MOB, JTalaMH
SMOPHOHATILHOTO Pa3BUTHsI, TEHOTHIIOM U ()EHOTUIIOM, (PEHOTHUTIOM H (PaKTOpPaMH cpellbl OOUTaHUS;

YMEHUE BBISBIISATH OTIUUNTEIbHBIE IPU3HAKY )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUH, )KUBOTHBIX H
YeJI0BeKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIME apryMEHTHI, OHMOIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY JUIS JOKa3aTebCTBA POJACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIII;

YMEHHE peuiath OHOJOrMYecKre 3aJadud, BBIABISATH NPUYUHHO-CIECICTBEHHBIC CBSI3U MEXKIY
UCCIeyeMbIMUA OMOIOTHYECKIUMH POLIECCaMU M ABJICHUSMHU, JIeNIaTh BEIBOABI M MMPOTHO3BI HA OCHOBAHUH
MOJYYECHHBIX PE3YIbTATOB;

YMEHHUE BBITIOIHATH JIA0OPATOPHBIE M MpaKTU4ecKue paboThl, cOON0IaTh MpaBuia mpu padoTe ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIABHTaTh THIIOTE3bI, MPOBEPSATh MX JKCIECPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYsI
LEJb UCCIIeJOBaHMs, aHAJTM3UPOBATH [TOJYYCHHBIC Pe3yIbTaThl U JIENIaTh BEIBOIBI;

YMEHHE y4acTBOBATh B YUEOHO-HCCIIEIOBATENLCKON padoTe 0 OMOJIOTHH, KOJIOTHH M MEIUIIMHE,
MPOBOAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, W IyOJWMYHO TMIPEICTABIATH MONydeHHBIE
pe3yNbTaThl Ha YICHNYECKUX KOH(EPEHIIHIX;

YMEHHE OIICHWBATh ITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEJOBAHUN B OOJIACTH OMOJOTHUH U
MEIWIHUHBl (KJIOHWPOBaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TEeHOMa W
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BEIOOp Oymaymiedl mpodeccHOHANBFHOW esSTeNbHOCTH B
obmactu OWONOTHH, METUIIMHBI, OWOTEXHOJOTHH, BETEPHUHAPUH, CEIBCKOTO XO3MHCTBAa, MHIIEBON
MPOMBINIUIGHHOCTH, YTIIyONSATh IIO3HABATEIbHBI HMHTEpEC, HANpaBIICHHBIH HAa OCO3HAHHEIM BBIOOD
COOTBETCTBYIOIIEH Mpodeccuu u MpooHKeHne ONOIOTHIECKOro 00pa30BaHUs B OPTaHU3AIIUAX CPETHETO
po(heCCHOHATBHOTO M BBICIIIET0 00Pa30BaHU.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS ydeOHoro mnpeamera «buomorus» B 11 Kiacce NOIKHBI
OTpaXKaTh:

c(hOpMHUPOBaHHOCTh 3HAHWUH O MECTe W POJM OHOJOTHH B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBaHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUpA, B TIO3HAHWU 3aKOHOB MPHPOJBI U
pEIIeHNN 3KOJOTHYECKUX MPOoOJIEM YeIOBEeYeCTBa, a TaKKe B PEIICHHH BOMPOCOB PalMOHAIHHOTO
MIPUPOJIOTIONH30BAHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUHCKHUX U 3apYOEIKHBIX YIEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMOH OWOJIOTMYECKMX 3HAHWW, KOTOpas BKJIIOYAET OIpeNeiIeHus U
MMOHUMaHWE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB W TOHATHH (BUMA, SKOCHCTEMA,
ouocgepa), Ouosoruueckue Teopuu (dBoSroLMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAas TEOPUs
sBomonnn), yuerns (A. H. CesepuoBa — o myTsx W HampasieHusx spomonnn, B.U. Bepranckoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapIeBoro cxo/icTaa
K. M. bopa), nmpapuna (Munumyma lO. JInOuxa, 3KOJOTHYECKOW MUPAMHUIBI SHEPIHH), THIIOTE3bI
(runoresza «mupa PHK» Y. l'unbepra);

YMEHHUE BIIaJIETh OCHOBHBIMHA METOJIAMH HAYYHOTO TO3HAHHUSI, MCIIONb3yEMbIMU B OMOJIOTHYECKUX
UCCIIC/IOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHHE, U3MepeHHe, HaOIoJeHne, YKCIIEPUMEHT),
croco0aMH BBISIBJICHUS M OIIEHKH aHTPOIIOTEHHBIX U3MEHEHUI B TIPUPOJIE;

