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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0J0THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®denepanum», ®I'OC COO, Konnenuuu mnpenogaBaHust
yuebHoro npeamera «brHoNOrHs» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmbl
BOCITUTAHUS.

Yueonsiii mpeamet «bruonorusy yriayonéanoro ypoBas uzyderus (10—11 kimaccer) sBisieTcst
OJIHUM W3 KOMIIOHEHTOB MpEIMETHON oOyiactu «EcTecTBeHHO-Hay4HbIe TpeaMeThl». CoraacHo
nosnoxenussM ®I'OC COO npodriibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJEHHOM
YPOBHE, SBISAIOTCS CrOcOoOOM auddepeHnranui oOydeHUsT Ha YpPOBHE CPEAHET0 OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
o0mmM, cpeaHuM MpodeCCHOHATBHBIM U BBICHIMM O0pa3oBaHHEeM. B TO ke BpeMsi KaKIblid U3
9TUX Y4€OHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA NPUOPUTETHOE pEIlIeHUE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX ¢ MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4yHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM MJIT BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorusy» Ha yriryOJIEHHOM ypOBHE, ONpeeNsieT 00s3aTelIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacripenienieHue 1mo KiaccaMm, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JOTMKM Yy4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEero o0pa3oBaHus,
Oslarogaps 4emy NpoCcMaTpUBAETCsl HAPABIECHHOCTh HA MOCIIEAYIOLIEE Pa3BUTHE OMOIOTMYECKUX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHU3HH, Ha BOCHUTAHUE
OepeKHOr0 OTHOIIEHUS K OKpYXKarolllel MpUpoAHON cpene. B mporpamme mo OMOIOrMU Takxke
MOKa3aHbl BO3MOXHOCTU yuyeOHoro npeamera «buonorus» B peanuzauuu TpedoBanuit ®I'OC
COO x mu1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B (hOPMHUPOBAHMHM OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIHHOU JEATEIHHOCTH OOYYAIOUTUXCS T10
OCBOCHMIO COJEpXaHHUS OMOJIOTHYECKOro o00pa3oBaHMsS Ha YPOBHE CpEAHEro o0Iero
oOpazoBaHusl.

VY4eOublii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriyOseHrne 3HaHui
00y4aroIuXxcs 0 )KUBOH MPHUPO/IE, OCHOBAX MOJICKYJISIPHOM U KIIETOYHOM OMOJIOTUH, SMOPUOIIOTUN
U OWUOJOTHUU pa3BUTHSA, TEHETUKH, CEJIEKIIUH, OMOTEXHOJIOTMH, HBOJIIOIMOHHOTO YYEHUS U
9KOJIOTHUH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHUPOBAHO Ha
MOJTOTOBKY 00 YyUaOIIMXCSI K MOCIIEAYIOIIEMY MOTy4eHUI0 OMOIOTUYECKOT0 00pa30BaHMsl B By3ax
W OpraHu3anusx cpenHero mnpodeccuoHanbHOro o6Opa3oBaHus. OCHOBY €ro conaepKaHus
COCTaBISIET CHUCTEMa OMONOTUYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanus, B 10—11 kmaccax 3T 3HaAHUS TOTY4YaroT pa3BUTHE. Tak, pacIIMpPEeHbl U YTayOIeHbI
OMOJIOTHYECKUE 3HAHUS O PACTCHHSX, XKUBOTHBIX, TpUOaxX, OAKTEPHSIX, OpraHU3ME YEJIOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTENIHHO BKJIIOUEHBI OWOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO ¥ TIOMCKOBOTO XapakTepa, KOTOpPbIe MOYKHO HCIIOJIb30BAaTh KaK OPHUEHTHUPHI IS
MOCIEAYIONIET0 BhIOOpa mpodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIUMH 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH H3y4eHUN (QU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. COrinacHO UM, HU3y4arOTCs



CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIEC AJIS JKUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHHM3allly,
HBOJIOIMM OPraHUYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoJIOTNY, aKTyaJU3UpPYIOTCSl 3HaHUS OO0ydaroluxcs MO OOTaHUKE, 300JI0TMH, AHATOMMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYuebublii npeamer «buomorus» NpuU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM M 3aKOHOB, HJAEH, NPUHIMIIOB W IPaBWJ, JIeKALIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOT000pasuu U
O0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJIsALUU, OUOLIEHO3a, SKOCHCTEMbI, O BBIIAIOLIMXCS
HAYYHBIX JOCTIIKEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJOTHH, MPUKIAJHBIX acleKTax
Ouosnornyeckux 3HaHui. [[g pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMoJIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuala B COJIEPKaHUH MPOTPAMMBI 110
OMOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIEHMSI U PA3BUTHs TOM MM MHOU
oOnacTu OMOJIOrMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyO€XkHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIA/IEHUE
00y4arolUMHUCS 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHU3allui >KUBBIX CUCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
ornpenenéHHOW o0yacT NpopecCHOHATBHON NeATeNbHOCTH, CBA3aHHOW C Ouosioruei, wim K
BEIOOPY y4eOHOTO 3aBEICHUS ISl TPOJOHKCHUS OMOJIOTHIECKOT0 00pa3oBaHusl.

JlocTikenune neiau u3ydyeHus yuyeOHoro mnpenmera «buosorus» Ha yriiyOiaéHHOM ypoBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOCHME OOYyYarOIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIEMIMSX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHJIaX,
COCTaBJIIOLIMX COBPEMEHHYK) €CTECTBEHHO-HAy4YHYK0 KapTHHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHU3M, MOMYJISIHS, BHI,
O6uoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OHoJIOruy;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  MO3HAHUS  KMBOH  TPUPOABL:
MCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHON OMoJoruw,
AMOPHOJIOTUN U OMOJIOTUN PAa3BUTHS, TEHETUKU U CENIEKLUH, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJICOHTOJOTHMH, DKOJOTHMH); METOJaMH  CaMOCTOSITEJIBHOTO  NPOBEIEHUs
OMOJIOTHYECKUX MCCIeIOBaHUNH B JabopaTopuu M B IpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJIeHUE OOYYaroIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIU3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMALINIO; TI0JIb30BaThCS OMOJOTHYECKONW TEPMUHOJIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Iy Pa3BUTHEM OMOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaM1 YeJI0BEUECTBA; OLIEHUBATH MTOCIIEACTBHS CBOEH AE€ATEIbHOCTH 110
OTHOILIEHHIO K OKpYKalolled NpUPOAHOM cpene, COOCTBEHHOMY 3[0POBBIO M 370POBBIO
OKpYXKaloIIMUX JI0JeH; OOOCHOBBIBATH M COOJIOJATh MeEpPbl MPOQUIAKTUKA HHEOEKIIMOHHBIX
3a0oneBaHMi, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredyeHUs: Oe30MacHOCTH COOCTBEHHOU
KU3HEACSITEIbHOCTH B UYPE3BbIYaWHBIX CHUTYallUsSX MPUPOJHOIO M TEXHOTEHHOIO XapakTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE y 00y4arONIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOLUIUMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMpIMi €10 MpoOJieMaMHu, METOJI0JIOTHEN OHOJIOrMYecKOro HCCIIeOBaHUs, MPOBEIEHUS
HKCIEPUMEHTAIBHBIX HUCCIEJI0BAaHUM, pemeHus OWOJOTHYECKUX 3a/ady, MOJEIUPOBAHUS
O1OJI0rN4YeCKNX 00BEKTOB U MPOLIECCOB;



BOCIMTAHHUE Y OOYYarOIIMUXCS LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O00beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJOTHYECKOH, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MPUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroieHne TpaBWJI TOBEACHHUS B TIPUPOJIE, OXPaHBI BHUAOB, JKOCHCTeM, Omochepsi),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS U 3[0POBBSl OKPYXKAIOUIMX JIoAeH (COOMIOaeHUS Mep
npodunakTUku 3a00aeBaHmi, o0ecrieueHrne 0€30MaCHOCTH KUZHEEATSIIbHOCTH B UPE3BbIUaiHBIX
CUTYalUsIX IPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOIOTUYECKUX
3HAHUM U YMEHUU B MIOBCEAHEBHOM )KU3HH;

CO3JaHME YCJIOBMH JJii OCO3HAHHOTO BbIOOpa OOYyYAIOUIUMUCS WHIUBUIYATbHON
00pa30BaTeNbHONW  TPACKTOPHH, CIOCOOCTBYIOLICH MOCIEAyIOMEMY HpOoPecCHOHATHLHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C HHAWBHUIYaJbHBIMH HHTEpECAaMH U MOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero oomiero oopazoBanus, cocrapiset 204 gaca: B 10 kinacce — 102 yaca (3 yaca B He/Ien0),
B 11 kmacce — 102 vaca (3 gaca B HeZeII0).

OT60p OpraHU3aIMOHHBIX POPM, METOJIOB U CPEICTB O0yUCHUS OMOJIOTUHU OCYIIICCTBIISICTCS
¢ yuéroMm crienuuKa €ro CoAep KaHHus M HAMpPaBJICHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYECKOTo
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIOBHEM IMPHU OOy4YeHHH OMOJIOTMU Ha YIriIyOJIEHHOM ypOBHE SIBISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKuMX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJTHEHUH IPOEKTHBIX U y4eOHO-HUCCIIeI0OBATENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpeeiaeTcs
YUUTEIEM Ha OCHOBE HMEIOIIUXCS MaTePUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOIHBIX
YCIIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urtorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHnHas OMOJIOTHSI — KOMILJIEKCHas Hayka. KpaTkas mcTtopusi pa3BUTHS OHOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. [Ipodeccun, cBsi3annble ¢ 6noaorueil. 3HaueHne OMOIOTHH B IPAKTHUECKON I€ATEIIEHOCTH
YEJIOBEKA: MEIUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHE IIPUPOJIBL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepranckwii, 1. I1. [1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMmer uzydeHust ounosnoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3allMd JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
6uocdepusbiil. IIpoueccsl, NpoUCXoAsIMe B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak opma cymiectBoBaHus Marepuu. Hayku, uzydaromniye »KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIXx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKHU U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpHunHbBI HCKaXKE€HUSI PE3yJIbTAaTOB AKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «bHONOrnyeckre CUCTEMBD»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluy KUBOH mpupobl», «CTpoeHue KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOIO OPraHu3May, «bnoreorneHos»,
«buocpepar, «Meroapl U3ydeHUs )KUBOU IPUPOIBIY.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buosnorns Kjierku

Knetka — cTpykTypHO-(QyHKIIMOHAIbHAS €IWHULA XKUBOr0. VcTOpUsS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
aNeKTpodope3, METOA  MEUEHbIX aTroMoB, AuddepeHunanbHoe  eHTpUyrupoBaHue,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uUKCUposanHvlX Kiemok. DICKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npusxcusnennoe) usyyeHnue Kiemox.

JdemoHcTpauMu

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

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
Pa3BUTHSL METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOMl MHKPOCKOI, MHKpPOIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydueHue METONOB KJIETOYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOAJIEMEHTHL. Boaa u €€ ponp
KaK pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHMM KIIETKH, TEIJIOPErYJISALNH.
MunepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyecKast pojib. Poilb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiIKoBOW MouieKyinbl. llepBuunas cTpykrypa Oenka, MenTuaHAs
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. Jlenatyparusi. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkun 6enkoB. [lpuonut.

