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PABOYAS [TIPOrPAMMA
(1D 1085491)

y4eOHoro npeamera «buosorusi. Yriy0jJeHHbIH YPOBEHb)
s odyyarommxes 10 —11 kaaccos

¢. Auekcanaposo 2023



MOSCHUTEJIBHAS 3AITUCKA

[Iporpamma mo yueObHOMY mpeamery "buonorus" (manee - OMONIOTHS) Ha YPOBHE CpPETHETO
oOmiero oopa3oBaHus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit ®eneparmm», ®PI'OC COO, Konnenumu mnpenopaBaHusi y4eOHOTO
npenmMera «buosnorus» u OCHOBHBIX MOJOXKEHUH (enepanbHOi paboyeii mporpaMmbl BOCIIUTAHUS.

VYuebnblii npeamer «buosnorus» yriayonéaHoro yposs usydenus (10—11 kmaccel) siBisercs
OJTHUM U3 KOMIIOHEHTOB TMpeaMeTHoi obnactn «EcTecTBeHHO-HayuyHble mpenmMeTrsl». CorjacHo
nonoxeranssM ®I'OC COO npodunpHble yueOHbIE MPEAMETHI, U3ydaeMble Ha yriyOJEHHOM ypOBHE,
ABIAIOTCS criocoboM nuddepeniumanuy oOydeHrus Ha ypOBHE cpeaHero oOmero o0pa3oBaHUS U
NPU3BaHbl O0ECIIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHHM OOIIUM, CPEIHUM
poecCHOHANBHBIM U BBICIIMM 00pa3oBaHueM. B To jke BpeMs KaK[Iblid U3 3TUX Y4EOHBIX MPEIMETOB
JOJKEH OBbITh OPUEHTHPOBAH Ha IMPUOPUTETHOE pelIeHHE OO0pa30BaTENbHBIX, BOCHHUTATEIbHBIX U
pa3BHUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MpodopUeHTAIEe 00yJarOIUXCs U CTUMYJIMPOBAHUEM HHTEpeca
K KOHKPETHOH O0OJIACTH HAy4yHOTO 3HAHWS, CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOHN, IKOJIOTHEH,
TICUXOJIOTHEH, CITIOPTOM MU BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mpenmery "buosorusa" na€r mpeactaBieHHE O L€ U 3a4adax
u3ydeHust ydeOHoro mpenmera «buosnorus» Ha yriyOn€HHOM YpOBHE, ONpeAesseT 00s3aTeabHOoe
(VHBapUaHTHOE) TPEIMETHOE COJIep)KaHUe, €ro CTPYKTypUpOBaHHME II0 pasjeinaM M TeMaw,
pacrmpesielieHne Mo KjlaccaM, PeKOMEHAYeT IMOC]eA0BaTeNIbHOCTh M3y4eHHs y4eOHOro marepuaia c
Y4ETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTo Mpolecca, BO3PACTHBIX
ocobeHHoOcTel oOydaromuxcs. B mporpamMmMe no 61os1oruu peaan3oBaH NPUHLUI TPEEMCTBEHHOCTH C
n3ydyeHueM OWOJIOTMM Ha ypPOBHE OCHOBHOTO oOmmero oOpa3oBaHus, Onarogaps demy
IPOCMATPUBAETCS  HANpaBIEHHOCTh Ha IMOCIEAYyIOIee pa3BUTHE OWOJIOTMUECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (OpMHpPOBaAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, 3KOJOTHYECKOTO
MBILICHUS, PEICTABICHUI O 3I0pOBOM 00pase KM3HM, Ha BOCIUTaHHE OEpPEeKHOTO OTHOLICHHS K
OKpY’Kalolel TpupoaHON cpene. B mporpamMme mo OHOJOTHHM TakKe IOKa3aHbl BO3MOXHOCTH
yueOHoro mnpeamera «buonorus» B peamuzanuu TpeboBanuii ®I'OC COO k 1IaHUpyeMbIM
JMYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3yabTaraM oOydeHUus W B (OPMHPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBbHOMN AEATEIBHOCTH OOYUYAIOUIMXCS MO0 OCBOCHHUIO COMEPIKAHUS
OMOJIOTHYECKOro 00pa30BaHUs Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero ooOmiero o0pa3oBaHHS 3aBepIIACT
Ouosornueckoe oOpa3oBaHME B IIKOJE W OPUEHTUPOBAH HA pACIIUPEHUE WM YIrIyOJeHWE 3HAHUMN
o0yyJaromuxcs 0 KUBOW MPUPOZE, OCHOBAX MOJIEKYJISPHON U KIETOYHOM OMOJIOTHH, SMOPHUOJIOTUU H
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIECKIIUHN, OMOTEXHOJIOTHUH, SBOIIOIIMOHHOTO YUE€HHUS U HKOJIOTHUH.

N3yuenne yuebHOro mpenmera «bHOJOrHs» Ha YriaIyOJEHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOy4aromuXcsl K MOCIEIyIOIeMY MOJy4YeHHI0 OUOJIOrHuecKoro o0pa3oBaHus B By3ax U
OpraHu3alusaX CpeaHero mnpodeccuoHansHOro odOpasoBaHus. OCHOBY €ro COAEP)KAHUS COCTABISET
cucteMa OMOJOTMYECKUX 3HAHUMU, MOJYYEHHBIX MPU HM3YyYEHHH OOYYaIOIIMMUCS COOTBETCTBYIOIIMX
CHCTEMaTHYECKUX pa3esioB OMOJIOTUN Ha yPOBHE OCHOBHOTO 0o0miero obpasosanus, B 10—11 kmaccax
9TH 3HaHUS MOTYYalOT pa3BuTHe. Tak, pacuIMpeHbl U YIiayOIeHbl OMOIOrHUeCKUe 3HAHUS O PACTEHUSX,
KUBOTHBIX, TpHOax, OaKTepusX, OpraHU3Me 4YeJIOBEKa, OOMMX 3aKOHOMEPHOCTSIX IKH3HH,
JIOTIONIHUTEIBHO BKIIIOUEHBI OWOJIOTMYECKUE CBEACHHS TMPUKIAJAHOTO U TIOMCKOBOTO XapakTepa,
KOTOpbIE MOXKHO HCIOJIB30BaTh KaK OPUEHTUPHI IS TOCIIEAYIOIEro Beibopa npodeccun. BozmoxxHa
TaKXKe WHTerpauus OMOJIOTMYECKMX 3HAHWH C COOTBETCTBYIOIUMMH 3HAHUAMH, MOJYYSHHBIMU
00yyarolMMUCS NpU U3Y4€HUU GU3BUKH, XUMHUH, Feorpapuu 1 MaTeMaTHKH.

CtpykTypa nporpaMmsl o yueoHomy npeamety "buonorus" otpaxaer CHCTEMHO-YPOBHEBBIH U
ABOJTIOIMOHHBIA MOAXOMbI K u3ydeHuro Owuosoruu. CoOrjacHO UM, H3YYalOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE MJS KHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3allUH, 3BOJIIOLUU
OpPraHMYECKOro Mupa Ha 3emile, COXpaHeHHs] OMOJOrHYecKoro pasHooOpasus miaaHetsl. Tak, B 10
KJlacce M3y4aroTcs OCHOBBI MOJIEKYISIPHOW M KJIETOYHOM OMOJOTHH, 3MOPHUOJIOTHM U OHMOJIOTUU
pa3BUTHS, TEHETHUKU U CEJIEKIMH, OMOTEXHOJOTUH U CHUHTETUYECKOM OHMOJOTHH, aKTyaJu3upyrTCs
3HaHUS OO0ydJaroUIMXcs MO OOTaHMKE, 300JI0TMH, aHAaTOMHUH, (pu3nonoruu uvenaoseka. B 11 kimacce
M3Y4aroTCsl BOJIIOIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U yueHHUe 0 buocdepe.



VYueOublii mnpeamer «buonorusi» mpu3BaH  00€CHEUYUTh  OCBOCHHE  OOYYaIOUIMMUCS
OMOJIOTHYECKUX TEOPHH M 3aKOHOB, WACH, MPUHIUIIOB U MPaBHJI, JEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUA O CTPOCHHH, MHOTOOOPa3uu U OCOOCHHOCTSIX KIIETKH,
OpraHusma, IOIyJIsluu, OWOIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JTOCTHIKEHUSX,
COBPEMEHHBIX HCCIIEOBAaHUSAX B OMOJIOTMH, MPHUKIAIHBIX acleKkTax Ouonoruyeckux 3HaHuil. s
Pa3BUTHS U TOJJIEPIKAaHUS UHTEpeca 0OyJarouIuXxcsi K OMOIOTUN HApSly CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUUYECKOT0 MaTepHala B COJAEPKaHUHM MPOTrpaMMbl MO0 OHWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHHUS U Pa3BUTHA TOW WM WHOW 0OJacCTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIINX OMOIIOTMYECKUX U IKOJIOTHUECKUX MPoOIeM.

Lenp uzyyenuss ydeObHoro npenmera «buonorus» Ha yriiyOJ€HHOM YpPOBHE — OBIIAJIEHUE
OOyUaIOIUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAIBLHOW OpPraHMU3alliH >KUBBIX CHUCTEM pPa3HOIro
panra W TpUOOpEeTEeHHE YMEHUH WCIONb30BaTh JTH 3HAaHUS B (OPMUPOBAHMHM HHTEpeca K
onpeaenéHHoi obnacTu npohecCuoHaTbHON NesATEIbHOCTH, CBI3aHHOM ¢ OMOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEICHUS JIJISI TPOAOIDKEHHS OMOIOTHYECKOT0 00pa30BaHMUs.

Jloctuxkenune 1end u3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOn€HHOM YpOBHE
00eCTIeUYnBACTCS PEIICHUEM CIIeTIYIOIINX 3a1a4:

OCBOCHHME OO0YYaIOUIUMHCA CHUCTEMbl OMOJIOTMYECKHUX 3HAaHUI: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpHUSAX, KOHLEMIUAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U TpaBUJIaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHUpa; O CTPOCHHWH, MHOTOOOpPa3UU U OCOOEHHOCTAX
OMOJIOTMUECKUX CHCTeM (KJIETKa, OpraHu3M, TOMyJsIus, BUJI, OuoreoneHos, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOIOTUH;

O3HaKOMJIEHHE OOy4aroluXcs ¢ METOAaMM MO3HAHUS KUBOM NMPUPOABI: MCCIIEI0BATEILCKUMU
MeTOoAaMH OMOJIOTHYECKUX HAyK (MOJIEKYJSPHOM M KJIETOYHON OMOJIOTHH, SMOPHUOJIOTUU U OUOJIOTUU
pa3BUTHS, TEHETHUKU U CEJIEKIMH, OMOTEXHOJOTUHW M CUHTETHYECKON OHMOJOTMH, MaJeOHTOJIOTHH,
HKOJIOTHH); METOJJAMH CaMOCTOSATEIBHOTO MPOBECHHS OMOJIOTMUECKUX UCCIIE0BaHUM B 1aOOpaTopuu
U B nipupoje (HaOaroaeHne, u3MepeHue, SKCIEPUMEHT, MOJIETUPOBaHHE);

OBNIaJieHue OOYyYaroIMMHUCS YMEHHUSIMH: CaMOCTOSATEIbHO HAXOAWUTh, AaHAJIU3UPOBATh MU
UCIOJIb30BaTh OHOJIOTMYECKYI0 HH()OPMAIUIO; MOJIb30BAaThCS OHMOJIOrMYECKO TEepMHHOIOTHEN u
CHUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJIOTMH U COLHAIBHO-?)KOHOMHYECKUMH U
AKOJIOTMYECKUMHU MpoOJeMaMH YeJIOBEUYECTBA; OIEHUBATh IOCIEACTBHS CBOEH NEATEIbHOCTH IO
OTHOLICHUIO K OKpPY>Kalolle MpUpoIHOH cpee, COOCTBEHHOMY 3/I0POBBIO M 3/IOPOBBIO OKPYKAIOIINUX
JII0JIeH; 0OOCHOBBIBATh M COONIOZATH MEPhI MPO(HIaKTHKA WH(DEKIMOHHBIX 3a00J€BaHMA, MTpaBUiIa
MOBEJCHUS B TPUPOJE M oOecreueHUs] O€30MacHOCTH COOCTBEHHOW IKH3HEAEATEITHLHOCTH B
Ype3BhIYAIHBIX CUTYaLUSIX MPUPOJHOTO U TEXHOT'€HHOT'O XapaKTepa; XapaKTepu3oBaTh COBPEMEHHbIE
Hay4HbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIOIIMXCS WHTEIUICKTYyaJlbHBIX W TBOPUYECKHMX CIIOCOOHOCTEH B mMpoliecce
3HAaKOMCTBAa C BBIJAIOMIMMUCS OTKPBITUSIMH W COBPEMEHHBIMHM HCCICIOBAaHUAMU B OHOJIOTHH,
pellaeMbpIMi €10 TpobieMaMH, METOAOJOTHel OMOJIOTHYECKOro HCCIENOBaHUS, MPOBEACHUSA
OKCHEPUMEHTAJbHBIX  MCCIICJOBAaHWH,  peHIeHUs  OMOJOrMYEeCKMX  3aJad,  MOJEIMPOBAHUS
OHMOJI0TrNYeCKNX 0O0BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYyYaromMXcs IEHHOCTHOTO OTHOWICHHWS K J>KMBOM NpUPOAE B IIEIOM U K
OTIENbHBIM €€ 00BbEKTaM U SIBICHUAM; (OPMHUPOBAHUE IKOJOTUUYECKOM, TeHETUYECKOW IPaMOTHOCTH,
o01Ielt KyJabTyphl MOBEICHUS B IPUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpereHue 00y4aroIMMHUCS KOMIIETEHTHOCTH B PallMOHAIBHOM IPHPOJIONOJIb30BAaHIH
(coOmroeHre mpaBuil TOBEJACHUS B MPHUPOJE, OXPaHbl BUJIOB, YKOCUCTEM, OMOC]Epbl), COXpaHECHUH
COOCTBEHHOT'O 3/I0pOBbSl M 3/0pOBbSl OKpYXAroIIUX JoAed (coOmojeHuss Mep Npo(UIaKTHKH
3a0oneBaHui, oOecneueHHe OE€30MACHOCTH JKU3HEIEATENIBHOCTH B YPE3BBIYANHBIX CHUTYaIUIX
IPUPOJHOTO M TEXHOICHHOTO XapaKkTepa) Ha OCHOBE HCIIOJIb30BaHMS OWOJNOTHUECKUX 3HAHUM U
YMEHHI B TOBCEAHEBHOM JKU3HU,

CO3/laHME  YCJIOBUH JUIi  OCO3HAHHOTO  BbIOOpa  OOYyYalOUIMMHCA  MHIUBUAYaJbHOU
o0pa3oBaTeNIbHOM  TPAaeKTOpPHM,  CHOCOOCTBYIOIIEH — mocieayoumeMy  IpodeccruOHaIbHOMY
CaMOOIIpEIeIeHUIO, B COOTBETCTBUU C MHAMBUYATbHBIMUA HHTEPECAMHU U MOTPEOHOCTSMU pPEerroHa.



OO1ee 9MCIIO YacOB, OTBEJCHHBIX Ha U3yd4eHHE OMOJIOTMHM Ha YIiyOJICHHOM YPOBHE CPEIHEIro
obmiero oopazoBanwsi, coctaBisieT 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hezeno), B 11 kimacce —
102 gaca (3 4aca B HEZIEIIO).

Ot6op opraHu3aIMOHHBIX (OPM, METOJIOB U CPEACTB OOyUEHHUsT OMOJIOTHH OCYIIECTBISETCS C
y4€TOM crnenu(UKH ero coiep)kaHUs ¢ HANPaBICHHOCTH Ha MPOJODKCHHE OMOJOTHYeCKOro
o0pa3oBaHUS B OPTaHU3AIMIX CPEIHETO MPOPECCUOHATFHOTO U BBICIIIEr0 00pa30BaHMS.

OO0s13aTeIbHBIM ~ YCJIOBHEM MPH OOyYEeHHWH OHWOJOTMU Ha YriIyOJEHHOM YpPOBHE SIBIIIETCS
MpOBeJICHUE JTAOOPATOPHBIX U MPAaKTHYECKUX paboT. Takke ydacthe oOydarommXCcs B BBIMOJHEHUU
MPOCKTHBIX M y4eOHO-HMCCIIEIOBATEIBCKUX PAa0OT, TEMaTHKa KOTOPBIX OIPEIENSIeTCs YYUTelleM Ha
OCHOBE UMECIONINXCS MaTePUATHLHO-TEXHUICCKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHre IpOrpaMmbl, BBIIEICHHOE KVPCUBOM, HE BXOJIUT B IMPOBEPKY TOCYAApCTBEHHOU
uroroBoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHass OHOJOTHS — KOMIUIEKCHash Hayka. KpaTkas ucTopusi pa3BHTHS OHOJIOTHH.
buonoruueckue Hayku U u3ydaeMble UMH IpoOsieMbl. DyHAaMEeHTaIbHbIC, IPUKIIAIHbIE U TOMCKOBBIE
Hay4yHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HaueHue Ouosiornu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA.
[Ipodeccun, cBsizanubie ¢ Ononoruei. 3HadyeHne OMOJIOTMH B TPAKTUYECKOH JESATEIbHOCTH YEIOBEKa:
MEJIMLIUHE, CEIbCKOM X035MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBIL.

JeMoHcTpanun

[Toptpetrsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, VY. I'apseit, I'.
Mennens, B. U. Bepnanckwuii, U. I1. Ilanos, . . Meunukos, H. 1. Basuos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, @. Kpuk, /I. K. benses.

Tabnuupel 1 cxembl: «CBsI3b OMOJIOTUH C IPYTUMU HayKaMuy, «CuctemMa OMOJIOrMYecKUX HAYK.

Tema 2. ’KuBble cHCTEMbI M UX U3yYeHHE

XKusble cuctembl Kak mnpeAMeT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJOCTHOCTb, CIOKHOCTb U YIOPSAIOYEHHOCTh CTPYKTYDBI,
OTKPBITOCTh, CAMOOpPraHU3alUsl, CaMOBOCIPOU3BEACHHE, PA3APaXUMOCTh, U3MEHUYHBOCTh, POCT U
pa3BUTHE.

YpOoBHM  OpraHM3ali  KMBBIX  CUCTEM:  MOJEKYJISPHBIA,  KJIETOYHBIM, TKAHEBBIM,
OpraHu3MEHHbIN, MOMYISIIMOHHO-BUIOBOW, 3KOCHUCTEMHBIH (OMOTe€OLeHOTHYECKU), OHOC(EepHBIN.
[Iponeccrl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHbIE MpPU3HAKHU KHUBOro. JKu3Hp kak ¢opma
cyliecTBoBaHMs Matepun. Hayku, n3yuaroiine >KuBble CUCTEMBI Ha pa3HbIX YPOBHSX OpraHU3aIUH.

N3yuenne >kuBbIX cucTeM. Metoasl Ouosormuecko Hayku. HaOmrogenue, u3MepeHwue,
JKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. lloHATHe 0 3aBUCMMOI M HE3aBUCHMOHN NEPEMEHHOM.
[InanupoBanue skcrnepuMeHTta. [loctaHoBka M mpoBepka runore3. Hynesasa rumoresa. Ilonsatue
BBIOOpKH U €€ J0oCTOBEpHOCTh. Pa30poc B Ouonoruyeckux JaHHbIX. OIIEHKAa JIOCTOBEPHOCTH
MOJIyYEHHBIX  pe3yJabTaToB. [IpuumMHBI HMCKa)XX€HUs  pe3yslbTaToB  dKcnepumeHTa. [loHsTue
CTaTUCTUYECKOTrO TECTA.

JdeMoHcTpanun

Tabmuusl u cxembl: «OCHOBHBIC MPU3HAKH KU3HWY», «buonormueckue cucrteMbn», «CBOHCTBA
YKUBOW MaTEpUn», «Y POBHU OpPraHU3ALUH >KUBOU MPUPOABI», «CTpOCHHUE KUBOTHOMN KIETKNW», «TKaHn
JKUBOTHBIX», «CHCTEMBI OpraHoB YEJOBEUECKOro opranm3may, «buoreoneHno3», «buocdepar,
«MeTobl U3y4EeHUS KUBOU TTPUPOJIBI».

ObopynoBanue: JlabopaTopHOE OOOpYIOBAHWE JJisi MPOBEICHUS HAOIONCHUN, W3MEpPEHHH,
SKCIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp3oBaHUE pa3INnYHBIX METOI0B IPU U3YUYEHUU )KUBBIX CUCTEM).

Tema 3. buosnorust KieTrku

Knetka — cTpykTypHO-(pYHKIMOHATBHAS €UHHIIA KUBOTO. McTopust OTKpBITUS KIETKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilnelinen, P. Bupxos). OcHoBHbIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeToasl  MONEKYISIpHOM M KIETOYHOM  OHOJOTHMH:  MHKPOCKONUS, Xpomartorpadus,
anexkTpodopes, METOJ MEUYEHBIX  aTOMOB, muddepeHanbHoe  UEeHTpUdyrupoBaHue,
KYIbTUBUPOBAaHUE KIETOK. M3yuenue @urkcuposanuvix Kiemok. IJICKTPOHHAs MHUKPOCKOIIHS.
Koundghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpannmn

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

Tabnuuet u cxembl: «CBETOBON MUKPOCKOID, «IIEKTPOHHBIM MUKPOCKOT, «VcTopus pa3BUTHS
METOJI0B MUKPOCKOITUI.



OOopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpPOIpenapaTbl pPACTUTEIbHBIX, MKHBOTHBIX MU
OaKTepHUaTbHBIX KIETOK.

IIpakTuyeckasi padora «V3ydyeHWe METOMOB KJICTOYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHl. Bona u €€ ponb Kak
pacTBOpuUTEIIs, peareHTa, y4acTue B CTPYKTYPUPOBAaHMM KJIETKH, TEIUIOpEeryasuuu. MuHepalbHble
BEIIECTBA KJIETKU, NX OMooruueckast poiib. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIeTKH. buonornuyeckue mnosnumepsl. benku. AMHHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOil Mousiekyinbl. [lepBudnas cTpykTypa Oenka, MEnTHIHAS CBS3b.
Bropuunas, TpeTuuHas, ueTBepTHUHas CTpYKTYyphl. JleHatypauus. Cpoiicta GenkoB. Knaccudpukarnus
OenkoB. bruonornueckue GyHKIUH OSIKOB. [IpuoHsi.

