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MNOACHUTEJIBHASA 3AIIUCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bHONOTrHs» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nonoxeHusMm ®I'OC COO npoduibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YriyOJéHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
0o0pa3oBaHUs W MPU3BAHBI 00ECIIEYUTHh MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIMM, CPEITHUM
o01mM, cpeaHuM MpodecCHOHAIbHBIM U BBICHIMM OOpa3oBaHUEM. B TO ke BpeMs KaXKIblil U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
00yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OOJIaCTH HAaydYHOTO 3HAHWUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeelisieT 00s3aTeIbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJACP)KaHHE, €ro CTPYKTYpPUPOBAaHHE IO pa3jieiaM U TeMaM,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMe mo O6MONOrMM peayn30BaH MPUHLIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps 4emy MpocMaTpPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHWHA, OPUEHTHPOBAHHBIX HAa (HOPMHpPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTU yueOHoro mpenmera «buomnorus» B peanusanuu tpeboBanuit GI'OC
COO x my1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB YU4EOHO-TIO3HABATEILHOW NEATEIFHOCTH O0yUYarOmUXCs 10
OCBOCHHMIO COJCp)KaHUS OWOJOTHYECKOTO O0Opa3oBaHUSI Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHui
00yJarouxcs 0 )KUBOM MPHUPO/IE€, OCHOBAX MOJIEKYJISIPHOU U KJIETOYHON OMOJIOTHH, SMOPUOTIOTUN
U OHONIOTUU Pa3BUTHUS, TEHETHKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIOIHUOHHOTO YYCHHS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJFOTOBKY OO YyUaOIIMXCsl K MOCIIEAYIOIIEMY OTYyYEHUIO OMOJIOTHYECKOro 00pa30BaHUs B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHoro oobpasoBanusi. OCHOBY €ro coaep)KaHus
COCTaBIISIET CHUCTEMa OMONOTHYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs



MOCJIETYIOIIEro BbiOOpa mpodeccun. Bo3MokHa Takyke MHTETpalys OMOJOTHMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMYy mpeameTy "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOOOpa3Hs
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydarommxcs 1Mo OOTaHUKE, 300JI0THH, aHATOMHH,
¢busmnonorun venoseka. B 11 kimacce m3y4aroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U
yueHue o 6uocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWi, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouonornyeckux 3HaHWH. [ pa3BUTHS W MOANEpKAHUS MHTEpeca O00yJaromuxcs K OHOIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUYEHBIX B pEIICHHE BaKHEHIIIHX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOpPETeHHE YMEHHI NCIIONIb30BaTh 3T 3HaHUA B (HOPMUPOBAHUM HHTEpEca K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE OOYYalOIUMHUCS  CUCTEMbI  OMOJIOTMUYECKMX 3HAaHWK: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaXx,
COCTaBISIIONIUX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTHYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIMXCsi C  METOJAaMHM  TIO3HAHHUS  JKMUBOM  TPUPOJIBI:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAYK (MOJEKYISIPHON U KIETOYHON OMONIOTHH,
SMOPHOJIOTUN ¥ OWOJIOTHH PAa3BUTHS, TEHETHKU M CEJICKIIUN, OMOTEXHOJOTHU M CHHTETHUCCKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKHX HCCIeIOBaHUNH B J1aboparopuu M B IpHpone (HaOloaeHHe, H3MEpeHHe,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MHPOPMAIUIO; MOIb30BATHCSI OMOJIOTMUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTAaHABJIMBATDH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU U COLIUATHHO-IKOHOMHYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMH YeJIOBEUECTBA; OIIEHUBATH MTOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO



OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBaTH W COONIIOAATh MEphl MPOMUIAKTHKYA WH(EKIIMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
JKU3HEACSITEIIBHOCTA B YPE3BbIUAMHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 TPoOJIeMaMHu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCICIOBAHUS, IMPOBEICHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIMUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTIENbHBIM ¢€ O0O0BeKTaM U SIBJICHUAM; (OPMHPOBAHHE OKOJIOTHYECKOH, TEeHETHYCCKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MHPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTA B PAllMOHAIBHOM MPUPOIOTIOIB30BaHIT
(coOmoleHne TpaBWJI TIOBEACHUS B TPUPOJE, OXPaHbl BHJIOB, JKOCHCTEM, Omochepsi),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYAIUSAX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUUECKHUX
3HAHUN U YMEHUI B OBCEIHEBHOM )KU3HU;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mMoOcienymieMy podhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAIbHBIMH HWHTEpPECAMHU M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4ymuCIO YacoB, OTBEACHHBIX Ha W3ydyeHHUE OHOJOTMU Ha YIIyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIETIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p opranu3anuoHHbIX (OPM, METOJIOB M CPEICTB 00YUEHUSI OMOJIOTHUHU OCYIIIECTBIISETCS
¢ yuéroMm crenuuKa ero CoAep kKaHus M HAMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s13aTeNnbHBIM YCIOBUEM IMPU O0YyYEeHUM OMOJIOTMM HA YIIyOIEHHOM YPOBHE SIBIISIETCS
MpPOBEACHUE JAaO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuacTtue oOydammxcs B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX pa00T, TEMAaTHKa KOTOPBIX OMPEeaeTCs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHsi OHOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU npoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HadyeHrne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cs3annble ¢ 6uoaorueil. 3HaueHre OMOJOTHH B IPAKTUUECKOM AEATENbHOCTH
4eJI0OBEKA: MEAMIIMHE, CEJIbCKOM XO035IMCTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOIBIL.