YMEHHUE BBIACTATH CYIIECTBEHHBIC MPU3HAKH: BHUJIOB, OMOTEOIEHO30B, SKOCUCTEM W OHocdepsl,
CTaOMIIM3UPYIOIIETO, JABMXKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOIO OTOOpa, ajIoNaTPUYECKOro |
CHUMITaTPUYECKOT0 BUI000Pa30BaHUsI, BIUSHHS JBUKYIIMX CHJI 3BOJNIONMU Ha TEHO(MOH] MOITYJSIIHY,



NPUCTIOCOOJIEHHOCTH OPraHu3MOB K CpeAe OOWTaHMs, 4YepelOBaHMS HANpPAaBICHUI HBOJIOLMNH,
KpPYTOBOpPOTa BELIECTB M MOTOKA YHEPTUH B DKOCUCTEMAX;

YMEHHE YCTaHaBIMBATH B3aWMOCBS3M MEXKIy MPOLIECCAMU HBOJIONMHU, ABWXYIIUMH CHIAMH
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3JInYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHA K HUIM OPTaHHU3MOB;

YMEHHUE BBIBISITH OTIMYUTEIbHBIEC IPU3HAKN KHUBBIX CUCTEM, IPUCIIOCOOICHHOCT BHIOB K Cpesie
o0uTaHusi, aOMOTHYECKMX M OHOTHUECKHUX KOMIIOHEHTOB HKOCHUCTEM, B3aMMOCBS3CH OpraHu3MOB B
coobmiecTBax, aHTPOIMOTeHHBIX M3MEHEHHI B 9KOCHCTEMax CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIME AapryMEHTHI, OHMOIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY U JOKA3aTeNbCTBAa POJICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUECKHX TPYII, B3aUMOCBS3H
OpraHM3MOB M cCpelOpl OOWTaHMs, EAMHCTBA YENOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHUS
MHOT000pa3usi BUIOB U DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUSI IPUPOIBI U YEIOBEUECTBA;

YMEHHE peuath OHOJOrMYecKrue 3aJadud, BBIABISATH NPUYUHHO-CIECACTBEHHBIC CBSI3U MEXKIY
UCCIeTyeMbIMUA OMOJIOTHUECKIUMH TPOLIECCaMU U SIBICHUSMHU, JeJIaTh BHIBOJBI M IPOTHO3BI HA OCHOBAHUHU
MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJHATH JIA00OPAaTOPHBIE W MpaKTUUecKue paboThl, cOON0IaTh MpaBuia npu padoTe ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYA0BaHUEM;

YMEHHUE BBIABHTaTh THIIOTE3bI, IPOBEPSATh UX SKCIEPUMEHTAIBHBIMU CPEICTBAMHU, QOPMYIUPYsI
[eJIb UCCIICA0BAHMA, aHAJIM3UPOBATD IMOJTYYCHHBIC PE3YJIbTAThI U JACJIaTh BBIBOIDI,

YMEHHE y4acTBOBATh B Y4EOHO-HCCIIEI0BATENHLCKON padoTe 0 OMOJIOTHH, SKOJIOTHH M MEIUIIMHE,
HpOBOI[HMOf/i Ha Oa3e MIKOJBHBIX Hay4YHBIX O6HICCTB, u HY6HI/I‘-IHO NpeaACTaBIATh IMOJTYYCHHBIC
PE3yJIbTaThl HA YIEHHYECKUX KOH(PEPECHIHSX;

yYMEHHE OLICHUBATh TUIIOTE3bl U TEOPHHU O MPOUCXOXKICHUH KH3HH, YETIOBEKa U YEIIOBEYECKHUX pac,
0 MPUYMHAX, TIOCTIEICTBUAX U CII0co0aX MpeIoTBpaIleHrs TI00ANBHBIX W3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymied NpodecCHOHANBFHON NesSTeNbHOCTH B
obmacTi  OMOJIOTHH, SKOJOTHWH, HPUPOJONONB30BAHMS, MEIHUIMHBI, OHOTEXHOJOTHH, ICHXOJIOTHH,
BETEPUHAPHH, CEIBCKOTO XO34HCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YTIIyOJIsATh II03HABATEIbHBIN HHTEPEC,
HaIpaBJICHHbBIH HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOMIEH Mpodeccuy 1 MPOA0IDKEHHE OHOIOTHIECKOTo
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(eCCHOHATBLHOTO M BBICIIET0 00pa30BaHMsI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m KonTpoabnbie | IlpakTnyeckue
NporpaMMsl Bcero o0pa3oBaTe/ibHBIE
padoThI padoThI pecypebt
1 buonorus kak Hayka
2 JKuBble cUCTEMBI U UX U3Y4YEHHUE
3 buomnorus knetku 0.5
4 XuMudeckasi OpraHu3aIus KIeTKH 10
5 Crpoenue u QyHKIIUH KIETKH 8
6 OOMeH BelecTB 1 IpeBpalleHue SHEPTHHU B 9 1
KIIETKE
- HacneJICTBeH}faﬂ nHpOpPMAIHS 1 9 05
peanu3zanys e€ B KIETKE
8 JKu3HEHHBIH UK KIIETKA 6 1
9 Crpoenue u QyHKIIMU OPraHU3MOB 17 15
10 Pa3mHoOxeHne U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka 0 HacJIEICTBEHHOCTH U 9 05
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'enernka yenoseka 3 0.5
15 Cenekius Opranu3MoB 4 1
16 BuotexHoorus v cuHTETHYECKAsE ONOJIOTHS 4
17 Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