VYraeBoasl. MoHOcaxapuabl, AMcCaxapuibl, OJUrocaxapuibsl M noiucaxapuabl. OOmuil miuan
CTpOCHUS M (PU3MKO-XUMHUECKUE CBOMCTBA yIiieBo10B. bronornyeckre GyHKINN yTIIeBOIOB.

Jlunuael. T'unpodunsHo-runpododusie cBoiictBa. Knaccudukauusa nunuaos. Tpurnunepuss,
dbochomunuabl, BOCKH, CTepounabl. buonormueckne ¢GyHkuE aunugoB. OOmme CcBOHCTBa
OMOJIOrNYEeCKUX MEMOPaH — TEKY4eCThb, CIOCOOHOCTh K CaM0O3aMbIKaHUIO, TIOTYIPOHULIAEMOCTb.

HyxnennoBeie kuciotel. JJHK u PHK. Crpoenue HykienHoBbIX KHCIOT. HykieoTumisl.
[Mpuniun  kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas coupans.
Mectonaxoxaenue u 6uonoruueckue Gpynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne mousekynsl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonoruueckue
¢bynakuuun  AT®. BoccTaHOBIEHHBIE  TMEPEHOCUYMKH, WX (GYHKUIUM B  KIeTkKe. /JIpyeue
nykneosuompugocpamor (HT®). CexsenupoBanue [AHK. Memoowvr cenomuxu, mpanckpunmomuxu,
nPOMeoMuKuU.

CrtpykTypHas Ouonorusi: OMOXMMHUYECKME U Ouo(U3MUECKHEe UCCIEIOBaHUS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYpBl OMOMOIEKyN. Modenuposanue cmpykmypuvl u QYHKYul OUOMOAEKYT U
ux Kommniexcos. KomnviomepHulii ou3aun u opeaHuyecKuii cuHmes OUOMONEKYN U UX HeNnpupOOHbIX
aHano2o8.

JdemoHcTpanuu

[Toptpetsr: JI. [lonmunr, k. Yorcon, ®@. Kpuxk, M. Yuikuuc, P. @panknun, . Courep, C.
IIpy3unep.

Huarpammsl: «Pacripenenenre XuMUYEeCKUX 2JIEMEHTOB B HEXXUBOW MpHUpoJie», «Pacnipenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MIPUPOLEY.

Tabmuus! u cxeMsl: «Ileprpoanueckas Tabuna XUMHUYECKUX JIEMEHTOBY, «CTPOEHUE MOJIEKYJIBI
BOJIbI», «BemecTBa B cocTaBe opraHu3sMoBy», «CTpoeHHne MoeKyibl Oenka», «CTpyKTypbl OeIKoBOM
MOJIEKYb», «CTpOoeHHE MOJEKYyl YIIeBOIOB», «CTpoeHHe MOJIeKyl JHUNuAoB», «HykienHoBble
KHCIOThD, «CTpoeHue MosieKkyinsl ATD».

O6opynoBanue: XUMHUYECKasi TOCy1a ¥ 000pyAOBaHHE.

JlabopaTopHas padora «O0HapyxeHHEe OCIIKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHI.

JlaGopaTtopHnasa paGora «lccinenoBaHue HYKIEMHOBBIX KHCJIOT, BBIAEICHHBIX M3 KIIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u yHKUMH KJIETKH

Tumbl  KJIETOK: JyKapuoTHYecKas U Tpokapuotudeckas. CTpyKTYpHO-(QYHKIHOHAJIbHBIC
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTnueckoil kieTku. Knmerounas crenka Oakrtepuit u apxeid. OcoOeHHOCTH
CTPOEHUS reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUUECKUX KIETOK. MecTo M posib MpOKapuoT B
OMOIIEHO3aX.

CrtpoeHne M (QYHKIMOHUPOBAHHE 3YKapUOTHYECKOM KieTku. IlmazmaTuueckas memOpaHa
(mna3manemma).  CTpykTypa  mla3MaTuyeckoil  memOpaHbl.  TpaHCHOPT  BELIECTB  4Yepes
IUIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHbBI (quddysus, obnerd€HHas auddy3us), aKTHBHBIHA
(mepBUYHBINA U BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lonynponunaemocts MmemOpansl. PaboTta HaTpumii-
KaJIMEeBOT0 Hacoca. DHJOLMUTO3: MUHOLUTO3, (haroiuTo3. Jk3ouuTo3. Knerounas crenka. CTpykTypa u
(GYHKIMY KJIETOYHOM CTEHKH pacTeHHid, TpuOoB.



Huromnasma. Ilutozonb. IluTockener. JIBuwkeHue nuTOmIazMbl. OpraHouibl  KJIETKH.
OnHOMEMOpaHHBIE OPraHOWABl KIETKU: JHiomnazMarudeckas ceth (DIIC), ammapar [Nombmxw,
JU30COMBI, UX CTpoeHue U (QyHKIUH. B3aMOCBA3b 0THOMEMOpPAHHBIX OPraHOUAOB KieTkH. CTpoeHue
TPaHyISIPHOTO peTuKyinyma. Mexanusm nanpasienus oeaxoe ¢ JIIC. CUHTE3 pacTBOPUMBIX OEIIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [mankuii (arpaHy/ispHBIA) SHIOIUIA3MATHYCCKUNA PETUKYITYM.
Cekperopnass QyHkuus anmapata Lompmku. Moougukayusa Oerkoe 6 annapame 10160%4cuU.
Copmuposxa 6enxos 6 annapame I onvoocu. TpaHCTIOPT BEMIECTB B KJIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kirerounsiit cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWIbI  KJIETKHM: MHUTOXOHAPUH, IUIACTUABL.  [IpoucxoocoeHue
mumoxonopuil u nracmud. Cumbdbuoeenes (K.C. Mepeasckosckuii, JI. Mapeynuc). Ctpoenne u QyHKIIII
MUTOXOHJIpHI M Tuiactui. [lepBudHbIC, BTOPUYHBIE U CIIOXKHBIE TIACTUIB (POTOCHHTE3UPYIOIINX
3YKApUOT. XJIOPOIUIACTBI, XPOMOILUIACTHI, JICMKOIIACTHI BHICIIUX PACTEHUM.

HememOpannbie opranoust kietku CtpoeHue u GyHKIMH HEeMEMOPaHHBIX OPraHOUI0B KIETKH.
PubGocowmel. [lpomescymounvie ¢uramenmol. MukpoduinaMeHTbl. AKmuHnogvle MUKPODUIAMEHMBL.
MpliieuHble KIETKU. AKMUHOBble KOMNOHEHMbl HembluleyHblX Kiemok. MukpotpyOouku. Kinetounsiit
neHtp. CTpoeHue W JABIKEHHE KTYTUKOB M peCHHYEK. MUKpOTpYOOUKH LUTOIIIa3Mbl. LleHTpHOIb.
benku, accoyuuposannvie ¢ mukpogunamenmamu u muxkpompybouxamu. Momopnoie 6eaxu.

SAnpo. O6onouka ssipa, XpOMaTHH, KapUoIla3Ma, IPBIIIKY, KX CTpOeHUE U QYHKUUU. S aepHbII
OenkoBbIli  MaTpuKc. [IpocTpaHCTBEHHOE pacHoOJOXKEHHE XpOMOCOM B HHTepda3zHOM  sape.
dyxpomamun u cemepoxpomamun. belku XpoMaTuHa — TUCTOHBL. JuHamuka s0epHol 000N0YKU 6
mumose. HoepHuiti mpancnopm.

Knerounsle BkitoueHusi. CpaBHHUTENbHAS XapaKTEPUCTHUKA KIIETOK 3YKapHOT (pacTUTENIbHOM,
KMBOTHOM, I'pUOHOI).

JeMoHcTpanun

IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHEe HyKapUOTHUECKON KIETKu», «CTpoeHue KMUBOTHOM KIETKU,
«CTpoeHMe  pacTUTENbHOM  KieTkw», «CrpoeHume  muTOXOHApUW», <«npo»,  «CrpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENapaThl PacTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpoTpenaparbl 0aKTepuanbHBIX KJIETOK.

JlabopaTopHas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTHyeckasi padora «/3yueHue CBONCTB KIIETOYHOW MEMOpaHBI».

JlabopaTopHas paGora «lccnenoBanue IUIasMoin3a M JEIJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax.

IIpakTuyeckasi padora «/3yueHue ABUKEHUS LIUTOIUIA3MbI B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U MPeBpallieHHe JHEPIrUH B KJIETKe

AcCUMMIISIIIMS M JAMCCUMWIISIUS — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbel oOMeHa BeIIeCTB:
aBTOTPO(MHBIH U TeTepOoTPOHBIA. YYacTHE KHUCIOpOoJa B OOMEHHBIX Ipoleccax. DHEPreTHUYeCKoe
obecrieueHne KIeTKU: npeBpamieHne AT® B oOMeHHBIX mporeccax. PepMEHTATHBHBIA XapakTep
peakuuii kietoyHoro metabonusma. depMeHTH, UX CTPOEHHE, CBOMCTBA M MEXaHU3M JCHCTBHS.
KodepmenTsl. OTinnunst epMEHTOB OT HEOPraHUYECKUX KaTalIn3aTopoB. beaku-akTuBaTOpsl M OCNIKH-
MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEaKLU OT Pa3IMYHBIX (PaKTOPOB.

IlepBuuHbIi CHHTE3 OpraHMYECKUX BemecTB B KieTrke. dotocuHTe3. Anoxcucennvii u
oxcueennvlli pomocunmes y baxmepuii. Ceemocodouparowue nuemMenmsl U NUSMeHMbl PeaKyuoHHO20
yenmpa. Ponw xnoporuiactoB B mporiecce ¢porocunre3a. CeToBasi 1 TeMHOBas (a3bl. Domoovixanue,
Cs., Cs4- u CAM-munwi hpomocunmesa. IlpogykTuBHOCT poTOCHHTE3a. BiusiHUE pa3indHbIX (GaKTOPOB
Ha CKOpPOCTh OoTOCHHTE3a. 3HaueHUE (POTOCUHTE3A.

XemocuHnTe3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDUIMPYIOIUE OaKTepHH,
&Kele300aKTepun, cepobaKTepru, BOJIOPOIHbIE OaKTepuu. 3HaUeHHE XEeMOCUHTE3a.

AnaspoOHble opraHu3mbl. Buasl Opoxenus. [IpoaykTel OpokeHMS M HUX HCIOJIb30BaHUE
4eJI0BEKOM. AHaIpOOHBIE MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTUN U BO30YyAUTENN OOJIEe3HEH.

AnpoOHBIe OpraHu3MBbl. ITarnbl YHEpreTuueckoro oomena. IloarorosurensHelil tamn. I'nukonus
— OECKHUCIOPOAHOE PACUIETNIEHUE TITFOKO3bI.



buonornueckoe oOkucaeHUE, WIM KIETOYHOE JblxaHue. Poib MUTOXOHApHMI B Iporeccax
ouosornyeckoro okucienus. Huknmueckue peakiun. OxucnutensHoe GochopunrupoBanue. Iuepeus
Membpannoeo  epaduenma npomonos. Cummes ATD: paboma npomounoiu ATD-cunmasol.
[lpeumymectBa a’poOHOrO TyTH OOMEHA BEIIECTB IMepe] aHa’poOHBIM. D¢ (HEeKTUBHOCTH
SHEPreTHIecKoro oOMeHa.

JdeMoHcTpanun

[TopTpetsr: Ix. Ilpuctau, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuet u cxembl: «DoTocuHTE3», «IJHepreTudeckuit obOmen», «buocuuTe3 Oerkay,
«Ctpoenne hepMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOW MHUKPOCKOM, OOOPYAOBaHHME IS MPUTOTOBIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHas pabora «/3ydyeHHe KaTaJIUTUYECKOW AKTUBHOCTH (PEPMEHTOB (Ha MpHUMEpe
aMuUJIa3bl WM KaTajaa3bl)».

JlabopaTopHas pabora «lI3yueHue QepMEHTATUBHOTO pacIlEIJICHHUs MEPOKCHIA BOIAOPOJAA B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHUE NPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U JIBIXAHHSI.

Tema 7. HaciienctBeHHasi MH(pOPMALIUA U peau3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHresa. I[IpUHIMI KOMIJIEMEHTApPHOCTH B pEAKLUUAX MaTPUYHOIO
cuHTe3a. Peanusanus HacneACTBeHHOM wuHQopManuu. [eHeTHueckwii KoOJ, €ero CBOICTBa.
Tpanckpunuusa — wmatpuunbiii cuHte3 PHK. IlpuHOunel TpaHCKpHUNIMM: KOMIUIEMEHTapHOCTb,
aHTUIIAPAJUIETbHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou Kiemxe.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpaHcnoptHeix PHK B OuocunTese Oenka. YcimoBus
6uocunTe3a 6enka. Konupoanue amuuokuciot. Poib pubocom B OnocunTtese Oenka.

Cospemennvie npeocmagnenus o cmpoenuu cenog. OpraHusanusi T€HOMa y MPOKApUOT U
9yKapuoT. Peryssmus akTUBHOCTU TeHOB Yy mnpokapuoT. ['mnoresa onepona (®. XKakob, XK. Mano).
Monexynapnvie mexanusmvl sKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pezynsayuu pabomul
2enog. Perymsiust oOMeHHBIX MpolieccoB B KieTke. KieTounslil romeocras.

Bupycsl — HekseTo4yHble ()OpMBI KM3HM M oOdMraTHble mnapa3uthl. CTpoeHHE MPOCTHIX H
CJIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaron. JKusnennviii yuxn JHK-cooepocawux eupycos,
PHK-cooepacawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, pesepmasa, UHmezpasa.

Bupycubie 3aboneBanus denoBeka, KUBOTHBIX, pacteHuid. CIIN, COVID-19, conmnanbpabie 1
MEIULUHCKUE TPOOIIEMBI.

Buoungpopmamura: unmeepayus u anaiuz 6bonvuux maccueos («bigdatay) cmpyxmyprvix
buonocuueckux Ooanmvix. Hanomexnonoeuu 6 oduonocuu u meouyune. Ilpoepammupyemvie QyHKyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

JdeMoHcTpanun

[TopTpetsi: H. K. Konbiios, /1. 1. IBaHOBCKUiA.

Tabnuup! u cxemsl: «buocunTe3 6enkay, «['enetTrnueckuii koay, «Bupycs», «bakrepuodarm.

IMpakTnyeckas padora «Co3naHue MOACIH BUPYCA».

Tema 8. ’/KuzHeHHbII HMKJ KJIETKH

Knerounslii 1uki, ero nepuozs! u perynasauus. Marepdaza u Muto3. OcoOEHHOCTH MPOLIECCOB,
nporekatomux B uHTepdaze. IlogroroBka  kineTtku K  JeneHuto.  [IpecuHTeTHMUECKUit
(MOCTMUTOTUYECKUI), CHHTETUYECKMH M IOCTCUHTETHYECKUH (MPEMHUTOTHUYECKUI) MEepHOJbI
uHTEp(Pa3bl.

Matpuunsiii cunre3 JIHK — permmukanus. [Ipuanuns! permmmkanuu JJHK: kommieMeHTapHOCTS,
ITOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTHUINApPALIENbHOCTh. Mexanusm pemmkanuu JIHK. Xpomocomsl.
Crtpoenne xpomocoM. Temomepsl U TelomMepasa. XPOMOCOMHBIH HAbOp KIETKH — KapHOTHIL
JIMTUTOUTHBIN ¥ TaITIONIHBIA HA0OPEI XpoMOcoM. ["'oMoTorudHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBEI.

Henenne knetkn — Muto3. CTaiuu MUTO3a M IMPOUCXOASIINE B HUX IpoUecChl. THUIbI MUTO3A.
Kapnokunes n nutoknnes. buonorndeckoe 3HayeHuE MUTO3A.



Perynauus murotnyeckoro nukia kiaetku. [lporpammupyemast kiietounas ruenb — aromnros.

Knerounoe sapo, XpomMocombl, (yHKIIMOHAJIbHAs TEHOMHUKA. Mexanuzmvl nponughepayuu,
ougpepenyuposku, cmapenus u euberu kiemok. «llugposas rkniemka» — oOuourpopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanumn

Tabmuust u cxembl: «KW3HEHHBIH [HKI KICTKH», «MuTO3», «CTpOeHHE XpPOMOCOMY,
«Pemmmukanus JTHK».

OO6opynoBaHue: CBETOBOW MUKPOCKOII, MEKpOTpenapaThl: «MHUTO3 B KJIIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas pa6ora «HabOmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 9. Ctpoenne u pyHKIMH OPraHN3MOB

buonoruueckoe pasHooOpasue OpPTraHHU3MOB. OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOGEHHOCTH CTPOEHHUS U )KU3HEAESTEIbHOCTH OJIHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE I'PUOBI, OAHOKIETOYHBIE BOJIOPOCIH, Apyrue NpoTUcThl. KojoHnanpHble OpraHu3MBl.

B3anmocBs3p YacTeli MHOTOKJIETOYHOIO OpraHu3mMa. TKaHM, OpraHbl M CHCTEMBI OpPraHOB.
OpranusMm Kak enuHoe nesioe. 'omeocras.

Tkanu pacteHuid. Tumbl pacTUTENbHBIX TKaHEi: oOpazoBaTenbHasl, MOKPOBHAs, MPOBOASIIIAL,
OCHOBHas, MexaHuueckasg. OCOOEHHOCTH CTpoeHUs, QYHKIMI U paclojOKEHUs TKaHed B opraHax
pacTeHuN.

TkaHU KMBOTHBIX M uejoOBeKa. THMbl KMBOTHBIX TKAaHEW: SMUTEIHANIbHAs, COCAMHUTENIbHAS,
MbllIeyHasi, HepBHasi. OCOOEHHOCTH CTpoeHUs, (YHKUMH M PpacHoJOXKEHHs TKaHeW B oOpraHax
KUBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHbIE W I'€HEpAaTUBHBIE OpraHbl pacTeHWH. OpraHbl M CHCTEMBI OpPraHOB
KUBOTHBIX U yesoBeka. OyHKIIUU OPraHOB U CUCTEM OpPTraHOB.

Omnopa tena opranusmoB. Kapkac pacteHmil. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
KUBOTHBIX. HapyKHBII1 1 BHyTpeHHNH cKeneT. CTpOeHNEe U TUIIbl COEIMHEHNS KOCTEH.

JIBI>KeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KI'YTHMKOBOE,
pecHuuHoe. JIBMKEeHHE MHOTOKJIETOYHBIX pacTeHHil: Tpomu3Mbl W  HAacTHM. JIBUKeHue
MHOT'OKJIETOYHBIX HBOTHBIX M YeJOBeKa: MbllieyHas cuctema. Pedrexc. CkeneTHble MBIIIIBI U UX
pabora.

IIutanne opranuzmoB. IloryomeHnne BoOABI, YIJIEKUCIOrO Ta3a M MHHEPAJIBHBIX BEIIECTB
pactenusmu. [IuTanue XUBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPUKIETOYHOE NuILeBapeHue. [Iutanue
[IO3BOHOYHBIX JKMBOTHBIX. OTAeNbl NHILEBAPUTEIBHOIO TpakTa. [luieBapUTenbHBIE IKENE3BI.
[TnmeBapuTenbHas CUCTEMA YEJI0BEKa.

Jlpixanune opranu3moB. Jlpixanue pacteHwid. Jlpixanue >XKuBOTHBIX. Juddysus razor yepes
noBepxHocTh KieTku. KoxxHoe npixanue. JlpixatenbHas mnoBepxHocTh. JKabGepHoe u nérouHoe
AbpIxaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE YCIIOKHEHHE CTPOEHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTelIbHAs CUCTEMA YEJIOBEKA. MeXaHN3M BEHTHIISILUY JIETKUX Y
NTHI] ¥ MIIEKOTIUTAIOMUX. Perymsanus apixanus. [lprxarenbHbie 00bEMBIL.

Tpancnopt BemecTs y Opranu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHHN. TpaHCIIOPT BEIIECTB y
#UBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbsl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBIE cocyAbl U KpoBb. Kpyru KpoBooOpamieHus. DBOJIOIMOHHBIE
YCIIO)KHEHHSI CTPOEHHS KPOBEHOCHOW CHUCTEMbI TO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perysnus.

Beinenenne 'y opranusMoB. Belgenenue 'y  pacteHuid.  Beigenenuwe  y  JKMBOTHBIX.
CoxparutenbHble Bakyosd. Opransl BeieneHus. @uibTpanus, CeKpenus 1 00paTHOE BCAChIBAHHUE KaK
MEeXaHU3Mbl pabOThl OpPraHoB BbleNeHUs. CBA3b MOJIOCTH Tejda C KPOBEHOCHOM M BBIIEIUTEIHHOU
cUcTeMaMM. BplaeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ilouku. Crpoenne u
¢byHkoHupoBanue HepoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.



3amuTa y OpraHu3MOB. 3alluTa Yy OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil U LKCTHI
IIPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTteHui. Kyrukyna. CpencTsa MacCuBHON U XMMHUYECKON
3amuThl. OUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3allliTa OpraHu3Ma OT
oone3Heil. IMmyHHas cucreMa 4deioBeka. KieTouHbI M TyMOpaJIbHBIH UMMYHUTET. BpoxXaEHHBIN 1
npuoOpeTéHHbIN crienupuIeckuii UIMMYHHUTET. Teopus KIOHaIbHO-CelNeKTHBHOrO mmmyHutera (IL
Opmux, ®. M. bepuer, C. Tonerasa). BocranuTtenbHble OTBETHI OpraHuU3MOB. Poyb BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHHU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxkumocTs U perynsiuus y opranu3sMoB. Pa3apakuMocTh y OJTHOKJIETOUHBIX OPTraHU3MOB.
Takcucel. Pa3npakuMoCTh U peryisinus y pacTeHUM. POCTOBBIE BEIECTBA U MX 3HAYCHHUE.

Hepsnasi cuctema u pediexTopHas perynsnus y >KMBOTHBIX. HepBHasi cuctema u e€ OTHEeNbI.
DBOJIIOIIMOHHOE YCJIO)KHEHUE CTPOCHUS HEPBHOM CHCTEMbI y MHUBOTHbBIX. OTIEIbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u peduekropnas nyra. bezycnoBHbie U YCIOBHbBIE pedIeKChI.

I'ymopanbHast peryasiuuss W SHIOKPUHHAs CUCTEMa >KUBOTHBIX U 4esoBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelficTBE rOpMOHOB. B3anMOCBs3b HEPBHON M SHJIOKPUHHOMN
cucteM. ['unoranamo-runodusapHas cuctema.

JdemoncTpanuu

IToptper: N. I1. I1aBnos..