Yrnesoabl. MoHOCaxapuabl, JUcaxapyuabl, OMrocaxapuabl U noiaucaxapusl. OOmmii mian
CTpOCHUS M (PU3UKO-XMUMHUYECKHE CBOMCTBA YIIIeBOAOB. bruonornueckue GpyHKIMH yriIeBOAOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepunabl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu mumuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonorunueckue ¢pyuxkuu JHK. Bunst PHK. ®ynkuuu PHK B kiertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooerupoganue cmpykmypol u QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HenpupoOHbLX AHA0208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Tonaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXHMBOM MPHUPOAEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmumer u cxembl: «llepuonnyeckas TabIWIla XUMHYECKHX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl OEenKOBOW MOJNEKYNb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKyI
TunuaoB», «HyknenHoBwie KUCIOTE, «CTpoeHue MosieKyabl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0ETKOB ¢ MTOMOIIBbIO KaYeCTBEHHBIX PEAKITUI».

JlaboparopHasi pabora «l/ccienoBaHne HYKIEMHOBBIX KUCIIOT, BBIAEICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPTaHU3MOBY.

Tema 5. Ctpoenue U QyHKINH KICTKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa3oBaHUS KIETKH.



CtpoeHne TmNpOKApUOTHUECKOW KJeTkh. KierouHnas cTeHka OakTepwii W apxei.
OcoOeHHOCTH CTPOEHUS TeTepoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoennie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, oOneruénHas nuddys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponurnaemocts MemOpanbl. PaboTa
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronna3zma. Ilutozons. Lurockener. /IBwxkenue 1murTomiazmbel. OpraHouAbl KIETKH.
OpHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTuueckas cetb (JIIC), anmapar ['onbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUIMHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIETKH.
CtpoeHue TrpaHyIsIpHOTO peTHKynyMa. Mexanuzm wnanpaenenus 6Oenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHbI)
SHJOIIa3MaTHUeCKuil peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbix KieTok. Kierounstii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIACTUIbl. [Ilpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
(GYHKIMM MHUTOXOHIApUH W 1miacTul. llepBuuHble, BTOPUYHBIE M CIOXKHBIE IJIACTHJIbI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanubie opranouzsl kinetku CtpoeHue v (yHKIIUU HEMEMOpPaHHBIX OpPraHOHMIOB
KIeTKku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTbl. AKmuHogvle
Muxpogunramermol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHE€ U JBUKEHHE KIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuroruiasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokeHHe XPOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaThuHa — TUCTOHBI. J{uHamuxa s0epHou
0bonouku 8 mumose. foepHuiil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpan U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOM KIeTKu», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpoeHHe pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUN», «SAapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

Jladoparopnasi padora «/3yueHnue CTpOCHHS KJIETOK Pa3IUIHBIX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanne miua3Mosn3a W JICTUIA3MOJIM3a B PACTUTEIIBHBIX
KIIETKaxX.

IIpakTuyeckas padora «3yueHue NBHKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NpeBpallieHue JHEPTUHN B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIN. YuacTue KUCIopoa B OOMEHHBIX MPOoLeccax. DHEPreTHIecKoe
oOecnieuenue kietku: npespamieHue AT® B oOMeHHBIX nporieccax. PepMEHTATUBHBIN XapakTep
peakuuii kieToyHoro Metabonusma. @epMeHThI, UX CTPOEHUE, CBOMCTBA M MEXAHU3M JEHUCTBHSL.



Kodepmentsl. OTnnuns pepMEHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. benku-akTuBaTOpHI U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEaKIUWd OT pa3IHMYHBIX
(hakTopoB.

[lepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUCEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (potocunTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIx (GakTOpoOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, Keae300aKTepun, cepodaKkTepun, BOJOPOHbIE OaKTepr. 3HaUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHUsI U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oose3Hei.

AdpoOHBIE OpraHM3MBl. JTambl >HEPreTHYecKoro obmeHa. IloAroTOBUTENBHBIN STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

Bbuonorndeckoe OKHCICHUE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHIpUI B mporeccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Ouepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnon ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OMEHa.

JdeMoHcTpannn

[Toprpersr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEPreTHYECKU OoOMeH», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000PYIOBaHUE /ISl IPUTOTOBJICHHUS ITOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlabopaTopnasi pa6ora «/3yueHue kaTaJIuTHUECKON aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTalasbl)y.

Jladboparopnasi pab6ora «lV3yuenue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi padora «CpaBHeHHUE TTPOIIECCOB (DOTOCUHTE3A U XEMOCHHTE3a.

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciiencrBenHast uHpopMauus U peajm3anus eé B KIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmzanms HacieAcTBeHHOM uHQoOpManuu. ['eHeTHYeckwil Ko, €ro CBOWCTBA.
Tpanckpunius — Matpuunblii cuaTe3 PHK. [puHmmne! TpaHCKpUNImMu: KOMITJIEMEHTapHOCTS,
aHTUIApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocuuTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKApHOT. Perymnsius ak THBHOCTH T€HOB y TpokapHoT. [ 'unoresa onepona (®. Kako0, XK. Mano).
Monekynapuvle mexanuzmvl dKcnpeccuu 2eHos8 y sykapuom. Ponv xpomamuna 6 pelynsiyuu
pabomul 2enos. Perymnsiys 0OMEeHHBIX MpolieccoB B kieTke. KieTounslil romeocTas.

Bupycsl — HeknieTouHble (pOPMBI JKU3HU M O0JIUTaTHBIE Tapa3uThl. CTpOCHNE TPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn JHK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.

BupycHsie 3a001eBaHus 4eI0BeKa, )KUBOTHBIX, pacteHuii. CIT1/], COVID-19, cormansabie
U METUIIMHCKHE TPOOIEeMBI.



Buoungopmamuxa: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxkmyprnoix
buonozuueckux oannvix. Hanomexnonozuu 6 6uonozuu u meouyune. Ilpoecpammupyemvle ¢pynxyuu
benxos. Cnocodbvl 0ocmasku 1eKapcma.

JleMoOHCTpan U

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmuer u  cxembl: «buocuHTe3 Oenka», «[eHeTmueckuii Kom», «Bupych,
«baxtepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza um muro3. OcobeHHOCTH
IpoleccoB, nporexaroumx B uutepdase. [loaroropka kinerku k aeneHuto. IIpecunrernyeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIBI
uHTep(dasbl.

Marpuunsiii  cunre3  JHK -  pemnukanumsa. Ilpunnuner  perumkanun — JHK:
KOMIUIEMEHTApHOCTh,  ITOJIyKOHCEPBATUBHBI  CHHTE3, aHTUIIAPAJLIEIBHOCTb. MexaHusMm
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMmepsl U TeaoMepasa. XpOMOCOMHBII
Ha0Op KJIETKHU — KapuoTun. JMIIOMAHBIM U ramiougHblii Habopbl XpoMocoM. ['omonoruyHsie
XpoMOcOMBI. [10110BBIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTagum MHTO3a U NPOUCXOAAIIME B HUX IIPOLECCHL. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3a.

Perynsauuss mMutoTHueckoro umkia kietku. [Iporpammupyemast kierouHas rubenp —
aronTo3.

Knerounoe sapo, XpoMocombl, hyHKIIMOHAJIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaLuu

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOE€HHE XPOMOCOMY,
«Permmukanus JJTHK».

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIpenaparsl: «MHUTO3 B KIIETKaxX KOpeIlIKa
JTyKay.

JlabopaTopnasi padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnass paGora «HaGmoneHne MuTo3a B KIJIETKAaX KOHUMKA KOpeIllKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOEHHUS U )KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIIETOUHBIE BOJIOPOCIIH, Apyrue NpoTUcThl. KonoHuaabHbIe
OpraHu3MBl.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tunbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTU CTpOEHHUs, GYHKUUH U PaCHOIOKESHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeJI0BEKa. THUIIBI ’KUBOTHBIX TKaHEW: AMUTEINANIbHAS, COEIUHUTENbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIIOIIOKEHUS] TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHoB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactennii. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIll 1 BHyTpeHHMH cKkeneT. CTpOEHHE U TUIIBI COEIMHEHUS KOCTEH.



JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

Iluranue opranusmos. [lormomienure BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. IluTaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILEBAPEHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
xeinesbl. [IuimeBapuTenpHas cucTemMa 4esloBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
noBepXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKaOepHoe M J€roynoe
JIpIxaHue. JIpIXaHMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. JBOJIOLMOHHOE YCJIOKHEHUE
CTpOo€HHUS JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTema dYejnoBeka. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaOIUX. Perynsanus apixanus. [{pixarenpHbie 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEILECTB y *KUBOTHBIX. KpoBeHOCHAas cuctema u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOIIMOHHBIE YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KUBOTHBIX.
Pabota cepaua u e€ perymsiusi.

Boeinenenne y opranu3moB. Beigenenwe y pacreHuil. BbiaeneHue 'y KMBOTHBIX.
CoxkpaturtenbHble Bakyoiau. Opranbl BbieaeHus. OUibTpanusi, CeKpenus 1 00paTHOE BCAChIBAHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaedeHHUs. CBs3p MOJIOCTH Tela C KPOBEHOCHOH U
BBIIETIUTENIbHON cucTeMaMu. BbijeneHne y IMO3BOHOUHBIX J>KMBOTHBIX M 4yesoBeka. lloukwu.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y 0JIHOKJIETOYHBIX OpraHu3MoB. Copbl OaKTepuil U LUCTHI
MpPOCTEUIINX. 3aumTa y MHOrOKJIeTOuHbIX pacteHuid. Kyrukyma. CpeactBa macCHUBHOM H
XUMHYECKOM 3a1IuThl. DUTOHIUIBI.

3alnTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3alllMTa OpraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii W npHOOpPETEHHBIM  crienupHUUecKuil UMMYHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpOxKJIEHHOr0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PazppaxkumocTs W perynsuus y OpraHu3MoB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxumMocTh U peryisiius y pacteHuil. PocTOBbIE BelecTBa U HUX
3HauEHUeE.

HepBHast cucrema u pedrexkTopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednexropHas nyra. besycioBHble u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsuuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIXx», «TkaHU pacTeHHI»,
«KopueBbie cucrembr», «CtpoeHue crednss», «CTpoeHHe IHCTOBOM TMIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener 4emoBekay, «llmmeBapurenpHas cucremay», «KpoBeHOCHas cucreMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas CHUCTEMay,
«BpinenurenbHas cucremay», «HIOKpUHHAs cucteMay, «CTpoeHue MbIILby, «MMMyHUTETY,
«KumeynomnonaoctHbie», «CxeMa nuTaHus pacTeHHil», «KpOBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX



KMBOTHBIX», «CTpoeHHe ruapb», «CTpoeHune niuaHapun», « BHyTpeHHee CTpOeHHe N0KIEBOrO
yepBsi», «HepBHast cucrema pwi6», «HepBHast cucrema narymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, )KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHuUE ISl IEMOHCTPALIMU TIOYBEHHOI'O ¥ BO3IyLITHOT'O MUTaHUsI PACTEHUH, pacllenIeHUs
KpaxMmaisia ¥ OelKOB 1o AecTBHEM (EepMEHTOB, 000pyIOBaHKE IS IEMOHCTPALIUHU ONBITOB 110
WU3MEPEHUI0 JKU3HEHHOW EMKOCTH JIETKMX, MEXAaHU3Ma [JbIXaTCIIBHBIX JBUXCHWUM, MOZACIU
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHel ) KUBOTHBIX.