TemaTnueckoe mnanuposanue no 6mosiorun, 11 KJJACC

KoJnuecTBo yacos DJ1eKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposBbie)
Ne n/n Kontpoabnbie  IIpakTuyeckue
MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypcbl
1 3apoxaeHue ¥ pa3BUTHE SBOJTIOINOHHBIX 4
Tpe/ICTaBICHUI B OHOJIOTHI
MuxkposBoionus U €€ pe3yIbTaThl 14 2
MakposBouonus 1 e€ pe3yabTaThl 6
[TponcxoxneHne u pa3BUTHE )KU3HU HA
4 P P 15 15
3emiie
5 [Ipoucxoxnenue yenoBeka — aHTPOIIOTCHE3 10 1
JKOoJIOTUS] — HayKa O B3aMMOOTHOIICHUSIX
6 OpPTraHU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY>Karollen cpenoit
OpraHu3Msl U cpesia 0OuTaHus 15
DKOJIOTHS BUJIOB U MOITYJISIUI 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTHYECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rmodansHast sxocucrema
11 YenoBek 1 OKpyKarolias cpeaa
12 PesepBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 102 0 7.5







MNOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

Kontpoanubie  I[IpakTuyeckue
padoThI padoThI

Jara
H3yUYeHus

DJIeKTPOHHBIE
uudgposBbie
o0pa3oBaTeJibHbIE

pecypcsbl

Buosnorus kak KOMIUIEKCHAs HayKa U KakK
4acTh COBPEMEHHOTO O0IIIECTBa

JKuBble cucTeMBI U MX CBOIMCTBA
YpoBHEBast OpraHU3aIys )KUBBIX CUCTEM
Hctopust OTKPBITHA ¥ U3YYEHUS KIETKH.
Knerounas teopus

Metoapl MOJIEKYJISIPHON U KJIETOUHOMN
ouonorun. Ilpaktrueckas pabora «3yuenne
METO/I0B KJIETOUHOH OHOIOruu
(xpomatorpadus, anekTpodopes,
mddepeHnnanbHOe IEHTPUPYTUPOBAHHE,
IILIP)»

XHAMHUYECKUM COCTaB KIETKH
MuHepalbHbBIE BEIeCcTBa KIETKH, UX
Ouosoruyueckast pojb

0.5

OpraHnvecKre BemecTBa KICTKH — OCIKH.
JlaboparopHas pabora «OO0HapYKEHHE
OCIKOB C MIOMOIIIBI0 KAYECTBCHHBIX PEaKI[Hii»

CaoiicTBa, knaccupuKanys U GyHKIUH
0enkoB

0.5

10

OpFaHI/IHCCKI/IC BC€IICCTBA KJICTKHU —
YIJII€BOJbI

11

OpI‘aHI/I‘-IeCI(I/Ie BCUICCTBA KIICTKH — JIMIIUBI




Hyxnennossie kucnotsl. THK u PHK.
JlabopartopHas pabota «lccneqoanue

12 HYKJIEHHOBBIX KHCIIOT, BBIJICTICHHBIX W3 05
KJIETOK Pa3IMYHbIX OPTaHHU3MOBY

13 Crpoenue u pynkmun ATO. pyrue
nykineosuarpudocdarsr (HTD)

14 CexsenupoBanue JJHK. Meroas reHOMUKH,

TPaHCKPHUIITOMUKH, TPOTECOMHUKH

15 MeToabl CTPYKTypHOW OHOTIOTHH

16 Tunst knetok. [IpokaproTueckas KieTka
CrpoeHne 3yKapuoTHIECKON KIICTKH.

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

18 [ToBepxHOCTHBIN anmapaT KJIETKH
OnHOMeMOpaHHbBIEC OPraHOU/IbI KICTKH.