Tabmuubr u  cxeMbl: «OJIHOKJIETOYHBIE BOJOPOCIM», «MHOTOKIETOYHBIE BOJOPOCIH»,
«baktepuny, «lIpocreiimmey, «Opranbl IBETKOBBIX pacTeHUiD», «CHCTEMBl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKombIx», «TkaHu pacteHuit», «KopHEBBIE CHCTEMBI»,
«Ctpoenue crebmns», «CTpoeHHe JTUCTOBOWM IIIACTUHKNY, « TKaHU >KMBOTHBIX», «CKEJNeT 4eloBeKay,
«[InmeBapurenpHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMay», «HepBHas
cucrema», «Koxay», «MplieuHas cucrtemay, «BoiienuTenbHas cucremMay, «DHIOKPUHHAS CHCTEMAy,
«Ctpoenne wmbimp», «MMMmyHuter», «KumeuHononoctHele», «(CxXeMa NHWTaHUSA PacTEHUI,
«KpoBeHOCHbBIE cHCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHE IUIaHApUN»,
«BHyTpeHHee cTpoeHHe T0XKAeBOro uepBsi», «HepBHas cuctema pridy», «HepBHas cuctema JIATYILIKIY,
«HepBHas cucrema mnpecMmbikatouuxcs», «HepBhHas cucrema nruny», «HepBHas cucrema
MIIeKONUTaoIMX», «HepBHas cucrema uenoBekay, «Pediaexcy.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOIpenapaTbl OJHOKJIETOUHBIX OPraHHW3MOB,
MUKpOIIpenaparbl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXKHX, >KHBBIE
SK3EMIUIAPhl KOMHATHBIX PACTEHUU, repOapul pacTeHUW pa3HBIX OTHEJOB, BJIaKHbIE IperapaThl
JKUBOTHBIX, CKEJETbl MO3BOHOYHBIX, KOJUICKIMM OECIIO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opynoBaHuE AJisi JEMOHCTPAallMU MOYBEHHOTO W BO3AYIIHOIO MUTAHMS PACTEHU, pacIIeIUICHUsS
KpaxMana u OenKoB moj JeHcTBHEM (EepMEHTOB, OOOPYAOBAaHHE ISl JIEMOHCTPAIMH OIBITOB IO
MU3MEPEHUIO JKU3HEHHOM €MKOCTH JIETKUX, MEXAHU3Ma JIBIXATEJIbHBIX JABUKEHUN, MOJEIN T'OJIOBHOTO
MO3ra pa3IN4HbIX KUBOTHBIX.

JlaGopaTtopnas padora «/3yueHue TkaHeil pacTEHUID.

JlabopaTtopHas pabora «3yueHne TKaHEH KUBOTHBIX).

JlaGopaTtopnas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHHSI».

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOKEHHST OpPraHM3MOB: Oecronoe (BKIJIIOYash BEreTaTUBHOE) U TOJIOBOe. Buabl
0ecIoyIoro pa3sMHOKEHUS: TIOYKOBAHKE, CIIOPYIISALUS, (pparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, uiu ramersl. Meiio3. Craguu menosa. IloBenenue
XpoMocoM B Mmeno3e. Kpoccunrosep. bronornyecknii CMbICII MEH03a U TIOJIOBOTO Iporecca. Meno3 u
€ro MECTO B )KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3suthe. ['amerorenes y kuBoTHbIX. [losoBeie xene3sl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIIETOK.

OmionoTBOpeHHe U S3MOpHOHANBbHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OMIIOJIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJOTUS — Hayka O pa3BUTHH
opranu3mMoB. Mopghozene3 — oOna u3 2naguvix npobaem smopuonozcuu. Konyenyus mopgoecernos u
Mmodenu mopgozceneza. Ctanuu >MOpHOreHe3a )KUBOTHBIX (Ha mpumepe Jsarymkn). Jpoonenue. Tumst



npoOneHus. [Jemepmunuposannoe u HedepMuHuposanmoe opobnenue. bnacmyna, munvi Oracmyi.
OcobeHHOCTH APOOIICHUS MIICKOTIUTAIOMINX. 3apO/IBIIIEBBIE IUCTKH (TacTpyJIsus). 3aKiaKa OpraHoB
U TKaHEWd W3 3apoABIIIEBBIX JHCTKOB. B3auMHOe BiIMsAHHME 4YacTel pa3BUBAIOLIEIOCS 3apojbllia
(oMOpuroHanbHAs MHAYKLHWS). 3aKiajKa IUIaHa CTPOCHMS >KUBOTHOTO KaK PEe3yNIbTaT MEPAPXUUECKHUX
B3aMMO/JICHCTBUI reHoB. Brnusinue Ha SMOpHOHANBbHOE pa3BUTHE PAa3IMUHBIX (AKTOPOB OKpYKarolen
CpeaBbl.

Poct u passutue xuBoTHbIX. [locTamOpuoHanbHblil nepuoa. [Ipsimoe u HempsiMoe pa3BUTHE.
PazButue ¢ Mmetamop(o30M y 6€CIIO3BOHOYHBIX M MO3BOHOYHBIX )KUBOTHBIX. bronormueckoe 3HaueHne
MPSIMOTO M HENPSIMOT'O Pa3BUTHSI, UX PACIPOCTPAHEHHE B NpUpoje. TUIlbl pocTa )KUBOTHBIX. DAKTOPBI
peryysliud pocTa XHUBOTHBIX U YesoBeka. CTaauu MOCTIMOPHUOHAIBHOTO PA3BUTHS y KUBOTHBIX U
yenoBeka. [lepuonbl onToreHesa yenoeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

PasmuHoxenue u pasButue pacreHuil. 'ametodur u cnopopur. Meilo3 B KU3HEHHOM LHKIIE
pactenuii. OOpa3oBaHue crmop B mpolecce Meio3a. ['amerorene3 y pacrenuil. OmiogoTBOpeHHE U
pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. JIBOMHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PACTEHUM.
OObpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJsLUuU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoncTpanuu

[Toptpetsr: C. I'. HaBamun, X. [llnemasn.

Tabmuubel U cxembl: «BereratuBHOe pa3MHOXEHUEY», «THIBI OECHONOro Pa3sMHOKEHUSY,
«Pa3MHOXeEHUE XIaMUIOMOHANB», «PasMHOXkeHue 3BrieHb», «Pa3MHOXKEHHE TuUapbD», «Menos3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue AMIEKIETKH U crepMaro3ouaay, «OCHOBHBIE CTaauHu
oHTOreHe3a», «lIpsmoe m HempsAmoe pasButue», «Pa3BUTHE MalCKOro Xyka», «Pa3Butue capaHum»,
«Pa3Butue nArymku», «J/{BolHOE OIIOJOTBOPEHHME Y LIBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
OJIHOJIONIBHBIX W JIBYJOJIbHBIX pACTEHUI», «KW3HEHHBIA LUK MOPCKON KamycThl», «KHU3HEHHBIH
LUK MXay, « KU3HEHHBIA LUKII ANOPOTHUKAY, «KU3HEHHBINA LIUKII COCHBI.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl SHIEKIETOK U CIIepMaTO30UI0B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKIY.

Jlabopatopuasi pabora  «lI3ydyeHme CTpOeHHMS  TIOJOBBIX  KIJIETOK Ha  TOTOBBIX
MHUKpOIpenaparax.

IIpakTnyeckass padora «BpIsIBICHME TMNPU3HAKOB CXOJCTBA 3apOJBIIIECH MO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTtopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEJACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

HcTtopust craHOBNIEHUS U pa3BUTHS T€HETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa, T.
Moprana. Ponp oTeuecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Paborst H. K. Kombmoma, H. W.
BasunoBa, A. H. bemosepckoro, I'. JI. Kapmeuenko, 1O. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATHS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJJIEIbHBIE TEHBI,
aNbTepHATUBHbIE NPHU3HAKU, AOMUHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3MIOTa, TE€TEPO3UTOTa,
qucTas JUHHS, THOpHUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETUKH: T'MOPUAO0IOTHYECKHUIA,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKU.

JdemoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuii, I'. . Kapneuyenxko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuuel u cxembl: «MeTobl TeHETUKIY, «CXeMBbl CKpELUBaHUS.

JlabopaTopHas padora «J/lpo3oduia kak 0O0BEKT TeHETUYECKIX UCCIETOBAHMID.

Tema 12. 3aKoHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuanue. IlepBelii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us TUOPHUI0B
nepBoro mnokoJienus. [IpaBwno nomuHupoBaHus. BTopoll 3akoH MeHaens — 3aKOH pacIleruIeHUs
npu3HaKoB. [{uTonornueckne OCHOBBI MOHOTMOPHUIHOTO CKPEIIMBAaHUs. [ UMOTe3a YHCTOTHI raMeT.

Anammsupyromee ckpemmBaHue. [IpoMeXyTOuHBI XapakTep HacienoBaHWsA. PacmieruieHue
MIPU3HAKOB P HETIOJHOM JIOMUHHUPOBAHUMU.



Jurubpuanoe ckpenuBanue. TpeTwil 3akoH MeHens — 3aKOH HE3aBHCHUMOTO HAcCJICIOBAaHMS
Mpu3HaKkoB. LluTonoruueckue OCHOBBI AUTHOPUIHOTO CKPEILIMBAHUS.

CueruienHoe HacienoBaHue mpu3HakoB. Paboter T. Moprana. CrerieHHOE HaclieIOBaHUC
TE€HOB, HAPYIICHHUE CIETUICHUS MEX1y TeHaMu. XpOMOCOMHas TeOpHUs HACIEACTBEHHOCTH.

I'eneruka mnona. XpOMOCOMHBIA MEXaHU3M OIpPEIEICHUs] MoJia. AYTOCOMBI W IOJOBBIE
XPOMOCOMBI. ['OMOramMeTHBIN U reTeporaMeTHbli 1oj. ['eHeTudeckas CTpYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npusHakoB, CIEIUICHHBIX C ITOJIOM.

l'eHotunn kak wenoctHas cucrteMa. llneoTponust — MHOXECTBEHHOE JICMCTBHE TIE€HA.
MHoxecTBeHHBIN amienu3M. B3aumopeiicTBue HealsienbHbIX FeHOB. KoMIieMeHTapHOCTh. DNUCTa3.
[Tonmumepus.

['eHeTnyeckuid KOHTPOJIb  Pa3BUTUS  PACTEHUM, JKUBOTHBIX U  4YEJIIOBEKa, a TaKkxke
(U3MOTOTHYECKUX TIPOILIECCOB, IMOBENCHUS M KOTHUTHBHBIX (yHKIMi. ['eHeTHdyeckre MexaHH3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aHUMOJCHCTBHS «XO35SMH — Mapa3uT» H «XO35IUH — MHUKPOOHOM.
['eHeTHuecKue acTieKThl KOHTPOJIS ¥ U3MEHEHHsI HACJIeICTBEHHON MH(OPMAaIIMN B TIOKOJICHUAX KIETOK
1 OpraHU3MOB.

JeMoHCcTpanun

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

Tabnumer u cxembl: «llepBblii U BTOpO#l 3akoHbl Mengemns», «Tperuii 3akoH MeHaemns»,
«AHanusupymrolee ckpemuBanuey, «Hemnonnoe nomuHupoBaHue», «CLEIUIEHHOE HaclIed0BaHUE
MpU3HAKOB y Apo3odmib», «['eHeTtnka mona», «Kapuorun dvenoBekay, «Kapuotum npo3oduisy,
«Kapnotun ntune», « MHOKECTBEHHBIN aliean3M», «B3anMoneicTBre reHoBy.

ObopynoBanue: MoJenb i JEMOHCTpallMd 3aKOHOB €AMHOOOpa3usi THOpUIOB IIEPBOTO
IIOKOJIEHUS M PACLICIUIEHHA NPU3HAKOB, MOJENb JUI1 JEMOHCTpPAallMM 3aKOHAa HE3aBUCHUMOTO
HaCJIeIOBaHUsl TPU3HAKOB, MOJENb JUJIsl JIEMOHCTpPALMU CIEIUIEHHOTO HAacleAOBaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapat: «Jpo3odunay.

IIpakTuyeckas padora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHIHOIO CKpEIMBaHUSA Yy
ApO30(UITB.

IIpakTHyeckas padora «/3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPELIIUBAHUS Y 1PO30(PUIBIY.

Tema 13. 3aKoHOMEPHOCTH M3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeAsl npu  popmupoBaHun (eHoTuna. 3MeHunBOCTH
pu3HaKkoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. BUabl N3MEHUNMBOCTH: HEHACIIEACTBEHHAS U
HAaCJICACTBEHHAs.

Moaundukanonsas u3MeHUYMBOCTh. Poib cpeasl B (OpMHUPOBAHMM MOAM(PUKALMOHHOM
m3MeHunBocTH. Hopma peaknuu npusHaka. BapuanwoHHBIN psnx W BapuanmoHHas Kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAITIOHHON H3MEHYHUBOCTH.

['enHoTunnueckass U3MEHYMBOCTh. (CBONCTBA T€HOTUIIMYECKOW  W3MEHYMBOCTH. Buasl
TeHOTUITNYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KoMmOunatuBHasi W3MEHYMBOCTh. Meil03 W TIOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. PO KOMOMHATHBHON M3MEHYHMBOCTH B CO3JIaHMHM TE€HETHYECKOTO pa3zHooOpas3us B
npezaenax 0OIHOro BUA.

MyTannoHHas WM3MEHYMBOCTb. Buabpl MyTanui: TIeHHblE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHnoHTaHHbIE W HWHAYUUPOBAHHBIE MYyTAalMU. SaepHble M LUTOIJIA3MAaTHUYECKUE MYTALMH.
ComaTnueckue U 1ojioBble MyTauMy. [IpuurHbl BOSHUKHOBEHMSI MyTaluil. MyTareHsl 1 UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO TIpolecca. 3aKOH TOMOJOTHYECKHX psAIOB B
HacnencTBeHHoi n3menunBocty (H.M. BaBuiioB). BHesinepHas H13MEHYMBOCTD M HACJI€/ICTBEHHOCTD.

Onucenemuxa u 3SNUCEHOMUKA, pPONb INULEHEMUYECKUX (DAKmMopos 8 HACIe008aHuu U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmuubl W cxembl: «Buapl u3MeHUMBOCTHY, «Moau(UKAIMOHHAS W3MEHYHUBOCTDHY,
«KomOuHaTHBHAsST W3MEHYMBOCTHY», «Meio3y, «OmmogorBopeHuey», «l'eHeTndyeckue 3aboeBaHUS
yesoBeKay, « Buapl myranuiny.



ObopynoBanue: >kuBble W repOapHble SK3EMIULIPHl KOMHATHBIX PACTEHUH, PHUCYHKHU
(poTorpacuu) KUBOTHBIX C pa3THUYHBIMU BHIaMU H3MEHYHBOCTH.

JlabopaTtopHasi pabdora «lccienoBanne 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.
[TocTpoeHue BapuallMOHHOTO psifia ¥ BApUALIMOHHOW KPUBOW».

IIpakTHyeckas padora «Myrtanun y A1po30¢huiibl (Ha TOTOBBIX MUKPOIIpernapaTax)».

Tema 14. I'eneTnka yenoBeKka

Kapuorun uenoeka. MexayHapo/iHasi mporpaMMa MCCJIEIOBaHHsI F€HOMa 4esloBeKa. MeTozsl
M3YUCHHSI TEHETHKH YEJIOBEKA: TeHEATOTMIECKHA, OJIM3HEOBBIN, INTOTCHETUYECKHIA, TOMYJISIIUOHHO-
CTATUCTUYECKHUH, MOJIEKYJIIPHO-T€HETHUECKUI. CoBpeMeHHOE onpenesieHue reHOTHMNA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHME, TI'€HOTUIIMPOBaHME, B TOM uucie ¢ nomombro [II[P-ananu3a.
Hacnencteennsie 3a0oneBanus uenoBeka. | eHHbIE M XpOMOCOMHBIE 0OJNIE3HU YenoBeKa. bonesnu c
HACJIEICTBEHHOM MPEAPacON0KEHHOCThIO. 3HAaU€HNE MEAUIIMHCKON M€HETUKU B MPEJOTBPAIICHUN U
JICYCHUH TEeHEeTHYECKUX 3a00JeBaHMil uejoBeka. MeEIUKO-TeHETUYECKOEe KOHCYIbTHPOBAHUE.
CrBonoBble KiIeTKU. [IoHATHE «T€HETHYECKOro Ipy3a». DTHUECKHUE acleKThl UCCIIEA0BaHUN B 001acTu
pEOaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (aKTOpbl TOBBIIICHHOW YYBCTBUTEIFHOCTH 4YEJIOBEKa K (u3uueckoMmy u
XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolllel cpelpl. ['eHeTnueckas pepacioaoKEHHOCTh YeI0BeKa K
MIATOJIOTUSIM.

JdemoHcTpanuu

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToJIbl H3Y4YE€HHUS TE€HETUKH YEJIOBEKa»,
«['eneTnueckue 3a0601€BaHUS YEIOBEKaY.

IIpakTHyeckas padora «CocTaBiieHUe U aHATU3 POJOCIOBHOMN.

Tema 15. Cesiekuiusi Opranu3mMoB

JomMecTrkanus U celeKuus. 3apoKIeHUe cesieKinu 1 qomectukanuu. Yuenne H. Y. BaBunosa
o LlenTpax NmpouCXOXIEHHS M MHOrooOpa3usi KyJbTYPHBIX pacTeHuil. Ponb cenekuuu B cO3AaHUU
COpPTOB pacTeHHil M mopoA >KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH T'OMOJIOTMUECKHUX PSJIOB B
HacnecTBeHHON n3meHunBocty H. . BaBuiosa, ero 3HaueHue AJs CENEKIIMOHHON pabOTHI.

MeTtoapl cenekuMOHHONW pa®oThl. McKycCTBEHHBIH OTOOpP: MacCOBBIM M HMHIWBUIYaJTbHBIU.
Otanbl KOMOWHAIIMOHHOM cenekuuu. VcmelTanue npousBoguTeneil mo mnoromctBy. Otbop 1o
TE€HOTUIY C TOMOIIBI0 OLEHKH (PEHOTUIIAa MOTOMCTBA W OTOOp MO I'€HOTUIYy C MOMOIIBIO aHAJINU3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHON pa0oThl. PamuaninoHHbIN 1 XUMHUYECKUMA
MyTareHe3 Kak MCTOYHHK MYTallMid y KyJbTYpPHBIX ()OpM OpraHu3MoB. Mcmoiap3oBaHHE T'€HOMHOI'O
penakTupoBaHus U MeTooB pexkoMmOumHaHTHBIX JIHK nns momyuenust mcxomHoro marepuana Jams
CEJIEKLUH.

[Tonyuenue nonuruionaoB. BHyTpuBuaoBas rudpuauzanus. bau3kopoacTBEHHOE CKpelIBaHue,
wii UHOpuauHr. HepoJcTBeHHOE CKpelluBaHHWe, WM ayTOpUAMHT. ['eTepo3uc W ero NpUYUHBL.
Hcnonp3zoBanue rerepo3uca B cenekiuu. Otaanénnas rulOpunusanus. [Ipeomonenue Oecruioaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIIUHN PACTEHUH 1 )KUBOTHBIX. «3€16HASA PeBONIOYULY.

CoxpaHeHHe U U3y4eHHE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JTUKUX POANYEH
IUIsL CO3JJaHMSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpasienue 2eHemui4ecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX 8 YEJIsX
VAVYUWEHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM HYUCLe ¢ NpUMEHeHUeM
COBPEMEHHBIX MeMOO08 HAYYHBIX UCCAEeO08AHUL, Nepedosblx udell U NePCneKmMUEHbIX MexXHOI02U.

JeMoHCcTpanun

IToptpersr: H. W. BaBunos, U. B. Muuypun, I'. /I. Kapneuenko, II. II. JIykesanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupbl U cxembl: «LIeHTpBI MPOUCXOXKIEHUS W MHOT000pa3us KyJIbTYPHBIX pPacCTCHHUN»,
«3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEJACTBEHHOW H3MEHUMBOCTH», «MeTOAbl CeleKIuny,
«Otnanéunas rubpuauzanusy», «MyTtareses».

JlabopaTopHas padora «lI3yuyeHue copToB KyJAbTYpHBIX PAcTE€HUHl W TOPOJ JOMAIIHUX
KUBOTHBIX».

JlabopaTtopHnasi pab6ora «/3ydeHrne METOIOB CEICKIIUN PACTCHUIN.



IpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeuss «OCHOBHBIE METOJbI M JIOCTHKEHUS CENEKIMM PACTeHHM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENBbHBIN YYacTOK, B TEIUIMYHOE
XO3SIIICTBO, B J1aDOPaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo/10rusi 1 CHHTETHYECKAst OUOJIOTH S

OOBEKThI, HCIOJNB3yeMble B OWOTEXHOJIOTMH, — KIETOYHBIE W TKaHEBHIC KYJIbTYPBI,
MUKpPOOPTaHU3Mbl, UX XapaKTepucTuka. TpaaunnoHHas OMOTEXHOJOTrus: XxjeboneueHue, noixydeHmue
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJIEJIHE. MukpoOuosioruaeckuit CUHTE3. OO0BEKThI

MHUKPOOHOJIOTHYECKUX TeXHOIOrui. [Ipon3BoacTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHue TEXHOJNOTMH M MHCTPYMEHTOB LI€JIEHANPABICHHOIO U3MEHEHHUSI U KOHCTPYUPOBAHUS
T€HOMOB C LIEJIBIO IIOJIy4YEHUSI OPraHU3MOB M MX KOMIIOHEHTOB, COJAEpXKAIlMX HE BCTpEYaroLIMecs B
npupoze OMOCHHTETUIECKUE Ty TH.

Knerounas wnnxeHepus. MeToapl KyabTypbl KJIETOK M TKaHEM pacTeHUHM U KUBOTHBIX.
Kpuobanku. Comarnyeckas THOpHOu3alMsi W COMaTHUeCKuMil dSMmOpuoreHes3. lcmomb3oBaHue
raliouIoB B CENEKUUM pacTeHuil. [lonyuenue MOHOKIOHANbHBIX awmumen. Hcnonvzoeanue
MOHOKNIOHANbHBIX U  NOJIUKIOHANbHBIX anmumen 6 Mmeouyure. VICKyCCTBEHHOE OILJIOJJOTBOPEHHE.
PekoHCTpyKIMS AWLIEKIETOK M KIOHMPOBAHME XUBOTHBIX. METON TpaHCIIAaHTALMU SIAEP KIETOK.
Texnonozuu 0300pOBIeHUS, KYIbMUSUpOBaAHUs u MUKDOKIIOHANILHO20  PA3MHOICEHUS
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpOMOCOMHasi M TeHHas WHXeHepus. VICKyCcCTBEHHBIM CHHTE3 T€Ha W KOHCTPYHpPOBaHUE
pexomObunanTHeIX JIHK. Co3zdanue mpanceennvix opeanuzmog. JIOCTHKEHMS W NEPCHEKTUBBI
XPOMOCOMHOW U T€HHOI MHXKE€HEPUU. DKOIOTMUECKHE U AITHYECKHUE TPOOJIEMbl TeHHON MH)KEHEPHH.

