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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yue6HOMY ipeameTy «buonorus» (naiee - OMoJIoTHs) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bHONOTrHs» U OCHOBHBIX IMOJIOKEHUN (enepabHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

Cornacuno nonoxenusim @I'OC COO mpodunbHbie ydyeOHbIE TPEAMETHI, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanyu 00y4eHus Ha YPOBHE CPETHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YYCOHBIX MPEIMETOB JOJHKCH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIMIIMHOM, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIEJIOM.

[Tporpamma no yueObHomy npeamety «buosiorus» qaét mpeactaBieHue O IeNId U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapUAHTHOE) TPEAMETHOE COJCpP)KAHHWE, €r0 CTPYKTYPUPOBAHHE IO pa3jeliaM H TeMmawm,
pacripenienieHue 1Mo KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMHM Ha YypOBHE OCHOBHOTO OO0IIEero oOpa3oBaHUf,
Omaromapss 4eMy IPOCMATPHBACTCS  HAMPABICHHOCTh HAa  IOCIEAYIOIIee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS], IPEICTABICHU O 3I0pOBOM 00pase *KHU3HU, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOIICHHUS K OKPYKAIOIIeW MPUPOTHOW cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke ITOKa3aHbl BO3MOXHOCTH ydeOHOro mpemmera «buosorus» B peaau3anuu
tpeboBanuit ®PI'OC COO Kk MIaHUPYEMbIM JMYHOCTHBIM, METAlpeJIMETHBIM U NPEAMETHBIM
pe3ynpraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEATETLHOCTH OOYYaIOIUXCs TI0 OCBOCHHUIO COJIEpKaHUsI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VY4eOHblii npeamer «buonorus» Ha ypoBHE CpeIHEro OOIIero oOpa3oBaHMs 3aBEPIIACT
Ounonoruveckoe oOpa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE W yriyOJeHne 3HaHUMN
0o0ydJarommxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
SMOPHOJIOTUN W OWOJIOTHU PA3BUTHS, TCHETHKH, CEJICKIIMH, OMOTEXHOJIOTHH, dBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Wzydenue yuebHOTrO TpeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX M OpPraHM3AIMAX CPEIHETO MPOPECCHOHATBHOTO 00pa3oBaHus. OCHOBY €ro COAepKaHUs
COCTaBIISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKHX pAa3/IeNoB OHOJIOTMM HAa YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, >KUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeJOBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MocJIeyIoniero Beibopa npodeccun. Bo3MoxxHa Takyke MHTETpanus OMOJOTHMUYECKUX 3HAHHH C



COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTYY€HHBIMU O0YUYaIOIUMUCS PU U3y4YeHUHN (QUBUKH, XUMUH,
reorpadun U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIUOHHBIN MOAXOABI K M3ydeHUI0 Ouosioruu. CoOrjacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3aluH,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHCHHs OWOJOTHYECKOro pa3zHooOpasus
wianeTsl. Tak, B 10 Kkimacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOH M KJIETOYHOM OWOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUM, aKTYaIU3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOMUMOHHOE YUYEHHE, OCHOBBI SKOJOTHU U
yueHue o buocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O00ECHEUYUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMIOB W TMPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouonoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpkKaHHS WHTepeca 00yJaromMxXcsi K OMOJIOTUU
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COJAEP’KaHUU MPOrpaMMBbl 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHS W PA3BUTHSI TOW WA MHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJIOTMYECKHUX M HKOJIOTHYECKUX MTPOoOIIeM.

[lenp u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
0o0y4JarlIUMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pa3HOro paHra v MpHOOpEeTEeHNUE YMEHHM MCIONIB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHHH WHTEpeca
K omnpeaenéHHoi obnactu MpodeCcCHOHAIbHON NeATeNbHOCTH, CBI3aHHOW ¢ OMONOTHEH, Win K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYaroIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKUX CHUCTeM (KJIETKa, OPTaHU3M, MOIMYISALHUS, BUJI,
OmoreorieHo3, Owocdepa); O BBIIAIOMIMXCSA OTKPBITUSAX M COBPEMEHHBIX HCCICIOBAHUSX B
OHOJIOrnH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHMUA  JKUBOM  NPHUPOABI:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYISIPHONU M KJIETOYHOW OMOIOTHH,
AMOPHUONIOTUN U OUOJIOTUU PA3BUTHS, TECHETHKU U CEICKIIUN, OMOTEXHOJIOTHH U CHUHTETHYECKOMN
OMOJOTUYM, TAJIEOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JabopaTopuu U B mpupojae (HaOmoJaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOJIECTHUPOBAHNE);

OBJIaJICHUE OOYYAIONUMUCS YMEHHSIMH: CaMOCTOSTEIbHO HAXOAWTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM W  COLMAIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU TPOOIEMaMH YelIOBEYEeCTBA;, OIICHHBATH IOCIEIACTBHS
CBOEH [EATENPHOCTH 110 OTHOIIEHUIO K OKpY)KaIoLled NpUpOAHOl cpeae, COOCTBEHHOMY
3MI0OPOBBI0O U  3J0POBBIO  OKPYXAIOUIMX JIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI



npopMIaKTUKH WHOEKITMOHHBIX 3a00J€BaHNM, MPAaBWIa TIOBEACHUS B MIPUPOJE U OOECrIeUeHUs
0€3011aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BBIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaThb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYalbHBIX U TBOPUYECKUX CHOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMi €10 MIpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pElIeHUsT OHOJOTMYecKHX 3a7ad, MOJEIUPOBAHUS
OHOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOMICHUS K JKUBOHM MPUPOJE B IIEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAaHME HKOJOTHYECKOW, TE€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYpbl MOBEACHHUS B MPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOII0JIB30BAHNUN
(coOnromenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOT'O 370POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOAEHUS Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
Ype3BbIYAIHBIX CUTYaLUsAX IPUPOJAHOIO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOrNYEeCKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBHMH JJisi OCO3HAHHOTO BbIOOpa OOYYAIOIIMMKCS WHIUBUIYaTbHOU
00pa3oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEIyIIEMY HpOoQpecCHOHATbHOMY
CaMOONPENEIEHNI0O, B COOTBETCTBUU C WHJMBUIYaJbHBIMH MHTEpPECAMH M NOTPEOHOCTIMU
peruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4YeHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).

OT6op oOpraHu3alMOHHBIX  (GOpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCSI C YUETOM CHELU(PHUKH €ro CoJepXKaHHUsg M HalpaBIEHHOCTH Ha MPOJOKEHHUE
Ouosnornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0yYeHMHM OMOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpoBeJcHNE JIA0OPATOPHBIX W TMpakTU4Yeckux pador. Takxke ywacTue oOydaroumxcs B
BBITIOTHEHUH  TPOEKTHBIX UM  y4eOHO-UCCIIEIOBATENbCKUX  PAadOT, TeMaTHKa KOTOPBIX
OTpefieNiieTCsl y4YUTelleM Ha OCHOBE MMEIOIIMUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOJIHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVpPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTardbHbIC, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAHHS B OMOJIOTHH.

3HadyeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszanHpie ¢ Owuonorueil. 3HaueHue OWONOTMU B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
HIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunukoB, H. N. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C IPYTMMHU HayKaMm», «CucteMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTEeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU IIE€JIOCTHOCTb, CIIOXKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHHW3als, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIpoueccsl, NPoUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeTtoapl Ouonorudeckod Haykw. HaOmrozeHue, n3mepeHwue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MmeraaHanu3. [loHsTHe o 3aBUCMMONM M HE3aBHUCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ J0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ynbTaToB. [IpHUMHBI HCKa)K€HUSI pe3ylbTaTOB SKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuper u cxembl: «OCHOBHbIE TPU3HAKM JKU3HHW», «bHOJOrHMYeckre cucrteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIIOBEYECKOTO  OpPraHHU3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUS KUBOH PUPOIBD».

O0GopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHH, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOJOB IPHU M3YyUYEHUU >KUBBIX
CUCTEM.