JlabopaTopnasi padora «l3y4yeHne opranoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0Boe. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTku, nmiau ramersl. Meno3. Cragun Meinosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimeBoe pazButue. ['ameTorenes y ;kuBoTHbIX. [lomossie xene3br. OOpa3oBanue
Y pa3BUTHE MOJIOBBIX KJIETOK. CriepMaTorenes u ooreHes. CTpoeHUE NOJIOBBIX KIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WNunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopgoeenes — o0na u3 enasnvix npodiem samopuonoeuu. Konyenyus mopgpoeenos u
mooenu mopgoeenesa. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpumepe JSArymku). [Ipobnenue.
Tunsl apobnenus. /Jemepmunupogannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU APOOJIEHUST MIIEKOMHUTAIOMINX. 3apOJBIIIEBbIE JIUCTKU (TacCTPYJISLIMS).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JHMCTKOB. B3anMHOe BiIMsSHHE 4YacTed
Pa3BUBAIOIIETOCS 3apo/iblia (AMOpHUOHANIbHAS MHYKIIHS). 3aKJIaKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ylbTaT UepapXUUYeCKUX B3aUMOEWUCTBUI reHoB. BiausHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKpYXKAIOUIEH cpeabl.

Poct u pa3Butne xuBOTHBIX. IlocTomMOpuoHanbHbIl mepuoxa. Ilpsmoe u Hempsmoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO M HENPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B IPUPOJE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl pEryjsiliMM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnosibl OHTOreHesza 4eaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHuoxenue u pazsutue pacteHuil. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM ITUKIIE
pactenuii. OO6pazoBaHue CIIOp B Mpoliecce Meio3a. ['Tamerorenes y pacrennii. Omio10TBOPEHHUE U
pa3BUTHE DPACTUTEIBHBIX OPraHW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX PAaCTEHHHU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PAaCTEHUI U JKUBOTHBIX.

JleMoOHCTpaL UK

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBI», «Pa3MHOXXEHUE TUAPHIY,
«Meito3», «Xpomocombly, «[amertorene3y», «CTpoeHHE SMICKICTKA U CIIEPMATO30UIa»,
«OCHOBHBIE CTauU OHTOreHe3ay, «IIpsmoe u HenpsAMoe pa3BuTHe», «Pa3BUTHE MANICKOTO KyKay,



«Pa3Butne capaHun», «Pa3zBuTue ISrymku», «/{BoilHOE OIJIOAOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYIOJBHBIX pacTeHUl», «KU3HEHHBIA LHKI
MOPCKOM KanycTbl», «KU3HEHHbIN UK MXa», < KU3HEHHBIN IIUKJI TANIOPOTHUKAY, «KM3HEHHBIN
LUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «l3yueHue CTpoeHHUsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBlIIeHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIUX PACTCHHIN».

Tema 11. 'eHeTHKA — HayKa 0 HACJIEJACTBEHHOCTH U M3MEHYHBOCTH OPraHN3MOB

Hcropust craHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butin renetuku. Padotst H. K. Konbiosa, H. 1.
Baeunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC NPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTUN, (eHotun. OCHOBHBIE METOAbl T€HETUKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYISPHO-TEHETUIECKUN.

JdeMoHcTpannn

[Toptpetsr: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! 1 cxeMbl: «MeTOIbI TCHETHKIY, «CXEMbI CKPEITUBAHUS.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemrBanue. [lepBblit 3axkon MeHens — 3aKoH eAMHO00pa3usi THOPUI0B
nepBoro nokoJjienus. [Ipasuino nomuHupoBanus. Bropoit 3akoH MeHenst — 3aK0H pacllerICHUs
npu3HakoB. lluTojormdeckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ HIOTE€3a YHCTOTHI
ramer.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHbBIl ~ XapakTep — HacleJOBaHUS.
Pacmiennenve mpu3HakoB MpU HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe HacleI0BaHNe
TE€HOB, HAPYIICHHUE CIETUICHHUS MEX 1Yy TeHaMH. XpOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAEICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CIEIVIEHHBIX C IOJIOM.

I'enoTun kak 1menoctHas cucrema. IlmeloTponuss — MHOXKECTBEHHOE JEHCTBUE T€HA.
MHoOXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHbIX TeHOB. KoMIJIEeMEHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3HOIOTHYECKHUX MTPOIIECCOB, TOBEACHUS U KOTHUTUBHBIX (QyHKIHH. ['eHETHIECKe MEeXaHU3MBbI
CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMAPa3UT» U «XO35UH — MUKPOOHOM.
['eHeTH4eckue acreKThl KOHTPOJS M M3MEHEHUSI HACIEJICTBEHHONW MH(POPMAIMH B TMOKOJEHHUSIX
KJIETOK U OPTraHW3MOB.

JleMoOHCTpaL UK

IToprpetsr: I'. Menaens, T. Mopras.

Tabmumupl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akon MeHmemns»,
«AnHanuzupymoliee ckpeuBanuey, «Hemnonnoe noMuarpoBanue», «CLEIIEHHOE HACIeJOBaHUE



MPU3HAKOB y Apo3oduiby, «I eHeTnka nonay, «Kapuotun yenosekay, «Kapuotun apo3opuis,
«Kapuotun nutis», «MHOXKECTBEHHBIN ajienn3My», «B3zauMoaeiicTBre reHoBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
IIOKOJICHUSI U PACIUECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS MIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMHU CLEIJIEHHOTO HACIEAOBaHUs IPU3HAKOB,
CBETOBOI MUKPOCKOI, MUKpompemnapar: «po3opunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD».

IIpakTuyeckas paGora «V3ydyeHue pe3yabTaTOB AUTHOPUTHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBie reHotuna M cpeabl npu (GopMupoBaHuH (eHoTHNna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPHU3HAKUM. Buael  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBECHHAS.

MonudukanronHas U3MEHYUBOCTh. Ponb cpeabl B (GopMUpPOBaHUM MOIUGUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanucen). CpoiicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

['enotunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
M3MEHYUBOCTU. POy KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHHH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpeZieJIax OJTHOTO BHJA.

MytanonHas W3MEHYMBOCTb. BHbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHble W UHAYLHUPOBAaHHbIE MyTallMM. SnepHble W LUTOIIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MojoBble MyTauud. [IpuynMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHbl U HX
BJIMSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOTO IpoIecca. 3aKOH TOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoHCTpanuu

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl u cxembl: «Buapl u3MeHUMBOCTHY, «Moau(UKaMOHHAS W3MEHYUBOCTDHY,
«KomOMHaTUBHASI U3MEHYUBOCTHY, «Meio3y, «OmnoaoTBopenne», «I eHeTudeckue 3a001eBaHus
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: XuBble W repOapHble 3K3eMIUISIPbl KOMHATHBIX PAacTeHHUH, PUCYHKU
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHue 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTHU. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOM».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIPENapaTax)».

Tema 14. I'eneTnka yejioBeKka

Kaprnorun yenoBeka. MexayHapoaHass NpOrpaMMa HCCIEIOBAaHHUS T'€HOMa 4YeJIOBEKa.
MeTtoapl n3y4eHUs] TeHETUKU YellOBEeKa: TeHeaJOrnYeCKUid, OJIM3HELOBbIN, IUTOrC€HETHUECKHUH,
MONYJIALUOHHO-CTATUCTUYECKUHM, MOJIEKYJIIpHO-TeHeTnYecKnii. COBpPEMEHHOE OIpenesiCHNe
TEHOTUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomouisro [11P-
aHanuza. HacnencrBennsie 3a00seBanus yesnoBeka. ['eHHbIe 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bonesnn ¢ HacienCcTBEHHOM NpPeapacloyIoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETUYECKUX 3a0ojieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCYyJbTHpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUUECKOTO Ipy3a». DTUUECKHUE acCIIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmueckass IpenpacrnoiokeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoHCcTpaL MU

Tabmupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padbora «CocTaBiCHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJeKUus. 3apOoXKICHHUE CEIEKIMU W JoMecTukanuu. Yuenue H. U.
Bagunosa o LleHTpax mpouCcX0XACHUS 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/IaHMH COPTOB PACTEHUH U OPOJI )KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX
psAoB B HaciencTBeHHoM n3MeHunBoctd H. WM. BaBunoBa, ero 3HaueHue sl CENEKIIMOHHOM
paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. icKycCcTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C IOMOIIBIO OIICHKH (DEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHUITY C TOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanuvoHHbIN 1
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHne TeHOMHOTO PEIaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK s momydenus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuansanus. BAU3KOpoACTBEHHOE
CKpellMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirBaHue, Wik ayTOpuauHr. ['eTtepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenne Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHIKEHHS CENEKIMHU pPACTEHUH U
KUBOTHBIX. «3€1EHas peooyYUsLy.

CoxpaHeHUEe U U3YYCHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JMKUX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSJOB B HACJIECACTBEHHOW H3MEHYMBOCTH», «METOIBI CEIEKIUN»,
«Otnanénnas rubpuauszanus», «MyrtareHes».

JlabopaTopnasi pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PaCTE€HHH M TMOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEeKIIUM PAacTeHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0TMS U CHUHTETHYeCKAasi OMOJI0THS

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTuka. TpaauluoHHas OWOTeXHoOJOrus: XxjeOoreueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorunueckuii cuure3. OOBEKTHI
MUKpoOunosiornyeckux TexHosaoruil. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.



Co3naHne  TEXHOJOTMM W MHCTPYMEHTOB  LEJCHANPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HHsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MY TH.

Kiterounass umHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTCHUM MU KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuaud3anus M coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
TaluiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyutre. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHcTpyK1Ms AWLIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALIUU SIIEP KIETOK.
Texnonoeuu  0300poénenus,  KyIbMUSBUPOBAHUA U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U TeHHass MHXkeHepusi. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBaHUE
pexkombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TIeHHOU
VHKXEHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas udposas meaunuHa. I[TIP-nuarnocTuka.
MeTaboI0oMHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcnonbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3 D-6nonnxenepus
JUIs pa3paboTKH (PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMS KOMILICKCHBIX
TKaHeW cOYeTaHWeM TEXHOJOTUI TPEXMEPHOro OMONpPUHTHHTA U ckaddoNauHTa A pelleHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LETIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYISIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIeprKalIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

JleMoOHCTpaLuu

Tabmuiet u cxembl:  «lcmonbp30BaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
pOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXEHEPUs».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuueckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKCeKypeust «bHOTEXHOIOTNS — BayKHEHIIAsk IPOU3BOANUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:kaeHune ¥ pa3BUTHE IBOJIOLMOHHBIX NpPeICTaB/IeHUH B 0M010rMu

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBwxkynme cuiabl 3BodMonMM  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
Pa3MHOXXEHMSI OPTraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas Teops 2BOJIIOIIH.
CoBpeMeHHas HBOJIOLMOHHAs OHONOrUs. 3HauU€HHE HBOJIOLHMOHHONW TEOpUU B (POPMUPOBAHUH
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuner u cxembl: «Cucrema >xuBoi npuposl (mo K. Jlunuero)», «JlecTHuma *KuBbIx
cyuiects (1o Jlamapky)», «Mexanu3m popMHUpPOBaHUS MIPUCTIOCOOTICHUN Y PACTEHUI 1 )KUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra nyremectBust Y. lapsunay, «Haxoaxu Y. Japsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHue», «Ilopoasl romybeit», «MHoroobpasue KyIbTypHbIX (popm
KarnycTb», «[lopoasl AOMamIHUX >KMBOTHBIX», «CxemMa oOpa3oBaHHs HOBBIX BUAOB (mo Y.