19 [IpakTuueckas padora «M3ydeHne ABIKEHUS 0.5
LUTOIIa3MBbl B PACTUTENBHBIX KIETKAX»

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKH:

20 MUTOXOHJIPUH, IUTacTH L. JlabopaTopHas 05
pabora «VccnenoBanue miaa3mMonnsa u '
JIeTIIa3MOJIH3a B PACTHTENLHBIX KIIETKAX)

21 HememOpanHbIe OpraHoH bl KIETKH

22 Crpoenue u QyHKIUH pa
CpaBHUTENBHAS XapaKTEPUCTHKA KIIETOK

23 aykapuoT. JlabopaTopHas padora «3yueHue 0.5
CTPOEHUSI KJIETOK Pa3IMYHbIX OPraHU3MOBY
AccUMMIISIINS ¥ JUCCUMIIISIIASA — JIBE

24 cTopoHsl MeTabomm3ma. Tumbsl oOMeHa

BerecTB. JlabopaTopHas padora «l3yueHue
KaTaJTUTHYECKOW aKTUBHOCTH ()epPMEHTOB (Ha




MIpUMEPE aMHIIa3bl WIIH KaTanasbl)»

DepMEeHTATUBHBIN XapaKTep peakiuii
KJIETOYHOT'O MeTabonm3ma. JlabopaTopHas

25 pabora «M3yueHue pepMEHTATHBHOTO 1 0.5
pacIIeIieHns IEPOKCHIa BOIOPOA B
PacTUTENBHBIX M KHUBOTHBIX KIETKAX)
26 Benku-akTuBaTOphl U OENKU-UHTHOUTOPEI
27 ABTOTpOQHBII THII 0OMEHA BEIIECTB
28 doTtocunTe3
XemocuHre3. JlaboparopHas paborta
29 «CpaBHeHue nporeccoB GpoTocuHTe3a U 1 0.5
XEMOCHHTE3a»
AHa’poOHbBIe OpraHnu3MbL. Buasl OpokeHus.
30 JlaboparopHas padora «CpaBHEHHE 1
MPOLIECCOB OPOKEHHS M JIBIXaHUS
31 AdpoOHBIEC OpraHU3MBbl. DTaIlbl 1
YHEPreTUYECKOro oOMeHa
DHeprusi MeMOpPaHHOTO TPaIMEHTa IPOTOHOB.
32 Cunre3 AT®: pabora npotonnoit ATD- 1
CHHTa3bI
33 Peakuuu MaTpuuHOrO CUHTE3a
34 Tpanckpunims — mMaTpuunsli cuHTe3 PHK 1
35 Tpancasaus 1 e€ atansl
36 KopupoBanue amunokuciot. Pons pubocom B 1
Onocunrese 6enka
37 Opranu3zanysi reHoMa y IpOKapuoT U 1
9YKapHOT
38 MornekysipHbIe MEXaHU3MBbI SKCTIPECCHI 1
TCHOB Y 9yKapHOT
39 Bupycsl — BHekeTouHble (YOPMBI JKU3HU U 1 0.5




oOyuratHble mapa3uThl. [IpakTHyeckas
pabota «Co3ganne MO BUPyCa»

BupycHsle 3a00neBaHus YeioBeKa,

40 KUBOTHBIX, pACTCHUH

41 HanoTexHOJIOTHMH B OMOJIOTMHA U MEIULIMHE

42 JKW3HEHHEBIN UK KIETKH

43 Matpuunsiit cunre3 JTHK
Xpomocomsl. JlabopaTopHas pabora

44 «M3yueHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHne KIeTKH — MUTO3
Tune! knetok. KaproknHes U IUTOKUHE3.

46 JlaboparopHas pabora «HabmoaeHre MuTo3a 05
B KJIETKaX KOHYMKA KOpeIKa JIyKa (Ha '
TOTOBBIX MUKpOTIpEnapaTax)»

47 Perynsuus >kKM3HEHHOTO IIMKJIAa KJIETOK

48 Opranusm Kak eIMHOE IIeJI0e

49 Txanu pactenuii. JlabopatopHas pabota 05
«/3yueHne TKaHeH pacTeHUi» '

50 TkaHu KUBOTHBIX 1 YeloBeka. JlaboparopHast 05
pabora «/3yueHue TKaHEH >KUBOTHBIX» '
Opransl. Cuctemsl opratos. JlaboparopHas

51 pabora «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBIKeHHE OpraHU3MOB