Tema 3. buonorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aToMOB, AudQepeHnuanbHOe  LEHTPU(YTupoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xxpomarorpadusi,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona n e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noaumepsl. beaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuuu 0eiakoB. /lpuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUs U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunu aunuaos. O0mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenune nHyknenHoBbIX KucinoT. Hykneotuusl.
[Mpuniun komminementapHoctu. [IpaBuno Yapradda. Crpykrypa JIHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (QYHKIIMH B KIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMojekyn. Modenupoeanue cmpykmypovl U  @QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOLE»,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuner u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OenKOBOW MOJNEKYIb», «CTpOeHHE MOJEKYd YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnasi padora «lccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mnpokapuoTHuecKkoil kieTku. Kietounas crTeHka OakTepuii ©u  apxei.
OcoOenHocTH cTpoeHUs TreTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUla3MaTuyeckoil wmemOpaHbl. TpaHCIOPT BeUIECTB 4epes3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronnTo3. Dk30unTo3. Kilerounas creHka.
CrtpykTypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[Mutonnazma. I{uto3onms. Llutockener. JBwkenue nuromnazMbel. OpraHoufsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHEe W (yHKUIUHU. B3auMoCBs3b OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHy’isipHBbIiL)
SHOIUIa3MaTHUeCKUi peTukynyM. CekperopHas (yHkuus anmapata [onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenesz (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuji. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHJIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOMIACThI ~ BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHre M QyHKIUHM HEMEMOpPaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogpunamenmoi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBeli MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHOuU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[ToptpeTtsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHUOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKN», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTbl PacTUTENbHBIX, >KHBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue miasmMonusa U ACMIA3MOJIA3a B PACTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOGHBIH H  TeTepoTpo(dHBIA. YyacThe KHCIOpOAa B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrneueHue kierku: npespamieHue AT®D B  0oOMEHHBIX Ipoleccax.
@depMEeHTAaTUBHBIA XapakTep peakuuid KIEeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHtsl. Otianuus (GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporecce (porocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue paznuuHbIx pakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJ0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIIOKO3HI.

buonoruueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Posib MUTOXOHIpUI B Ipolreccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOT0 0OMEHA.

JleMoHCTpan U

IToptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYyJOBaHUE AJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



Jladoparopnasi padora «l3ydeHue (epMEHTATUBHOTO pACIICIIIICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucusmus u e€ asrambl. Ydactue tpancnoptHeix PHK B OmocuHTe3e Oenka. YciioBust
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu ceHos. OpraHu3aiys TeHoMa y MPOKapuoT U
9YKapHoOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2enos. Perynsius 0OMeHHBIX MpolieccoB B KieTke. KieTounslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTtHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccueos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyute. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuiet u cxembl: «buocuHTe3 Oenka», «[‘eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHbIH IIUKJ KJIETKH

Knerounslii numki, ero mepuonsl u perymsiuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHHTE3, aAHTUNAPAJUIENbHOCTh. MexaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM M TarjJOUIHBIA HAOOPBHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX Iporecchl. Tumsl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perymsmuss mMuToTHueckoro mnukia kieTku. I[Iporpammupyemas kiertouHas Tubenp —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «OKu3HEHHBIM LMK KIETKH», «MuTto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas paGora «HaOmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJECATEIIbHOCTH OJAHOKIJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTHUTENBHBIX TKaHEl: oOpa3oBareibHas, I[OKPOBHas,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUIUNA U PacHOIOKEHUSI
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COEIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOEHHOCTU CTpOeHUs, (YHKIMI U pPacroNOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI ¥ UX padoTa.

[Tutanue opranusmoB. IloriomieHre Bojabl, YIIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHE.
[luraHne MO3BOHOYHBIX XUBOTHBIX. OT/AENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe U NEroyHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaoImuX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

Tpancnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHHsl.  OBOJIIOLIMOHHBIE  YCIOKHEHHS  CTPOEHHUSI  KPOBEHOCHOH  CHUCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbiaeneHusa. DuibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeeHUsA. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHre y MmO3BOHOYHBIX XKMUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKIIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KHUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KIleTOUHBIM W TyMOpaJbHBI HMMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenu@uueckuii UMMYyHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauMss y OpraHu3moB. Pa3ipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POoCcToBble BelECTBA U HX
3HAYECHHUE.

HepBHast cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. /[lelicTBue TropmMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHNY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBwie cuctembr», «Ctpoenue ctednss», «CTpoeHHE IHMCTOBOM IIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbDy, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue IiaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOTO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaH#e: CBETOBOW MHKPOCKOI, MUKpOMpENnapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparsbl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIIPhl KOMHATHBIX pPacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BIaKHbIE IIperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJICKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKWX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHBIX. IloyioBbIE — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTH — HayKa O PA3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem amopuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MPUMeEpe JIATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTH IPOOJIEHUST MIIEKOMHUTAIOIMINX. 3apOJIbIIIEBbIE JUCTKH (TACTPYIISALINS).
3aknajKka OpPraHoOB W TKaHEeW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUME YacTel
pa3BUBAIOIIETOCST  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI TreHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPE/IbI.

Poct u pasButrue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOTO M HENPSMOIO Pa3BUTHUS, UX PAaCHPOCTPAHEHUE B IIPHUPOJE.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHOXXeHMe u pa3BuTue pacTeHuid. ['ameroputr m crnopodput. Meiio3 B >KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryisiiiid OHTOT€HEe3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKICTKH U CIEPMATO30UIa,
«OcHoOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOToO
Kykayn, «Pa3Butue capanum», «Pa3Butue aarymkn», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIH LHUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI1 pa3BUTHS JATYLIKNY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, FO. A. ®unumnuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (eHOTHI. OCHOBHBIE METOIbI TEHETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[pozoduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpuioB mepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEXAy F'eHaMu. XpOMOCOMHas TEOpHsI HacIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. [eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TTOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTYEeCKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJOTMUECKUX MPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunupoBanuey, «CLeIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30duiby, «[ eHeTrka nonay, «Kapuorumn denoBekay, «Kapruotumn apo30Quiib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIJIEHUs] MPU3HAKOB, MOJENb JUI JEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

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

IpakTuyeckas padora «/3ydyeHue pe3yabTaTOB AUTHOPUAHOTO CKPEIIUBAHHS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopelicTBie TeHoTtuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEJICTBEHHAsl U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enotunuueckass u3MeHUYUBOCTh. (CBOWCTBA T€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl m3meHunBOoCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKa», «BUIbl MyTaIuii».

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BapraliMOHHOIO psijia U BapUALlMOHHOW KPUBOW.

IIpakTuyeckasi padora «Myrtamnuu y 1po30Q sl (Ha TOTOBBIX MUKpPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl M3Y4YEeHUS TEHETUKH YETIOBEKAa: FeHEAIOTUYECKUM, ONM3HEIOBBIN, IUTOTCHETUICCKHA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momombto [T1[P-
anaimza. HacnencrBennbie 3a0051eBaHus YelioBeKa. [ €HHBIE 1 XpOMOCOMHBIC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHHI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «KapuoTtun denoBeka», «MeTOIbI H3y4eHHUS TCHETUKH YEJIOBEKA,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIeHUE CeJeKUMM U JoMecTukauuu. Yuenue H. .
BapunoBa o LlenTpax mpoucxoxIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. Copr, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJICKIIMOHHOM PabOTHI.

MeTtopl ceneknoHHOM paboThl. MIcKkyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaTbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TTOMOIIbIO aHATN3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paloThl. PamuanoHHBIN U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJisl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBumoBas rTuOpuan3anus. bBIN3KOPOICTBEHHOE
CKpellMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne OecruioausT MEXKBHIOBBIX THOpUIOB. JIOCTMIKEHUS CEJICKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGoNIOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHBIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpPaLun

[Toprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «MeETonbl celekuumy,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHre cOpPTOB KyJIbTYypHBIX PaCTE€HUH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeusi «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi Onos10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPaBIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€EHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas umHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacCTeHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T€HHass MH)XEHepHs. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYMPOBAaHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHME M JSTHYECKHE NpoOJieMbl TI'e€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas menuiuna. [1L[P-1uarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEJIbI0 OoOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
CoJIepKalllMX BUPYCOB, BHI3BIBAIOIINX 0CO0O OIMacHbIe 3a00JIeBaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmupr u cxembl: «lcrmonb3oBaHME  MUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHass nHKeHepusn», «I eHHas MHXKEHEPUS.

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIorns — BaKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne u pa3sBUTHE IBOJIONMOHHBIX NPeICTABJICHUH B 0H010THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoid npupoas! (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (oOpMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 60pbOBl 3a cymecTBoBaHue», «llopoxnel romy6eit», «MnorooOpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MuUKpO03BOIIOLUSA U €€ pe3yJIbTAThI

[Tonmynsiuust Kak 3JaeMeHTapHas eAuHULa 3BosolMU. COBpEeMEHHbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIlMM KaK
3JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro pasHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom0OunartuBHass u3mMeHUHMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajulesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illpossenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[Tprcnoco0IeHHOCTh OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl U uamoanantauuu. [Ipumeps! npucrnocodaeHui
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHON OuoOMOrMM B pa3pabOTKe HAay4HBIX METOJIOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysSIOHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmWKymme CHIBI  BOJIIOIUN,



«IKOJOTHYECKasT HM3OJIAIMS TOMYJSIUid  ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1AaypcKoi», «[lomyIsroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHE, «MHycTpralbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAsI OKpacka >XHBOTHBIX», «lIpemympexparomas oOKpacka >KUBOTHBIX»,
«Puznonornueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKosornueckoe BUI000pa3oBaHue BUAOB cuHHUL», «llomummounsl pacrenuit», «KamycTHo-
peneUYHbIA THOPHIY.

OOGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl U 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHIE U3MEHYUBOCTH y 0CO0€ OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtobl u3yueHus: MaKpolsBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaguueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMiau. BUasl-oHIEMUKH U PETTUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bl W3YUYEHHS SBOJIOIMH.
I'eHeTnyecKknEe MEXAaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
["'omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMS TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBWJjia)  3BONIOUMHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JIOIAan», «APXEONTEPHKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanoOpoTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeOBEKAa W IIUMIaH3e», «I JaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHMUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTIO
camo3apo>KJIeHUs KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omeir C. Mumiepa u . FOpu. OOpa3zoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XongelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3yudeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsT  T'€OXPOHOJIOTHSI.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnbie 3tanel oprannyeckoil 3Bostouuu. [[osiBIE€HHE U 3BOJIIOUMUSA MEPBBIX KIETOK.
Opontonuss Merabonu3zMa. Bo3HuKHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobOmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  I'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl PACTEHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IporncxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
*KUBOTHbIE. JKU3HBb B BojE. DBOMIONUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil U penTuiIni.
[Ipoucxoxaenne miekonuTaroumx W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IEPUOAAM: apXeH, MPOTEpPO30H, NaIEe0301, ME3030H,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara W TeoJIOTMYecKUx ImpoueccoB. llosBienue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpusHc, ero ocodeHHoctu. [Tpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. . Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeoOpraHn4ecKon
sBoroLIMNY, «['eoxpoHosoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYECKOM 3BOIIOLUIN,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucreMa J>KUBOM MHPUPOIBD»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTue KuU3HM B apxeWckoW dpe», «Pa3BuThe KHU3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HUM B KallHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPa».

OO6opynoBanue: repOapuu pacTeHUH pa3IMYHBIX OTAEIOB, KOJUIEKIMH HACEKOMBIX,
BJIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIMM HIJIOKOXKHX, CKEJIECTBHI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
U3y4EHHIO a0MOT€HHOI0 CUHTE3a OPIraHUYECKUX COeIMHEHUH B IIEPBUYHOM aTMOchepe.

JlabopaTtopnass pabora «l3ydueHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnoa0rui. MeTo bl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTABIECHUN O NPOMCXOXKIECHUU 4YEJIOBEKAa. PelnuruosHsle BO33pEHHS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHYECKOE€ IIOJIOKEHHE  YeJIOBEKa.
CBujgerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMU: CPaBHHUTEIbHO-MOP(OIOrHYECKHE,
sMOpHonornyeckue, (U3NOJIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (QakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIOr€HE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE INpEAKH JroAcH. YenoBek yMenblid, EpBbIE M3TOTOBIEHUS Opyaui Tpyzaa. Yemosek
OpSAMOXOJALIMHA M MEpBbIM BBIXOJ JItoJeH 3a mpenensl Adpuxu. Yenosek reiaenbOeprckuit —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, AEHHUCOBCKHN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najgeoreHOMHUKa.

DBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonsslit iporiecc U noaumMop¢usm. [lomymnsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpaLus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOreHHOCT, 4eraoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurinHapabple MeToabl B (pu3nWyeckod  (OMOJOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIOIMOHHAA ~ AHTPOIOJIOTMS. M NAJCOAHTPOIIOJIOTHMS  YEJIOBEYECKUX  IOIYJIALHM.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yelloBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOAsl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IJBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenslity, «HenoBek npAMoxXoasmuiny, «JleHuCOBCKHUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «OTambl 3BOJIIOLUU UYEIOBEKAY,
«Pace1 uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEeIMETOB MaTepHalbHONW KyJIbTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeH cpenoit

3apoxaeHue U pasButhe sKojoruud B Tpymax A. ['ymOonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTUMHU HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMOEHUS. DKCIIEPUMEHTHl B 3KOJIOTMU: HNPUPOIHbBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uenoBeuyecTBa C MNpuUpofoid. DOpMHUPOBAHUE DSKOJOTHYECKOM KYyIbTYpPBHl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpaL U

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

Tabmunp!l 1 cxembl: «Paznensl skoigorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckrue (GakTopbl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTH JIelcTBUS dKoJornueckux ¢akropos. Ilpauno munnmyma (K. [npenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUN U KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepruoausm.

Temmeparypa Kak 3konoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxuocTts kak 3konormdeckuid daktop. IIpucnocoOieHuss pacTeHuid K TOIIEPKAHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAs, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH )KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOICHUCTBHS  (TONMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HayeHHE OMOTHYECKHX B3aUMOJEHCTBUHN JUIS CYHIECTBOBAHMUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeiapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOMHOro neca», «llemu muTaHus»,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTeHHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOHMBBIC, TCHENIOOMBBIE M TEHEBBLIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapuu ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHMH, OTHOCSIIMXCS K Trurpodpuram,
Kcepoduram, me3oduTaM, KOMHATHBIE PACTEHUs JJAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
oOWTAIONMX B Pa3HbIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaarOIIUX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMUHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JINYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopHnasi pa6ora «BbIsBIeHIE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETA.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKHN momyisiuuu. [lomynsanusa kak Ouonoruyeckas cucTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIsiiuii. OCHOBHBIE TTOKA3aTEH MTOMYJISIIIIH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJOBas CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJISIUUU U €€ peryisiuus. buoTuueckuil moTeHuuan nonyisiqui. MoaenupoBaHue JUHAMUKA
nonynsiuud. Kpussle poctra uyucinenHoctu mnonyisuuu. Kpusbslie BbDKUBaHMs. Perymsmus



YUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
OKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHOJIornueckue MHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monyasiuny, «lIpoctpancTBennas
CTPYKTypa nonyiasiuun», «Bo3pacTHbple mnupamMuapl MOOMyssiquu», «CKOPOCTh 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojnens skomornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema Kak oTkpbiTas cucremMa (A. JIx. Tencnu). dDyHKUMOHaANBHBIE OJOKU
OpraHM3MOB B 3KOCHUCTEME: NPOAYLEHTbI, KOHCYMEHThI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNN 3KOcucTeMBl. broMacca n npoayKiusa. DKOJIOTHYECKUE TUPaMUIbI
yucesl, 0MoMacchl U SHEPTUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL.  AHTPOIIOTE€HHbIE BO3JEHCTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasmuuus wmexay
AQHTPONOTEHHBIMU U TIPUPOTHBIMU SKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNM  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, TONYJISLMA W DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3JICHCTBHN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toptper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIbHBIE TPYHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTaHus (macTOuIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas MupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosotay, «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTemMa 03epa», «ArporeHos», «KpyroBopoT BemIecTB U IOTOK
SHEPruu B arpoieHos3ey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUM HACEKOMBIX, Yydejla INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OMOreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapuas 00oj04Yka 3eMiIH, TAe CYIIECTBYET WM CYIIECTBOBAaja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMoreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHOCTh siBNeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knumar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro IOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupozae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumueckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arpsA3HEHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM H JKUBOTHBIM wmup. Oxpana
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caabl U 300JI0THUECKUE
HapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuontuie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepsl», «3arps3HeHre Truapocdeps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPpUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHus: TUYHOCTHBIC, METAPEAMETHBIC U ITPEIMETHEIE.

B cTpykType JTMYHOCTHBIX pe3yibTaTOB OCBOEHMS MPOrpamMMbl [0 OMOJIOTUU BbIAEIECHbI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHME OOY4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEIICHHUIO,
Hanuyue momueayuyu K OOYUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumiue BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
cnocobnocmu cmagumy LEIHU U CTPOUTH )KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHMSI MPOrPaMMbl 110 OMOJIOTHH JIOCTUTAIOTCS B €IUHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEJEHHMS M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, ATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TPyJda U CTapIIEMy MOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAclIEJUI0O W  TpaJulusaM
MHOT'OHALIMOHAJIBLHOTO Hapoaa Poccuiickon denepaunu, IpUpoIe U OKPYKarOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Yy4eOHOTo npenMeTa «buonaorus» TOMKHbBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOH II€HHOCTHBIX OpHWEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacIIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKJAHCKOM TO3MLMU  OOyyaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESATEIbHOCTH MPU CO3JaHUU YIEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUUTBIBATh B  CBOUX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIbHBIM
HIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIHEAMI0 U HaMSATHUKAM IMPUPOBL,
JToCTH>XKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE W pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPATULIUSIMHU HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MmacHoro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAUBHUIYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3iuyHbIM chepam nmpodeccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00Pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIbITAa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJI0IMYECKUX Ipo0IeM U IMyTel UX pelieHus;

CHOCOOHOCTH HCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLICH NPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH U IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO0 MBILIUICHUS, SKOJOTUYECKON KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpPaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBOW M UNTATEIBCKON KYJIbTYPHI KaK CPEeJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpEe KaKk O €IUHCTBE NpPUPOABI, YeJIOBEKa U O0OILIecTBa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsI MEIAMILMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PAllMOHATbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIMOHAJIHLHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUUN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX ()AKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYILIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpeamera «bHOJOrus» BKIFOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHMEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUHUBAOIINE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETECHITUH OOYyYarONTUXCS,
CIOCOOHOCTh o0ydJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B I103HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENILHO (OPMYITHpPOBAaTE M aKTyaTU3UPOBAaTh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATE CBS3H C IPYTHUMHU MOHATHSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKJEHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJIOTMUECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TEHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW NEATENbHOCTH, HABBIKAMU
paspenieHus: npoodieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B YUEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaudl B OOpPa30BATENbHOW IEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3UpPOBATh 3aj]ady, BBIIBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWUTb AapryMeHThl Ul JI0Ka3aTeIbCTBA CBOMX YTBEpPXKJIEHU,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEPEHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KHU3HENIeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX TPEIMETOB,;