HapBuny)», «CxemMa COOTHOLICHHS JBIXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE TMOJOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIVI.

Tema 2. MUKpPO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak B3JaeMEHTapHas eAuHULa 3BoouMHU. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOpPHl (IBMIKYIIME CHJIBI) HBOJIONUH. MyTaIllMOHHBIA MpoIecc.
Komb6unarusHas u3mMmeHUnBOCTh. [peii reHoB — cirydaiiHble HEHANPaBICHHbIE U3MEHEHHUS YaCTOT
aieneid B monynsnusax. Jddext ocHoBarens. Ipgexm dOymuviiounozo eoprviuka. CHudiceHue
2EHeMU4ecKo20 pasHooopasus: npudursl u cieocmeus. llposenenue s¢hghexma opetigha 2eros 6
oonvwux U manelx nonyiayusx. Murpanun. M3onsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAas ), OroJoTHYecKas (PEnpoIyKTUBHA).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCTeCTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOLIUH, pa3pbiBatonuil (au3pyntuBHbii). [lonoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3ylbTaT MHUKPOIBOJIIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl 1 uanoanantanuu. [IpuMeps! mpucnocodaeHmnii y
OpraHu3MoB:  Mopdoiorudeckue, GU3MOIOTHYECKHUE, OUOXHMUYECKUE, MOBEJICHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHH.
Wzomsiust — kimoueBoid  pakTop BUmooOpaszoBanus. Ilytm u crmocoObl BUI000pa3OBaHUS:
ajonarpuueckoe  (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTeIbHOCTh 3BOIIOIIMOHHBIX IPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BomtonmoHHON Ouonoruu B pa3padOTKE HAy4YHbIX METOJOB COXPaHEHMUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHUYUBOCTHY, «[loMynsalnoHHas CTPYKTypa BUIA»,
«Cxema mposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBUXKylIne CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCcKass H30JALMs MONYSIUMKA ceBaHCKOM ¢openny, «I'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOUPCKOM M JTMCTBEHHUIIBI AaypcKoib», «[lomysiioHHbIE BOJHBI YUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeicTBUA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIEe»,
«ITokpoBUTENBCTBEHHAs! OKpacKka XKUBOTHBIX», «lIpenymnpexaaromas oOKpacka >KUBOTHBIX,
«Puznonoruueckue aganrauuny, «I[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIbHOCTDY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
Bus0ooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOe BHMJI000pa3oBaHMe BHUIOB CHHUI, «[lomumionasl pacrenuit», «KamyctHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3BEeper C
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHHi OJIM3KUX BUIOB, 00pPa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB U UX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus M eé pe3yJibTaThl



Metoasl n3ydeHuss MakpodBoJronnu. I1aneoHTonornueckre MeToAbl U3y4€eHUs IBOJIIOLINN.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomonuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKkre METObl M3YyYEHMs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOIEKyIsIpHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YUCHHs  HBOJIOIUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (MpaBWiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUL.
HeoOpaTtumocTs 3Bostoninn. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLMY.

JdemoHcTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JIOIAAN», «APXEONTEPUKC, «3BEpo3yObIe
suiepe», «Cterouedans», «Punnodure», «CeMeHHbIE ManopoTHUKNY, «buoreorpaduyeckue
30HBI 3emin», «/lpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHATIBHOIO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMUHBIE U aHAJIOTUYHBIE OPTaHbL», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M HIMMIaH3e», «[JaBHbIE HaNpaBiICHUS
ABOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO6opynoBaHue: KOJJIEKLMH, TepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxnaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHepMusl.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuuoHM3M). ['umore3a MOCTOSIHHOTIO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostonuy. [InanetapHas (reonoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muiepa u I'. FOpu. O6pazoBanue noimmepoB U3 MoHoMepoB. KoanepBatHas runoresa
A. W. Onapuna, runote3a nepsuuyHoro OynboHa JIx. XonjeiHa, reHeTnyeckas rumnoresa [
Ménnepa. Pu6o3umsl (T. Uek) u runotesa «mupa PHK» V. I'mnbepra. @opmupoBanne meMOopan
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emnmum u Mmeroabl €€ wu3ydeHusa. lckomaemble OpraHM4ecKHe OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHasT M aOCONIOTHAasE T'€OXPOHOJIOTHS.
['eoxpoHOIOrMUecKas Kaja: S0Hbl, 3Pbl, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannueckoil spomtonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIIETOK.
Oomonus MeTabonu3Ma. Bo3HuKHOBeHHME mepBbIX 3KocucTeM. CoBpeMeHHble MUKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHUPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HHMKHOBEHHE OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl PaCTEHUH.
Beixon pacrennii Ha cyny. [losiBneHne cCiopoBbIX pacTeHMI U 3aBOE€BaHKE NMHU Cyln. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpJ0BbIe
JKUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Iponucxoxknenne aMmpuoOuii 1 penTuiIni.



[TpoucxoxaeHne miekonuTaromux W nTUll. [lpuHiun kmodeBoro apomopdosa. OcBoeHue
0ECII03BOHOYHBIMH H TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXxeH, MpOoTepO30H, MaIe030i, ME3030i,
KaifHO30#. O01Ias XapakTeprUCTUKA KJIMMAaTa ¥ Fe0JI0rH4ecKuX mporeccoB. [losBieHme u paciuser
XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3oBaHHUE: €ro YyCJOBHsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U ciencteus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHsi OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHndeckoro mupa. [IpuHIUIBI KIaccHPUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaL U

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxJeHust xu3zHm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHuueckon
3BOIIOLUNY, «I'eoxpoHosiornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON SBOJIIOLUNY,
«Cxema 00pa3oBaHHs DYKAPUOT IyTEM CUMOHOTeHe3ay, «CrucremMa )KUBOHM mpupoibl», «CTpoeHHe
BUpyca», «Apomopdosbl pacteHuit», «PunnoduTe», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHorokneTounsle  Bogopociany, «Mxu», «llanopoTHukn», «l['0JOCEMEHHBIE PACTECHUSY,
«Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosnoctusie», «llinockue yepBu», «UIEHUCTOHOTHEY,
«Pv10BI», «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuipy, «Muekonutaromuey», «Pa3Butue
JKU3HU B apXeUCKON 3pey», «Pa3BuUTHE XKM3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTHE XKU3HMU B
Najaeo30MCcKoM pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO MUPAy.

O6opynoBanue: repOapuu pacTEHUH pPa3IUYHBIX OTIEIOB, KOJJIEKIHWHA HACEKOMBIX,
BIIQXKHBIE TIpenaparhl >KMBOTHBIX, PAKOBHHBI MOJLTIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUIL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO0 CUHTE3a OPTaHUYECKUX COCTMHEHUN B IEPBUYHOMN aTMochepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OPTraHU3MOBY.

IIpakTuyeckas padora «/3ydeHre ocOOEHHOCTEN CTPOCHUS PaCTEHUI Pa3HBIX OTACIOB.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pazniensl u 3a1aun anTponoaorur. MeToabl aHTPONOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJNOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbBIEC HAYYHBIEC TEOPUH.

CxoncTBo uenoBeka ¢ KUBOTHbIMU. (CHcTeMaTHyecKkoe TOJIOKEHUE YeJIOBEeKa.
CBuzeTeNbCTBA CXOJCTBA 4YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHLHO-MOP(]OJIOTHUYECKHE,
AMOpHONIOTHYECKUE, (UZHOIOTO-OMOXUMHUYECKHe, TMOBeAeHUecKne. OTINuYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOX0K/IEeHHE M KOMIUIEKC CBS3aHHBIX C HUM MPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

JIBuoKky1iue cuiibl ((pakTophl) aHTPOIIOTeHE3a: OHoIornyecKkre, conranbHbie. COOTHOLICHHE
OMOJIOTUYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTa U aHTpoOIIOreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIHI) U
paHHME TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U TIOJeH. ABCTPAIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reinenboeprekuit —



001Iunii MpeOK HEeaHAEPTATHLCKOTO YEJIOBEKA U YEIOBEeKa pa3yMHOT0. UenoBeK HeaH1epTalbCKUN
Kak BHUJ JIFOJCH XOJIOJHOIO KiauMmara. YernoBeK pa3yMHBI COBPEMEHHOI'O THINA, AEHUCOBCKUMN
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX 4YEJIOBEKA.
MyrauuonHsiii npouecc u nonumop¢usM. IlonynsunoHHble BOJIHBL, Apeid reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonsrue o pace. bonbiime pacel: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (9KBAaTOpUAJIbHAS), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCcelIeHUusl 4YeJoBeKa 1Mo IulaHere. EauHcTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YeI0BeKa K pa3HbIM YCIOBHAM OKpY Karomien
cpeabl. BiausiHue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOrHI0 U (PU3HOJIOTHIO
YeJI0BEKa.

MexaucuuiuinHapaele  MeTolapl B (pu3nueckod (OMOJIOrMuYecKoi) aHTPOIOJIOTHH.
OBOJIIOLMOHHAs ~ AHTPOIIOJIOTMST M MAJCOAHTPOIIOJIOTUS  YEJIOBEUYECKUX  IOIYJISALMM.
bruocounansHple  MCCIeAOBaHMA ~ IPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIHOLUU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannn

IToprpersr: Y. [lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeToabl aHTpoOMONOTUN», «['OJIOBHOH MO3r  YeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonurek», «4enoBek ymenbiit», «HenoBek NpAMOXOIAIINN», «J{eHUCOBCKUI YeI0BEK»
«Heanpepransuel», «KpomanboHus», «lIpenkn denoBekay», «OTambl 3BOJIOLUU YEIOBEKaY,
«Pace1 uenoBekay.

Ob6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHallbHOW KyJIbTYphl IIPEIKOB
4eloBeka, penpoaykiun (pororpaduu) KapTUH ¢ MEPOTOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
IPOMCXOXKAEHUS YenoBeka, (oTorpadmu HAXOJOK MCKONAEMbIX OCTATKOB YEIOBEKa, CKEJET
YyeJloBeKa, MOJIENb deperna 4eloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJOBeKa M KHCTU
LIMMITaH3€, MOJEIIN TOPCA MIPEIKOB YEIOBEKA.

JlabopaTtopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa YelIOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3ydyeHue 3K0JOTMYECKUX aJaNTallUNA YETOBEKay.

Tema 6. IKo0s10rHs1 — HAYKA 0 B3AaMMOOTHOLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue U pa3BuTHE dKosoruu B Tpynax A. ['ymbGompara, K. @. Pynwe, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXarollel cpefbl: JOKaIbHbIH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIoBEYeCTBA C MNpupoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL UK

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxemsbl: «Paznensl 3koa0run», «MeToabl 3KoIorun», «CxemMa MOHUTOPHHTA
OKPYKAIOIIEeH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBaAHUI.