Menumunckue OuorexHonoruu. IloctreHomuas mmdpoBas wmenuuuHa. [1IP-guarnoctuka.
MeTab010MHBINM aHaIU3, TEHOLIEHTPUUECKUN aHallu3 MMPOTeoMa YeJIoBeKa ISl OLIEHKH COCTOSIHUSI €r0
310poBbs. Mcmonb30BaHNE CTBOJIOBBIX KJETOK. TapretHas Tepamus paka. 3D-Ouounxenepus s
pa3paboTku (GyHIaMEHTANIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX TKaHEH
COYETaHUEM TEXHOJOTMH TpEXMEPHOro OHONMPHUHTHHra W ckaddonguHra s pemeHus 3aaa4y
MEePCOHATU3UPOBAHHON MEIUIUHBI.

Co3naHue BEKTOPHBIX BaKUMH C LENbI0 OOecreyeHuss KOMOMHHPOBAHHOM 3alUThl OT
Bo3Oynuteneii OPBU, ycraHoBieHHE MOJEKYISPHBIX MeXaHM3MoOB ¢yHkIuoHupoanus PHK-
COJIepXKallluX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00JIeBaHMS YeJIOBEKa U KUBOTHBIX.

JdeMoHcTpanun

Tabmuupsl 1 cxemsl: «VCHoab30BaHHE MUKPOOPTAaHU3MOB B HMPOMBIIIJICHHOM MPOU3BOICTBEY,
«Kiterounas nHxeHepusn», «I eHHast HHXXEHEPH.

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «IlomyyeHrne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

IKcKypeust «bHOTEeXHONOrMsT — BaXKHEHIas MPOU3BOAUTENIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaenne u pa3BuTHe IBOJTIOIMUOHHBIX MPEACTABJIEHU B 0M0JI0TUH

OpomonmonHas teopust Y. [lapBuna. IIpennocwiiku BO3ZHMKHOBEHHs JAapBHHU3MA. JKHU3HB U
Hay4Has aesaTesnbHoCTh Y. /lapBuHa.

JIBmokymue cuibl 3Borounu BuaoB 1o Y. JlapBuHy (BbICOKAasi MHTEHCUBHOCTb Pa3MHOMKEHUS
OpPraHu3MOB, HACJEICTBEHHas W3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIM H
HCKYCCTBEHHBIU OTOOD).

Odopmnenne cuntetnueckoil teopun spomouuu (CTI). HeifrpanbHas Teopusi IBOIIOLUH.
CoBpeMeHHasl HBOJIIOLIMOHHAS OWOJOrUs. 3HAUYEHUE OHBOJIIOIMOHHOW Teopud B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU! KapTUHBI MHUpA.

JeMoHcTpanun

[Hoptpetsl: Apuctotens, K. JIunnei, K. b. Jlamapk, 9. XK. Cent-Unep, XK. Kroswe, Y. [lapsuH,
C. C. YetBepuxkos, U. U. llImansraysen, [Jx. Xonaein, /. K. bemnses.



Tabmuier 1 cxemsl: «Cuctema x)uBoi npupobl (o K. JIuauaero)y, «JIecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3m GOPMUPOBAHUS MPHUCIOCOOJICHU Yy paCcTEHUH H >KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyra nytemectsus Y. Jlapsunay, «Haxonku Y. [lapBunay, «Dopmbl
60pb0BI 3a cymecTBoBaHuey, «llopoabl romybei», «MHOrooOpasue KylbTypHBIX (DOpPM KarycThD»,
«[Topoabl noMamIHUX KXUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BuAoB (o Y. lapBuny)», «Cxema
COOTHOLIEHUS] JBMXKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IIOJIOXKEHHUS CHHTETHUYECKON TEOopuu
SBOJIFOLIAN.

Tema 2. Mukpo3BoIonus 1 e¢ pe3yJbTaThl

[lonynsumst Kak »>JeMEHTapHas eauHuua -SBodtouud. COBpEMEHHBIE METO/Abl OLEHKU
TEHETUYECKOTO pa3Ho00pa3usi M CTPYKTYpbl HOmynsiuid. M3MeHeHne reHo(OHIa MOMYJSIIHUA Kak
3JIEMEHTAapHOE »HBOJIIOIMOHHOE SIBJIEHHE. 3aKOH reHeTudyeckoro pasHoBecus Jlx. Xapnu, B.
Baitn6epra.

DOnemeHTapHble  (AKTOPbl  (OBMIKYLIME CHJIBI) JBOJIOUMU. MyTallMOHHBIA  TPOIECC.
KomOunatuBHass m3MeHUMBOCTh. Jlpeiid reHoB — cirydaiiHble HEHANpaBlIEHHbIE W3MEHEHUS 4acTOT
amneneit B momymauuax. O¢pdexkT ocHoBarens. Ipgexm Oymouiiounoco eopaviuika. CHudicenue
2eHemu4ecKo20 pasHoobpasus: npudunel u creocmeus. Illposaenenue s¢gpgexma Opeiigpa cenos 6
oonvuwux u  maneix  nonyiayusax.  Murpauuu.  M3onsuus  momynsuuii:  reorpaduyeckas
(mpocTpaHCcTBEHHas ), OrMosornueckas (pernpoayKTuBHas).

EctecTBenHbIil 0TO0p — Hampapisomuid ¢aktop 3Bomonnu. GopmMbl €CTECTBEHHOIO 0TOOpA:
JOBUOKYIIUM, CTaOMIM3UPYIOIIMMA, pa3peiBatrolinid (qu3pynTuBHbIi). [lonoBoit or6op. BozHukHOBeHnE
Y 3BOJIIOLUS COLIMAIIBHOTO MTOBEACHUS )KUBOTHBIX.

[Ipucrnoco0neHHOCT,  OpPraHU3MOB  Kak  pe3yiabTaT MHUKpO3BOMIONUH. Bo3HHMKHOBEHHE
NPUCTIOCOOTIEHUH y OpraHu3MoB. Apomopdo3bl M uauoanantanuu. [Ipumepsl npucnocoOieHui y
OpPraHU3MOB: Mopdonoruueckue, ¢buznonoruueckue, OMOXHUMHYECKUE, MOBE/ICHUECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputrepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPO3BOJIOIHH.
M3onsmust —  kmoueBod  ¢aktop BHpooOpazoBanus. Ilyth u  cmocoObl  BHI00Opa3oBaHMSA:
ajutonaTpudeckoe  (reorpauyeckoe),  CUMIATPUYECKOe  (IKOJOTHYECKOE),  «MTHOBEHHOE)
(monurutonu3anus, rudpuanzanys). JaureabHOCTb IBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0Opasusl.

Pone  »BoOmOIMOHHONW  Owomoruu B pa3paboTKe  HAYYHBIX  METOJOB  COXpPaHEHHS
O6uopazHooOpaszusi. MUKpPO3BOMIONUS U KOJBOJIOLUS MApasUTOB U HUX X035eB. MexaHU3Mbl
(GhOopMUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM H CIIOCOOBI OOPHOBI C HEMl.

JdeMoHcTpanun

IToptpetsr: C. C. UerBepukos, J. Maiip.

Tabmuupl U cxembl: «MyTalliOHHAsE W3MEHUMBOCTHY, «llomynsiiuoHHas CTPYKTypa BHIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaitnOepray», «/IBHKyliue CHIIBI 3BONIOIHMNY», «KOJIOTHYECKas
M30JISIHS TIOMYJISIMA ceBaHCKON dopenny, «I'eorpaduyeckas W30S JTUCTBEHHUIBI CHOUPCKON U
JUCTBEHHMIIBI JaypcKoi», «llomynsiiiMOHHBIE BOJHBI YMCIEHHOCTH XUIIHHUKOB M XKepTB», «Cxema
NEHCTBUS eCTeCTBEHHOro oTOopa», «Dopmbl OGoppOBI 3a cymiecTBoBaHHE», «HIycTpuanbHbBIN
MeEJIaHU3M», «OKuBble UCKOIIaEMbIE», «IloKpOBUTENBCTBEHHAs ~ OKpacka  XUBOTHBIX»,
«[Ipenynpexxaaromias oKpacka *HUBOTHBIX», «Dusnonoruueckue agantanuny, «l[IpucnocobieHHoCTh
OpPraHM3MOB M €€ OTHOCUTENIbHOCTb», «Kpurepuu Bupa», «Buabl-aBoiiHuKN», «CTpyKTypa BUAa B
npupoze», «Crocobsl BuooOpa3oBaHus», «l'eorpaduueckoe BHI00Opa3zoBaHUE TPEX BHUIOB
JaHABIIIEH», «OKOoJornyeckoe BHA000pa3oBaHUE BUJOB CHHMIY, «llomumionasl pacTeHUiD,
«KarmyctHo-peieuHbli THOpUI.

O6opynoBanne: repOapul pPacTeHUM, KOJUICKIIMM HACEKOMBIX, dydeja NTHI[ U 3BEepeu ¢
IpUMEPaMU Pa3IMYHbIX MIPUCIIOCOOICHHH, Uydena NTUI] U 3Bepei pa3HbIX BUIOB, repOapuu pacTeHui
OJIM3KUX BUJIOB, 00pa30BaBIINXCS pa3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsBlIeHIE H3MEHYMBOCTH y 0COOEH OJTHOTO BUAAY.

Jlabopatopuasi  pabora  «IIpucrmocoOiieHuss  OpraHM3MOB M HX  OTHOCHTEIIbHAS
1[e1€CO00Pa3HOCTDY.

JlabopaTtopHasi padora «CpaBHEeHHE BUOB IO MOP(HOIOTHIECKOMY KPUTEPHION.



Tema 3. MakposBoJironusi M eé pe3yJibTaThl

Metoapl u3yueHUs Makpo3Boitouuu. IlaneoHTOnIOrMYecKkrue METOJAbl M3YyYEHUS SBOJIIOLMM.
ITepexonnblie GopMbl U PUIOTEHETUYECKHE PSAIbI OPTaHU3MOB.

buoreorpaduyeckre MeToasl n3ydeHus sBoironun. CpaBHeHue ¢uiopsl U GayHbl MAaTEPUKOB H
ocTpoBoB. buoreorpaduueckue obnactu 3emin. Buapl-3H1EMUKU U PETTUKTHI.

DOMOpHOJIOTHYECKHE U CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOAbl H3YYEHHsS] IBOIIOILUH.
I'emernyeckne MeXaHU3MBI DBOJIOLMM OHTOI€HE3a M IOSABICHUSA HBOJIOLMOHHBIX HOBILECTB.
['oMosiornuHbple W aHAJOTWYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTraBU3Mbl. MoJekylspHo-
reHeTUYeCKrue, OMOXMMUYECKHEe M MaTeMaTHYeCKHUEe METOJbl M3Y4eHHUs 3BOJIOLUHU. ['OMOJIOrnyHbIC
rerbl. COBpeMEHHBIE METOIbI TOCTPOSHHS (PHMIIOTEHETHYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallU1 U YBOJIIOLIAS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBwia) IBOMOUUU. [Ipunyun cmenwvt @ynkyui. HeoOpatumMocTh
ABOJIIOLIMU. AnanTuBHas paauanusi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUY.

JeMoHcTpanun

[Hoptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromiep, 3. I'ekkelb.

Tabnuipel u cxembl: «DUTOTEHETUUECKUN pAI JOMAAN», «APXEONTEPUKCY, «3BEpO3yObIe
amepel», «Crerouedansy, «PuHnopuTh», «CeMeHHble NanopoTHUKW», «buoreorpaduueckue 30HbI
3emnny», «/lpelip konTMHEHTOBY», «Penuktbl», «HauanbHble cTaguu SMOPUOHATIBLHOTO pPa3BUTHUS
MIO3BOHOYHBIX KUBOTHBIX», «I OMOJIOTHUYHBIE Y AHAJIOTUYHBIE OPraHbl», «PyIuMeHTb», «ATaBU3MBDY,
«XpoMOCOMHbBIE HaOOpHI uYejIoBeKa M IIMMIaH3e», «[J1aBHbIE HampaBieHUs 3BOJOLUNY, «OOIIMe
3aKOHOMEPHOCTH IBOIIOLUNY.

O6opynoBanue: KOJUICKIIUU, TepOapru, MYJISDKA UCKOMIAEMBIX OCTAaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB M aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BUTHe )KM3HU HA 3emJie

Hayunble runoTes3sl NpoucXoXXIeHHs )KU3HU Ha 3emuie. AOGuoreHe3 u nmancnepmus. JloHaydHsle
MPEJICTAaBICHUSI O 3apOXKICHUM KHU3HU (KpealuoHMU3M). ['Mmoresa MOCTOSHHOTO CaMO3apOXICHUs
XKU3HU U €€ onpoBeprkeHue onsitaMu @. Penn, JI. Cnamnanuany, JI. [Mactepa. [Ipoucxoxxaenue xxu3Hu
1 acTpOOUOIIOTHSI.

OcHOBHBIE 3Talbl HEOpPraHM4eckol nsBosouuu. lImaHeTapHas (reosorudeckas) 3BOJIOLUS.
Xumudeckasi 3BOIIONUSA. AOMOTeHHBI CUHTE3 OpraHU4YeCcKUX BellecTB U3 Heopranuyeckux. Onbit C.
Mumiepa u I'. FOpu. OG6pa3oBanue mnoiuMepoB u3 MoHomepoB. KoarepBatHas rumoreza A. M.
Omnapuna, rumote3a mnepBu4HOro OynaboHa J[x. XomnmeitHa, reHeTwdeckas rumoteza I'. MéEmmepa.
Pu6ozumer (T. Yex) u rumoresa «vupa PHK» VY. T'mnGepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHHUE IIPOTOKJIETKH.

HcTopus 3emun u MeToibl €€ n3ydeHus. Mckonaemple opraHn4eckiue ocTaTku. I'eoXpoHoorus
u e€ meroabl. OTHOCUTENbHASI U a0COIIOTHAs T€OXpOHOJOrHs. ['eoXpoHoIoruyeckas IIKana: d0HbI,
3pBbl, IEPUOJIbI, FTIOXH.

HavanpHple sTanbsl opraHuYeckod HBOMOLMH. [losBiIeHME W HBOMIOLKSA IEPBBIX KIETOK.
Oomonusi  Metabonu3ma. Bo3HUKHOBEHHME TepBBIX dKocucTeM. CoBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKH KaK aHaJIOr MepBbIX Ha 3emiie coobmiecTB. CTpoMaToauTsl. [IpokaproThl ¥ H3yKapHOTHI.

[Mpoucxoxnenne dSykapuoT (cuMOUOTEHE3). DBOJIONHUOHHOE MPOUCXOKICHHE BHPYCOB.
IIpoucxoxneHne MHOTOKJIETOUYHBIX OPraHU3MOB. BOZHMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

OcHOBHBIE 3Tallbl HBOJIOLUM BBICIINX pacTeHui. OcHOBHbIE apoMop¢o3bl pacTeHHi. Brixon
pacTeHuii Ha cymry. [losiBieHHe criopoBBIX pacTeHUM U 3aBoeBaHHE MU cylId. CeMEHHbIE pacTeHHMs.
IIpoucxoxneHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tallbl HBOJIIOLUU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]o3bl KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THIOB. [lepBble XOpAOBBIE >XUBOTHBIE.
Kuzup B Boje. DBomtonus 03BOHOUHBIX. [Iponcxoxaenne ampuouit u pentwimii. [Ipoucxoxaenue
MiIekonuTaommx U nrul. IlpuHnun ximouyeBoro apomopdosza. OcBoeHue O0eCHO3BOHOYHBIMH U
MO3BOHOYHBIMU KMBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emile MO 3paM U MEpUOJaM: apXeW, MPOTEpO30H, Maneo30, ME3030M,
KaifHO301. OOIas XapakTepuCTUKa KJIMMaTa M TeoJornueckux mnpoueccoB. [losBieHue u pacuset



XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHHME: €ro YCIOBUS M BIMSHHME Ha Ta30BBIH COCTaB
aTMoc(hephl.

MaccoBble BBIMUPAHHMS — SKOJOTMYECKHE KpHU3UChl mnponuioro. IlpuumHbl M ciieacTBus
MacCOBBIX BbIMUpaHU. COBPEMEHHBIH HKOJOTHYECKUN Kpusuc, ero ocobeHHocTH. [Ipobrema
coxpaHeHHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHAsE CHCTeMa OpraHU4eckoro Mupa. lIpuHIUNB KiIaccuUKAIMA OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE IPYIIIBI OPTraHU3MOB.

JdeMoHcTpanun

[Toptpeter: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . MeunukoB, A. W. Onapun, [[x.
Xonaeit, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuusl u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. Ilactepa mo u3yueHuto
camo3apoxaeHus xu3zHu», «Cxema onbita C. Mwumnepa, I'. IOpu», «OTansl HeopraHudeckon
sBoNIOLMNY, «['eoxpoHonornyueckas mkanay, «HaganbHble 3Talbl OpraHMYECcKON 3BOIOLNNY, «Cxema
o0Opa3oBaHUsS 3YKapHOT MyTéM cuMOuMoreHe3a», «Cucrema >XKMBOH TpHPOIbB», «CTpoeHHE BUpYyCay,
«Apomopdo3bl pacTeHuit», «PuHnobuTHY, «OTHOKIETOUYHBIE BOIOPOCIN», «MHOTOKIETOYHbBIE
BOOpOCTNY, «Mxu», «[lanopoTHukN», «I 0l0cEMEHHbIE pacTeHUs», «OpraHbl IIBETKOBBIX PAaCTEHUN,
«CxeMa  pa3BUTHSL  JKUBOTHOTO  MHpPa», «ApoMopdo3bl  KHUBOTHBIX»,  «[Ipocreiime,
«Kumeunomnonoctueie», «llmockue depBu», «YUnenuctonorue», «PviOb», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItuupy», «Mnekonurarommey, «Pa3BuThe XKU3HUM B apXEUCKOM 3pey,
«Pa3BuTHE XH3HM B IPOTEPO30MCKON 3pey, «Pa3BuTHe XKHW3HM B IAJICO30MCKOM 3pe», «Paspurne
KU3HH B ME3030MCKOM 3pe», «Pa3BUTHE XKMU3HU B KaillHO30MCKON 3pey», «CoBpeMeHHas cHucTema
OPraHNU4YeCKOro MUpay.

ObopynoBanue: repbapuu pacTeHUN Pa3NUYHBIX OTIEIOB, KOJUICKIIMM HACEKOMBIX, BIIa)KHBIC
npenaparsl JKUBOTHBIX, PaKOBHHBI MOJUIFOCKOB, KOJIJICKIIMM WTJIOKOXHUX, CKEJEThl TMO3BOHOYHBIX
KUBOTHBIX, Uydyesia MTHUI] U 3BEpEd, KOJUIEKIIMU OKAMEHENOCTEH, MOJIE3HBIX HMCKOMAEMBIX, MYISIKU
OpPTraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas gaGoparopnasi padora «MogenupoBanue oneitoB Muuiepa—tOpu 1o
M3y4YEHUI0 a0MOTE€HHOTO CHHTE3a OPTaHUYECKUX COCTMHEHHH B TIEPBUYHON aTMOChepey.

JlabopaTtopHasi pabora «/3ydyeHne U ONMCaHUE UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOB.

IIpakTHyeckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3ydeHne ocOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IlpoucxoxaeHue yejgoBeKa — AaHTPOINOreHe3

Paznene! u 3anaun anTpononoruu. MeToasl aHTPOIIOJIOTHH.

CraHOBJIEHHUE TMPEACTABICHUM O TMPOUCXOXKICHUU 4YeJIOBEKa. Pemuruo3Hbie BO33pEHMUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

Cxo0AcTBO 4enoBeKa ¢ KMBOTHBIMU. CHCTEMAaTHYECKOE IOJOKEHHE 4enoBeka. CBHUIETEIbCTBA
CXOACTBA YEIOBEKAa C JKUBOTHBIMHU: CpPaBHHUTEIHHO-MOP(]OIOTHYEcKHe, SMOPHOIOTHYECKUE,
¢buznonoro-oMoxuMHuUIeckue, nopeaeHueckue. OTINYMs YeaoBeKa OT KUBOTHBIX. [IpsMoxoxkeHue u
KOMIUJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE roIOBHOrO MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

JIBwkymue cuibl (hakTopbl) aHTpomoreHesa: Ouosoruyeckue, conuanbHble. COOTHOIIECHHE
OHMOJIOTUYECKHX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaauM aHTpororeHe3a. PanHue dyenoBekooOpa3Hble 00€3bSHBI (IMPOKOHCYIBI) U
paHHUE TOHTHUIBl — OOIIME NPEAKH YEeTOBEKOOOpa3HBIX O00€3bSH W JIOACH. ABCTPAIIONUTEKU —
JNBYHOTHE TMpeaku Joae. YenoBek ymenbldl, NEpBble HM3rOTOBICHUA Opyauil Tpyaa. Yenosek
MPSIMOXOJIAIIMI U NEPBBIN BBIXOJ JIto/IEH 3a npenensl Appuxu. Yenosek reienp0eprekuii — oOmuii
MPEAOK HEAHJIEPTAIbCKOIO YEJIOBEKA M YEJIOBEKa pa3yMHOro. YeaoBeK HEaHIEpTaJbCKUM Kak BUL
JOAEH XOJIONHOTO KiauMarta. YenoBeK pa3yMHBIA COBPEMEHHOI'O THMNA, JACHUCOBCKUN YEJIOBEK,
OCBOEHHE KOHTHHEHTOB 3a mnpeaenamMu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOMIOIMST COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHbII 0TOOp B MOMYyJISALMAX YeJlOBEKa.
Myrtannonsbsiii npouecc ¥ mnoiauMmopdusM. llomynsnnoHHBIE BOMHBL, Apeid TEeHOB, MHUTpalus U
«d(dexT ocHOBaTES» B MOMYJISIITUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacsel. [lonsarue o pace. bonbime pacel: eBponeouHas (eBpa3uiickas), aBcTpayio-
HEerpouiHas (3KBaTOpHaibHas), MOHIOJIOUIHAS (a3MaTCKO-aMepUKaHcKasi). Bpems u myTu paccenenus



yesnoBeka 1o IiaHere. EaumHCTBO yenoBedeckux pac. HaydyHas HECOCTOATENBHOCTh pacHu3Ma.
[Tprcrnoco0IeHHOCTh YeJIOBEKa K PA3HBIM YCIOBHSIM OKPYXKAIOIIeH cpeanl. BiusHue reorpadudeckoi
cpensl U Apeiida reHoB Ha MOPGOIOTHIO U (PU3HOIOTHIO YeTIOBEKa.