BBIJIBUTATh HOBBIE HJEH, NpEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TNPUMEHATh pa3IMYHble METOJAbl NpH IMOUCKE M OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXOAUMOM /J1s1 BBIIIOJIHEHUS YU4EOHbIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMaNbHYIO (OpMYy TNPEACTaBICHUS OHOJIOTUYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJTh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPENCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKU M CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€ CTBUSAMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JpYruX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHny O0MoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS 7S BBIABIEHUS NpPOOJEM M HX pELIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BATENBbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUILIMH B Pa3HbIX 00JIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH TO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOro YeIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqarommxcs
Oouonorun. OHM BKIIIOYAIOT: creuupuyeckue g OWOJIOTMHM HAay4HbIE 3HaHUSA, YMEHMUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMeTHbie pe3ynbTaTsl IPEICTaBICHbI 110 T0J1aM
U3Y4EHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTMYEeCKHEe TEPMHUHBI U TOHATUSA (PKHU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1mieHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX PSAJIOB B HACIEACTBEHHOM wu3MeHumBoctd H. . BaBuioBa), NpUHIMITEI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U IYKapHuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEACATEIbHOCTH, NPOTEKAOIUX B OpPraHU3Max pacTCHHWM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHSA, PA3MHOKEHHUS,
UHIUBUIYAJILHOTO Pa3BUTHUsA OpraHu3Ma (OHTOrE€He3a), B3aWMOJICHCTBHUSA TEHOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUIUSIMH, MKy OpraHaMyd U CUCTEMaMHU OPTaHOB Y
pacTeHMi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpepl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYIII;

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH JJAOOPATOPHBIE U MPAKTHUECKHE padOThl, COOJIIOIaTh MpaBHia MPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

yYMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OWosornu W MenWIUHBI (KJIOHWPOBaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBICHHOE
U3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHambHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CETLCKOTO X035 CTBa, MHUILEBON
NPOMBIIIICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B MO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, @ TAKXKE B PELICHUU BOIPOCOB
paIMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OoOIMIECTBY, YEIOBEKY, O BKJIaJI€ POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOI OHMOJIOrMYEecKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpENeICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAraloMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBeproBa — 0 MyTsX M HampaBJIEHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUUYECKON MUPaMUIBI SHEPTHH ), TUIOTE3bI (TunoTe3a «vupa PHK» V. 'unGepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]] MOIMYJISALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHuUs
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYILIUMHU
CHJIaMH aHTPOIOr'€HEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCHCTEM U IMPUCIOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, PUCIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOE MECTHOCTH;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHME pellaTh OUOJIOTMYECKUE 3a7aud, BBIIBISATb NPUUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAyeMbIMH OHOJIOTMYECKUMHU IHpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOI0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh MOJyYEHHbIE PE3yIbTAThl U JI€1aTh BBIBOBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M MYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYHMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100aIbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuoHaTbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYEeCKOro o0pa3oBaHHMsS B OpPraHU3ALUAX CPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus xak Hayka
2 JKuBble crucTeMbl M HX HU3y4YECHUE
3 buosnorust kietku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1
3) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YHEPTUU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMHM OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa O HAaCJIEJICTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTUYECKAsk OMOJIOTUS 4
17 PesepsHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKO0JI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJOTHS BUAOB U MOMYJISUAN 9 0.5
9 DKosorus cood1IecTB. DKOJIOTHYECKHe 12 05
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CUCTEMEI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )XKUBbIX CUCTCEM

HcTopust OTKPBITHS U U3YUEHUS KIETKU.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas padbota
«M3y4yeHne MeTo/10B KJIIETOYHON OUOJIOTHH
(xpomarorpadus, snexkrpodopes,
TuddepeHaIbHOe HeHTpU(YyTrupoBaHuE,
ITLIP)»

CrapToBas quarHoctuueckas padbora

0.5

XUMHYECKHH COCTaB KJIETKH.
MuHepanbHbIe BEIIECTBA KIETKH, UX
Ouosoruueckas poiib

OpFaHI/I‘{eCKI/IC BCIICCTBA KJICTKHU — OCIKH.

JlaGopatopHas pabota «OOHapyxeHue
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaKuuii»

CgoiicTBa, K1accupuKkanys U QyHKIUN

0.5




0€eJIKOB

OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOABL

1 Oprannyeckue BeIECTBA KIETKH —

JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 05
HYKJIEHHOBBIX KHCJIOT, BBIJCJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpudocdarsr (HTD)

14 CexBenupoanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTto/1bl CTPYKTYPHOM OMONIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.

17 [TpakTuyeckas pabdora «3ydyeHue cBoiicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTuyeckas pabora «M3ydenue 05
JIBUKEHUSI LIUTOTIa3Mbl B PACTUTENBHBIX
KJIETKax»

[losnyaBTOHOMHBIE OpraHON/IbI KJIETKHU:

20 MHUTOXOH/IPHH, TIAcTUIbL. JIabopaTopHas 05
pabora «VccrnenoBanue miaasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpanHbIe OpraHou/ bl KJIETKH




22

Crpoenue u GyHKIUH 1pa

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CcTOpOoHBI MeTabomm3mMa. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacIieruieHus NepoKCHaa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHeE MTPoLIeccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpoxeHusI.

JlaGopatopHas pabota «CpaBHeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

31

AspoOHBIE OpraHU3MBbl. JTaIlb
SHEPreTH4ecKoro oOMeHa. JHeprus
MeMOPaHHOTO TPaJMEHTa MPOTOHOB.




Cunte3 AT®: Pabora nporonnoit ATD-
CHHTa3bl

O00011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe "OOMEH BEIIEeCTB U IPEBPAIICHHIE

32 sHepruu B kietke" / KonrponsHas pabora 1
o TeMe "OOMeH BEeIIeCTB U MPEBPAICHIE
SHEpPIruu B KJeTKe"

33 Peakuimu MaTpuyHOTO CHHTE3a

34 Tpanckpunius — marpuusbiii cuHTe3 PHK 1

35 TpaHcasus u e€ Tarbl

36 KoaupoBanue amuHokucior. Ponb 1
pubocoM B OMOCHHTE3E OenKa

37 Opranuzanys TeHOMa y IPOKaApHOT U 1
IYKapHOT

38 MonexymnsipHbIe MEXaHU3MBI YKCIPECCHU 1
TeHOB Y DYKapHOT
Bupycsl — HeksieTouHbIe (POPMBI KU3HU U

39 oOnuratHble napasutsl. [IpakTuyeckas 1 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»

40 BupycHsie 3a0051eBaHNS YeIIOBEKa, 1
KUBOTHBIX, PACTCHUN

41 HanorexHomornu B OMOJIOrMY U MEIUIINHE

42 JKU3HEeHHBIN UK KIETKU

43 Matpuunslii cunte3 JJTHK 1
Xpomocomsl. JlabopaTtopHas pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIpernaparax»

45 JleneHne KJISTKM — MHTO3 1




Tunel kneTok. KapuokuHes U IUTOKUHES.
Perymnsnus ;xM3HEHHOT O IIUKJIA KJIETOK.

46 JlaGopaTtopHnas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha rOTOBBIX MHKpOIIpernapaTax)»
O060011eHnEe U cUCTeMAaTU3aIMs 3HAHUH 110
temaMm "HacnencrBennas nndopmanus u

47 peanuzanus ee B kietke", "JKu3HeHHbII
ki kietkn" / KonrposbHas padoTa mo
teme "Peakiiuu MaTpuyHOro cuHTe3a"

48 OpranusMm Kaxk eJuHOE 11eJI0e

49 Tkanu pacrenuit. Jlaboparopnas pabora 05
«M3y4yeHue TKaHEeH paCTECHUIN» '
TkaHU )KHUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 0.5
YKUBOTHBIX)
Opransel. CucreMsl opranoB. JlaboparopHast

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tenia OpraHu3MoB

53 JIBuKeHMe OpraHu3MoB

54 [Iutanue opraHu3mMoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapurtenpHas cucTeMa 4eoBeKa

56 JlpIxaHne opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHCIOPT BEIIECTB Y OPraHU3MOB




KpoBeHocHas cucteMa mo3BOHOYHBIX

> YKUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3ammura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 Pa3npaxxuMocTh 1 perynsauus y
OpraHU3MOB

64 I'ymopanbsHas peryssius ¥ SHIOKpUHHAS
CUCTEMa KUBOTHBIX H YCIIOBEKA

65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["amerorenes. OO0pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 05
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIECBHIX JIUCTKOB
PocTt u pa3BuTHe KHUBOTHBIX.