Tema 7. Opranusmsl 4 cpea 0OUTAHUSA



Oxosiorndeckue  (GakToppl W 3aKOHOMEPHOCTH wuXx jeictBus. Kiaccudukamms
HKOJIOTHYECKUX  (paKkTOpoOB:  aOMOTHYECKHWe, OMOTHYECKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBuno muaumyma (K. llnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJornueckuii ¢akrop. [elicTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CurnaibHas poib cBeta. oronepuoansm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTs kak skonorumdeckuii ¢akrop. [IpucnocobieHus pacTeHHl K TMOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucmocobienus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3YIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3moB. [IpucnocobiaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHennue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHou ¢opme. JKusHeHHbIE (HOPMBI
pacTeHui: JaepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJIHOJETHHE TpPAaBBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHOTHYECKHMX  B3aUMOJCHCTBUH:  KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus, MyTyaln3M, KOMMEHCAIH3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuupl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUUECKHUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTUYECKUE aJanTali XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonoruyeckue put™Me», «KusHeHHbIe HOPMBI pacTeHuin», « Ku3HeHHbIe POPMBI JKUBOTHBIXY,
«2KocHUCcTeEMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOMHOro secay», «llemu nutanus»,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanusm».

OOGopynoBanue: repbapuu pacTeHHM W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pasIMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUH, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJJIEKIMH TEeTUI0MIO0UBBIX, 3MMOCTONKHX, MOPO30YCTONYHBBIX paCTEHUI,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOcAIUXCS K Turpoduram, kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHUS TaHHBIX TPYII, KOJUIEKIIMH dKUBOTHBIX, OOMUTAIOIINX B Pa3HBIX
cpenax, Trepbapum M KOJUIEKIMHM pacTeHUWH M JKUBOTHBIX, OOJaJaOIIUX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUM KHU3HHM, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU )KMBOTHBIX, YYaCTBYIOIIMX B
Pa3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTropnasi padora «BrisBieHHe MPUCTIOCOOICHNNM OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONCHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnass padora «AHaToMH4YecKHMe OCOOCHHOCTM PACTeHHUH U3 pa3sHBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisiuuu. [lomynsanusa kak Ouonoruyeckas cHUCTeMa.
Posib HeomHOpOAHOCTH cpenbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIIOTHH BUAOB B



(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI oMy auuidi. OCHOBHbIE MTOKA3aTeNN MOMYIISIINN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YMCISHHOCTH mnomyisiuu. [uHamuka
NONYJISIUUU U €€ perysanusa. buornueckuil moTeHuMan nonyasiuud. MoaenupoBaHue JMHaAMUKU
nonyisiuud. Kpussle poctra uyucienHoctu mnonyisuud. Kpusbslie BbDKHMBaHMS. Perymsius
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »dKoJIOTMYECKOW HuUIIe BHaa. MecTtooOutanue. MHoOromepHas MOJENb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl s3kosiornyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TOBEJCHUS M MUrpAlMi >KUBOTHBIX. buojornueckue uMHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYECKHAE XapaKTEPUCTUKU MONYIsuny, «IIpocTtpaHncTBeHHas
CTpPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuisl nomymsquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3UYHBIMH opraHuzmamuy, «Monens skonoruueckoi Humm Jlx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOnenust ceMsH pacTeHUN K PACCEECHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHu3MamH B
OuoreHo3e.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpTraHMU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHHU.
Tpoduyeckue nenu U cetu. AGUoTnyeckue OJOKH dKocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BeiiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMUIbI
yucesl, OnomMacchl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nyxmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKocucmeMbl 03€p U peK. IDKocucmemvl Mopeli U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oposckas duopa u dayHna.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuYEHHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6u006-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMH IKOCHCTEMaMH. Y CTOWYHBOCTH
OpraHM3MOB, TMOMYJSILUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOGHAX, OCHOBbl IKOJN02UHECKO20



HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdemoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKkTypa OHOLIEHO3a», «DKOCHUCTEMAa IIMPOKOIUCTBEHHOTO JIEcay,
«DKocucTemMa XBOHHOro Jeca», «DyHKIHMOHAIbHBIC TPYMIBI OPraHU3MOB B IKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMuIa YUCeT», « IKOJIOTHUECKas MupamMuia OMoMacch», «DKOJOTHYECKast
nupamuia sueprun», «OdpazoBanue 6onotay, «llepBuunas cykueccus», «BocctanoBienue jieca
nocJje noxapay, «JKoCucTeMa 03epay, «ArporueHos», «KpyroBopoT BelecTB U MOTOK SHEPTUU B
arpoiieHose», «IIpumepsl yp6oskocuctem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesla NTHUI[ U 3BEpeH,
repOapuu KylIbTYPHBIX U JUKOPACTYLIUX PACTCHU, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

JlabopaTopnasi pabora «/3ydyeHue pazHooOpa3usi MEJIKUX MOYBEHHBIX WICHHCTOHOTHX B
Pa3HBIX KOCHCTEMAX.

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXO/JI0JIbHBIM UJIM IOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCHs B arpOdIKOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — olmennanerapHas 00ojgouka 3eMiH, TJie CYIIECTBYET WM CYIIECTBOBala
)u3Hb. Pasputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKupoe BemecTBo 6uochepsl ¥ ero PyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKUE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTD siBNIeHHI B 6uocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpA, XBOIHbBIE
jeca, CMEUIaHHbIe W IMIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOIIMUECKHUE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MHpP OMOMOB CYIIIH.

CtpykTypa U QyHKIIUS )KUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTEHITHAaIa U OMOCPEPHBIX
byHKUIU.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «I'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnoposaa B mpupoae», «KpyroBopot Boabl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knmnmatudeckue mosca 3emimy, «TyHnapay, «Taiiray, «CMemanHbIi
necy, «lllupoxonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHs», «Tponudeckuii mec.

OGopynoBanue: repOapuu pacTeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYECKHE KpU3UChI U UX TpUYHHBL. BozjaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arps3HeHue BOAHOM cpeabl. OXpaHa BOAHBIX
pecypcos. Pa3zpymenne moussl. OXpaHa MOYBEHHBIX pecypcoB. VI3MeHeHHe Kiumara.

AHTpPOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE TNPHHIMIBI OXpaHbl Tpuponsl. KpacHeie kuHuTH. OC000
oxpansiemble npupoanbie Teppuropun (OOIIT). borannueckue caabl U 300J0THYECKUE MTAPKH.

OCHOBHBIC TIPUHITUIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA U MPUPOABI. PanmonansHOE
IOPUPOJIONIONIB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TII00aTBHBIX YKOJIOTHYECKHX KpU3HUcoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €T0 BEPOSITHBIE MOCIIE/ICTBUSI.

PazBuTHe METONOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOL



anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhole ungopmayuonmvie
cucmemyl, obecneuusarouue 00CmMyn K uHpopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.
JdemMoHcTpauMu
Tabmuubl u  cxembl: «3arpssHeHue atMocdepbl», «3arps3HeHHe THIPOChephD»,
«3arps3HeHue no4Bby, «IlapHUKOBBII 3P dexT», «Oco00 oxXpaHseMble MPUPOIHBIE TEPPUTOPHUL,
«Mopenu ympaBisieMOro MUpPay.
O6opynoBanue: ¢potorpaduu oxpaHsieMbIX pacTeHUH 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHON KHUTH pErHOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYaArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBbI MO OMOJIOTHUHU BBIICICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuyue momusayuyu K OOyUEHHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOEXKJIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMU  yCTaHOBKaMH, NPHUCYIIUMU  CUCTEME
OMOJOTHYECKOTO0  OOpa3oBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM JEATETHHOCTH B COOTBETCTBUHM C TPAJAUIIMOHHBIMH POCCHUHUCKHUMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoleccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aHMHOIO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3y/bTaThl OCBOCHHS Y4eOHOTO mpeamera «buonorusy TOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHHCKOTO  OOIIIECTBa,
paclIMpeHHe KU3HEHHOTO OMNbITa U OMNbITa JAEIATEIBHOCTH B MPOLECCE pean3aliid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIIMK  OOY4YarOIIeToCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOoHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUHN YUEOHBIX MPOEKTOB,
peleHnr y4yeOHbBIX U TO3HABATENbHBIX 33]1a4, BBIMOIHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHUE YYHUTBIBAaTb B  CBOMX JIEUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HBIMU YOEXKIEHUSIMU, KyIbTyPHBIMUA [IEHHOCTSMHU U COLIUATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MO3HABATENIBHBIX W HCCJIENOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COIEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU M BOJIOHTEPCKOU IEATEITLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepe] PonaMHOW, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, CBOH SI3BIK M KYJIBTYPY, MIPOIILJIOE U HACTOSIIEE MHOTOHAITMOHAIIBHOTO Hapoaa Poccuu;



[IECHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEANIO U MAMSITHUKAM IIPUPOIBL, TOCTIKCHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJl POCCHHCKUX YUIEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHUH,
NOHMMaHHUA 3HA4YCHUs OWOJIOTUM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJOBEKAa U
COBPEMEHHOT0 O0IIECTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHIICKOTO HAPOAA;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYALUIO U IPUHIMATh OCO3HAHHbIEC PEIICHHS, ODUEHTHPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYHNBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJHUTENSIM, CO3JaHUIO CEMbH HA OCHOBE OCO3HAHHOTO
NPUHATHUS IEHHOCTEH CeMEWHOW )KU3HU B COOTBETCTBUH C TPaIUIMAMU Hapo 0B Poccuu;

4) 3cTeTHYECKOT0 BOCIMTAHUS:

ACTETHYECKOE OTHOIIECHHE K MHUPY, BKIIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OONMIECTBEHHBIX OTHOIICHUH;

NOHMMAaHHE YMOIIMOHAIBHOTO BO3ICHCTBYSI )KMBOH MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE NPOSIBIIATH
Ka4ecTBa TBOPYECKOI JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHUsl, (OPMHPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOLMOHAIBHOIO 0JIArOMOJIyYH:

MOHMMaHKE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
COOJTI0IeHNEe TUTUEHUYECKUX MPAaBWI U HOPM, COAJaHCHPOBAHHBIN PEXUM 3aHITUH M OT/ABIXA,
perynsipHass (U3UYECKass aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

NOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30M1acHOTO
MOBEJICHUS B CUTYallUsAX, YTPOXKAIOLIUX 3JOPOBbIO U JKU3HU JIOJIEH;

OCO3HAHHE TOCJEICTBUA W HENPUSTHS BPEIHBIX TPUBBIUCK (YIOTPEOJICHUS aKOTOIs,
HapKOTHKOB, KypEHHS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTH K aKTUBHOM JICATEIHHOCTH TEXHOJOTHYECKON M COIMAILHON HAIPaBIEHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSTENIBHO BBIMOJIHATh TAKYHO 1€ TEIbHOCTD;

MHTEpEC K PAa3IUYHBIM chepaM MpodhecCHOHAIBHOW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BEIOOp OyayIelt mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KHU3HH,

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUpPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJOIMYECKOW KYJIbTYphl: HMpUOOpETEeHHE OIbITa IJIaHWPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEIIbI;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX Mpo0eM U IMyTel UX pelIeHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3YYSHHH OMOJIOTHH 3HAHUS M YMEHUS
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM INPHPOJIONONb30BaHHEM (coOroAeHNe
NpaBUJI TIOBEJCHHS B TPHPOJIC, HAPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITUE NCUCTBUI, MPUHOCAIIMX BPEI OKPY)KAIOUIEH HPUPOIHOU Cpee,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC HKOJIOTHUYECKUE MOCIEACTBUS MPEIITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYME PA3BUTOrO HKOJOTMYECKOIO MBIIUICHHS, JKOJOTHYECKOM KYJIBTYPhI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
[M03HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSL HAayKd U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JIHAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPBI KaK CPEICTBA B3AUMOICHCTBH
MEXIY JI0JIbMU U ITO3HAHMS MUDA,;