MeXIUCUUIUTMHAPHBIE ~ METOJIbI B (QU3WYECKOW  (OMOJOTHMYECKOW)  aHTPOMOJIOTHHU.
OBOJIIOLIMOHHAST AHTPOIOJIOTUA U MAJICOAHTPOIIOJIOrUsl YEJIOBEYECKUX MOMyJsanuil. bruoconuanbHbie
UCCIIEI0OBaHUs MPUPOAbI YesaoBeKka. cciaenoBanue KO3BOIIOLUUU OMOJIOTMYECKOTO U COLMAIBHOIO B
YEJIOBEKE.

JdeMoHcTpanun

[Toptpetsi: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumoB.

Tabnmumet w  cxembl: «MeTonbl  aHTpomnonoruu»,  «['OJOBHOM  MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHbI», «CKeNneT dYeloBeKa M CKeleT IuMIaH3e», «PylIuMeHThl u
aTaBU3Mbl»,  «JIBWKyIIMe  CHIbl  aHTPONOIreHe3a», «OBOJIOLMOHHOE JpPEBO  YEJIOBEKay,
«ABcTpasionuTek», «YemoBek ymenblii», «HenoBek NpAMOXOAAIUN», «/|eHUCOBCKUII YeI0BEK»
«Heangepranbup», «KpomanboHub», «llpeakn yenoBeka», «ITamnbl 3BONIONUM YeloBeKa», «Packl
YEJIOBEKay.

O0opynoBaHue: MyJSKM OKaMEHEJIOCTEeH, NpeaIMEeTOB MaTepuaabHOW KyJIbTYphl IPEIKOB
4enoBeka, pernpoaykiuu (dotorpadun) KapTHH ¢ MUGPOIOTUYECKUMU U OUONEHCKUMHU CIOKETaMH
MIPOUCXOXKIECHUS YeIoBeKa, PoTorpapuu HaX0J40K UCKOMAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YEeJIOBEKa,
MOJIEJIb UEpENa YEJ0BEKa U Yepena MUMIIaH3€, MOJEIb KUCTH YEJI0BEKAa U KUCTU IIUMIIaH3€, MOJENIN
TOpca MPEIKOB YEJI0BEKA.

JlaGopaTopHas pa6ora «/3yueHne ocoOEHHOCTEH CTPOEHMsI CKeNleTa YesIOBeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM).

IIpakTHyeckas padora «/3ydyeHne 3K0JIOrHYECKUX aJanTallMi YEIOBEKAy.

Tema 6. Jxojiorusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHMW3MOB M HAJOPraHNU3MEHHBIX
CHCTEM C OKpY:Kawoweil cpeaoi

3apoxaeHue u pazButue dkosoruu B Tpynax A. 'ymGonsara, K. @. Pynse, H. A. CeBepriosa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3amaun skosioruu. CBs3b 3KOJIOTHMHU C APYTUMHU
HayKaMH.

Metoabl skonoruu. IloneBble HaOMOJAEHHA. ODKCIEPUMEHTHl B JKOJOTMM: IMPHUPOJIHBIE U
nabopatopHble. MopenupoBaHue B OKOJIOTMA. MOHUTOPUHT OKpYXKAaIOLIEH Cpeapl: JOKaJIbHBIMH,
PETrMOHAJBHBIN U TI00aIbHBIN.

3Ha4YeHUE HKOJOTMYECKUX 3HAHUM JUIS YEJIOBEKA. DKOJIOIMYECKOE MUPOBO33PEHHE KaK OCHOBA
CBA3EU 4eyoBeYeCcTBa C INpUponod. DOpMHUpPOBAHHME HKOJIOTMYECKOW KYJIBTYPBl U KOJIOIMYECKON
IPAMOTHOCTH HACEJIECHUSI.

JdeMoHcTpanun

[Toptpersr: A. I'ym6onbar, K. ®@. Pynee, H. A. CesepmoB, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxemsl: «Pasmensl skojorum», «MeToasl dKojorum», «CxemMa MOHHUTOPHHTA
OKpY>KarOILEH CpebDy».

JlaGopaTtopnas padora «/3yueHne METO10B SKOJIOTUUECKUX UCCIICTOBAHUI.

Tema 7. Opranu3msl u cpea o0UTaHUSs

Dkojorudeckue (GakTopbl M 3aKOHOMEpPHOCTU uX AeiicTBuda. Knaccuukamus 3KOI0TrHYECKHX
¢dakTopoB: abWOTHYECKHE, OMOTHYECKHE, aHTpomoreHHble. OOmMe 3aKOHOMEPHOCTH JIEHCTBUS
skosoruueckux QaxtopoB. IlpaBuno munumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (axropbl. CBeT Kak 3KojJorndyeckuil ¢akrtop. JlelicTBUE pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHUE TPYIIbl PACTEHUN U KUBOTHBIX MO OTHOILIEHUIO
K cBeTy. CurHanbHast poJib cBeTa. DoTonepruoausM.

Temnepatypa kak »sKonoruyeckuil akrop. JleficTBue TemmepaTypbl Ha OpraHU3MBI.
IoliknnoTepMHbIE U TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skosnornyeckuid paxrtop. Ilpucnocobrenns pacteHui K MoaepKaHUIO0 BOJHOTO
Oananca. Kinaccudukanus pacteHuil mo oTHomeHHI0 K Boje. [IpucrnocoOneHuss *KUBOTHBIX K
M3MEHEHUIO BOJIHOTO PEXXHUMA.



Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs, IJIyOMHHAs
MOJNOYBCHHAs, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMUYECKHE OCOOEHHOCTH cpel  OOuTaHMsA
opranu3MoB. [IpucnocoOseHns opraHu3MoB K XKH3HH B Pa3HbIX Cpeaax.

buonoruueckue putmpl. BHemnue u BHyTpeHHUE pUTMBbL. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Tpucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUH KU3HH.

Kuznennsie ¢opmbl opranu3moB. llonsitne o xu3HeHHOW Qopme. JKuzHeHHbIE (OPMBI
pacTeHM: JEepeBbsl, KyCTapHMKH, KyCTapHUYKHM, MHOTOJICTHHE TpaBbl, OJHOJETHUE TpPaBBbI.
’KuznenHsle GOpPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOSHHS U
o0pa3a KU3HH.

buotnueckue ¢akropel. Bunbl 6MoTHYECKUX B3aUMOAEHCTBUN: KOHKYPEHLMS, XUITHUYECTBO,
cumOuo3 u ero Qopmsl. Ilapazutusm, koomnepanusi, MyTyaiau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxJeOHn4ecTBo). Herpoduueckne B3amMonmencTBHs (Tomuyeckue, (opuueckue, Qadpuueckue).
3HayeHHe OMOTHMYECKUX B3aUMOICWUCTBUI I CYIIECTBOBAHUS OPraHHW3MOB B cpele OOUTAaHHUS.
[IpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxeMmbl: «JKOJIOrMYECKHe (akTopbl», «CBETOBOM CHEKTp», «IKOJIOIMUECKHE
IPYNIbl JKUBOTHBIX II0 OTHOIIEHHIO K CBETY», «TEIIOKPOBHBIE >KUBOTHBIEY, «XOJOAHOKPOBHBIE
KHUBOTHbIE», «DU3NOIOIMYECKHE aJalTallid >KUBOTHBIX», «Cpelnbl OOWTaHHS OpPraHU3MOBY,
«buonornueckue putmbl», <« KuzHeHHble (GOpMBI pacTeHui», «Ku3HeHHble (OPMBI KUBOTHBIXY,
«JKocHucTeEMa UIMPOKOJIMCTBEHHOrO Jiecay, «JKOcHCTeMa XBOWHOro jeca», «llemum nuTanusy,
«XumHuuecTBoy, «Ilapazutusm», «Konkypenuus», «Cumonos», «Kommencaausmy.

ObopynoBanue: repOapuu pacCTEHUN U KUBOTHBIX, MPUCTIOCOOJICHHBIX K BIMSHUIO PA3JIMUHBIX
HKOJIOTHYECKUX (PaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHEMOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH,
CBETOJIIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIVBBIE KOMHATHBIE PACTEHHS, repOapuu U KOJUIEKIUU
TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX pacT€HUH, yydena NTUIl U 3Bepel, repbapuu
pacTeHMid, OTHOCAIUXCS K Turpoduram, kcepopuram, mMe30puUTaM, KOMHATHbIE PACTEHUS JAHHBIX
TPYII, KOJJIEKIUH XKMBOTHBIX, OOMTAIONINX B PasHBIX Cpelax, repOapuul W KOJUIEKIUH PACTEHUH U
KHUBOTHBIX, 00JIaJAIONINX YEepPTaMH MPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUH KU3HHU,
repO6apuy U KOJJIEKIIMK PACTEHUH U )KUBOTHBIX Pa3JIMYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIIUU )KUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHas padora «BpisBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopatopHasi pabora «BbIABICHHE TPHUCTIOCOOJICHWH  OPraHM3MOB K  BIHSHHIO
TEMIIEPATYpPbI».

JlabopaTopHasi pa6oTa «AHaATOMUYECKHE OCOOCHHOCTH PACTCHUN U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Jxos10rusi BUI0B M MOMYJIALHI

DKoJIoTH4YecKre XapaKTepUCTUKU nonysiuuu. [lomynauus kak 6uonorudeckas cucrema. Ponb
HEOJTHOPOAHOCTH Ccpelbl, PU3NIECKIX OaphepoOB U OCOOCHHOCTEH OMOJIOTHU BUIOB B JOPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl mnonyiasinuid. OCHOBHBIE IIOKa3aTeNW MOMYJALMH: YHCIECHHOCT,
IUIOTHOCTb, BO3pacTHasi M IOJIOBAas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MUTpaLys.

Okojorudeckas CTpykTypa mnomyisuuu. OLeHKa YHCIEHHOCTH nomyiasuuu. JluHamuka
HNOMYJIAIMA M €€ peryisinud. buoTudeckuid nmoTeHUIuan NOMyisinud. MoaenupoBaHuEe IUHAMUKH
nonynsuuu. Kpussle pocta unciaeHHOCTH nonynsaunn. KprBble BBDKUBaHMS. Perynsiuus uyncieHHoCTH
HOMYJSAUA: poib (PAaKTOPOB, 3aBUCALIMX U HE 3aBUCALIMX OT IJIOTHOCTH. DKOJIOIMYECKUE CTPAaTEruu
BUJOB (I- u K-ctpaterun).

[TonsiTne 00 »skosmormyeckoil Hume Buga. MecrooOuTanue. MHoroMepHas MoJienib
skonornyeckor Humm Jx.M. XatumHcona. Pasmeps! skonmormueckod HumHK. [loreHnmaneHas u
peann30BaHHAs HUILIH.

Buxg kak cucrema mnonynanuid. Apeansl BHIOB. Buabl M MX JKW3HEHHBIC CTpaTEruu.
DKOJIOTMYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJEHUS] U MUTpaluil )KUBOTHBIX. bruonornueckue MHBa3UM 4yKEPOJIHBIX
BUJIOB.

JeMoHcTpanun



[TopTper: . . XaTuynHCOH.

Tabnuubl U cxembl: «DKOJOTHYECKUE XapaKTEPUCTHKH MOmynsiun», «lIpocTpancTBeHHAs
CTPYKTypa MONyJsMu», «Bo3pacTHble mupaMuabl NOMynauun», «CKOPOCTh 3aceIeHHUs OBEPXHOCTH
3eMiln pa3IMYHBIMU opraHu3zMammuy, «Moaeins skosornueckoit Humu Jx. Y. XatuuncoHnay.

Oo6opynoBaHue: repbapuu pacTeHUH, KOJUIEKLIUHU )KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOieHus ceMsiH pacTeHUH K pacCeIeHUIO.

Tema 9. Jxos10rust coodmecTB. IKOJIOrHYECKUE CUCTEMBI.

CoobOmecTBa opraHu3moB. buomneno3 u ero crtpykrypa. CBsA3u MeXAy OpraHu3MaMu B
OHolLIeHO3E.

Okocucrema kak oTkpsitas cucreMa (A. /Ix. Tencnu). @yHKUIMOHAIBHBIE OJIOKH OPTaHU3MOB B
HKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peayleHTbl. Tpoduueckue ypoBHH. Tpoduueckue nenu u
cetn. AOnotndeckue 010ku sKocucTeM. [10uBbI M UITBI B 9KOcHcTeMaxX. KpyroBopoT BEIIECTB U MOTOK
HHEPIUU B 3KOCUCTEME.

OcHOBHbBIE TOKa3aTeJIM SKOCUCTEMbl. buomacca M mpoAykuus. ODKOJOTHYECKUE MHpPaMUIbI
quces, 6MoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpoiiku. @Puyxmyayuu. HamnpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COO0IIECTB — CyKlecCHH. [lepBUUHbIE U BTOPUUHBIE CYKIIECCUU U UX NPUYUHBI.
AHTpOIOreHHble BO3/IelcTBUS Ha cyKueccuu. KnnmakcHoe coobiectBo. buopaznoobpasue u noiaHora
KpPYroBOpOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie SKOCUCTEMBL. JKOcucmemvl 03€p U pek. IKOcucmemvl MOpeli U OKeaHos.
DKkocucmemvl myHOp, 1€cos, cmeneti, nyCmbiHb.

AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  ArposkocucreMa.  ArpoueHo3.  Paznuuus — Mexny
AHTPONOT€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. l'opoxackas ¢uopa u ¢dayHa.
CunaHTpOnU3aIys ropockoi ¢payHsl. bruonornyeckoe 1 X031UCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U
ypOOdIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aHMMOJACWCTBUII OPraHU3MOB B HKOCHCTEMAX.
Ponv kackaonozo sgppexma u 6u00s-30ugpukamopos (knouesvix 6udo8) 8 GYHKYUOHUPOBAHUU
akocucmem. llepeHOC HSHEPrMM M BEIIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH. YCTOWYMBOCTH
OpPraHU3MOB, MOMYJISIIINI U YKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3EHCTBHIA.

Mexanuzmel 6030elicmeus 3a2pA3HeHUI PA3HLIX MUNO0E HA CYOOP2AHUBMEHHOM, OP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbI IKOLO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTo10I0TUsl MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOT'CHHBIX YKOCUCTEM.

JdeMoHcTpanun

IToptper: A. JIx. Tencau.

Tabmuubr u cxeMel: «CTpykTypa OMOIIEHO3a», «JKOCHCTEMa HIMPOKOJIUCTBEHHOIO JIECay,
«JKocucTeMa XBOMHOro Jjeca», «DyHKIHOHAJIbHbIE TIPYNNbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopot BeecTB B 3kocucteMe», «llenu nuranus (nmacTOUIIHAs, AETPUTHAS )», « DKOJIOTHYECKast
MUpaMU/Ia 9ucei», «IKOJOTHUECKasi MUpaMuaa OMOMacch», «DKOJIIOTHYECKass MUpaMUIa YHEPTUN»,
«ObpazoBanue Oosota», «llepBuunas cykueccusi», «BoccraHOBiIeHHE Jieca TOCiIE TOXKapay,
«JKocucTeMa 03epa», «ArpoueHos3», «KpyroBopoT BeLIECTB M IOTOK SHEPTUM B arpoleHO3e»,
«IIpumeps! ypboskocucTeM».

Ob6opynoBanue: repdbapum pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydelia IITUI] ¥ 3Bepeid, repoapuu
KYJIBTYPHBIX U IUKOPACTYIIMX PACTEHUH, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTHyeckas padora «/3yueHue u onucanue ypoo3KOCUCTEMBI.

JlaGopaTopHas paGora «/3yueHue pazHOOOpa3zusi MENKHUX ITOYBEHHBIX WIEHHCTOHOTHX B
Pa3HbIX HIKOCUCTEMAX).

JKcKypenst «OKCKypcusi B THIMYHBIA OuoreorneHo3 (B ayOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

JKCKypeHust «IKCKYpCHs B arpodKOCUCTEMY (Ha M0JIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riiodabHast 3kocucTEMa



buocdepa — obmennanerapHas o0onouka 3emiid, Tie CYIIECTBYET WM CYIIECTBOBAJIA JKU3Hb.
PasButne mpencraBnenuit o 6uocdepe B Tpynax J. 3iocca. Yuenune B. WM. Bepuaackoro o 6uocdepe.
O6mactu 6uoceps! u e€¢ coctas. XKuBoe BemiecTBo 6rochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusi Ouochepsl. OcobOeHHOCTH OHOChEphl Kak TJI00ATBHOM
skocucTeMbl. /Jlunamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOreOXUMHUYECKHE
UK (yriiepoza, a3oTa). PurmMmudnocts siBnenuit B 6uocgepe.

3oHanbHOCTH Ouochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHApA, XBOWHBIE Jeca,
CMCIIaHHbIE W IIUPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHbBI, IYCTHIHH, TPOIMUYECKHE JIieca,
BBICOKOTOpBs. KimMMar, pacTUTeNbHbIN U )KUBOTHBII MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHS >KHBBIX CHCTEM, OLEHKAa MX PECYpCHOTrO MOTeHIHana M OmochepHbIX
(b yHKIIHIA.

JeMoHcTpanun

[loptpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmuuer u cxembl: «l'eocdeprr 3emmm», «KpyroBopor azora B mpupoae», «KpyroBopot
yraepoaa B mpupoje», «KpyroBopor kucinopoga B mpupone», «KpyroBopor BOABI B HPUPOJIE»,
«OcHoBHBIE OMOMBI cymmy, «Knumarunueckue mnosica 3emnu», «Tynmapaw, «Taitray, «CmemnranHbi
necy, «llupokonucTBeHHBIN necy, «Crenby, «CaBanHay, «[lycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repbapuu paCTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpYy:Kamomas cpeaa

DKoJoru4ecknue Kpu3uchl U UX NpuduHbl. Bo3nelicTBue yenoBeka Ha O6uocdepy. 3arps3HeHue
BO3AYIIHOW cpenpl. OxpaHa Bo3ayXxa. 3arpsi3HeHHe BOAHOM cpenpl. OxpaHa BOJHBIX PECypCOB.
Paspymenune mouBsl. OXxpaHa MOYBEHHBIX pecypcoB. VI3MeHeHHe KrMara.

AHTpPOIIOTeHHOE BO3/CICTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO MHpa. OCHOBHBIC NMPHHIMUIBI OXpaHbl Mpupoabl. KpacHeie kaurn. Oco0o oxpaHseMble
npupoausie Tepputopun (OOIIT). Borannueckue caapl 1 300JI0THYECKUE TTAPKU.

OCHOBHBIE TIPUHIUIIBI YCTOWYMBOTO PAa3BHTHS UYEIOBEYECTBA M TPUPOABI. ParpoHansHOE
MIPUPOOIIOIB30BAHNUE M COXPaHEHUE OMOJIOTHUECKOro pazHooOpaszus 3eminu. O01mue 3aKOHOMEPHOCTH
rII00ATBHBIX YKOJIOTHYECKHX KpU3HUCOB. OCOOEHHOCTH COBPEMEHHOTO KPH3UCA M €Tr0 BEpOSTHBIE
MOCTIEICTBHSL.

Pa3zBuTne METOIOB MOHHTOpPWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX TporeccoB. Cucmemmbvie
uccneooeanusi nepexooa K pecypcocoepezaroweil U  KOHKYPEHMOCHOCOOHOU — dHepeemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcel. Hayuonanvuvie uHopmayuouusvie cucmembl,
obecneuugarowue 00CMyn K UHGOpMayuy no COCMOAHUIO OMOENbHBIX 6U008 U IKocucmem. OcHOBb
IKOpeaduUIUMayuu IKOCUcmem u cnocobos 6opvowl ¢ buonoepexcoenusmu. Pexonempyrkyus mopckux
U HA3EMHBIX 9KOCUCTNEM.

JdeMoHcTpanun

Tabmuuel U cxembl: «3arpsisHeHne aTMochepsl», «3arps3HeHue ruapocdepby, «3arps3HEHHe
nmouBbl», «llapHukoBeIi 3¢dekT», «Ocobo oxXxpaHseMble MPUPOIHBIE TeppUuTOpUn», «Moaenu
YIIPaBISIEMOTO MUPAY.

O6opynoBanue: (ororpaduu oxpaHsIeMbIX pAacTeHUH M KUBOTHBIX KpacHoil kuHurm Poccwuiickoit
®enepaunn, KpacHON KHUTH peETHOHA.



ININTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOSHHUS O0YUYAIOIUMUCS TPOTpaMMm
cpelHero o0Iero oopa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pE3YJIbTaTOB OCBOEHHUS MPOTrpaMMbl IO OWOJIOTMH BBIIEICHBI
CJIETYIOIIIME COCTABJISIONINE: OCO3HAHNUE O0YYAIOIMMHUCS POCCUNCKON IPaXKIaHCKOW MICHTUYHOCTH —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPEIEICHUIO, Haiuyue MOmueayuu K
oOyueHUI0 OWOJIOTUHU, YelleHanpasieHHoe pa3gumue BHYTPEHHUX YOEKICHHHM JMYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH W MCTOPUUECKUX TPAJAULIUI Pa3BUTHSA OMOIOTHYECKOTO 3HAHUS, 2O0MOBHOCb U
cnocobnocms 00yUAIOUIXCA PYKOBOJACTBOBATHCA B CBOCU JESITENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMM, MPHUCYLUIUMH CHCTEME OHOJIOTUYECKOrO OOpa30BaHUS, HaAIUyue NpPaABoOCOIHAHUS
AKOJIOTHYECKOUN KYIBTYPBl, CHOCOOHOCHU CMABUMb €N U CTPOUTH )KU3HEHHbIE TIIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS IPOrpamMMbl MO OHOJIOTMM JOCTUTAIOTCS B EIUHCTBE
yu4eOHOIl M BOCHIUTATEIBHOM JEATENBHOCTH B COOTBETCTBMM C TPAJAMLMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKHUMHM U JIyXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMHU, MPHUHATHIMU B
obmiecTBe MpaBUIaMM M HOPMaMH TOBEACHHS M CIIOCOOCTBYIOT MpolLieccaM CaMOIIO3HaHMA,
CaMOBOCIIUTaHUSI U CAMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW NO3ULMHM JIMYHOCTH, MATPUOTU3MA U
YBa)XXEHHA K 3aKOHY M IPAaBONOPAIKY, 4YEJIOBEKY TpyAda M CTapuleMy IIOKOJIEHHIO, B3aHMMHOIO
YBa)XKEHUS, OCPEKHOT0 OTHOLIEHHS K KYJbTYpHOMY HAcJIEIUI0 W TPAAUIMSIM MHOTOHAIMOHAJIBHOTO
Hapoza Poccuiickort denepannu, IpUpOIe U OKPYXKAKOIIEH CpeE.