71 JlaboparopHas paboTa «BbIsiBIeHHE 05
MIPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
PasMHOX€EHUE U pa3BUTHE PACTCHUM.

72 JlaboparopHas pabota «CTpoeHHE OPraHOB 0.5
Pa3MHOKEHUS BBICIIUX PACTCHHIN

73 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110




teme "CTtpoeHnne u pyHKIIUH Opranu3mMoB" /
KoHntponbnas padora mo teme "CTpoeHue u
GyHKIIMA OpaHU3MOB"

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKU KaK HAYKH. OCHOBHBIE TTIOHATHUSA U

74 CUMBOJIBI TeHeTHKH. JlabopaTtopHas paboTa 1 0.5
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
HCCJICIOBAHUI
3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE

75 ckpemuBanue. [IpakTuueckas padbota 1 0.5
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

76 [uTonornuecknue OCHOBBI MOHOTHOPHIHOTO 1
CKPEIBaHHS

77 Ananusupyrouiee ckpeuuBanue. Hermonnoe 1
JIOMUHUPOBaHHE
JurubpuiHoe CKperuBaHue.

78 [TpakTuyeckas pabora «M3ydenue 1 05
pe3yabTaTOB TUTHOPUIHOTO CKpPEINBAHUS '
y IpO30(QHIIBD)

79 [{uTonornyeckre OCHOBBI AUTHOPHUITHOTO 1
CKpEeLMBaHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHeTnka mosa 1

83 T'eHoTHn Kak 1eJIOCTHAS CUCTEMA 1

84 I'eneT4EeCKUI KOHTPOJIb PA3BUTHS 1




paCTeHI/If/'I, JKHBOTHBIX K YCJIIOBCKA

85

86

N3MeHUnBOCTh MpU3HAKOB. BUibI
U3MEHYUBOCTHA

MoaudukanroHHass K3MEHYMBOCTh

87

BapuauvoHHbIN psia U BapUallMOHHAs
KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

I"enoTnnmyeckas M3MEHUYNBOCTb.
Komb6unarusHast U3MEHYHBOCTD

89

90

91

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtaruu y
po30¢uibl (Ha TOTOBBIX
MUKpoIIpenaparax)»

3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIiecca.
ONuUreHeTHKa U SMUreHOMHUKA

O00011eHNe U cCUCTEMATU3ALMS 10 TEME
"I'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U
U3MEHYMBOCTU OPraHU3MOB" /
KonTtponbHas padora no teme "['eneruka"

0.5

0.5

92

I'eneTtuka uenoseka. [IpakTuueckas pabora
"CocraBiieHHE U aHAJIN3 POJIOCIOBHON"

93

94

MeTtoabl METUIIMHCKON T'€HETUKH

3HauecHUE MEIUIIMHCKOM T'€HETUKU B
npeaoTBpaAlICHUN U JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHUM YeJIOBEKa

0.5




OCHOBHBIE TIOHSTHS CEJICKIUU.
JlaGopaTtopHnast paborta "M3yueHue copToB

% KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX 1 05
KUBOTHBIX"
MeToap! ceaeKIIMOHHON paboTHI.

96 JlaboparopHas pabota "M3ydeHne MeTo 0B 1
CEeJIeKI[MU pacTeHuit"
JlocTH>KEeHMS CeJIEKIMU PACTEHUN U

97 XKHUBOTHBIX. [IpakTnueckas pabora 1
"[IpuBuBKa pacteHuit"

08 CoxpaHeHue, U3yuyeHHe U UCII0JIb30BaHHE 1 05
IFeHETUYECKUX PECYPCOB
buotexHonorus kak Hayka 1 OTpaciib

99 npou3BojCTBa. [IpakTuyeckas padora 1
"N3yuenne 00bEKTOB OMOTEXHOIOTHH"

100 OCHOBHBIC HANPaBJICHUSI CHHTETHUECKHUH 1
Ouonorumn

101 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS

102 MeaunuHckue OMOTEXHOJIOTUU

OBUIEE KOJIMYECTBO YACOB I1O 102 135

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 OpodmonionHast Teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPOAIBOJIOIHS 1 MaKPOAIBOIFOIIHS
5 [Momymsius — sneMeHTapHas eAMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
paboTa «BbIsBIEHNE U3MEHUMBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 DddexT ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTO6OP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodIeHN Y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BHIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIFOOHUHU U STTHICMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOAbI U3Y4YCHU 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
IBOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
3BOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH
24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMITIOB 3BOJIOIUU
o5 HayuHbie runmoTessl IpOrCX 0K ICHUS
KU3HHU Ha 3emJie
26 JloHayuHbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopus 3emau 1 MeTO/IBI €€ U3YUEeHHUS.
29 Jlaboparopunas padota «3yuenue u 05
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHble 3Tanel opraHnyecKkoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
paborta «3ydyeHune ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OTJICIIOB)
33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHre ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUpaHUA — 3KOJOT'MYCCKUE

36 1
KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO 1
0COOEHHOCTH
CoBpeMeHHast CUCTEMa OPTaHUIECKOTO

38 Mupa. OCHOBHBIEC CUCTEMATUUYCCKUE 1
IPYMIbl OPraHU3MOB
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3ynbratel”, "MaKkpoIBOIIOIUS U €€ 1
pe3ynbratel”/ KonTposibHas paboTa 1mo
TeMme "DBoironua”

40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKe 1

41 PazButue npencrasnenuii o 1
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
OpraHmyeckoro mupa. JlabopatopHas

42 pabota «/3ydenne ocoOeHHOCTEH 1 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHo1IeHre OMOIOTHIECKUX U 1
COLIMATILHBIX (JaKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [Taneorenerrka u NajeoreHOMHUKa 1
47 OBOIOIUS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoredeckue pachl. [IpakTrueckas 1 0.5




pabota «M3y4eHHEe FIKOJIOTHUECKUX
aanTamuii 4YeoBeKa»

MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3y4eHre METOI0B IKOJIOTHYECKUX 1 0.5
UCCIIETOBAHUI»

59 3Ha4YeHne IKOJOTHUECKUX 3HAHUH IS 1
YeJI0BeKa

53 Dkosorudeckue HpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosiormueckuid pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIHA '
OpPTraHU3MOB K BIUSHHIO CBETa»
AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUH OPTaHU3MOB K BIHSTHHIO
TeMIepaTypbi»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpbl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTanus

62 DKOJOTUYECKHE XapaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEeH MOMYJISIUH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTypa
OCHOBHBIE TIOKA3aTEIIH MO YJISIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpa MO I

66 JluHaMuKa TONYJISIIAN U €€ PeryJsiius

67 KpuBbIie pocTa YMCIEHHOCTH TIOYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HuIla BUa.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSH PACTCHHH K PaCCEIICHUIOY

69 Bun kak cucrema nonynsiuit

20 3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAITAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKkocucTeMa KaK OTKPbITasi CHCTEMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI




76

W3MeHeHns coo011ecTB — CYKLECCHH

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

" 03ep u peK. DKOCUCTEMbI MOpPEi 1 OKEaHOB

78 [TpuponHbIE 5KOCUCTEMBI. DKOCUCTEMBI
TYH/IpP, JIECOB, CTENEH, ITyCThIHb

79 AHTPONOT€HHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padora 05
«M3yuyeHune u onucanue ypoo3KOCHCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOpPraHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obmemanerapuas 060g09Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTEOXUMHUYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue denoBeka Ha 6nochepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

o1 PaCTUTENbHBIN U KUBOTHBIA MU L
92 Oxpana npupozab 1
03 OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO 1
Pa3BUTHA YEJIOBEUECTBA U MPUPOIBI
PanrionansHoe npupoa0ob30BaHue U
94 COXpaHEHHE OMOJIOTUYECKOTO 1
pazHooOpasus 3eMiaun
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
TemMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIIEHUSAX OPTAaHU3MOB JIPYT C
JIPYTOM U HaJIOPTaHU3MEHHBIX CUCTEM C
95 okpyxatoien cpeaon", "Opranuzmsl u 1
cpena ooutanus", "IKOJOTHSI BUIOB U
nomyJsius”, "IKoIorus CoOO0IIecTB.
Okonornyeckue cucremsl”, "buocdepa -
rnob6anpHas sxkocucreMa" / KoHTponbHas
pabora o Teme "Dkonorus"
96 PesepBHbIil ypok 1
97 PesepBHbIil ypok 1
98 PesepBHbIil ypok 1
99 PesepBHEIIT ypok 1
100 PesepBHBbIil ypok 1
101 PesepBHBIi ypok 1
102 PesepBHBbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBepPsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopmMHupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IMPUPOJIBI U
PEIICHNN KU3HEHHO BAXKHBIX COLMATBHO-ITHUECKHUX, SKOHOMHUYCCKHX,
HKOJIOTUYECKUX MPOOIIEM YETOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
palMoHaAIBFHOTO PUPOAONOIb30BaHNUS, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenme cucremoli 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCIOJb3YEMBIX B OHMOJIOIMUECKHUX HCCIIEJOBAHMSIX >KHUBBIX
O0BEKTOB M JKOCHCTeM (ONUCaHMe, W3MEpEeHHe, IPOBEICHHE
HaOMIOZCHNH); CIOCOOAMU BBISIBIEHUS M OLEHKH aHTPOIOT€HHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BbIIBUraTh TMIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATbHBIMU
cpeactBamu, (GoOpMyIHMpys Ielb HCCIEAOBaHUS, aHATU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOBI.