MOHMMAaHUE CIeNUPUKH OUOJIOTUM KaK HAayKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
palMoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O EeIUHCTBE MPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NIPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoodiIeM COXpaHeHuUs: IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW HMBHIIM3AIMU: 00ECIICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemarh pecypcHble NpodaeMbl pa3BUTHUSL YEJIOBEUECTBA, MIOUCKA MyTEH BhIX0Ja U3 INI00AIbHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIUOHATILHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTMYECKHX 3HAHWUU B LIETSX MOBBIIMICHUS 0O0IeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTHU O0y4aroumxcs, GopMUpyeMoil pu U3yu4eHur OUOIOTHH;

MMOHUMaHUE CYIIHOCTA METOJOB IIO3HAHHWS, HMCIIOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJydyaeMmble 3HAHUS [Js aHalu3a M OOBSCHEHUS SBJICHUU
OKPY’KaIOIIET0 MHUpa M TMPOUCXOIANIMX B HEM HM3MEHEHMH, YMEHHE Jenarh OOOCHOBAaHHBIC
3aKJIIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OHMOJOTHYECKHE 3HAHUS I PEHICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE LEHHOCTH HAYYHOM JEATEIIbBHOCTH, TOTOBHOCTHb OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IESITEIbHOCTh MHANBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEephIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM 1O OWOJIOTHUM B COOTBETCTBUM C >KH3HEHHBIMU
NOTPEOHOCTAMM.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOMIUXCS  MEXIUCIIUTUTMHAPHBIC
(MeXMpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SIBIIGHUE, TIPOIECC, CHCTEeMa, HAy4YHBI (aKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIIEeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUEe, HKCIIEPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYIATHUBHBIC), 00ECICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYarOIIUXCS;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIIIMHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.



B pesynprare wusydeHuss OWOJOTMHM Ha YypOBHE cpemHero ooOmero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayT chopMupoBaHBI MO3HABaTEIbHBIC yYHUBEpCalbHblE y4deOHbIE NeHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeJHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JTIOTMUECKOTr0 MBIIIUIEHUS (aHaI13a, CUHTE3a,
CpaBHEHHs, Kiaccu(uKaiuy, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJIOTMYECKHX IOHSATHH
(BBLIENATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATD CBSI3U C IPYTUMHU IMOHSATHUSMU);

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUHM HX JOCTUKEHHUS,
COOTHOCUTD Pe3yIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXACHHUSI (HHTYKTUBHBIC, ISTYKTUBHBIC, TIO AaHAJIOTHH ), BBISBIIAThH
3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITUPOBATH BBHIBOABI U
3aKJIF0YEHUS;

MPUMEHSTh CXEMHO-MO/JIEIbHbIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B M3Y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IJIaH PELIEHUs MPOOIeMbl ¢ YUETOM aHaIN3a UMEIOLIUXCSI MaTepUaIbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabdOTy B YCJIOBHUSAX PpEabHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIBLCKIE N CTBUS:

BJIQ/IETh HaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOHCKY METOJOB
pelIeHNs PaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0B ITO3HAHUS;

UCIIONB30BAaTh PA3MuYHbIE BHUABI ACSITENBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEpIIpETAlluY, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYyalUsIX, B TOM 4YHCJE MpU
CO3JIaHUH YYEOHBIX M COLIMATIBbHBIX POEKTOB;

dbopMUPOBATH HAYYHBIA THI MBIIIICHUS, BIAJICTh HAYIYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTUSIMHA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW ACSITEIBHOCTU U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJABUTATH
TUTOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI I JOKa3aTelIbCTBAa CBOMX YTBEPKIEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 33]]a4l Pe3yabTaThl, KpUTUUECKU OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
po¢eCCHOHATIBLHYIO Cpeay;

YMETh IEpPEeHOCUTh 3HaHUS B I[IO3HABAaTEJIbHYI0O U  MPAKTUYECKYI0  oO0iacTu
KU3HEJEATEIIBHOCTH;



YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE HJEH, IpEAJararb OPUTMHAJIBHBIE MOAXOABI U PELIEHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHUJIOB U (opM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynHupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit mHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMabHYIO (GOpMYy NpEACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAY4HbIN S3bIK B KauecTBE CpeAcTBa IpU paboTe ¢ OMOJIOrHYecKOi
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABaHUS M 3alMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenmue:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WIM JUCKYCCUU IO CYLIECTBY 00CYk/1aeMoil TeMbl (yMEHHE 3ajjaBaTh BOIIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyM, YYUTBhIBATH WHTEPECHl U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLICHMS, MOHMMATh 3HAUEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHS KOH(PJIUKTHBIX CUTyallUl, YMETh CMr4aTb KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JPYTUX JOAEH, MPOSIBIIATh YBaXXUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
peleHn 6MoNIornYeckoi mpolieMbl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTH M KOOPIMHUPOBATH
JIEHCTBHSI 10 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJAOI0 Y4aCTHHKA KOMaHbl B OOIIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgilaieHHe YHUBEPCAJbHBIMHU PEryaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:



UCTOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHA B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAaX II0 OTHOLICHHIO K >KMBOW IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATENbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYalluH, BbIOOpA BEPHOTO PELICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TIOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIE pe3ynbTaThl OCBOCHHS CojlepkaHUs ydyeOHOro mpeamera «buosmorus» Ha
yrayOnE€HHOM YpOBHE OpUEHTHUPOBAHBI Ha o0ecriedueHre NpoQuiIbHOT0 00ydeHus 00yJaroIuXCcs
6uonorun. OHU BKJIIOYAIOT: criequpuyecKue st OMOJ0TUN HayuHble 3HAHUS, YMEHUS U CIIOCOObI
JNENCTBUI TTO OCBOEHUIO, MHTEPIIPETAIMUA U MPeoOpa30BaHUIO 3HAHMA, BUABI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAaHUN M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4E€OHBIX, a TaK)KE B PEabHBIX
JKU3HEHHBIX cuTyauusx. [IpenMeTHbie pe3ynbTaThl IPEACTABICHBI 10 TOAM U3YUYEHUS.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 10 Knacce 10KHBI
OTpaXKaTh:

c(hOopMUPOBAHHOCTH 3HAHUN O MECTE M POJI OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GhopMUPOBAHNUU €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PEIICHUH
po0JIeM palMOHATEHOTO TPUPOIOTIOIL30BAHMS, O BKIIAJIE POCCUUCKUX U 3apYOCIKHBIX YIEHBIX B
pa3BUTHE OHOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJOTHYECKUX 3HAHWUM, KOTOpPasl BKIIOYAET: OCHOBOIIOJATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpPraHW3M, MeTaboJu3M, TOMEocCTas,
CaMOPETYJISIIHS, CAMOBOCTIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BHUTHE),
Oouonornueckne Tteopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOcOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXONKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, PACIIEIUICHHS, YUCTOTHI TaMET, HE3aBUCUMOTO HacieaoBanus ['. Mennens,



TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW u3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHne, Ha0Ir0IeHue, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCie OakTepuid, rpuOOB, pacTEeHHH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHMI, )KMBOTHBIX, Y€IOBEKa,
IPOIIECCOB KHU3HEEATETbHOCTH, IPOTEKAIONINX B OPraHU3MaX PACTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTad0IM3M), IPEBPAIECHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUTIOB MUTAHMSL, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpuUoreHesa, MOCTIMOPUOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHHUS,
MHAMBUAYAJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEHUCTBUS T'€HOB, I'eTEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABJIMBATH B3aWMOCBA3M MEXIY OpPTaHOMJAMH KJIETKH M HUX (DYHKIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHe U X (QYHKIUSAMHU, MEXY OpPraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIUSAME, MEXAY 3TanmaMu OoOMeHa BEIIeCTB, dTamaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISIBIISATh OTIUYUTENBHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYIIIL,

YMEHHE pemaTh OMOJIOTUYECKUE 3a/1a4H, BBISIBIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCaMU U SIBJICHHSIMH, JeNaTh BBHIBOJABI U MPOTHO3BI Ha
OCHOBAHHU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX JKCHEPUMEHTATbHBIMU CpPEICTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATH OTYYCHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTAaBISATH
MOJTy4YeHHBIC PE3yIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHUE OIICHUBATh STUYECKUE aCTIEKTHl COBPEMEHHBIX MCCIIEOBAHHH B 00JIACTH OHOJIOTUN
U MEIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE H3MEHEHUE
TeHOMa U CO3/IaHHEe TPAHCTEHHBIX OPTaHN3MOB);

yYMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO X03S1CTBA, MUIIEBON
MPOMBINIJICHHOCTH, YIITYOJISTh TO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccCHu M MPOJAOIDKEHHE ONOIOTHIECKOT0 00pa30BaHUs B OPTaHU3AIMIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTOo npeameTa «buomnorus» B 11 Knacce 10KHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpAa, B IMO3HAHUU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PalMOHAIBHOTO IPUPOJIOTIONIB30BAHMSL, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K IPUPO/IE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOI OHMOJIOTWYECKHX 3HAHWI, KOTOpas BKIIOYAET ONpPEICIICHUS U
NOHMMaHHE CYITHOCTH OCHOBOMOJAraroluX OWOJOTHYECKUX TEPMUHOB M TOHATUH (BHZ,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NmyTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubOwuxa,
9KOJIOTUYECKOW MUPaMHUIbI SHEPTHH ), TUIIOTE3bI (TunoTte3a «vupa PHK» V. I'unbepra);

YMEHUE BJIAJIETh OCHOBHBIMH METOJaMHM HAYy4YHOTO TIO3HAHUSA, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCaHHE, H3MEpEeHHE,
HaOJII0JICHUE, SKCIEPUMEHT), CIOCOOAMHU BBISIBJICHUS W OLICHKH AHTPONOTECHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
ouocteppl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U pPa3pbIBAIOLIETO €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIUX CHII SBOJIIOLUN
Ha reHO(OH] MONYJSIUHU, NPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEX/y IPOIECCAMH IBOJIOLIUHU, TBUKYIIUMH CHIIaMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHBIX HSKOCUCTEM U TNPHUCIOCOOJICHUSIMU K HUM
OpPraHU3MOB;