54 IIntanue opraHu3MoB

55 ITuTanue Mo3BOHOYHBIX KUBOTHBIX.
[MumeBapuTensHas cucTeMa 4eJIoBeKa

56 JpIxanue opraHu3MoB




I[BIX&HI/IC IIO3BOHOYHBIX JKUBOTHBIX U

57 1
YeJI0BEKa

58 TpaHCIIOpT BEMIECTB Y OPraHU3MOB 1

59 KpoBeHocHast cuctema o3BOHOYHBIX 1
KUBOTHBIX M YeJIOBEKa

60 Brinenenue y opranuzmMoB 1

61 3amuTa y OpraHu3MoB 1

62 NmmyHHas cuctemMa 4enoBeka 1

63 PaznpakxuMocTh 1 peryisuus y OpraHu3MoB 1

64 I'ymMopanbHas perymsuus 1 SHIOKpUHHAS 1
crcTeMa XHUBOTHBIX U YeJIOBEKa

65 DopMBI pa3MHOKEHHS OPTAHU3MOB

66 [TomoBoe pazMHOXKeHIE

67 Meiio3
I'amerorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa 1 05
«H3y4eHne CTpOeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIIpeIapaTax»

69 WnpuBuayansHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTE€HE3

70 3akJagKa OpraHoB U TKaHEH U3 1
3apOJIBIIIEBBIX JTHUCTKOB
Poct u pasButue xxuBoTHBIX. JlabopaTopHas

71 pabora «BplsiBIeHHE PU3HAKOB CXOJICTBA 1 05
3apOoJIbIIIeH TO3BOHOYHBIX KHUBOTHBIX)
PasMHOXeHME U pa3BUTHE PACTCHUM.

72 JlaboparopHas pabora «CTpoeHHE OPraHoB 1 0.5
Pa3MHOXKEHUS BBICIINX PaCTEHHUI»

73 Hctopus ctaHOBNIEHUS M Pa3BUTHUS TCHETUKU 1

KaK HayKH




OCHOBHBIC IOHATHUS U CHMBOJIBI TCHETHUKHU.

74 JlaboparopHnas pabora «/[pozodmra kak 1 0.5
00BEKT TEHETHYECKHUX HCCIICTOBAHUN
3aKOHOMEPHOCTH HACIIEI0BaHUS IPU3HAKOB.
MonoruOpuIHOE CKpPEIIHBAHIE.
75 [Ipaktnueckas padora "UzyueHue 1 0.5
Pe3yJIbTaTOB MOHOTHOPHUIHOTO CKPEILNBAHUS
y Ipo3oduist"
76 IuTonornveckue OCHOBBI MOHOTHOPUAHOTO 1
CKpEeLIMBaHUS
77 Ananusupyroiee ckpeuBanue. Hemomanoe 1
JOMUHHUPOBaHHE
Jurnbpuanoe ckpenBanue. [Ipakrrnaeckas
78 pabota «/3ydeHue pe3ynbTaToB 1 0.5
JTUTHOPHUTHOTO CKPEIIUBAHUS Y APO30(DHUITBD)
79 LuTonornveckue OCHOBBI TUTUOPUIHOTO 1
CKpELIMBAHUS
80 CuermieHHOe HacleqOBaHUE MPU3HAKOB 1
81 XpOoMOCOMHasI TEOPHsI HACIEICTBEHHOCTH 1
82 I'enernka mona 1
83 I'enoTHn Kak 11eIOCTHAsI CHCTEMA 1
84 I'eneTnyeckuit KOHTPOJIb Pa3BUTHA PACTEHU, 1
KHUBOTHBIX M YeJIOBEKa
85 N3meHunBocTh pH3HaKoOB. Busl 1
W3MEHYHUBOCTH
86 MoauukanuoHHass U3MEHYHMBOCTh 1
BapuannoHHBI ps M BapuallMOHHAsI KpUBAsL.
87 JlaGoparopnas padora «VccnenoBanue 1 05

3aKOHOMEPHOCTEH MOIU(PUKAITHOHHOM
n3MeH4YnBOCTH. [locTpoeHne BapranoOHHOTO




88

psa v BapualMOHHON KPUBO

I'eroTHIIUEeCcKas N3MEHINBOCTb.
KomOunHaTHBHAsS U3MEHYHUBOCTD

89

MyTanuoHnHast usMeHYUBOCTh. [IpakTrueckas
pabota «MyTaruu y 1po30¢uibl (Ha TOTOBBIX

MHKPOIIpEnapaTax)y»

0.5

90

3aKOHOMEPHOCTH MYTALMIOHHOTO TIPOIIecca.
ONUTeHETHKA U SITUT€HOMHUKA

91

92

93

94

95

I'enetnka yenoseka. [Ipaktudeckas pabota
«CocTapneHre 1 aHalN3 POJOCIOBHON

MeTtoabl METUITMHCKOU I'€HETUKH

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

OCHOBHbI€ MTOHATHS CENEKIINU.
JlaGopartopnas padota «/3yuenne copTos
KyJbTYPHBIX PACTEHUH U OPOJ AOMAILTHUX
KUBOTHBIX)