BoisiBneHre 3aBUCHUMOCTHM  MEXIY HCCIEIyEeMbIMU BEIMYHMHAMU,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraroIiye OHWOJIOTMYEeCKHe TEPMUHBI U TIOHSATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSILUS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OvocuHTe3 Oenka, OWONOIMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHHUE, HaCJIEACTBEHHOCTb, WU3MEHYMBOCTbD,
3 SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);
Owosornueckre Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, U.J. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxojctsa K. bapa, 3pomronmonHas
teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLUM, TEOPHUS

anTporioreHeza Y. JlapsunHa; Teopus Oumoreorenosza B.H. Cykauépa;




yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTypHbIX pactenuir, ydenue A.H. CeeproBa o0 mnyrsix u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0OPa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs TPU3HAKOB W HaAPYUICHUS CLEIUICHUS
renoB T. Moprana; romMoJOTHYeCKHMX pSAJOB B HACIIEJCTBEHHOU
n3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapan u  B. BaiinGepra; 3apoapimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akon J. ['exkens, @. Miomiepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaBmwia (Muaumyma FO. Jlubuxa, sKojgoruveckoi mupaMuibl 4uced,
O1OMAaccChl U SGHEPTUN);

runotre3bl (koauepBatHo A.W. Omnapuna, nepBudHoro OynboHa JIx.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IIPpUYIUHHO-CIICACTBCHHLIC CBA3HU MCKAY HucciieyeMbIM1
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpougeccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUMBAHHA I PA3HbIX THUIIOB
HACJICAOBAHUA IMPHU3HAKOB Yy OPraHU3MOB, COCTAaBJIATHL CXEMbI IIEPECHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMaMH OpPraHOB y pAacTEHHH, >KUBOTHBIX U YEJOBEKAa; MEXAY
JTanaMu OOMEHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKToOpaMu Cpelbl  OOMTaHMS,
mpoleccaMi  SBOJIIONMH;  JIBIKYIIUMH CHJIaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM M IMPHUCIOCOOJICHUAMU K HUM

OpraHnu3MOB

YMeHHe BBIICIATh CYIECTBCHHBIC TPU3HAKH:

CTPOEHHUS BUPYCOB, KJIIETOK MPOKAPHOT M DYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPraHHW3MOB, BHJIOB, OMOTEOIICHO30B, 3KOCHCTEM M
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHHI,
KHUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEACITEIBHOCTH, MMPOTEKAIOIINX
B OpraHu3Max pacTEHHi, >KHBOTHBIX M 4YeJOBEKa; OMOJOTMYECKUX

mporeccoB: oOMeHa BemecTB (Meraboim3M), HHPOPMAMH W




MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUNOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, A3MOpHUOreHe3a, MOCTAMOPHOHAIBHOIO  Pa3BUTHA,
pa3sMHOXKEHHUs, UHIUBUIYyalbHOTO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOopa, CTAaOMIM3UPYIOLIETO, JBIDKYHIETO M Pa3pbIBAIOILETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJ000pa30BaHus; BIUSHUS JABMXKYIIMX CHJI 3BOJIIOLIMU HAa FeHO(QOH[
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpejie OOHuTaHus,
Yepe[oBaHMsI HAaNpaBJICHUN 3BOJIOLUHU; KpPYroBOpOTa BEILECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIAATL CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJIETOK IPOKAapuOT M JYKapuoOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B M JKOCUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U NPEBPALICHUS SHEPTUU B
KJIeTKe, (poToCHHTE3a, IMJIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIWBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CyIIECTBOBaHUE, €CTECTBEHHOTO0 0TOOPa, BU1000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWTaHMs, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI'€HHBIX U3MEHEHHH B 3KOCHUCTEMaxX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTeNbCTBA
POJCTBAa OPraHM3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPraHu3MOB W cpenbl OOMTaHMA; €IWHCTBA YEJOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BHUJOB MW DOKOCHUCTEM KaK YCIOBUA COCYHICCTBOBAHUA MNPUPOJALI H

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJIep>KaHus; MHTEPIPETUPOBATh ITHUYECKHE ACIEKTHl COBPEMEHHBIX
HCCleIOBaHnH B OHoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKHE POOJIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




INEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbIX HA EI'D 110
BHOJIOI'NHN

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

CoBpemenHass OMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemple uMH 1pobiembl. DyHAaMEHTaIbHBIC, NMPHUKIATHBIE W TOUCKOBHIE
HAy4YHBIC UCCIICIOBAHMS B OUOJIOTHH.

3HaueHue Ouonoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAY4YHOM
kaptunbsl mupa. [Ipodeccun, csizanHbie ¢ Ouonorueil. 3HaueHue OWOIIOTUU B
MPAKTUYECKOW JICSITEIIbHOCTH YEeJOBEKa: MEAHUIIMHE, CEeIbCKOM XO3SMCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

KuBbie cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBA JKMBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTH, CIOKHOCTH H
YIOPSAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alUM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYISIUOHHO-BUAO0BOM, 3KOCHCTEMHBII
(OmoreonieHoTHUecKuit), O6uocdepHsiit. IIporecchl, MPOUCXOAANIME B SKHUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTepun

1.3

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, u3MepeHUe, SKCIEPUMEHT,
cucreMaruzanmsa, Mertaadaimui. IloHsATme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHoM. [InanupoBanue skcnepuMenTa. [loctaHoBKa U MpOBEpPKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM H €€ mocToBepHOCTh. Pazbpoc B
Onosornuecknx naHHbIX. OIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YyIbTaTOB.
[IpuunHBl UCKaXKEHHS PE3YJIbTATOB AKCIEepUMEHTa. [IoHsATHE CTaTUCTUYECKOTO

TECTA

KneTka kak OMosiorudyeckasl CicteMa

2.1

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IUHHIA XUBOTO. MCTOpUS OTKPBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.
MeToapl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anekTpodopes, METO] MEYEHbIX aTOMOB, g depeHIaabLHoe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMUKPOAJIEMEHTHL. Bona u

e€ poJb KaKk pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOpErysaiui. MuHepaabHbIe BEIIECTBA KIETKU, WX OMOJIOTHYECKasl pPOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OENKOB.
Crtpyktypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypaums.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonorndeckue GyHKIuN OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. TuapodruibHO-rUAPOdOOHBIE cBolicTBa. Kiaccudukanus Jmmaos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue ¢GyHKIUU
munuaoB. O0mre cBoicTBa OMOIOrMYECKUX MEMOpPaH — TeKy4eCTh, ClIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYITPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJHK.
Buael PHK. @yukunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkimn AT®. BoccTaHOBIIEHHBIE IEPEHOCYHKH, UX (DYHKIIUU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHYecKass M mIpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTudeckoil kietku. KierouHas cTeHka OakTepuil M apxem.
OcoOeHHOCTH CTpOeHUusi TreTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre ¥ (pyHKIIMOHMpPOBAHHE SyKapHOTHUECKOH KieTku. Ilmasmatuueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYecKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obOneruénnass nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta HarpHif-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CtpykTypa 1 QyHKIIMU KJIECTOYHON CTEHKHU PAaCTEHUH, TPUOOB.