YMEHUE BBISIBJISATH OTJIMYUTENIbHBIC IPU3HAKU JKUBBIX CUCTEM, IPUCIIOCOOJICHHOCTh BUIOB
K cpene oburtaHusi, aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3E
OpraHU3MOB B COOOLIECTBAX, aHTPOIOI€HHBIX U3MEHEHUN B AKOCCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPIraHM3MOB pa3HBIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHUsI MHOrooOpasus BUAOB M 3KOCHCTEM KaK YCJIOBUS COCYILIECTBOBAHMSI IPUPOJBI U
YeJI0BEUeCTBA;

yMEHUE peniaTh OMOJOTUYECKUE 3a]]a4UH, BHIABIATH IPUIMHHO-CIIEACTBEHHBIE CBSI3U MEXKTY
UCCJIETyeMbIMU OMOJIOTUYECKUMH IPOLIeCCaMU U SIBJICHUSIMH, J€JaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUU NOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMIOJHATH JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Lelb UCCIIeI0BaHuUs, aHAIM3UPOBATh MTOJIyYE€HHbIE PE3YJIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIENOBATENbCKOM paboTe 1Mo OMONOTHH, HKOJIOTUU U
MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJMYHO MPEICTABIATH
MOJTy4YEHHBIC PE3yIbTaThl HA YYEHHUECKUX KOH(PEPEHIIUSX;

yMEHUE OIICHUBAaTh THUIMOTE3bl M TEOPUU O TPOUCXOKICHUU KHU3HU, 4YEIOBEKA U
YeNOBEUYEeCKHX pac, O MPHUYMHAX, MOCIEICTBUAX M CHOCO0ax MperoTBpalleHus TI0OaTbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIleil mpodeccuoHanbHON AeITeTbHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIB30BAaHUS, METUIIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35SHUCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YTTIyOIsSTh MO3HABATEIHHBIN
WHTEPEC, HAPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONIECH Mpodeccun U MpOI0IKEHNE
Omonoruvyeckoro oOpa3oBaHMsI B OpraHU3aAIUAX CPEeIHEro Npo(eCcCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHwUs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne i/ NporpaMMEI pasi Beero KonTpoabubie IIpakTuueckue f)lﬁi)pg)f OBAT eJ)H)HH e
padoThI padoThI pecype
1 buosiorus kak Hayka 1
2 JKuBbI€e cCHCTEMBI M X U3YUYEHUE 2
3 buosorust KieTku 2 0.5
4 XHUMHYECKasi OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faFI uHpOpManus U 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOXkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U 2 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13



11 KJIACC

KoJunuecTBO 4acoB JIeKTPOHHbIE
HaumenoBaHue pa B U TeM u¢poBsbI
Ne n/m IpOrpaMMEI pasaeto ¢ Beero KonrTpoabubie IIpakTuueckue f:é pg)f 0(:3 aT:J)Il)HLI e
padoThI padoThI pecypes
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 MuKpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
3 Makpo3BOJTIOIHS U €€ Pe3yabTaThl 6
4 [IpoucxoxaeHe U pa3BUTHE )KU3HH HA 15 15
3emuie
5 [TpoucxoxaeHue 4esoBeKa — aHTPOIIOTeHES 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleil cpeaoi
7 Opranu3Mebl U cpesia 0OUTaHMS 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUYECKUE 12 05
CUCTEMBI
10 bruocdepa — riobabHas SKOCUCTEMA 6
11 UenmoBeK U OKpyKaromas cpeaa 6
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHH s

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

A W NP

buosnorus kak KOMIIJICKCHasI HayKa U KaK
4aCTb COBPECMCHHOI'O 06I_HGCTB8

JKuBbIE CHCTEMEBI U UX CBOKMCTBA
YpoBHEBas opraHu3anus >KMBbIX CUCTEM

HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas Teopus

N R

MeTo/1bI MOJIEKYJISIPHOM U KJIIETOYHOM
ouonoruu. [Ipaktuyeckas pabora
«3yueHne MeTo0B KIIETOYHON
O6uosnoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruponanue, [TLP)»

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJIb

Opranuyeckue BelecTBa KIeTKH —
6enku. JlaboparopHas pabota
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4€CTBCHHBIX peaKHHﬁ»

0.5

10

11

CaoiicTBa, kinaccuduxanys 1 GyHKuuu
0enKoB

Opranuyeckue BelecTBa KJIeTKH —
YIIIEBOJIBI

Oprannyeckue BeIecTBa KIETKH —
JUIA B




12

13

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJICHHOBBIX KHCIIOT, BBIICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocharsr (HTD)

0.5

14

CexsennpoBanue [JHK. Merozst
TCHOMUKH, TPAHCKPHIITTOMUKH,
MIPOTEOMHKHU

15

MeTo/1bl CTPYKTYPHOM OHOIOTHH

16

Tunel knetok. [Ipokapuorndeckas kierka

17

18

19

CrpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenue
CBOMCTB KJICTOYHOM MEMOpaHbI»
[ToBepXHOCTHBIH amnmapar KJIeTKU
OnHOMeMOpaHHbIE OPTaHOUIbI KIETKH.
[IpakTuueckas pabora «M3yueHue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KJICTKax»

0.5

0.5

20

21
22

[ToryaBTOHOMHBIE OpPTraHOUIBI KJIETKH:
MHUTOXOH/IPHH, TIacTUIbI. JIabopaTopHast
pabota «MccnenoBanue mIa3Moau3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)
HememOpaHHbIe OpraHOU/IbI KJIETKH

Ctpoenue u GyHKIMH s1Ipa

0.5

23

24

CpaBHHTEIbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlabopatopHas pabora
«/3ydeHne CTpOCHUS KIETOK Pa3InYHbIX
OpPTraHU3MOB»

ACCUMMIISILIAS U AUCCUMMIISILINS — JIBE

CTOpOHBI MeTabomM3Ma. Turbl oOMeHa
BeriectB. JlaboparopHas paboTa

0.5




«M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJjia3bl)»

DepMEHTaTUBHBIN XapaKTep peakun
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacuienaeHus NepoKcHuia BOJOPoa B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)

26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPHI 1

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1

28 doTocuHTE3 1
XemocuHTe3. JJaboparopHas padota

29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»

AHaspoOHbIe OpraHu3Mbl. Buibl

30 Oopoxenus. JlabopatopHas pabora 1
«CpaBHeHHE PO1IecCOB OpOKEHUS U
JIBIXQHUSD

31 AspoOHBIE OpraHU3MBbl. JTallb 1
SHEPreTHIecKoro ooMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTa

32 npoToHoB. Cunrte3 AT®: pabota 1
poTOHHON AT®-cuHTAa3bI

33 Peakiiuu MaTpuyHOro CUHTE3a 1

34 TpaHcKkpunus — MAaTPUYHBIA CHHTE3 1
PHK

35 Tpancinsiius u e€ 3Tanbl 1

36 Koauposanue amuHokuciot. Ponb 1
pubocom B OnocuHTEe3e Oenka

37 Opraau3anys TeHOMa y TPOKapHOT U 1

YKapHOT




MonekyapHble MEXaHU3MbI SKCITPECCUU

38 T€HOB Y 9YKapHOT
Bupycbl — BHeKJI€TOUHbIE (OPMBI KUZHU

39 U obnuratHele mapasutsl. [IpakTuyeckas 0.5
pabota «Coznanue MOJelid BUpyca»

40 Bupycubie Sa6OJ'IeBaI;II/I$I YeNoBeKa,
KHUBOTHBIX, PACTCHHUI

a1 Hanotexnonoruu B 6uonoruu u
MEIUIIHE

42 JKU3HEeHHBIN UK KIETKH

43 Matpuunslii cunte3 JJTHK
Xpomocomsl. JlTaboparoprast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KJIETKM — MHTO3
Tunel kneTok. KapuoknHes U IUTOKUHES.

16 JlaGopatopHas pabora «Habnronenue 05
MHTO32 B KJIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENaparax)»

47 Perynsuus >kM3HEHHOTO KA KJIETOK

48 Opranus3M Kak euHOE 11eJI0€

49 Txanu pacrenuii. JlJabopatopHas pabora 05
«M3ydyeHne TKaHEeH paCTCHUIN»
TkaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas paborta «3ydeHue TkaHen 0.5
KUBOTHBIX»
Opranel. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTEHHSI»

52 Onopa Tena opraHu3MoB

53 JIBuKeHHE OpraHu3MOB




94 [Inutanue opranu3zMoB 1

55 [MuTanue NO3BOHOYHBIX KHUBOTHBIX. 1
[TuieBapuTenbHas cucTeMa yelloBeka

56 JpIxaHue opranu3MoB 1

57 JlbIxaHue M03BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCOpPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctemMa M03BOHOUHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Briienenue y opraHuzMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHast cucreMa yenoBeka 1

63 PaznpaxumMocTh 1 peryisinus y 1
OpPIraHU3MOB

64 ['ymopanbHast peryssius ¥ S3HI0OKpUHHAs 1
crcTeMa KUBOTHBIX M YelIOBEKa

65 @DopMBbI pa3MHOKEHHUSI OPraHU3MOB 1

66 [TonoBoe pazMHOKEHUE 1

67 Meiio3 1
["amerorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 1 05
«M3ydyeHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEnapaTax»

69 WHauBryaibHOE pa3BUTHE OPTaHU3MOB 1
— OHTOTreHe3

70 3akyajKa OpraHOB U TKaHEH U3 1
3apOJIBIIIEBHIX JTUCTKOB
Poct u pazBuTHe JXKUBOTHBIX.

71 JlaGopaTtopHnasi pabota «BrisiBiieHHE 1 05

IMPU3HAKOB CXOACTBA 3apom>1me171
ITO3BOHOYHBIX JKUBOTHBIX)




72

73

Pa3sMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaGopaTtopHnas pabora «CtpoeHue
OpPraHOB Pa3MHOXEHHS BBICIIHX
pacTeHui»

HCTOpI/IH CTaHOBJICHUA U Pa3BUTHA
T'CHCTUKHU KaK HAYKH

0.5

74

75

OCHOBHBIE TIOHSATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00bEKT TeHETHYECKIX
UCCIICIOBAaHHI»

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HaKoB. MoHOruOpuaHOE
ckpemuBanue. [Ipakrudeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO CKPEIIMBAHUS Y
Jpo30¢uis"

0.5

0.5

76

77

78

I{uTonmorunueckre OCHOBBI
MOHOTUOPHUAHOTO CKpEINBaHUS
AHanu3upyouiee CKpeluuBaHue.
Henonxoe noMuHHpoBaHue

JlurubpuiHoe CKperuBaHue.
[IpakTuueckas pabora «M3yueHue
pe3ybTaTOB JUTHOPUAHOTO
CKpEITUBAHUS Y APO30(PHIIBI»

0.5

79

80
81
82

[{uTonornyeckrne OCHOBBI TUTHOPUTHOTO
CKpPEILMBaHUS

ClernuieHHOE HaclIe1I0BaHKNE MPU3HAKOB
XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH
I'eneTuka nona

83

I'enoTum kak menocTHas cucremMa

84

['eneTryecKkuii KOHTPOJIb PA3BUTHUS
paCTeHI/II\/'I, JKUBOTHBIX N YCJIOBCKA

T




85
86

87

M3meHunBOCTh MpU3HAKOB. BHbl
N3MEHUYNBOCTH

MoaudukanroHHass K3MEHYMBOCTh

BapuannoHHbI# psii 1 BapualiMoOHHas
KkpuBasi. JlabopaTopHas pabora
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
[TocTpoeHre BapualiMOHHOTO psaa U
BAapUALIMOHHON KPUBOM»

0.5

88

89

I'enoTunnyeckas U3MEHUYMBOCTb.
KoMOunHaTHBHAS U3MEHYHUBOCTE

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtamuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpoIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTCHETHKA U ATTUT€HOMHUKA

91

I'enernka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHATTU3
POIOCIOBHON»

0.5

92

MeToabl METUITMHCKON T€EHETUKHT

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUN U JICUCHUU
reHEeTHYECKUX 3a00JI€BAHNN YETI0BEKA

94

95

OCHOBHI)IG IIOHATUSA CCIICKIINN.
JlaboparopHas pabota «3y4ueHue copToB
KYJIbTYPHBIX PACTEHUN U IOPOJ
IOMAIIHHUX KMBOTHBIX)

Metomp! CeIeKIIMOHHON pabOTHI.