MeToibl ceNeKIIMOHHON paboTHI.
JlaGopatopHas padota «/3y4yeHrne MeTo10B
CEJIEKIIUU PACTEHUI»

05

0.5

05

96

JlocTrKeHNs CeNeKIUN PACTEHUN U
KUBOTHBIX. [IpakTyeckas pabota
«IIpuBuBKa pacteHui»

97

98

CoxpaHeHHe, U3yUeHUE U UCTIOIb30BAHNE
TeHETUYECKUX PECYPCOB

buoTexHosiorust kKak Hayka v OTpacib
npousBozcTBa. [IpakTrueckas padora
«M3yueHre 00BEKTOB OMOTEXHOIOT I

0.5

99

OcHOBHEBIE HaIrpaBJICHUA CHUHTCTUYCCKOH




onooruu

100 XpOMOCOMHAs ¥ TeHHAsI HHKCHEPHS
101 MemutuHcKkre OHOTEXHOIOTHH
102 PesepsHbiii ypok. [ToBTopeHue, 00o0eHue, 1
cHUcTeMaTu3alus 3HaHU!
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 135




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Konrpoaeubie  Tpakrnueckue iyqemm :)15[()1;11)30B3Teﬂbﬂble
padoTsI padoThI pecypebi
1 OpomonronHas Teopus Y. JlapsuHa 1
5 JBWKyllMe CUIIbI 3BOJTIOLMH BUAOB 10 Y. 1
HapBuny
3 Boprba 3a cymecTBoBaHuE, €CTECTBEHHBIH 1 1
WCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKOW TEOPUHU 1
SBOITIOIHAN
5 DTallbl HBOJIIOIIMOHHOTO TIpoIiecca: 1
MHUKPOIBOIONHS U MaKPO3BOIFOIHUS
6 [Momynsmust — seMeHTapHas eTuHUIA 1
IBOJTIOIUH
3aKoH reHeTHIecKoro paBHoBecus JIx.
7 Xapnu, B. BaitaOepra. Jlaboparopnas pabota 1 05
«BbIsIBIICHHE U3MEHYHUBOCTH Y 0CO0ei '
OJTHOTO BUJIA»
8 DnieMeHTapHbIe (PaKTOPBI SBOJIIOIIUU 1
9 Dddexr ocHoBaTenst. DhdexT OyTHIIIOYHOTO 1
TOPJIBIIIIKA
10 Murpanuu. M3oaiuuu nomysuui: 1
reorpaduueckas, OnojoruuecKas
11 EcTecTBeHHBIN 0TOOp — HAIPABIIAIOMINI 1
(hakTop 3BOIIOLMH
12 ITonoBoit oTOOp
13 IIpucrnoco0IeHHOCTh OPraHU3MOB KaK 0.5




pe3yIbTaT MUKPO3BOIIOIMH. JlaboparopHas
paborta «3ydenne apomopdo3oB 1
UM0AJANTAIUHN Y PACTCHUN U )KUBOTHBIX)

[Tpumeps! prcOCO0ICHUH Y OPraHu3MOB:
Mopdoornueckue, GU3HOIOTHICCKHE,
OMOXMMHYECKHUE, TIOBEACHYCCKHE.

14 JlaGopaTtophas padota «IIpucrocoOnenms 05
OpPraHU3MOB U UX OTHOCHUTEIbHAS
1IEJIECO00PA3HOCTH
Bun, ero xpurepuu U CTpyKTypa.

15 Jlaboparophas paboTta «CpaBHEHHE BUIOB IO 0.5
MOP(OJIOTHIECKOMY KPUTEPHIO»

16 CrtpykTtypa Buga

17 BunoobpazoBanue Kak pe3ynbTar
MHUKPO3BOTIOLIUH

18 CBs13b MUKPOIBOJIOIUN U SMTHIEMUOIOTHI

19 Makpoasoironst. [Taneonronoruyeckue
METOJIbI U3YYEHUS IBOITFOIIH

20 buoreorpaduieckre MeTObI N3yUEHUS
IBOJTIOIUH
OMOPHOTIOTUYECKHE U CPABHUTEIBHO-

21 MOP(OJIOTHIECKHE METO Bl U3YUCHUS
3BOJIIOLIUH
MonekysipHO-TeHETUYECKHE,

22 OMOXUMHYECKHE U MATEMATUUECKHIE METOIBI
M3yUYCHHS HBOJIOLHNN

23 OO01ue 3aKOHOMEPHOCTH BOJTIOIAN

24 ApnantuBHas paguanus. HepaBHOMepHOCTB
TEMITOB BOJIIOLIUH

25 Hayunble rUmoTe3sl MpOUCX0XKACHUS KU3HH




Ha 3emiie

I[OHay‘-IHLIC IpEACTABJICHUA O 3aPOXKIACHUN

26
KU3HH

97 OCHOBHBIE 3TaIbl HEOPraHHYECKON
3BOJTIOIIHU

28 ['unotessl 3apokIeHHS )KU3HU
HcTopus 3emnu u MeTobl €€ U3y4eHUsI.