Hutomnazma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
kineTku. OpHoMeMOpaHHBIE OpPraHOMABI KIIETKU: DSHJIOIUIa3MAaTHYecKas CeTh
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOeHHE U (yHKUMU. B3anmocBs3b
OJTHOMEMOpaHHbBIX OPraHOUA0B KJIEeTKH. CTpOEHHE TPaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MATHYECKUN peTHKyiIyM. CekpeTopHas (QyHKIUS
annapata ['onpmku. TpaHcmopT BellecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHAPUN M miactui. llepBUuYHBIC, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranoujsl kietku CrpoeHue M (QYHKIUM HeMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduinameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Krerounslii nenrp. CTpoeHHME U [BUXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenmkoBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(PHBIM M TeTepoTpOodHBINH. YUacTHe KHUCIOpOJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecreueHue KiIeTKu: mnpeBpamieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOUYHOTO
Metabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHWU3M JICHUCTBUS.
Kodepmentsl. OTiinuns GpepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHMYECKHWX BemecTB B kierke. PotocuHre3. Ponb
XJoporiacToB B mporecce (orocunTeza. CBetoBas u TemMHOBas (¢asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BnusHMe paznuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mmbl. Bumel Opokenus. I[IponykTel OpokeHHS H UX
UCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YyIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. ['mMkonamu3 — 0eCKUCIOPOIHOE PACIICTUIEHNE TITIOKO3BI.

buonornueckoe oxkucCieHUE, WIM KIETOYHOE JbIXxaHHe. Poinp MUTOXOHIpUN B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxucnurensHoe dochopunupoBanue. [Ipenmymectsa aspoOHOro mytu oOMeHa
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BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAILIEIbHOCTh, ACUMMETPHUYHOCTb.
Tpancnauus u e€ stanbel. Yuactue TpaHcnoptHbix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zanys reHomMa y mpoKapuoT U dyKapuoT. Perymsius akTHBHOCTH T€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OONMraTHble mnapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecuHTeTMdecknii  (MOCTMUTOTHYECKUN), CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarionIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIINE B HUX IPOLIECCHI.
Tunsl MuTo3a. Kapuoknnes u numroknHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietouynasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCKas CHCTEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kneTku, wiu ramersl. Meio3. Ctaauu meiosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cmpici Meiiosa
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3.3

1 IIOJIOBOTIO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[Ipen3aponpiieBoe paszBuTHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 U OOIEHE3.
Crpoenue mojiOBbIX KiIeTOK. OmIoJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
*KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3moB (oHToreHne3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisrymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAlOLIErocs 3apoibliia (3MOpHOHANbHAsT MHAYKLHMSA). 3akiajka IUIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJbTal HEPapXUYECKHUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHANBHOE pa3BUTUE pa3IMUHBIX (DAKTOPOB OKpYXKaroIIeH
cpenpbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbHblil nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOUHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOIO MU HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpBl peryisuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [leprnonbpl oHTOreHe3a yenoBeka.

PasmMHoxeHne u paszButue pacteHuid. I'amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHKE Y IIBETKOBBIX pacTeHHil. OOpazoBaHue n

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOICHE3a Y paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHBI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHI)If/'I n peuecanHmﬁ IIpU3HaAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUIN

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCcTOTH raMerT.

AHanuzupyroniee ckpeuiuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpugHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XPpOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENEeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOraMeTHbIi moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

3.5

BzaumoneiicTBue reHotuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHAaCJIEACTBEHHAs: M HaCJICACTBEHHA.

MoudukanmonHass ~ U3MEHYHUBOCTb. Pois cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbIN psijt
u BapuanmonHas kpuBas (B. HMoranHcen). CaoiicTBa MOM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F€HOTUITHYESCKOM M3MEHYMBOCTU. BHIBI
TeHOTUMMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYyTAalWU. SEpHbIE M IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUYrHBI BOBHUKHOBEHHWS MYyTalIHiA.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleAcTBeHHON u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIE€HEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IMOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a. HacnencrBeHHble  3a00jeBaHUs  YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HACJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius U ceNeKius. 3apoxkIeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3us KyJIbTYPHBIX PAaCTECHHH.
Ponb cenexkiyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBocTu H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  CeNneKIMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAaccoBBIH U
WHIUBUYIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOpP IO TE€HOTHUIy C TMOMOMIBIO OICHKHU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CENIEKIIMOHHON paboThl. Paananonsbiii u
XUMHUYECKUI MyTareHe3 Kak HWCTOYHUK MYTaluid Yy KyJIbTYypHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PENAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansanys. bBiuskoponcTBeHHOE
CKpelllMBaHue, Wi UHOpuAMHT. HepoJcTBeHHOE CKpelMBaHHWe, WM ayTOPUIUHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHl MHUKPOOMOJOTHUECKUX TEXHOJIOTHIA.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCcTpynpoBanue pexkoMOuHaHTHBIX JIHK. JlocTmkeHus u TEpCHEKTHUBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccudukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUSA U JKU3HEACATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTHUe
npoTucThl. KoJOHHAIbHBIE OpraHu3MBbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouAHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX  TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocty cTpoeHUs, QYHKIUN U PACIIONIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U reHepaTUBHBIE OpPraHbl pacTeHud. OyHKIIUNA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBbI U
Hactuu. llorymomieHne BOJIBI, YIJIEKUCIOrNO TIa3a W MHUHEPAIBHBIX BEILIECTB
pactenusimu. Jlpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3auThl. DUTOHUUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe U peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4YelIOBEKa. THIIBI
JKABOTHBIX TKaHEW: JIUTENHAIbHAsA, COCAWHUTENbHAS, MBIIIEYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX )KHBOTHBIX. [[pixanue xuBOTHBIX. KokHOE npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHWe TO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHE CTPOECHUS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi CUCTEMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIMX. TpaHCIOPT BEUIECTB Y
opranu3moB. TpaHcHoOpT BeUIeCTB Yy XUBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucrema  TMO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyosnu. Opransl BeieneHus. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTEIBHON cucTeMaMu. BrpinelleHue y NO3BOHOYHBIX
JKUBOTHBIX. 3aliUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.
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PaznpaxkxuMoCTh U peryisiust y opranu3MoB. Pa3apakuMoCTh Y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsus y MHOTOKIETOYHBIX
pacteHuii. PocToBbIe BelleCcTBa U X 3HAUYCHUE.

HepBHas cucrema u pedieKTOpHasi peryJisiiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUS! HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm i 3PGEKTUBHON (YHKIIMOHATIBLHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycioBHBIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ wmmoramamo-runodusapHas

cucrema. Pedekc u pedaexropras ayra. beaycioBHbIE U YCIOBHBIE pe(IeKCh

5.2

5.3

3ammTa opranu3ma oT OosiesHed. MiMmmyHHast cuctema venoBeka. Kietounsiii u
rYMOpajJbHBIA MMMYHHUTET. BpoxaEHHBIN, NpHOOPETEHHBIN crenupuyecKuit
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHU3MOB. Pomb

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

JHpixanue yenoBeka. uddysus razoB yepes3 MoBepXHOCTh KJIETKH. J[pxaTeapHas
cucteMa denmoBeka. JlpixarenmpHas TOBEPXHOCTh. Perymsamust  IbIXaHusl.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

[MumeBapurtenbHas cucremMa uenoBeka. OTHenbl MHUIIEBAPUTENHHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIONIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M ux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblJeNeHUss. OOpa3oBaHuEe MOYH Y YeJIOBEKa

5.7

,HBI/I)KCHI/IC JelloBeKa: MpImieyHass cucreMa. CkeleTHEIC MBIIINObBI WU HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHMS

napsuHM3Ma. JKn3Hb U HayyHas aearenbHocTh Y. JlapBuHa.




JBuxymue cuiibl 3Boiouuu BUaoB 1o Y. JlapBuHy (BbICOKAasi MHTEHCHUBHOCTb
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEHHAast HBOJIOIUOHHAS OMOJIOTHs. 3HAYCHHUE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 5BoytolUUd. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOoOoOpa3usi U CTPYKTyphl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KaK »3JIEMEHTapHOE 3BOJIOIMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (GAKTOPHl  (ABWKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHOB — ciyuaiiHble
HEHANpaBIIEHHbIE HM3MEHEHUS 4YacToT ajuienedl B momymsnusx. Oddekr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruueckas (penpoyKTUBHA).

EctectBennbiii  orOOop — HampaBinsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, Pa3pbIBAIOLIUI
(nu3pyntusHbIi). [TonoBoit oT6op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKposBotoiu. M3onmsamus — kirodeBoil dakrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIONUIU3AIIHS,
rubpuanzanys). JJIMTenbHOCTh 3BOJIOLMOHHBIX MTPOLIECCOB.

MexaHu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OmopazHooOpa3usi. MUKPOIBOIIOIMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMUPOBAHUS YCTOMUYUBOCTH K AaHTUOMOTHKAM U CIIOCOOBI OOpHOBI

C HeH

6.3

Metoabl M3ydeHUs: MakpodIBOJOIWH. [lalleoOHTONOTHYECKNE METOBl H3YYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpaduyeckue MeTobl u3yueHust Botonuu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emnn. Buasl-sHneMuku u
PETIMKTBI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbl HM3Y4YECHHUs
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IBOJIIONMH. | €HETHYeCKHe MEXaHU3MbI JBOJIOLUMUU OHTOTEHE3a U TOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTraHbI.
Pynmumentapaple  opraHbl M aTaBU3MbL.  MOJIEKYISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmia) 3BOMOIKMH. HeoOpaTMMOCTh HBOIOIHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNPOUCXOXKICHHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble MPEICTaBICHUS O 3aPOKICHUH KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/ICHUS KU3HU U €€ ONPOBEPIKEHUE ONBbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemlecTB u3 Heopranuuyeckux. Omeir C. Musuepa u I'. KOpu. O6pa3zoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnast runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil somonuu. [losiBieHne u 3BoIIOLUSA MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHWE TEPBBIX HDKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEePBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTreHe3). DBOJIOIMOHHOE IPOUCXOXKIECHHUE
BUpYycoB. [IpoucxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpomcxoxneHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentuinuii. [IpoucxoxaeHNE MIICKOHUTAOININX U
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ntun. [lpuammn xmrodeBoro apomopdos3a. OcBoeHUE OECMO3BOHOYHBIMHU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKa KIMMaTa M TE€O0JOTHYECKHX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIIUSHUE HA Ta30BBIA COCTAB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuyunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Metonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3HO0TIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHrE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CHUCTEMBI.