JluuHOCTHBIE pe3ynbTaThl OCBOEHUS Yy4eOHOro mnpeamera «buonorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMOM HEHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHMIA,
COOTBETCTBYIOUIMX TPAJUIUOHHBIM LIEHHOCTSM POCCHUHCKOrO OOINECTBa, PACIIMPEHUE XHU3HEHHOTO
OMBbITa W ONbITA JAESATEIBHOCTH B MPOLECCE peaau3alli OCHOBHBIX HANPABICHUM BOCIUTATEIBHOU
NESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3MIMU O0YYArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I11ecTBa;

0CO3HaHME CBOMX KOHCTHTYLIMOHHBIX MPaB M 00I3aHHOCTEH, YBaKEHHE 3aKOHA M MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM IEATEIbHOCTH NPHU CO3AAaHUHM Y4EOHBIX MPOEKTOB,
peleHNH y4eOHBIX U MMO3HABATEIbHBIX 3344, BHIIIOJTHEHUH OMOJIOTHUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpENEesITh COOCTBEHHYIO MO3ULMI0 MO OTHOIICHUIO K SBIICHUSM COBPEMEHHOMU
JKM3HHU U OOBACHATH €6;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aMMOCHCTBHS
JOJIEN C pa3HbIMU YOEXKICHUAMH, KYJIbTYPHBIMU LICHHOCTSIMU M COLIUAJIBHBIM ITOJI0KEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO  BBIMOJHEHHUS  y4EOHBIX,
[TIO3HABATEJIBHBIX U UCCIIEA0BATENIBCKUX 3a/1a4, YBaKUTEIBHOTO OTHOIICHUS K MHEHMIO ONIIOHEHTOB
pu 00CYKJIEHUU CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COIEPIKaHUS;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPaKTAHCKOW MJICHTUYHOCTH, MATPHOTHU3MA, YBAXKECHUS K
CBOEMY Hapofy, 4yBCTBAa OTBETCTBEHHOCTHU Iepen PoauHOM, roprocTu 3a cBOW Kpaii, cBoro Poauny,
CBOH S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poceuu;

LIEHHOCTHOE OTHOLICHME K NPUPOJHOMY HACJIEIMIO U NMaMATHUKAM IPUPOJBI, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBe, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLIEHMBATh BKJAJ POCCHUICKHX YY€HBIX B CTAaHOBJIIEHHE W pa3BUTHE OHOJIOTHH,
MMOHMMAaHUS 3HaYeHUs] OMOJIOTUU B NMO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HHU YEJIOBEKA U COBPEMEHHOIO
o0111ecTBa;



uzeitHas yoexx1EHHOCTb, TOTOBHOCTh K CIIY)KeHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTh 3a
€ro cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOr0 HApPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO MOBEJCHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH HA
MOpaJbHO-HPABCTBEHHbIE HOPMBI U IIECHHOCTH;

OCO3HAaHME JIMYHOTO BKJIJa B MOCTPOSHHE YCTOWYHBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJMTENSAM, CO3JAHHIO CEMbU HAa OCHOBE OCO3HAHHOIO
MPUHSATUS LUEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaauLIMsIMU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOUYas OSCTETHKY OBbITa, HAYYHOTO W TEXHUYECCKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHI;

MMOHUMAHKE SMOIIMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KEHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMUPOBAHMS KYJbTYPbI 3/0POBbS M 3MOLHOHAIBLHOIO
Os1aromoJsry4ms:

MOHMMAaHWE U peanu3alus 3A0pOBOro M OezomacHoro oOpas3a >KU3HH (30pOBOE MHUTAHUE,
cOOJIIO/ICHNE THTMEHUYECKUX TPAaBWJI M HOPM, COQJAHCHUPOBAHHBIA PEXUM 3aHSATUH M OTIbIXA,
perynsapHas (u3nueckas aKkTUBHOCTB), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
cOOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 310POBbIO;

MOHMMAaHKE [EHHOCTU MPaBWJI WHANBUAYATHHOTO U KOJJIEKTUBHOTO 0€301acHOTO MOBEACHHUS B
CUTYaIHSIX, YTPOKAIOIINX 3I0POBBIO U KU3HH JIIOICH;

OCO3HAHHE TIOCTEACTBUA W HENPUATHS BPEIHBIX TMPUBBIUEK (YIMOTPEONICHHUS aIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIMTAHUA:

TFOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOTO0HE;

FOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM W COIMaJbHOW HaINpaBIE€HHOCTH,
CIOCOOHOCTH UHUITUUPOBATh, INTAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJHATH TaKyIO JIESITEIHHOCTD;

UHTEpEeC K pasNu4HbIM cdepaMm MpodeccHOHANBHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIiei mpodeccru 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO U CAMOOOPA30BAHUIO HA IPOTSKEHUH BCEH KHU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHMS:

AKOJIOTHYECKH IIEJIECO00pa3HOe OTHOINEHUE K MPUPOAE KaK HCTOYHHMKY >KM3HU Ha 3emIle,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS OKOJIOTMYECKOW KYJIbTYphl: TMPUOOPETEHHE ONbITa IUIAHWUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCJIEICTBUMN AJIs1 OKPYKaIOIEH Cpeibl;

OCO3HaHME TII00AIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel UX PEUICHHUS;

CIIOCOOHOCTH HCIIOJIb30BaTh MpUOOpeTaeMble MPU W3YYeHUU OMOJIOTMM 3HAHUS M YMEHUS MpU
pelieHnr MpoOJeM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOIOTOIL30BAaHUEM (COOJIOICHNE TPaBUIT
MOBE/ICHUS B MPUPOJIC, HAMPABICHHBIX HA COXpPAaHEHHE PaBHOBECHs B HDKOCHCTEMax, OXpaHy BHUIOB,
sKocucTeM, buochepsr);

AKTUBHOE HEMpPUATUE NEUCTBUM, MPUHOCIUIMX BPE OKPYKAIOIIEH MPUPOIHON cpele, yMEeHue
MIPOTHO3UPOBATh HEOJATONPHUSATHBIE AKOJIOTHYECKUE TOCIEACTBUS TMPEANPUHUMAEMBIX EUCTBUN U
MpeA0TBpaIIaTh UX;

HaJU4he PA3BUTOTO DKOJOTHYECKOTO MBIIUICHUS, JKOJIOTHYECKONW KYyJIbTYphI, OIBITA
NEeATETbHOCTH YKOJIOTMYECKON HAMPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MU B MO3HABATEIBHOIM,
KOMMYHUKATHBHON M COLMAILHON MPAKTHUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOU JEATETLHOCTH
AKOJIOTUYECKOW HAINPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHMS:



C(OPMHPOBAHHOCTE MMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKHU U OOIIECTBEHHOH NPAKTUKU, OCHOBAHHOI'O HA JMAJIOre KyJIbTYyp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEIBLCKOW KyJIbTYpbl KaK CpEICTBA B3aUMOACHCTBUSA
MEXy JIFOJIbMHU U IIO3HAHUS MUPA;

NOHMMaHue cnenuduku OHONOTMU Kak HayKH, OCO3HaHHs €€ poiu B (POpMUPOBAHHH
palMOHAIBHOIO HAYYHOTI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIEHUs 00 OKPYKaIOLEM MUpe
KaK O €IWHCTBE MPHUPOJBI, YEJIOBEKAa M OOIIECTBAa, B TO3HAHUHM IMPHPOTHBIX 3aKOHOMEPHOCTEH W
peleHny IpobeM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH TSI COBPEMEHHOH ITMBHIIM3AIMH: 00eCIIeueHUs] HOBOTO
YPOBHS Ppa3BUTUS MEAMLUHBI, CO3/laHHE IEPCHEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX pelaTh
pecypcHble TpOOIEeMbl pa3BUTHA 4YEJIOBEYECTBA, IOMCKA MyTeH BbIXOJAa W3 TJI00AJIBHBIX
HKOJIOTUYECKUX MpolieM M olecrmeueHus Mepexoja K yCTOWYMBOMY Pa3BUTHIO, pallMOHAIBHOMY
MCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJIyYCHHMHM OHOJOTMYECKHUX 3HAHUM B LEJAX IOBBILIEHUS OO0IIei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TpPAMOTHOCTH, KaK COCTaBHOM 4acTH ()yHKIHOHAIBHON
IpaMOTHOCTH O0ydarouuxcs, GopMupyemMoit pu U3y4eHnu OUoIOoTUH;

MOHMMAHHUE CYHIIHOCTM METOJOB I[IO3HAHUS, MCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIydyaeMble 3HAHU JUIs aHaJIu3a U 0ObsICHEHUS SABJICHUN OKPY>KaIOLIEero
MHUpa U HPOUCXOASIINX B HEM M3MEHEHHH, yMEHUE JejaTh 0OOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIbIO MOIYYEHHUs JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO UCIOIB30BATh OMOJIOTMYECKHE 3HAHUSA ISl peIeHHs Ipo0IeM B
pEaJIbHBIX KU3HEHHBIX CUTYALHAX;

OCO3HAaHHE IIEHHOCTH HAay4YHOM JeATENIbHOCTH, TOTOBHOCTh OCYHIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AESITEIBHOCTh NHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHNUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAaHUH MO0 OMOJIOrMH B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIbTATbHI

MeTtanpenmMeTHble pe3yiabTaThl OCBOCHUS y4deOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (QOPMHUPOBAHHMS  MHPOBO33PEHHUS  OOYUYAIONMIMXCS  MEXIUCIUILTUHAPHBIE
(MexnpeaMeTHbIE) OOIeHaYUYHbIE MOHSATHUS, OTPAXKAIOIIUE IIETOCTHOCTh HAYYHOW KAapTHHBI MUpA U
cnenu(UKy METOJOB TIO3HAHUS, HWCIOJb3yeMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, DHEPTIH,
SIBIIGHUE, TPOIIECC, CHCTEMa, Hay4HbIM (DaKT, MPHUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue, HAOIOJCHUE, HW3MEpPEHHE, DJKCIIEPUMEHT W JPYTHeE); YHUBEpPCAIbHBIE YydeOHBIC
neiicTBus (IO3HaBaTeNIbHbIE, KOMMYHHKATHBHBIC, PETYISATUBHBIC), oOecreunBaonue GopMHUpOBAHNE
(YHKIIMOHATBHOM T'PaMOTHOCTH M COITMAIBHOM KOMIIETCHIIMM OOYYarouIuXxcsi; CIOCOOHOCTH
O0OyJarommXxcsl HCIOJIb30BaTh OCBOCHHBIC MEKAWCIHMILUTMHAPHBIC, MHUPOBO33PEHUYCCKUE 3HAHUS U
YHHUBEpCAIIbHbIC YYeOHBIC ICHCTBYSI B TO3HABATEIILHOM U COITUAIBHOM MTPAKTHKE.

B pesynbrare nu3ydeHust OMONIOTHH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus y 00ydJaromerocs
Oynytr chopMHUpOBaHBI IMO3HABATEIbHBIC YHHBEpCAIbHBIC Y4YeOHBIC NIEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbIE JeHCTBUS, PETyIATUBHBIE YHUBEpPCATbHBIC YUeOHbIE NEHCTBUS, COBMECTHAS
NeSITENbHOCTD.

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO OOIIero 00pa3oBaHMS JTOJIKHBI
OTpaXkaTh:

ORi1aieHNe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JOrHYecKHe AeiCTBHUS:

CaMOCTOSITENIEHO  (POPMYJIMpPOBaTh M aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HaHUHU HpI/IéMI)I JIOTUYCCKOI'0 MBIIIJICHUS (aHaJ’II/ISa, CHHTEC34a,
CpaBHEHHMs, KiaccuuKaiuu, o000IIEeHNs), paCKPhIBATh CMBICT OMOIOTUYECKUX TOHSATUH (BBIIETSATH
HX XapaKTEPHBIC TPHU3HAKN, YCTAHABJIMBATH CBA3U C JPYTrUMU HOHSITI/IS[MI/I);



OTIpECIISATh LEIHN ACSITeNbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX TIOCTHKEHUS, COOTHOCUTH
pE3yAbTaThl AEATEIBHOCTH C IOCTABIEHHBIMU LIEJIIMY;

MCIOJIb30BaTh OMOIOTMUECKHE MOHATHS sl 00bsICHEHUS (DAKTOB U SIBJICHUN KUBOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYXKICHUS (MHAYKTUBHBIC, NEAYKTHUBHBIC, [0 AHAJOTHUHU), BBISBIATH
3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHUPOBATH BBHIBOJBI U
3aKJIIOYEHNS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CpEICTBA MMl TPEACTABICHUS CYIIECTBEHHBIX CBS3eH H
OTHOLICHUH B HW3Yy4aeMbIX OHOJIOTHUECKMX OOBEKTaX, a TaKkkKe NPOTUBOPEUYHMH pPA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH pEIICHUS NpoOJeMbl ¢ y4ETOM aHajan3a MUMEIOIIUXCS MAaTepUAbHBIX H
HEMaTEepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHHBATh COOTBETCTBUE pE3YIbTATOB LEISIM,
OLICHHUBATh PUCKH MOCJIEICTBUMN JAESITETbHOCTH;

KOOpJMHUPOBaTh M  BBINOJHATH paboOTy B  YCIOBUSX pEAlIbHOrO, BHUPTYaJIbHOIO U
KOMOMHHPOBAaHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE NTPU PELICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKIE IeHCTBHA:

BJIa/IETh HAaBbIKAMU Yy4eOHO-HMCCIIEJOBATEIbCKON M IPOEKTHOM JAESATEeIbHOCTH, HAaBBIKAMU
paspemieHus NpoOseM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METO/0B
pEelIeHUs TPaKTUUECKHX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT0O3HAHUS;

UCIIOJIb30BaTh pa3iIUYHbIE BUJIBl JEATEIBHOCTH II0 IIOJYYEHHIO HOBOI'O 3HAHUS, €ro
MHTEpIIpEeTalMy, IPe0OPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAlUSX, B TOM YHUCIIE NIPU CO3/1aHUU
Yy4eOHBIX M COIIMAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAy4YHBIH THI MBIIUICHHUS, BIAJACTh HAYYHOH TEPMUHOIOTHEH, KIIOYECBBIMH
MOHATUSIMH U METOAAMU;

CTaBUTh W (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4dl B OOpa30BaTENIbHON JESITEIBHOCTH U
KM3HEHHBIX CUTYAIUX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHbIE CBA3HM U aKTyaJIM3UpOBaTh 3aj7ady, BbIIBUTaTh TUIOTE3Y €€
pelleHus], HaXOAUTh apryMEHTHI Ul JOKa3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/aBaTh MapaMeTpbl U
KPUTEPHH PEIICHHUS;

aHaJM3UPOBATh MOJYYSHHbIE B XOJI€ PEIIEHUs 33Ja4l pe3yIbTaThl, KPUTUYECKH OIL[EHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM, OLICHUBATh PUOOPETEHHBIHN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBII TOMCK TIepeHoca CpeACTB M CHOCOOOB JEHCTBUS B
po(hecCHOHANBHYIO CPey;

YMETb [IEPEHOCUTh 3HAHUS B TIO3HABATENIbHYIO U MPAKTUUYECKYIO 00JIaCTH )KU3HENEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JI1acTei;

BBIIBUTaTh HOBBIE HJIEH, MIPE/IaraTh OPUTUHAIbHBIE TIOJXObl U PELICHHS, CTABUTH MIPOOJIEMBI U
3a/1a4M, JOMYCKAIOUINE aJIbTEPHATUBHBIE PEILICHMUS.

3) pa6ora c nunopmanueii:

OPHEHTUPOBATHCA B PA3IMUHBIX HCTOUHUKAX MH(pOpMAIHH (TEKCTEe yueOHOTO mocoOusi, HaydHO-
MOMYJISIPHOM TUTEpaType, OMOJOTHYECKUX CIOBAPSAX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEepHETE), aHAIM3UPOBATh HHPOPMALIMIO Pa3IMYHBIX BHJIOB U ()OPM MPEICTABICHUS, KPUTHUECKU
OLICHMBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampockl M TNPUMEHATh pa3WyHble METOAbl MpHU IOUCKE U 0oTOOope
Ouosiornyeckoit MHGoOpMaIK, HEOOXOTUMOH JIJIs BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

NpUOOpeTaTh OMBIT  KCIOJIb30BAHUA  HMH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX  TE€XHOJIOTHUH,
COBEPILEHCTBOBATh KYJIBTYpY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OopMy  MpeAcTaBieHUs  OHMOJOTHYECKOU
uHpopManuu (cxembl, rpaduKy, 1uarpamMMbl, TaOJIHUIIbI, PUCYHKH U IPYroe);

UCIIOJIb30BAaTh HAy4dHbIM S3bIK B KauecTBE CpeAcTBa Mpu paboTe ¢ OHOJOrnYecKoiu
uHpOpMalMel: NPUMEHATh XUMHUUYECKHe, (U3MYeCKHMe M MaTeMaTH4YecKHe 3HAaKh W CHMBOJIBI,



¢dopmynbl, abOpeBuaTypy, HOMEHKIATypy, MCIIOIb30BaTb W  IpeoOpa3oBbIBATb  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJIaJIeTh HAaBbIKAMM PAclO3HaBaHMs M 3aIlUThl HHPOPMALKHU, HHYOPMAIIMOHHON 0€30MacHOCTH
JIMYHOCTH.

OgiajeHne yHMBepCAJbHBIMU KOMMYHUKATUBHBIMHM el CTBUSIMU:

1) o6menne:

OCYILLECTBIIATh KOMMYHHUKAIIMM BO BCEX c(epax *KU3HHM, aKTUBHO y4acTBOBAaTbh B JIMAJIOTe WM
IUCKYCCHH TIO CYIIECTBY 0OCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATh CYKICHHS
OTHOCHUTEJIHO BBIIIOJIHEHUS IPEUIaraéMoy 3aJadd, YYWUTHIBATb HHTEPECHl MU COINIACOBAHHOCTH
MO3ULUI IPYrUX YYaCTHUKOB JMAJIOTa WIN AUCKYCCUN);

pacro3HaBaTb HeBepOaJbHbIE CPEACTBA OOILEHMs, NOHUMATh 3HAUYEHHE COLUAJIBHBIX 3HAKOB,
MPENOChIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallMd, yMETh CMST4aTh KOH(MIMKTHI W BECTH
IIEPETOBOPBHI;

BJIa/IETh PA3IUYHBIMU CIIOCOOaMU OOILIEHMS M B3aUMOJAEUCTBUS, TOHUMATh HAMEPEHUSI APYrUX
JIOACH, TPOSIBIATh YBaKUTEIBHOE OTHOIIEHHE K COOECeIHMKY U B KOPPEKTHOH dopme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEACTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

MOHUMaTh ¥ HCHOJb30BaTh IPEUMYILECTBA KOMAaHIHOW M HWHIMBUAYAJIbHONH pabOThl IpH
pelieHnr OMoJIOTHYecKoil mpobsieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh PUMEHEHUS IPYIIOBLIX (HOpM
B3aUMOJICHCTBHS MTPU PELICHUH YueOHOH 3a1auH;

BbIOMpaTh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBUI € y4€TOM OOIIMX HMHTEPECOB H
BO3MO>KHOCTEH Ka)KJIOT0 4JieHa KOJUIEKTHBA;

MIPUHUMATH L€ COBMECTHOM AESITENbHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBATH ACHCTBUS 1O
€€ JOCTM)KEHMIO: COCTAaBIISITh IUIAH ACHCTBHM, paclpelessaTh pojud ¢ y4ETOM MHEHHUH YYacTHHKOB,
o0CyXIaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa M KaKJAOrO YYaCTHMKA KOMAaHJbl B OOIIMHA pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IIpeajaraTb HOBBIE IPOEKTHI, OLEHWBATh HAEH C TO3UIMHM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHHE B PA3JIMYHBIX CUTYalMsIX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OgnageHne yHMBepCaJIbHBIMHU Pery/JIsiTHBHBIMH ICHCTBUSIMU

1) camoopranu3amnus:

MCTIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISIBICHUS IPOOJIEM M UX PEIeHUs B KU3HEHHBIX U
Y4eOHBIX CUTYAIUSX;

BBIOMpPAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHHWW LEJNEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JNEUCTBUSAX M IOCTYIKaXx IO OTHOIICHHIO K JKMBOM IPUPOJAE, CBOEMY 3A0POBBIO U 3I40POBBIO
OKPY’KAIOIIKX;

CaMOCTOSITEJIFHO OCYIIECTBIIATH MO3HABATEIbHYIO JESTEIbHOCTD, BBISBIIATH IPOOJIEMBI, CTABUTH
1 GOpMyYIHpOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON AEITEIBHOCTH U )KU3HEHHBIX CHUTYalLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIIeHUs MpoOJIeMbl € Y4ETOM HUMEIOIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MTPEINOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacmupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MIPENOYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U MPOSBICHUIO IIUPOKOW 3PYIMIMU B pa3HBIX 00JacTAX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€STEIbHOCTb, OILIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISAM;



BJaJIeTh HaBbIKAMU I103HABATEJIbHOM peQUIEKCHMHM KaK OCO3HAHMS COBEPLIAEMbIX JIEHCTBUHA U
MBICIIMTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB M OCHOBaHHIA, MCIIOJIB30BaTh MPUEMBI pedIeKCHU s
OLIEHKU CUTYyalluH, BHIOOpa BEPHOTO pPEILICHMS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHUIO;

IIPUHUMATb MOTHUBBI U ApI'YMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB IEATEIbHOCTH;

3) npuHsATHE ceds U IPYTHX:

IPUHUMATh ceOs, TOHUMasi CBOM HEAOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB AEATEIBbHOCTH;

IIPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMU IPYrOro YeJlIoBeKa.
IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHUS COJEpKaHUs YyueOHOro mpeamera «buonorus» Ha
YIIyOJEHHOM ypOBHE OPHCHTHPOBAHBI Ha oOecredeHne MpO(HIBLHOTO OOYYCeHHS OO0YyJarOIIHXCs
ouonorun. OHM BKIIIOYAIOT: cHelU(UUecKre A OMOJOTUU HAy4YHbIE 3HAHMS, YMEHHUS U CHOCOOBI
JNEUCTBUM IO OCBOCHHMIO, MHTEpPIpPETALMU W MPeoOpa3sOBAHMUIO 3HAHUM, BUABI JEATEIBHOCTH IIO
MOJyYeHUIO HOBBIX 3HAHUM W HMX NPUMEHEHHMIO B PA3JIMYHBIX Y4eOHBIX, a TaKK€ B pealIbHBIX
KHU3HEHHBIX cuTyalusix. [IpenmeTHblie pe3yapTaThl IPEICTaBICHBI IO TOJaM U3yUEHHUS.