29 Jlaboparophas pabota «/3ydenue u 05
OIKMCAaHUE UCKOIMIAEMBIX OCTaTKOB JPEBHUX '
OpPraHU3MOB»

30 HauanpHble 3TaIbl OpraHMYECKOM YBOJIOIUN

31 DBOJIIOIHS SYKapUOT
OCHOBHBIE 3TaIbl YBOJIIOIUH PACTUTEIBLHOTO

39 mupa. [Ipaktnyeckas padota «3ydenue 0
0COOCHHOCTEH CTPOCHHS PACTCHUHN Pa3HBIX =
OTJICTIOBY»

33 OCHOBHBIE 3TaIlbl IBOJIOIUM JKUBOTHOTO
MUpa
DBOJTIONUS KUBOTHBIX. [IpakTrueckas

34 pabora «M3yueHue ocoOeHHOCTEH CTPOSHUS 0.5
MTO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xu3Hu Ha 3emiie IO 3paM U
nepuoaam

36 MaccoBble BBIMUPaHHUS — 3KOJOTHIECKUE
KPHU3HUCHI MTPOIIIOTO

37 CoBpeMEeHHEBIH 3KOJIOTHIECKHA KPHU3HUC, €TO
O0COOCHHOCTH

38 CoBpeMeHHast CUCTeMa OPTaHUYEeCKOT0
MPOIILIOTO

39 OCHOBHBIC CHCTEMATHYECKUE TPYIIIBI




OpraHu3MOB

40 AHTPOIIONOTHS — HayKa O YeJIOBEKe

41 PazBuTne npeacTaBiIeHU 0 MPOUCKOKICHUMN
YenoBeKa
MecTo yenoBeka B CHCTEME OPraHHYECKOTO

42 mupa. JlaboparopHas pabora «/3ydenune 05
0COOCHHOCTEH CTPOCHHS CKelleTa YeTI0BeKa, ’
CBSI3aHHBIX C MPSIMOXOXKICHHECM)