JlaGopatopHas pabora «3yueHue
METOJIOB CENIEKIIH PACTCHUID

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U

96 ’KUBOTHBIX. [IpakTHyeckas padoTa 1
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE 1
TCHETHYECKUX PECYPCOB
brotexHooTNs Kak HayKa ¥ OTpaciib

98 npousBojcTBa. [IpakTuyeckas padora 1 0.5
«M3yvyeHne 00beKTOB OMOTEXHOJIOTHUIY

99 OCHOBHBIC HANPaBJICHUS] CHHTETHUECKOU 1
Ouosioruun

100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUs 1

101 MenunuHcke OMOTEXHOJIOTUA 1

102 PesepaHublit ypok. [loBTOpenue, 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 102 135

ITPOTPAMME




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
[
JI:;H Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;‘:‘CHI/ISI gg}?;l;zizlfenbnme
padoThI padoThI pecypes
1 OodtoniionHast Teopust Y. JlappuHa 1
2 JIBM>KyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBINH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUn 1
9BOJIIOLIMU
5 Dransl SBOIIOIMOHHOTO Mpoliecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHSI
5 [Momynstust — seMeHTapHast eAMHATA 1
9BOJIIOLINH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y '
0co0eil 0IHOTO BUa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Oddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3oaumun nomysuii: 1
reorpaduueckas, Ononormueckas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1
(hakTOp IBOTFOITUHU
12 [TostoBO# 0TOOP 1
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
13 pe3yabTaT MUKPOABOIIOIHH. 1 0.5
JlabopaTopHas padota «3ydeHue




apoMop(h030B ¥ UIUOATANITAIIUHN Y
pacTeHMii U KUBOTHBIX)»

[Ipumeps! ipucnocoOaeHU y
OpraHu3MoOB: MOP(OIOTUICCKUE,
(dbuznosornueckue, OMOXMMUIECKUE,

14 0.5
noBeieHueckue. JlabopaTopHas padora
«[IpucnocobneHuss OpraHu3MoB U UX
OTHOCHUTEIIbHAS 11eTIECO00Pa3ZHOCThY
Bup, ero kpurepuu u CTpykTypa.

15 Jlaboparopnas pabota «CpaBHeHHE 05
BHJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPUIO»

16 CrpykTypa BHz1a

17 Bunoo6pa3oBanue kak pe3ynbTar
MUKPOIBOIIOIIH

18 CBs3b MUKPO3BOJIIOLUH U
AU IEMHUOIOTHA

19 Makpossomtonus. [laneonronornyeckue
METO/bI U3yUYEHHUs IBOTIOILMU

20 buoreorpaduyeckue MeToab! U3ydeHUs
HBOJIIOIIH
OMOpPHUOIOrHYECKHUE U CPAaBHUTEIBHO-

21 MOP(OJIOTHUECKUE METO bl U3YUEHUS
IBOJIOIIH
MonekyapHO-TeHETHYECKHE,

22 OMOXMMHYECKHE U MaTeMaTHUUECKUe
METOBI H3yUCHHUS DBOJFOIHH

23 OO01Ire 3aKOHOMEPHOCTH BOJTIOIHH

24 AnanTuBHas paguarus.
HepaBHOMEPHOCTH TEMITOB BOJIIOIHH

o5 HayuHnble runoressl IporCX 0K IeHUS

SKA3HU Ha 3eMiie




JloHayuHbIe IpeACTaBICHHUS O

26 3apOKICHUH JKU3HU
27 OCHOBHBIE 3Talbl HEOPraHUYECKON
HBOJIIOIIH
28 ['unoTe3sl 3apOXKACHNUS )KU3HU
HcTopus 3emMau 1 METO/IbI €€ N3YUEHHUS.
29 JlabopaTtopHas paborta «3yueHue u 05
OIMCaHME UCKOIIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB)
30 HavanpHble sTanbl opraHndeckoi
HBOJIIOIIH
31 OBOJIIOLIMS 3YKAPUOT
OcCHOBHBIE 3TaIlbl BOITIOIUU
30 pactutensHoro Mupa. [IpakTiueckas 05
pabota «3ydyenune ocoOeHHOCTEH '
CTPOCHUS PaCTEHUH Pa3HBIX OTAEIIOBY»
33 OCHOBHBIE 3Tl YBOJIOIIH KHBOTHOTO
Mupa
DOBoIIOLUS )KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX )KMUBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3eMiie 1O paM U
nepuoiamMm
36 MaccoBble BEIMHpPaHUS —
HKOJIOTUIECKHE KPU3HCHI MTPOILIOTO
37 CoBpeMeHHBIN YKOJIOTUYECKUNA KPU3HUC,
€ro 0COOEHHOCTHU
38 CoBpeMeHHas cucTeMa OpPraHMYeCcKOro
MIPOIIIIOTO
39 OCHOBHBIE CHCTEMATUIECKHE TPYIIIIBI
OpPTraHU3MOB
40 AHTpONOJIOTHS] — HayKa O YeJIOBEKe




PazBuTue npencrabienuii o

4 MIPOUCXOXKICHUH YEIOBEKA .
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocobeHHOCTEH 1 0.5
CTPOCHUSI CKeJIeTa YelIOBeKa, CBA3aHHBIX
C MPSIMOXO0XKJICHUEM»

43 JIBYOKYIIIME CUJTBI aHTPOIIOTEHE3a 1

44 CooTHolieHre OMOJIOTHYECKUX U 1
COLIMATILHBIX (P)aKTOPOB B AHTPOIIOTCHE3E

45 OcHOBHBbIE CTaJUU aHTPOIIOT€HE3a 1

46 [TaneoreHerrka u majJeoreHOMHUKA 1

47 OBOJIIOLIMS COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue pacel. [Ipaktuyeckas

48 pabota «3y4eHHE YKOJIOTHUECKUX 1 0.5
aJIanTanui 4eI0BeKa

49 MeXIUCIUTUTMHAPHBIE METOTBI 1
AHTPOIIOJIOTUHI

50 3aporkIeHUE B Pa3BUTHE YKOJIOTUU 1
Mertoas! akonoruu. JlabopatopHas

51 pabota «/3ydeHre MEeTOI0B 1 0.5
HKOJIOTHUECKUX MCCIEAOBAHUM»

52 3HaueHue SKOJOTUIECKUX 3HAHUHN IS 1
9eJIoBeKa

53 Okonorndeckue GaKTopsl 1
Abuortnyeckue pakropbl. CBeT Kak

54 skosorunueckuii pakrop. JlabopatopHas 1 05
pabota «BpIsiBIIeHHE TPUCTTOCOOIECHU '
OpPTraHHU3MOB K BIHMSIHUIO CBETa»
AbGuotnueckue paktopsl. Temmneparypa

55 KaK KOJOTHYECKHUIA (pakTop. 1 0.5

JlaboparopHast pabota «BrlsiBlIcHHE




MPUCIIOCOOTICHUN OPTaHU3MOB K
BIIMSTHHIO TEMIICPATyphI»

AbuoTtndeckue (hakTopbl. BraxxHocTs
KaK 3KOJIOTHYECKHUI (akTop.

56 JlaGopaTopHas paboTa « AHATOMHUYECKHE 1 0.5
0COOEHHOCTH pacTeHHUI U3 Pa3HBIX MECT
oOUTaHUS»

57 Cpenbl oOuTaHus OPraHu3MOB 1

58 buonornueckue puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 bruotnueckue hakTopsl 1
3HaueHre OMOTUYECKUX B3aHMMOICHCTBHI

61 JUISL CYIIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MOMYJISIITUH
OcHOBHBIE TTOKA3aTENN MOMYJISIINN:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U 1
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TTOKA3aTENN MOMYJISIINN:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPALIUU

65 DKoJIOTHYECKast CTPYKTYpPa MOIYIISIIHH 1

66 JInHaMuKa TONYJISIIAN ¥ €€ PeryIsnus 1

67 KpuBbIe pocTa YHCIIEHHOCTH TIOMYJISIIHH. 1
KpuBbie BEDKHBaHHS
DKoJoruvecKasi HUIa BU/A.

68 JlabopaTopHas pabota 1 05
«[IpucnocobneHus: ceMsiH paCTeHHIA K
pacceneHnto»

69 Bua kak cucreMa nmomysisiuin 1




3aKOHOMEPHOCTH MOBEJICHUS U MUTPALINI

70 1
KUBOTHBIX

71 Co00111€cTBO OpraHu3MOB — OHOIICHO3 1

72 DKOocHCTeMa KaK OTKpBITasi CUCTEMA 1

73 KpyroBoport BelecTB ¥ MOTOK SHEPTUH B 1
IKOCHCTEME

74 OcHOBHBIE OKA3aTEU HIKOCUCTEMBI 1

75 DKOJIOTUYECKUE MUPAMUIbI 1

76 N3meHenus cooOIecTB — CYKIIECCHH 1
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpeH 1 1
OKEaHOB

78 [Tpuponnsie 9KOCHCTEMBL. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTENECH, MyCTHIHB

79 AHTPONIOTr€HHBIE Y3KOCUCTEMBI 1
Ypb6oskocucremsl. [IpakTuueckas pabora

80 «M3yueHue u onucanue 1 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB 1
B DKOCUCTEMaxX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUTIOB Ha CyOOpTaHU3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJISAIIMOHHOM U
KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapHas 1
obonouka 3emiu

84 Yuenue B. WM. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1

ouochepsl




Kpyrosopots! BemecTs u

86 1
OMOTEOXUMHYCCKUE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6uocheps 1

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUHHBI 1

90 BoszeiicTBue uenoBeka Ha bnocdepy 1

91 AHTpOl'IOFeHHvoe BOSI[eﬁCTBUI/Ie Ha 1
PaCTUTEIIbHBINA U )KHBOTHBIA MU

92 OxpaHa mpupoIsI 1

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO 1
pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3HooOpa3us 3emiu

95 O6?6H1€HI/IG 1o TeMe «MHUKpPO3BOIIOLUS 1
U e€ pe3yIbTaThl»

96 O6?6HICHI/I€ 1o TeMe «MaKkpo3BOJIOLUS 1
U e€ pe3yIbTaThI»

97 O6061menue o teme «IIpoucxoxnenue 1
Y pa3BHUTHUE XU3HU Ha 3eMIie»

98 O6o06menue no Teme «IIpoucxoxaeHue 1
9YeJI0BEeKa — aHTPOTIOT€HE3)

99 O60061eHne 0 TeMe «IKOJIOTUs — HayKa 1
0 B3aUMOOTHOIICHHSIX OPraHU3MOB)

100 O6o006mienue o Teme «OpraHu3mMbl U 1
cpena oOuTaHMs»

101 O6o6meHIEe o TeMe «DKOJIOTHS BUIOB U 1
TOTYJISIIH I

102 O6061menue no teme «buochepa — 1

riio0ajgpHas IKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

7.5







YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u npyrue; moj
penakuueii [Taceunuka B.B., Akiinoneproe obuiectBo «M3aarenberBo «IIpocBenienney
* buonorus, 11 kmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3natenbetBo «IIpocBerieHuney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bu6mmorexa [JOK
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