[IpeameTHble pe3yabTaThl OCBOEGHHUS yueOHoro mpeamera «buonorus» B 10 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJM OHOJOIMH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B MO3HAHMM 3aKOHOB NMPHUPOABI U PEIICHUU
npobJeM palMOHAIBHOIO MPHPOJIONONIB30BaHMS, O BKIAJE POCCUICKUX M 3apyOeKHbIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJaJICHUE CHUCTEeMOl OHOJIOTMUECKUMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIHE
OMOJOrMYecKre TEPMHHBI M TOHATHS (KU3Hb, KJI€TKa, OpraHu3M, MeTaboiu3M, TOMEOcCTa3s,
CaMOpETyJISALUs, CaMOBOCIIPOU3BEJIEHHE, HACJIEACTBEHHOCTh, H3MEHUYMBOCTb, POCT U pa3BUTHE),
ouonornueckue teopun (kimerounas teopus T. llIBanna, M. Illneiinena, P. Bupxosa, xpomocomHast
Teopust HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOTooOpasus u
MIPOUCXOXKACHNUS KYJIbTYPHBIX PACTeHHi), 3aKOHbBI (€IUHOOOpa3us MOTOMKOB IMEPBOrO IOKOJICHUS,
pacIenIeHus, YUCTOThl TaMET, HE3aBUCUMOT0 HacjenoBaHus I'. MeHaensa, roMoJIorn4eckux psaoB B
HacneAcTBeHHOM n3MeHurnBocty H. 1. BaBuiiosa), mpuHIMNB! (KOMIIZIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJaMHM HAy4YHOTO IIO3HAHMA, HCIIOJIB3YEMbIX B OHOJOTHYECKUX
HCCIIEOBAHUSX JKUBBIX OOBEKTOB (ONUCAaHUE, U3MEPEHHE, HAOTI0IeHNE, IKCIIEPUMEHT);

YMEHHME BBIIEIATh CYIIECTBEHHbIE IPHU3HAKU: BHUPYCOB, KIETOK IPOKAPHUOT U 3YKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHHI,
JKUBOTHBIX M YEJIOBEKa, CTPOCHUS OPraHOB M CHCTEM OpraHOB pPACTEHMH, *KMBOTHBIX, YEJIOBEKa,
MIPOLIECCOB JKU3HENEATENIBHOCTH, MPOTEKAIONIUX B OpraHM3Max pacTeHUM, >KUBOTHBIX U YeNIOBEKa,
OMOJIOTHYECKUX MPOIECCOB: OOMEHa BEIIECTB (METa0OJM3M), NMPEBpAIICHUS SHEPIHU, OpOKEHUS,
aBTOTPO(PHOrO U reTepoTpodHOr0 THMOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meilo3a,
ramMeToreHesa, SMOpPHOTreHe3a, IMOCTIMOPHUOHAIBHOTO PA3BHUTHUS, PA3MHOXKEHHS, WHAMBHUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATH B3aMMOCBS3W MEXAY OpraHOMJAMH KIETKH M UX (YHKIHAMH,
CTPOEHUEM KJIETOK Pa3HbIX TKaHEH M MX (PYHKIMSAMM, MEXIy OpraHaMM M CHUCTEMaMU OpPraHOB y
pacTeHuil, JKUBOTHBIX M YEJIOBEKa M MX (DYHKIHMAMHU, MEXIY CUCTEMaMU OPTaHOB M MX (PYHKIHSIMH,
MEX]Jy 3TanaMM OOMEHa BEILIECTB, 3TalaMy KJIETOYHOI'O LUKJIA M >KU3HEHHBIX LIMKIOB OPraHU3MOB,
sTanamMu 3MOPUOHAJIBLHOTO PA3BUTHSI, TEHOTUIIOM U (PEHOTUNOM, (EeHOTUNOM M (AaKTOpaMH Cpeibl
oOuTaHus;

YMEHHE BBISIBIATH OTIMYUTENbHBIE MPU3HAKA JKUBBIX CHCTEM, B TOM UHCJE pacTeHH,
KMBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OHOJOTHYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUISl TOKa3aTeJIbCTBA POACTBAa OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX IPYIII;



yMEHHE peuiaTb OMOJIOrMYeCKHEe 3a/ayd, BBISBISATH MPUUUHHO-CIICJCTBEHHBIC CBA3H MEXIY
UCCIIETyeMbIMH OMOJIOTUYECKUMH MPOLIECCAMU U SIBJICHHSMH, JI€1aTh BBIBOJIBI W IPOTHO3BI HA
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMIOJIHATH Ta00paTOPHBIE M MPaKTHUECKUE paboThI, COONIIOIATH MTpaBHiIa IpU padboTe C
y4eOHBIM U JTabOpaTOPHBIM 000PYAOBAaHUEM;

YMEHHE BBIIBUTATh TUTIOTE3BI, POBEPSTHh UX IKCIEPUMEHTATBHBIMU CPEJCTBAMU, (POpMYIHpYs
1[eJIb UCCTIEI0BAHUS, aHAIM3UPOBATD MOJIYYEHHBIE PE3YIbTaThl U 1€TIaTh BBIBObL;

YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIIEOBATENbCKOM paboTe 1Mo OHOJOrHM, HKOJOTHUH U
MEJUIIMHE, MPOBOAMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOINECTB, U MYOJIWYHO TMPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYCCKIX KOH(EPCHIIHSIX;

YMEHHE OIICHHBATh dTHUYECKHE ACIEKThl COBPEMEHHBIX HCCIICJIOBaHHMI B 00JacTH OMOJIOTUU U
MEJUIUHBI (KIOHHPOBAHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANPABICHHOEC W3MEHEHHWE T€HOMa U
CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIICCTBIIATh OCO3HAHHBIM BBIOOp Oymaymied mnpodecCHOHANbHON JIESATEIHbHOCTH B
o0jacT OMOJIOTHMH, MEIULMHBI, OMOTEXHOJOTHH, BETEPHUHAPUHU, CEIBCKOTO XO3SCTBA, MUIIEBOU
MIPOMBINIICHHOCTH, YIUIYOJISATh IMO3HABATEIbHBIA WHTEPEC, HANPABICHHBI HAa OCO3HAHHBIM BBIOOD
COOTBETCTBYIOILIEH Mpodeccun W MPOAOHKEHHE OWOIIOTMYECKOTO 00pa3oBaHUS B OpraHU3aIMIX
cpeaHero npohecCHOHaIBLHOTO U BBICIIETO 00pa30BaHMUs.

[IpenmeTHbIe pe3ynbTaThl OcBOeHUs ydueOHOro mpenmeta «buosnorusi» B 11 Knacce DOMKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOTHU B CUCTEME €CTECTBEHHBIX HAyK, B
(hOpMHUPOBAHUH COBPEMEHHON €CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B TTIO3HAHUH 3aKOHOB MPUPOJIBI U
pEIICeHUH JKOJOTHYECKUX MPOOJeM YellOBeUeCTBa, a TaKKe B PEIICHUH BOIPOCOB PAIMOHATIHHOTO
MIPUPOJIONIONB30BAaHUSA, W B (OPMUPOBAHWM IICHHOCTHOTO OTHOIICHHUS K TIPUPOJE, OOIIECTBY,
YeNIOBEKY, O BKJI/Ie POCCUNCKHX U 3apyOeIKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIIAQJACTh CHCTEMOW OWOJIOTMYECKUX 3HAaHWH, KOTOpas BKIIOYACT ONpEACICHHS U
MMOHMMAaHHE CYIIHOCTH OCHOBOIOJIATAOMINX OWOJIOTMYECKUX TEPMHHOB M MOHATUN (BHII, SKOCHUCTEMA,
ouocdepa), Omosnormueckue Teopun (dBosFOIMOHHAsT Teopws Y. JlapBuHa, CHHTETHUYECKash TEOPHS
sBomonnn), yueHus (A. H. CeBeprioBa — o myTsaxX U HampaBleHuUsX 3Bomtonuu, B.M. Bepunaackoro — o
omocdepe), 3akoHbl (TeHeTmueckoro paBHoBecus JDk. Xapau u B. BaitnOepra, 3apossimeBoro
cxonctea K. M. bapa), npasuna (Munumyma FO. JIlubuxa, 5KOJIOrHYecKOM HHpaMHIbl SHEPIUn),
runote3sl (runote3a «vupa PHK» V. I'mnbepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJAaMU HAyYHOrO T[IO3HAHUS, UCIHOIb3YeMBbIMH B
OHMOJIOrMYECKHX UCCIIeI0BAaHUSIX JKUBBIX 0OBEKTOB M DKOCHCTEM (OMHUCaHKe, U3MepeHue, HaboeHue,
HKCIIEPUMEHT), ClIOCO0aMU BBISIBJICHUS U OLIEHKH aHTPOMOTEHHBIX U3MEHEHUH B MPUPOJIE;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKU: BUOB, OMOTEOIIEHO30B, 3KOCUCTEM U Onocdepsl,
CTaOUITU3UPYIONIETO, ABIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aIoNmaTpU4ecKoro u
CUMIATPUYECKOT0 BUI000pa30BaHMs, BIUSHUS ABIKYIIUX CHJI HBOJIOLMK HA T€HO(POH] MOMYJSALHUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpele OOWTaHus, 4YepeloBaHHs HANpPaBICHUN SBOJIOLNH,
KpYroBOpOTa BEUIECTB U MMOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY MPOIECCAMU 3BOJIONWH, JBIKYIIUMU CHIAMH
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IUYHbIX IKOCHUCTEM U MPUCIIOCOOICHUAMH K HUM OPTaHU3MOB;

YMCHHE BBISBIISTH OTIWYHTEIHHBIC TMPHU3HAKK JKUBBIX CHCTEM, MPUCIOCOOJICHHOCTh BUIOB K
cpene oOuTaHus, abMOTHYECKUX M OMOTHYECKHX KOMIOHEHTOB 9KOCHCTEM, B3aMMOCBSI3€i OpraHu3MOB
B COO0IIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHUOJIOTMYECKYI0 TEPMUHOJIOTHIO H
CUMBOJIUKY JJIS IOKA3aTeILCTBA POJCTBA OPTAaHM3MOB Pa3HBIX CHCTEMATHYCCKHUX TPYIII, B3aUMOCBSI3U
OPraHM3MOB W Cpelbl OOWTaHMs, €IUHCTBA YEIOBEUECKHUX pac, HEOOXOAMMOCTH COXpPaHEHUS
MHOT000pa3us BUIOB U DKOCHUCTEM KaK YCIIOBHS COCYIIECTBOBAHUSI IPHPOJIBI U UEIIOBEYECTBA;

YMEHHE pelaTb OWOJNIOTUYECKHE 3a/ladyM, BBISBISATh NPUYUHHO-CIEACTBEHHBIE CBSI3HM MEXKIY
HCCIIeTyeMbIMH OMOJIOTHYECKUMH TIPOIECCAaMU W SIBJICHHSMHM, JIeaTh BBIBOJABI M TIPOTHO3BI Ha
OCHOBaHUU TOJYYSHHBIX PE3YIIbTATOB,;



YMEHHUE BBIIOJIHATH JJaOOPaTOpPHBIE U PaKTHUECKUE paboThl, COOIIOIATh MTpaBUiIa IpU padboTe ¢
y4eOHBIM U JIaOOpPaTOPHBIM 000PYIO0BaHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, IPOBEPATh UX HKCHEPUMEHTAIBHBIMU CPEICTBAMHU, (POPMYIUPYS
LIeJIb UCCIIE0BAHUS, aHAJIM3UPOBATD [IOJIyUEHHBIE PE3YJIbTAThl U 1€J1aTh BBIBObL;

YMEHHE Y4YacTBOBaTh B Y4YeOHO-MCCIIEJOBATENbCKOM paboTe Mo OHOJOrMM, HKOJOTUH U
MEJMIMHE, TMPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, M MYOJIMYHO MPEICTABIATH
MOJIy4EeHHBIE PE3Y/bTaThl HA YUEHUUECKUX KOH(PEPEHIUX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUM O MPOUCXOKICHUM >KU3HM, YEIOBEKA M UEJIOBEUECKUX
pac, o IpUYMHAX, OCIEICTBUAX U CII0CO0ax MpeloTBpallieH s I1100albHbIX U3MEHEeHUH B Ouocdepe;

YMEHHE OCYUIECTBIIATh OCO3HAaHHBIM BbIOOp Oynyuiedl npodeccuoHanbHON JEATENbHOCTH B
obnactd OWOJIOTMM, HKOJIOTHH, IMPHUPOJOINOIb30BAHUSA, MEAULUHBI, OMOTEXHOJIOTUH, IICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3AWUCTBA, MHUINEBOW MPOMBIILICHHOCTH, YIIIYOJISTh ITO3HABATEIbHBINA
MHTEpEC, HAIPaBICHHbI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH mpodeccuu M NPOIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUS B OPraHU3ALMSAX CpPEIHEro NpOoPEeCCHOHATBPHOTO U BBICHIETO
oOpasoBaHwusl.



TEMATHYECKOE IIVTIAHUPOBAHUE

10 KJIACC
KonuuecTBo yacoB JJIeKTPOHHBIE
Ne i/ | HammeHoBaHue pa3/aeioB M TeM MPOrpaMMbl Beero Kourposbusie | MpakTaueckue ﬁ%ﬁ?ﬁ,?;}lgwm
padoTsbI padoTsbI pecypebi

1 Bbuonorus xak Hayka 1 0 0

2 JKuBbIe CHCTEMBI U X U3yYEHUE 2 0 0

3 buonorus knetku 2 0 0.5

4 XUMHYECKasi OpraHu3aIus KICTKH 10 1 1

5 Ctpoenue U pyHKIMH KIETKH 8 0 2

6 OOMeH BeIIeCTB U NMPEBpAIEHUE YHEPTUHU B KIIETKE 9 1 1

7 HacnencTBennas nadopmManus u peanusaius e€ B KICTKE 9 0 0.5

8 JKu3HEHHBIN [TUKIT KJIETKU 6 1 1

9 Ctpoenue u QyHKIIMNA OPTaHU3MOB 17 1 1.5

10 Pa3MHOXeEHME U pa3BUTUE OPTAHU3MOB 8 0 1.5

11 ['eHeTHKa — HayKa O HACJICICTBEHHOCTH W N3MEHIMBOCTH 5 0 05

OpraHu3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 1

14 ['eHeTrKka yeoBeka 3 0 0.5

15 CenekIusi OpraHu3MOB 4 0 1

16 bruoTexHOIOTHS ¥ CHHTETHYECKAsT OMOJIOTHS 4 0 0

17 PeszepBHOE Bpems 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Nen/m | HammeHnoBaHMe pa3jie/ioB ¥ TeM NPOrpaMMbl Beero Konrposbubie | IlpakTuyeckue f,%gg,?;}lgwme
padoTbI padoTbI pecypes

1 3apoIeHNE U Pa3BUTHE dBOJTIOIIMOHHBIX NPECTABICHUN B 4 0 0

ononoruu
2 MukposBOTIOIHS U €€ Pe3yabTaThl 14 1 2
3 Maxkpo3Bosmronust 1 €€ pe3ynbTaThl 6 0 0
4 [TpoucxoxneHne u pa3BUTHE )KU3HU Ha 3eMiIe 15 1 1.5
5 IIpoucxoxneHne 4eI0BEKa — AaHTPOIIOTEHES 10 1 1
5 DKOoJNoTHsg — HayKa O B3aUMOOTHOIIIEHHSIX OpTraHu3MOB M 3 0 05

Ha/IOpraHM3MEHHBIX CUCTEM C OKpYXarolel cpeaoi
7 OpraHu3Mmebl U cpefia OOUTaHus 9 0 1.5
8 DKOJIOTHS BUIOB U MOMYJISIIIUI 9 1 0.5
9 DKOJI0TrHs CO00IIeCTB. DKOJIOTHYECKUE CHCTEMBI 12 1 0.5
10 buocdepa — rmobdanbHas skocucTemMa 6 0 0
11 YenoBek U OKpyrKarolas cpeaa 6 0 0
12 PesepBHOE Bpemsi 8 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBo yacoB J1eKTPOHHbIE
JJ;',H Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘lCCKI/Ie :)Ig[()l;l;((;l::feﬂbﬂbl e
padoThI padoThI pecypeI
1 Buonorus xak KOMIJIEKCHasi HAyKa U KaK 4aCTh COBPEMEHHOTO 1 0 0
oO1mecTBa
2 JKvBbIe crCTEMBI M UX CBOWCTBA 1 0 0
3 YpoBHEBasi OpraHU3aIHs KUBBIX CHCTEM 1 0 0
4 HcTopus oTKkpbITHs U n3ydeHMs KiieTku. Kietounas teopus 1 0 0
MeToasl MOIEKYJIIPHOM U KiIeTouHOM Ononorun. [Ipaktuueckas
5 pabota «/3yueHne MeToJ0B KJIETOYHOM OMoIorun 1 0 05
(xpomatorpadus, anexrpodopes, nuddepennnansHoe '
neHrpudyruposanue, [1LP)»
6 XUMUYIECKUH COCTaB KICTKU 1 0 0
7 MuHepasbHbIe BElIeCTBa KIETKH, UX OMOJIOTHYECKas POJib 1 0 0
Oprannyeckue BellecTBa KiIeTku — Oenku. JlabopaTopHas
8 pabota «O6Hapyx’eHHe OEIKOB ¢ HOMOIIBI0 Ka4YeCTBEHHBIX 1 0 0.5
pEeaKLHi»
9 CBoiicTBa, ki1accudukaius 1 GyHKIUHA OSITKOB 1 0 0
10 Oprannyeckue BenecTBa KJIETKH — YIIIEBOIBI 1 0 0
11 Opra"ndeckre BemecTBa KICTKH — JIITHIbI 1 0 0
Hyxneunossie kuciotsl. JJHK u PHK. JIaGopaTopnas pabora
12 «HccnenoBanne HYKJIEMHOBBIX KHCIIOT, BBIJICIICHHBIX U3 KIETOK 1 0 0.5
pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pyakuuu AT®. JIpyrue nykieosuarpudocdars 1 0 0
(HT®)
14 CexBenuponanue JIHK. MeToibl TEHOMUKH, TPAHCKPUIITOMUKH, 1 0 0
IPOTEOMHUKH
15 MeTobl CTPYKTYpPHOM OMOJIOTHH. 1 1 0
16 Tuns! kneTok. [IpokapuoTnueckas KieTka 1 0 0




CtpoeHnue sykapuoruyeckoil kierku. [Ipaktuueckas pabora

17 . . 1 0 0.5
«V3ydenue cBOMCTB KIETOYHON MeMOpaHbI»
18 [ToBepXHOCTHBIN ammapar KJIeTKH 1 0 0
19 OnHomeMOpaHHBIe OpraHouIbl KieTku. [IpakTiuueckas paborta 1 0 05
«M3ydeHne NBMKEHHUS IIUTOIUIA3MbI B PACTUTEIBHBIX KIETKaX)»
[TomyaBTOHOMHBIE OPTAaHOUABI KJIETKU: MUTOXOHIPUH,
20 ractuel. JlabopaTopHas padora «lcciemoBanue Tia3mMoan3a u 1 0 0.5
JIETUIa3MOJIN3a B PACTUTEIHHBIX KIIETKAX)
21 HemeMOpaHHBIE OpraHOUIBI KIIETKA 1 0 0
22 Ctpoenue u GyHKIMHU sIpa 1 0 0
CpaBHHTENBbHAS XapaKTEPUCTHUKA KIIETOK YKapHOT.
23 JlaGopaTopHas padora «/3yueHne cCTpoeHus KIETOK pPa3IUUHbIX 1 0 0.5
OpPTraHHU3MOBY
ACCUMUIISIIIAS U TUCCUMUIIALIASA — JBE CTOPOHBI METa00IM3Ma.
o4 Tunsr oOMeHa BemiecTB. JlaboparopHas padota «3yuenue 1 0 0
KaTaJUTHYECKON aKTUBHOCTH ()ePMEHTOB (HA MPUMEPE aMUIa3bl
WM KaTajasbl)»
DepMeHTAaTUBHBIN XapaKTep peakluil KICTOYHOTO0 MeTaboIu3Ma.
o5 JlaboparopHras pabota «/3ydeHne GepMEHTaTUBHOTO 1 0 05
paciernyeHus MepoKCchaa BOJAOPOJa B PACTUTEIbHBIX U
KUBOTHBIX KIIETKaX)
26 benku-akTHBaTOPHI U OCIKU-HHTHOUTOPHI. 1 1 0
27 ABTOTpOGHBIN THIT 0OMEHA BEUIECTB 1 0 0
28 ®doTocHuHTE3 1 0 0
29 Xemocunres. Jlaboparopuas pabota «CpaBHEHHE MPOIIECCOB 1 0 05
(GhOoTOCHHTE3a U XEMOCHHTE3a
30 Amnaspobnble opranusmsl. Buasl 6posxenus. JlabopaTopHas 1 0 0
pabota «CpaBHEHHE MPOIIECCOB OPOKECHUS U ABIXAHUSDY
31 AspoOHBIE OpraHu3MBbl. JTalbl FHEPreTHUECKOro 0OMeHa 1 0 0
32 DHeprus MeMOpaHHOTO TpagueHTa mpoToHoB. CunTe3 ATD: 1 0 0
pabota npoToHHOM AT®-cHHTa3bI
33 Peakimu MaTpUIHOTO CHHTE3a 1 0 0
34 Tpanckpunuus — maTpuuHbiid cuate3 PHK 1 0 0




35 Tpancsiius u e€ dTarnbl 1 0 0

36 Koauposanue amunokucnot. Ponb pubocom B GocuHTEe3€e Oeka 1 0 0

37 OpraHu3anus reHoMa y TPOKapuoOT U DYKApHUOT 1 0 0

38 MonekynspHble MEXaHU3MBbI SKCIIPECCUH T'€HOB Y 9YKapHOT 1 0 0

39 Bupycsl — BHEKIIETOYHBIE (POPMBI )KU3HU U OOJIHTaTHBIC 1 0 05
napasutsl. [IpakTrueckas padora «Co3nanue MOJEIH BUpyca»

40 Bupychsbie 3a00sieBaHus 4e€JI0BEKA, )KUBOTHBIX, PACTEHUN 1 0 0

41 HazoTexHOJIOrMHU B OMOJIOTMU ¥ MEIUIINHE 1 0 0

42 JKv3HEHHBIN UK KIIETKA 1 0 0

43 Matpuunsiii cuates JJHK 1 0 0

44 Xpomocomsl. JlabopaTopnas padora «3yueHne XxpoMocoM Ha 1 0 05
FOTOBBIX MUKpOIIpenapaTax»

45 Jlenenue KneTku — MHUTO3 1 0 0
Tune! knetok. Kapuokunes u uurokunes. JlaboparopHas padota

46 «Habmroenre MuTO3a B KJI€TKaX KOHYMKA KOpelIKa Jiyka (Ha 1 0 0.5
TOTOBBIX MUKPOIIPEIIapaTax)»

47 Perynsiiius ’KM3HEHHOTO IUKJIA KJIETOK. 1 1 0

48 OpraHu3Mm Kak eJIHHOE IIeJI0e 1 0 0

49 Tkanu perTeHI/Iﬁ. Jlaboparopnas pabota «3yuenue TkaHei 1 0 05
pacTeHui»

50 TKaHI/IUX(I/IBOTHBIX u yenoseka. JlabopaTopHas pabora «3yuenue 1 0 05
TKaHEH KUBOTHBIX)»

51 Opransl. CucreMsl opranoB. Jlaboparopnas padota «3yuenue 1 0 05
OPT'aHOB IIBETKOBOT'O PACTEHHSD)

52 Ornopa Tena OpraHu3MOB 1 0 0

53 JIBuKeHHE OpraHN3MOB 1 0 0

54 [TuTanre opraHu3MOB 1 0 0

55 [MnTanue NO3BOHOYHBIX )KMBOTHBIX. [IHIIeBapuTebHas cucTemMa 1 0 0
YyeJlIoBeKa

56 JIpIxaHue OpraHu3MoB 1 0 0

57 JlpIxaHue MM03BOHOYHBIX )KHBOTHBIX M YEJIOBEKa 1 0 0

58 TpaHcHopT BeUIeCTB Y OPraHu3MOB 1 0 0




59 KpoBeHocHas cucteMa Mo3BOHOYHBIX )KMBOTHBIX M YeJIOBEKA 1 0 0

60 Brienenue y opranu3smMosB 1 0 0

61 3amyTa y OpraHu3MoB 1 0 0

62 MimmyHHas cucTeMa 4eoBeKa 1 0 0

63 Pa3npa>kuMOCTh B pEeryJIsius y OpraHu3MOB 1 0 0

64 ['ymMopainbHas peryisius U SHA0OKPUHHAS CHCTEMa )KUBOTHBIX U 1 1 0
YeJoBeKa.