43 JBroKyIye cuibl aHTpOIoreHe3a

m CooTHonIeHHEe OHOJIOTUIECKUX
COLMANTLHBIX ()aKTOPOB B aHTPOTIOTEHE3Ee

45 OCHOBHBIE CTaJIUN AHTPOIIOTECHE3a

46 [NaneoreHeTnka u rnajacoreHOMHKA

47 DBOJTIOIHSI COBPEMEHHOTO YeJI0BEeKa
Yenopeueckue packl. [Ipaktuueckas padoTa

48 «/3yueHne SKOIOTHYECKUX a/TallTaIlii 05
YeN0BEKa

49 MeKITUCIUILTHHAPHBIC METO/IbI
AHTPOIIOJIOTHH

50 3apoKICHUE U PA3BUTHE KOJIOTHH
Metoap! sxonorun. JlabopatopHas pabora

51 «/I3yueHre MeTo10B KOJIOTMUECKUX 0.5
HCCIIEJOBAHUI

59 3Ha4YeHHE DKOJIOTHUECKUX 3HAHUHN JUTS
YeNoBeKa

53 Okonoruveckue HakTopsl
Aobuotnyeckue Gaktopbl. CBET Kak

54 9Kosoruueckuii pakrop. Jlaboparopuas 05

paboTa «BbIsiBIIeHHE TPUCTIOCOOICHHMIH
OpPTaHU3MOB K BIHSIHUIO CBETa




Abunotnueckue hakTopsl. TemmepaTypa Kak
JKoJIoTHYeCKui (hakTop. JJabopaTopHas

55 . 1 0.5
pabota «BplsBIeHIE TPUCTIOCOOICHUIH
OPTaHU3MOB K BIMSIHUIO TEMIIEPaTypbh»
AbwnoTtndeckue GpakTopsl. BiaxxHOCTE Kak
56 sKosoruueckuii pakrop. Jlabopatopnas 1 05
paboTa « AHAaTOMHYECKHE OCOOCHHOCTH '
PACTeHUI U3 Pa3HbIX MECT OOUTAHUSY
57 Cpenpl 00UTaHUST OPTaHU3MOB 1
58 buonoruueckre puTMBbI 1
59 JKuznenusie hOpMBbI OpraHI3MOB 1
60 buortudeckue dakTopsl 1
3HavyeHue OMOTHYECKHX B3aMMOEHCTBUI
61 JUTSL CYIIIECTBOBAaHUS OPTaHU3MOB B Cpejie 1
oOuTaHus
62 OKOJIOTMYECKNE XapAKTEPUCTHKH MOMY AN 1
OCHOBHBIE NTOKa3aTeIH MOMYJISIHNN:
63 YHUCIIEHHOCTb, TNIOTHOCTD, BO3pACTHAS U 1
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TTOKa3aTeIH MOMyYJISIHNN:
64 POXKIaEMOCTB, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTbh, MUTPAIIH
65 DKOoNorn4ecKkasi CTpyKTypa HomyJIsinun
66 JuHamMuKa momy iy U e€ peryJisinus
67 KpuBsle pocta YMCICHHOCTH MOMYJISLIUH. 1
KpuBblie BEDKUBaAHUS
Oxonorudeckas Huma Buaa. Jlabopatopuas
68 pabota «IIpucnocoGneHus ceMsH pacTeHUH K 1 0.5
pacceIeHUIo»
69 Bun xak cucTema momysiiui 1




3aKOHOMEPHOCTH TIOBEICHUS W MUTPAITHH

70
JKUBOTHBIX

71 Coo011ecTBO OpraHN3MOB — OHOIICHO3

72 DKocHucTeMa Kak OTKPBITast CHCTEMA

73 KpyroBopoT BeIecTB U MOTOK SHEPTHH B
9KOCHCTEME

74 OCHOBHBIE TOKA3aTEIH SKOCUCTEMBI

75 DKOJOTHYECKUE TUPAMUIBI

76 N3mMeHeHus coo0IecTB — CYKIIECCHU

77 [TpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMBI MOPEH 1 OKCaHOB

78 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTENEH, MyCThIHbL

79 AHTpOTIOTEHHBIE 3KOCHUCTEMBI

80 Ypboakocucremsl. [Ipaktudeckast pabota 05
«M3y4enue u onrcanue ypoo3KOCHCTEMBI ’

81 3aKkOHOMEPHOCTH (DOPMHUPOBAHUST OCHOBHBIX
B3aUMO/ICHCTBUI OPraHU3MOB B 9KOCHCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsi3HEHUN

82 pa3HbBIX TUIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 Buocdepa — obmennanerapHas 000m0uKa
3emnn

84 VYuyenue B. U. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYyIeCTBOBaHHUS Onochephl

86 KpyroBopoThI BelecTB 1 OMOTeOXUMUYECKUE
IUKJTBI

87 3oHanbHOCTH OHnochepsl. OCHOBHBIC OHMOMBI

CyIIH




88

YceroiunBocTh Onochepsl

89 DKOJIOTHYECKUE KPU3UCHI U UX MPUUMHBI

90 BosneiicTeue yenoBeka Ha duochepy

91 AHTpOHOFeHH“OG BO3I[CI71CTBJ/IG Ha 1
PaCTUTENHHBIN U )KUBOTHBIN MUD

92 OxpaHa mpupoabl 1

93 OCHOBHBIE PUHITUIBI YCTOHYHUBOTO 1
Pa3BUTHA YCJIOBEYCCTBA U MMPUPOAbL
ParnmonansHO€ MPUPOIONIONBH30BAHUE U

94 COXpaHeHHE OMOIIOTHIECKOTO Pa3HOOOpa3us 1
3emn

95 0O06006menne Mo Teme «MHUKPOIBOIIONHS U €€ 1
Ppe3yaBTATHD»

9% O06o006mieHne o TeMe «MaKkpo3BoIIOLUS 1 e€ 1
pe3yabTATHD)

97 O06o06mmenue o Teme «IIporcxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMJIe»

98 Oo6o06menue no teme «IIpoucxoxaeHue 1
YeNoBeKa — aHTPOIIOTCHE3»

99 00600611eH e 10 TeMe «IKOJIOTHS — HAayKa O 1
B3aIMOOTHOLICHUSIX OPraHH3MOB)

100 0O606menue no teme «OpraHu3msl U cpeaa 1
oOWTaHMSD)

101 O606H16Hl/lve Mo TemMe «IKOJIOTHUS BHJIOB U 1
TOMYJISLIHID)

102 0060061eHue o reme «buochepa — 1
rio0agbHas SKOCUCTEMaY

OBUIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 102 7.5







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

METOANYECKUE MATEPHUAJIbI UL YYUTEJISA

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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