JiBumkymye cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLUaIbHBIE.
CooTHolieHrne OMOJIOTMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AaHTPOIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MPENKH JIIOJIEH.
UYenoBek  yMenbldl, IEpBblE  H3TOTOBICHUSA  OpyAud  Tpyna. Yenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiiienb0eprckuii — oOIUi NpeJoK HEeaHIepPTaTbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpukH.

DOBOJNIOIUS COBPEMEHHOI'O uesoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALHUAX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus u «3¢pQGEKT OCHOBATENS» B MOMYJISAILMIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMs M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnuactBO  4yenmoBeueckux pac. HaydHas  HeCOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpenbl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiida TeHOB Ha MOpPQOJIOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HaAyKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUHU. MOHUTOPHUHT

OKPY KaIOIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEPHOCTH uX nedcTBus. Knaccudukanus
JKOJIOTMUECKUX (PAaKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHSI 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abuotnyeckue Qaxtopsl. CBET Kak dKoIorHueckuil ¢akrop. JeiicTBue pa3HbIx
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTWYECKUE TIPYIMIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJsib CBETa.
doTonepruoanusm.

Temmepatypa kak okojorumyeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusMsl. [ToMKunOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Bnaxxnocte kak oskonoruueckuit dakrop. [IpucrmocobneHust pacTteHHil K
MoJI/Iep>KaHuio BoAHOTrO Oananca. Knaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [IprcnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
ryOWHHAs  TMOAMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHUYECKHE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonornueckue purmbl. BHemnue u BHyTpeHHHEe puTMbl. CyTOUHBIE U TOJAMYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HH.

XKuznennoie popmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HEeHHbIE
(GbopMBI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTAPHHUYKH, MHOTOJICTHHE TpPaBBHI,
OJTHOJIETHUE TpaBbl. JKu3HEeHHBbIE (DOPMBI )KUBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckne daxtopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTHUPaAHTCTBO, HaXJeOHHYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckne). 3HaAUCHUE
OMOTUYECKMX B3aUMOJICHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momyssiiuu. [lomymsuus kak Ouonormyeckas

cucrema. Posib HEOTHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOECHHOCTEH
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O6uosoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHA.
OcHOBHbIE MOKa3aTeJM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLU.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyisuuy U e€ peryisuus. buoTM4ecKui NOTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKU — NOMy/sinud. KpuBble pocTa  YHMCIEHHOCTH
nonyisinui. Kpusble BbDKMBaHMs. Perynsiiys 4MCIEHHOCTH HONYJSALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoymoryueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jx.M. XatumHcoHa. PazMepsl 3KOJIOrMYecKOn
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMd  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUAOB

CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3u MexIy
opraHu3mMamMu B OuoIleHO3e. DJKOocHCTeMa Kak oOTkpbiTas cucrema (A.J[x.
Tencnu). ®@yHKIMOHAIBbHBIE OJIOKK OPraHU3MOB B AIKOCHCTEME: IMPOJAYIIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue Henu U CETH.
Abuotnyeckue 61moku sKocucTteM. [TouBbl M MBI B 3KocHcTeMax. Kpyrosopot
BCIICCTB U MOTOK SHCPIUH B OKOCUCTEME.

OcHoBHbBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHHM M HWX IPUYMHBL. AHTPONOI€HHbIE BO3JECHUCTBHUS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢iopa u
¢dayna. CuHaHTpOnU3aIMs TOPOACKON (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTU (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHyJISII_[I/If/’I U 3KOCUCTECM B YCIOBUAX CCTCCTBCHHBIX U

AHTPOINOT€HHBIX BO3JECUCTBUI

7.5

buochepa — oOmemnanerapHas o0ono4yka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia JKuM3Hb. Yuenue B.M. Bepnaackoro o Owmocdepe. OOmactu
ouocdeps u e€ cocras. JKuBoe BemecTBo Onochepsl U ero QyHKINH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
mIo0anbHOM  3KocHCcTeMbl.  JluHamuueckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiecTB U OHMOT€OXMMHUYECKHME LMKIBI (yriepoja, a3ora).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC JIeca, CMEIIaHHbIE M IMUPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMHMYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKIHS KUBBIX CHUCTEM, OIICHKA X PECYpPCHOIO IMOTEHIIHMAIa U
o6uochepHbIx QyHKIUN

DKOJOTHYeCKHe KpPU3UCHl U MX MpHUMHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBECHHBIX PECypPCOB.
H3MmeHeHne KuMara.

AHTpOTIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIM W JKUBOTHBIM Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBL.
Kpacubie xaurun. Ocobo oxpansiemblie npupoansie Ttepputopun (OOIIT).
Boranmueckue capl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbBIE TPHUHIMIBI YCTOMYMBOTO pa3BUTHs YEIOBEUECTBA W MPHUPOIBL.
PanmoHaieHOE  TIPHPOJIONOIB30BAHUE W COXpPAHCHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

TepemoB A.B., [lerpocoBa P.A. buonorus. buonornueckue cucremsl u npoueccsl. 10 knacc.
VYrnyGieHnusiii ypoBeHs. - M.: Muemo3suna, 2025.
TepemoB A.B., IlerpocoBa P.A. buonorus. buonoruueckue cucremsl u npoueccsl. 11 kiacc.

YriyoneHHbll ypoBeHb. - M.: MHeMo3uHa, 2024.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Tepemos A. B., IlerpocoBa P. A. buosnorus. buonorudyeckue cucreMsl u nporeccel. 10-11
KJIacChl. YT1yO0a€HHBIN ypoBeHb. MeTomnueckoe mocodue uist yuutens. — M.: MHemo3uHa,
2023.

[TpumepHOe MoypovHOE IIaHWPOBaHUE JJI yuauTels 1o yueoOHukam A. B. Tepemona, P. A.
[TerpocoBoii (10 u 11 knace, yriayOiaEHHBIN YPOBEHB), pa3MEIIEHHOE HA CaliTe U3/1aTebCTBA
«Muemosunay (mnemozina.ru/uchitelyu/metodicheskie-rekomendatsii) B coorBerctBuu ¢ ®OIT
COO.

Konnenmus npenonaBanus yuebHoro npeamera «buomnorusy B 00pa3oBaTebHBIX OpraHU3aIUsIX
Poccuiickoit ®eneparuu (MCPO PAO).

Metoauueckue pekomeHaanuu no npenogasanuto ouonoruu (MCPO PAO, 2026).

Angnpeesa H. /. [IporpamMma 1 TeMatryeckoe TIaHUPOBAHUE JIJIsi 00111e00pa30BaTeIbHBIX
yupexaeHuil. buonorus. 10—11 knaccel. — M.: MHemo3uHa.

[Taceunuk B. B. u ap. buonorus. Metoauueckoe noco6ue. 10—11 xnacces! (yriayO0néHHbIN
ypoBeHb). — M.: [IpocBerienue.

Jlepuep I'. U. buonorus. Ypoku-cemunapsl. 10—11 kiraccer. — M.: Dkemo.
Poxnos B. C. JlabopaTtopublii npaktukym no ouonoruu. 10—11 kmaccsl. — M.: Akagemusi.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCbBI CETU UHTEPHET

Enunoe coneprxanue obmero oopasosanus (edso0.ru) — dOIT COO, denepanbhas pabodas
nporpaMmma 1o 6uonoruu (yriayOnEHHBIN YPOBEHb), METOANYECKHUE MaTepUalbl,
OpFaHI/I3aI_[I/IOHHO-MeTOHI/I‘IeCKI/Iﬁ KOMIIJICKT.

Poccuiickas OJICKTPOHHA MIKOJIa (reSh.edU.rU) — BUACOYPOKH, KOHCIICKTbI, MTHTCPAKTUBHBIC
3aaaHus 110 BCEM pasaciiaM OUOJIOTHH.

Enunas xomutekiust mudpoBbix oOpasoBaTenbHbIX pecypcos (School-collection.edu.ru) —
WJLTIOCTPAIINH, BUICOPPArMEHTbI, HHTEPAKTUBHBIC MOJICITH OHOJIOTHYECKHUX MPOIIECCOB.

denepanbHbIi HHCTUTYT MeAarornueckux uamepenuit (fipi.ru) — oTKpwITHIN OaHK 3aaHMIA,
koaudukaTop, cnermpuxaius EI'D mo Guonoruu.

O6pasoBarenbhblii mopran «Mos tmikosa» (myschool.edu.ru) — mudpossie yueOHbIC
MaTepualibl, 3JICKTPOHHBIC BEPCUH YICOHHKOB.









		2026-09-24T16:00:53+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 199 ПРИМОРСКОГО РАЙОНА САНКТ-ПЕТЕРБУРГА