65 DopMBI Pa3MHOKEHHUST OPTaHU3MOB 1 0 0

66 [TomoBoe pa3MHOKEHHE 1 0 0

67 Meiio3 1 0 0
I'amerorenes. OO6pa3zoBaHKe U pa3BUTHE MOJOBBIX KIETOK.

68 JlaboparopHas padoTa «/3ydeHne CTpOCHHS IMOJOBBIX KJIECTOK Ha 1 0 0.5
TOTOBBIX MUKpOIpenapaTax»

69 WHauBuIyaIbHOE PAa3BUTHE OPraHU3MOB — OHTOTCHE3 1 0 0

70 3akiajika OpraHoB U TKaHEW U3 3apOJBIIIEBBIX JIUCTKOB 1 0 0

71 Poct u pa3BuTHEe KUBOTHBIX. Ha?opaTopHaﬂ paborta «BrisiBieHue 1 0 05
IPU3HAKOB CXOJICTBA 3apOJIbIIIEH MO3BOHOYHBIX KUBOTHBIX)

72 PasmHoXeHUe u pa3BuTue pacrenuii. Jlaboparopuas padbora 1 0 05
«CTpoeHHe OpraHoOB Pa3MHOKEHHUS BBICIIUX PACTCHUI»

73 HcTopus cTaHOBIEHUS U pa3BUTHS T€HETUKH KaK HAyKH 1 0 0

74 OCHOBHBIE TIOHATHS ¥ CUMBOJIBI TeHETHKH. JlabopaTopHas paboTa 1 0 05
«/Ipo3oduia kak 00bEKT TeHETHUECKUX UCCIIETOBAHHI»
3aKOHOMEPHOCTHU HACJIeAOBaHMs PU3HaKOB. MOHOTHOpHUIHOE

75 ckpermmBanue. [IpakTrueckas pabora "M3ydeHne pe3yabTaToB 1 0 0.5
MOHOTHOPUIHOTO CKPEIIMBaHUs Y 1po30(uinr"

76 [{uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHUS 1 0 0

77 AHanusupyloliee ckpenyBanre. HermoiaHoe ToMUHUpOBaHUE 1 0 0

78 Jurubpunnoe ckpemuanue. [lpaktuueckas padora «3yuenue 1 0 05
PE3yIBTaTOB AUTHOPHUIHOTO CKPELIMBAHKS Y APO30(HIIBI)

79 L{uTonoruyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHHS 1 0 0

80 CrerieHHOE HacJIeJOBaHKE ITPU3HAKOB 1 0 0

81 XpOMOCOMHasl TEOpHUsl HACIIEACTBEHHOCTH 1 0 0




82 ['enetuka mona 1 0 0

83 ['eHoTHI KaK I1€JIOCTHAS CUCTEMA. 1 1 0

84 ['eHeTMYECKNIT KOHTPOJIb Pa3BUTHS PACTEHUM, dKUBOTHBIX U 1 0 0
YeJI0BeKa

85 M3meHunBOCTH NpU3HAKOB. BUIbl H3MEHUNBOCTH 1 0 0

86 MonudukaonHas "3MEHUYUBOCTh 1 0 0
BapuannonHslii ps 1 BapuannoHHas Kpusasi. JlabopaTopHas

87 paborta «/ccrnenoBaHue 3aKkOHOMEPHOCTEH MOAU(PUKAITMOHHOMN 1 0 05
U3MeHYMBOCTHU. [locTpoeHne BaprHallmoOHHOTO psiaa U
BapUAIMOHHON KPUBOW»

88 I'enotunuueckas u3sMeHUHBOCTh. KoMOMHATHBHAS N3MEHYHBOCTD 1 0 0

89 Myranuonnast usMmeHuUnBOCTb. [IpakTuueckas pabora «Mytauuu 1 0 05
y Ipo30¢uiIb! (Ha TOTOBBIX MUKPOIIPENapaTax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. DMUTeHeTHKA U 1 0 0
SMHUTeHOMUKA

91 I'enetuka ‘IGJ‘IOBCKa.UHpaKTI/I‘ICCKaﬂ pabota «CocTaBieHuE 1 1 0 05
aHaJINU3 POJIOCIOBHOI»

92 MeTtoabl MEIUIIMHCKON T€HETUKU 1 0 0

93 3HaueHue MEIUIIMHCKON TeHETUKU B TIPEOTBPAIICHUN U 1 1 0
JICUCHNH TeHETHYECKUX 3a00JICBaHUN YeIOBEKa
OcHoBHBIE TIOHATHS cenekiuu. JJabopaTtopHas padora

94 «3ydeHne COpTOB KYJIbTYPHBIX PACTCHUH M TIOPOJI TOMAITHUX 1 0 0.5
YKUBOTHBIX)

95 MeTtonpl ceneknoHHo#M padoTel. JlabopaTopHas paborta 1 0 05
«M3yueHue MeTo10B CEJIeKIMH PACTEHHID»

96 JloCcTr>KeHMsI CeNEeKIIMN PACTEHUI U )KUBOTHBIX. [IpakTnueckas 1 0 0
pabota «IIpuBHUBKa pacTeHUi»

97 CoxpaHeHue, U3ydeHHe U HCIIOJIb30BaHHE T€HETHUECKUX 1 0 0
pecypcoB

98 broTtexHomorns Kak Hayka ¥ OTPaciib MPOM3BOJICTBA. 1 0 05
[Tpaktuueckas padota «3yueHre 00beKTOB OMOTEXHOIOTHI

99 OCHOBHBIE HANPaBIICHUS] CHHTETHYECKON OMOJIOTHH 1 0 0

100 | XpomocoMHas ¥ TeHHAsE HHKCHEPHUS 1 0 0




101 Menunumackue OMOTEXHOJIOTUN 1 0

102 PCSCp]iHHﬁ ypok. [ToBropenue, o00011eHNE, CUCTEMATH3AIUS 1 0
3HaHUHU

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 13.5




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
Jl:;_,ﬂ Tema ypoka Beero Konrpoasubie | [Ipakruueckue :)lglgl;g?)l;zl:e SIBHBIE
padoTbI padoThI pecypes
1 OpomonionHast Teopust Y. Jlapsuna 1 0 0
2 JIBIDKYIITHE CHITBI 9BOJIOLUH BUIOB 110 Y. JlapBuHY 1 0 0
3 Boprba 3a cymecTBoBaHME, €CTECTBEHHBIN M HCKYCCTBEHHBIH 1 0 0
oTO0p
4 dopMUpOBaHNE CHHTETUYECKON TEOPHUH IBOJIOIUH 1 0 0
5 OTansl 3BOIOLMOHHOTO MPOLECCca: MUKPOIBOIIOLMS U 1 0 0
MaKpOIBOITIOIHUS
6 [onmynsiuyst — 37€eMeHTapHas €AMHNALIA YBOJIIOLUU 1 0 0
3akoH reHeTrueckoro paBHoBecus k. Xapau, B. BaitnGepra.
7 JlaboparopHas paboTa «BpIsBIeHHE N3BMEHUYUBOCTH Y 0co0ei 1 0 0.5
OJTHOTO BUA»
8 DneMeHTapHble (PaKTOPbl 3BOTIOLHUU 1 0 0
9 Dddext ocHoBaTenss. IHdeKT OyTHUIOUHOTO TOPIIBIIIKA 1 0 0
10 Murpanuu. M3onasamun monysisiiuii: reorpadudeckas, 1 0 0
Oouosiornyeckas
11 EcrectBeHHbBIN 0TOOP — Hampapstomuid (akTop IBOJIOIUH 1 0 0
12 ITonoBoit oTO0p 1 0 0
[prcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yIbTaT
13 MUKposBotoy. JJaboparopHas pabota «M3ydenue 1 0 0.5
apoMoph030B U UANOATANTAINKN Y PACTCHHI W )KHBOTHBIX)
[Ipumeps! mprcnocobsIeHU y Opranu3MoB: MOpdoorudeckue,
14 (dbuszmomornueckue, OMOXMMUIECKHE, TTOBEACHIECKHE. 1 0 05
JlaboparopHas pabota «IIpucrnocoOyieHus OpraHu3MOB U HX
OTHOCHTEJIbHAS 1IEJIeCO00Pa3HOCTh)»
15 Bug, ero kpurepuu u ctpykrypa. Jlaboparopnas pabora 1 0 05
«CpaBHEHHE BHJIOB 110 MOP()OTOTUIECKOMY KPUTEPHIO)»
16 CrpykTtypa BHza 1 0 0




17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOJIFOIIUN 1 0 0

18 CBs3b MUKPO3BOJIOLUH U 3niuaemMuonoruu. KontponpsHas paboTa. 1 1 0

19 Makpossosntonus. [TaneoHTonornyeckue MeToIbl U3y4eHUst 1 0 0
HBOJIIOLIMH

20 Buoreorpaduyeckre METOBI H3yYESHUS IBOIIOIHN 1 0 0

21 OMOPHOTIOTUYECKUE U CPABHUTENBHO-MOP(OIOrHUECKUE METO b 1 0 0
W3YUYEHHSI SBOITIOLIUU

29 MoseKysIpHO-TeHETHYECKUE, ONOXMMHYECKIE U MATEMaTHUECKUE 1 0 0
METObl H3YUECHHUS IBOIIOIHN

23 OO61Ke 3aKOHOMEPHOCTH IBOJIOIIHH 1 0 0

24 AnantuBHas panuanys. HepaBHOMEPHOCTh TEMITOB 3BOJIOIHU 1 0 0

25 Hay4nble THTIOTE3bI MPOUCXOXKACHUS KU3HU HA 3emiIe 1 0 0

26 JloHayuHBIE IIPEACTABIEHUS O 3aPOXKACHUM KU3HU 1 0 0

27 OCHOBHBIE 3TaITbl HEOPTaHUIECCKOW IBOJTIOIAN 1 0 0

28 ['unotessl 3apoKAEHUS KUZHU 1 0 0
Ucropus 3emnu u metonasl e€ uzydenus. Jlaboparopnas padora

29 «M3yueHue 1 onMcaHue NCKONAEMBIX OCTATKOB IPEBHUX 1 0 0.5
OPTaHU3MOBY

30 HauanpHble 3Tansl OpraHuyecKoil 3BOTIOIUN 1 0 0

31 DBOITIOLUS DYKApUOT 1 0 0
OCHOBHBIE 3TaITbl YBOIIOIMU PACTUTEIBHOTO Mupa. [IpakTndeckast

32 pabota «M3ydyeHue ocCOOEHHOCTEH CTPOCHUS PAaCTEHUI pa3HBIX 1 0 0.5
OTJICIIOBY

33 OCHOBHBIE 3Tallbl 3BOJIIOIIMH )KUBOTHOI'O MUPA 1 0 0

34 DBoJronus )KUBOTHBIX. [IpakTudeckas pabora «3ydenue 1 0 05
0COOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 Pa3Butne xu3HM Ha 3eMJIe TI0 ApaM U IEpUoIaM 1 0 0

36 MaccoBble BBIMUpPaHUSI — 3KOJOTHYECKUE KPU3UCHI IPOLILIIOTO 1 0 0

37 CoBpeMEHHBIN 3KOJIOTHICCKUI KPH3HUC, €T0 0COOCHHOCTH 1 0 0

38 CoBpemeHHasl cucTeMa OpraHUn4YeCcKOro MpouuIoro 1 0 0

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIITBI Oprann3MoB. KoHTpobHas 1 1 0

pabota




40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKE 1 0 0

41 Pa3BuTHe npeacTaBieHuil 0 IPOUCXO0XKIECHNUU YETI0BEKA 1 0 0
MecTo YeoBeka B CUCTEME OpraHuveckoro mupa. JlaboparopHas

42 pabora «M3ydueHne ocoOeHHOCTEH CTPOCHHSI CKelleTa YeJIOBeKa, 1 0 0.5
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))

43 JIBM>KyIMe Cuiibl aHTPOIIOT€He3a 1 0 0

44 CooTHoleHre 6MOJI0rMYEeCKUX U COLUAIbHBIX ()aKTOPOB B 1 0 0
aHTPOTIOTeHE3e

45 OCHOBHBIE CTAJIUW AaHTPOTIOTCHE3a 1 0 0

46 [laneoreHeTnka M MajgeoreHOMHUKA 1 0 0

47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKA 1 0 0

48 YenoBeyecKre packl. HpaIEaneCKaﬂ pabora «3y4eHune 1 0 05
IKOJIOTHUECKHUX /Il TAI[ui YeI0BEeKa

49 MexaucuuIuIMHapHBIE METOABI aHTponoJIorud. KoHTponbHas 1 1 0
pabora

50 3apoKAeHUE U Pa3BUTHE IKOJIOTHU 1 0 0

51 MeTOoIbI SKOTOTHH. .Ha60paTOPHa}I pabota «/3ydyeHrue MeTo10B 1 0 05
9KOJIOTHUECKHUX MCCIICOBAHMIDY

52 3HaYeHUE SKOJIOTMUYECKUX 3HAHUMU ISl YelIOBeKa 1 0 0

53 DKojoruveckue GakTopsl 1 0 0
Abuotndeckue paktopbl. CBET KaK IKOJIOTUYECKUN (HaKTOP.

54 JlaboparopHast paboTa «BeIsSBIIeHHE TIPUCITOCOOICHHIA 1 0 0.5
OpPraHU3MOB K BIUSHHUIO CBETa»
Abuotnyeckue akropsl. Temreparypa Kak 3KOJIOTHYECKHHA

55 (dakTop. JTaboparopHas pabota «BeIABICHHE TPUCTIOCOOICHUIA 1 0 0.5
OPTaHW3MOB K BIIMSTHHIO TEMITEPATYPhI»
Abuorudeckue GpakTopsl. BiaXHOCTh Kak SKOJIOTHUECKHIA

56 (daxTop. JTaboparopHast pabota «AHATOMUYECKHE OCOOCHHOCTH 1 0 0.5
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl 0OMTaHHUS OPraHU3MOB 1 0 0

58 buonornueckue puTMbl 1 0 0

59 XKuznenuole popMbl OpraHU3MOB 1 0 0

60 buotnueckue GakTopsl 1 0 0




3HavyeHHe OMOTUYECKUX B3aUMOJICHCTBUH JJIS CYIIIECTBOBAHUS

61 1 0 0
OpPTraHu3MOB B CpeJie OOUTaHUS

62 DKOJIOTHYECKHE XapaKTePUCTUKHU MOMYISLNUN 1 0 0

63 OcHOBHBIE TIOKA3aTeNN MOMYISAINUN: YUCIEHHOCTb, TUIOTHOCTH, 1 0 0
BO3pacTHAs | ITOJIOBasi CTPYKTypa

64 OcHOBHBIE TIOKA3aTeNN MOMYIISALNN: POKAAEMOCTh, IPUPOCT, TEMIT 1 0 0
pocTa, CMEPTHOCTh, MUTPAIIAN

65 OKosoruyeckasi CTpyKTypa MOMYJISILIUY 1 0 0

66 JInHaMuKa MONYJSIIAN U €€ Perysuus 1 0 0

67 KpuBble pocta yricneHHOCTH nonynsanud. KpuBbie BEKUBAHHS 1 0 0

68 Dkonoruveckas Huiia Buaa. JlaboparopHas padora 1 0 05
«[IpucriocobneHns ceMsTH pacTeHUH K pacCeICHHUIO»

69 Bun xak cucrema nomynsaui 1 0 0

70 3aKOHOMEPHOCTH MOBEJICHHSI U MUTPALIUH KUBOTHBIX. 1 1 0
KonTponbnas pabora

71 Co00111€cTBO OPraHU3MOB — OHOIICHO3 1 0 0

72 DKocHUCcTeMA KaK OTKpbITasi CUCTEMA 1 0 0

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B YKOCUCTEME 1 0 0

74 OCHOBHBIE MTOKA3aTEIN IKOCUCTEMbI 1 0 0

75 DKOJOTUIECKUE ITUPAMUJIBI 1 0 0

76 W3meHeHus: coo0I11ecTB — CYKIIECCHH 1 0 0

77 HpnpmeHe 9KOCUCTEMBI. DKOCUCTEMEBI 03€p U PeK. DKOCUCTEMBI 1 0 0
MOpeil 1 OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI TYHAP, JIECOB, CTENEH, 1 0 0
MyCTHIHB

79 AHTPONIOTEHHBIE YKOCUCTEMBI 1 0 0

80 Ypboskocucremsl. [Ipaktuueckas padora «M3ydyeHue u onvcanue 1 0 05
ypOOIKOCUCTEMBD»

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOEHCTBHIA 1 0 0
OpPraHU3MOB B SKOCHUCTEMAaX

82 MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN pa3HBIX TUIIOB Ha 1 1 0

Cy'60p1" AHU3MCHHOM, OPIraHU3MCHHOM, IMOMMYJIIHUOHHOM U




HKOCUCTEMHOM ypoBHsX. KoHTposnbHas padoTa.

83 buocdepa — obuienmanerapHas 06oa04Ka 3eMiIu 1 0 0
84 Yuenne B. . BepHasckoro o 6uocdepe 1 0 0
85 3aKOHOMEPHOCTH CYIIeCTBOBaHMsI OHochepbl 1 0 0
86 KpyroBopoTs! BemecTB 1 OMOT€OXMMUICCKUE TTUKITBI 1 0 0
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1 0 0
88 YcToiunBocTh Onochepsr 1 0 0
89 DKOJIOTHYECKUE KPU3HUCHI U UX PUINHBI 1 0 0
90 BosneiicTBue uenoBeka Ha Ouochepy 1 0 0
91 AHTPONIOreHHOE BO3/ICHCTBUE HA PACTHTEIBHBIN M YKHBOTHBINH MU 1 0 0
92 Oxpana npupo/sl 1 0 0
93 OCHOBHBIE TIPUHITUIIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEYCCTBA U 1 0 0
TPUPOJIBI
ParmonansHO€ TPUPOIOTIONBE30BaHUE U COXPAHEHUE
%4 O6uosiornyeckoro paznoodpasus 3emiu. KontposbHas paborta . . 0
95 O60611eHne 110 TeMe «MUKPOIBOTIONHS U €€ Pe3yTbTaTh) 1 0 0
96 O6o0061enne no Teme «MaKkpOdIBOIIOLHS U €€ pe3yabTaThD» 1 0 0
97 O6o06menne o Teme «IIpoucxoxxaeHne U pa3BUTHE KU3HH HA 1 0 0
3emie»
98 O606menue o Teme «IIporucxoxaeHne 4eIoBeKa — 1 0 0
AHTPOIIOTEHE3)
99 O6o0061eHne o TemMe «KOJIOTHs — HayKa O B3aUMOOTHOILICHHSX 1 0 0
OPTaHU3MOBY
100 Oo6o6menne no Teme «OpraHu3Msbl U cpesia OOMTaHUsS 1 0 0
101 O06001eHne Mo TemMe «IKOJIOTHS BUOB U TOMYIISIITHI 1 0 0
102 O6o06menne o Teme «bruocdepa — rmodanpHast IKOCUCTEMA 1 0 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 7.5




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'., Connn H.U., 3axaposa E.T.;
o penakmuei 3axaposa B.b., O01mecTBo ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AximonepHoe obmectBo «M3aaTenscTBO «IIpocBemenue»

* buonorus. O6mas 6uonorwus, 11 kmacce/ 3axapos B.b., MamonTos C.I'., Connn H.U., 3axaposa E.T;
nox penakmnueit 3axaposa B.b., O061mecTBo ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
Axnunoneproe obmecTBo «M3narenscTBo «IIpocBemenne»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