JleMoOHCTpaLuu

[Toptpersr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, M. . Meunukos, H. 1. Basunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JXKuBble cucTeMbl Kak mpeamer u3ydeHus ononoruu. CBoCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU IIE€JIOCTHOCTb, CIIOXKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Matepun. Hayku, usydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIXx cucteM. Mertoabl Ouonormdeckod Hayku. HaOmromeHue, usmepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, MmeraaHanu3. lIoHsaTME O 3aBUCMMOM W HE3aBHUCHUMOU
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsATHE BEIOOPKH U €€ JO0CTOBEPHOCTh. Pa3dpoc B Ouonorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHUnHbBI MCKaXXEHHUS PE3yJIbTAaTOB AKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBa )KUBOU MaTepum», «Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIB», «CTpoeHNEe )KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEYECKOr0 OPraHn3May, «brnoreoneHos»,
«buocdepar, «MeToabl H3ydeHUs KUBOH PHUPOJIBD».

O6opynoBanue: 1abopaTtopHOe 000pyIOBAHUE ISl IPOBEACHUS HAOTIOACHUI, U3MEPEHHH,
JKCIIEPUMEHTOB.

IIpakTnueckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-(pyHKIIMOHANbHAs €AMHULA KUBOro. McTopusi OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnelinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) 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
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

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

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTH€ B CTPYKTYPHUPOBAaHUHU KIIETKH, TEIJIOPETYIISALHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenxoBoi Moisiekynbl. IlepBuunas cTpykTypa Oenka, MenTHAHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoabl. MoHOCaxapuabl, AUCaXapyibl, OJIMTOcaxapuIsl U mosrcaxapuisl. O0muii miaxn
CTPOEHUs U (PU3MKO-XHMHUYECKHE CBOMCTBA YIiIeBOAOB. bruonornueckue QpyHKIMM yriIeBoO0B.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aumnuiaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCIOT. HykiaeoTumisl.
[Tpunuun xommuiementapHoct. I[lpaBmino Yapradda. Crpykrypa JHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JJHK. Buast PHK. @ynkuun PHK B kinetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B moiekyine AT®. buonornueckne
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjekyln. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnviomepmwiti Ouzaiin u opeanuieckuii Cunmes OUOMONEKY U UX
HenpupoOOHbIX AHAI0206.

JleMoOHCTpanuu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
[Ipy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«PacrnpenesnieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.



Tabmuner u cxembl: «llepuoanyeckas Tabivla XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOThI», «CTpoeHue MOoJeKyabl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOoeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3ome. Llutockener. J[BukeHue unurtomnazMbl. OpraHonJbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W miacTul. llepBuuHble, BTOpPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMJIACThI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogunamenmsi. MBpIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0b0n104KU 8 Mumose. foepHuiti mpancnopm.

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

JeMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKN», «CTpOeHUE pacTUTENBbHON KieTkn», «CTpoeHre MUTOXOHIpUM», «Sapo», «CTtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTuyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTe KUCI0poa B OOMEHHBIX MPOIECCcax. JHEPreTUIecKoe
obecrieuenne kietku: npespamienne AT® B 0OMeHHBIX mporeccax. DepMEeHTaTUBHBINA XapakTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHCTBUA.
Kodepmentsl. OTnuyns ¢pepMEHTOB OT HEOPraHMUECKUX KaTajau3aTopoB. benku-akTuBaTOpHI U
OeNKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTATHBHBIX pPEAKIUH OT Pa3IMYHBIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nuemMeHmsvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb xymopomiactoB B mporecce (otocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OaKkTepuH. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYEcCKOro oOMeHa. [loAroToBUTENbHBINA HTarl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeusi membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEPreTUYecCKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBIJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTopHnas padorta «/3ydeHne KaTaInTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMuUJIa3bl WIK KaTanas3bl)y».



JladopaTtopnasi pab6ora «/3ydeHne (epMEHTAaTUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanm3amus HacleNCTBEHHOW WHQpOpMANUU. [ €HEeTUYEeCKHil KO/, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue tpancnoptHeix PHK B OunocunTesze Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
DYKApHOT. Perymnsius ak THBHOCTH T€HOB y TPOKapHoT. [ unoresa onepona (P. XKakoo, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHble 3a601eBaHus 4eaoBeKa, KUBOTHBIX, pactenuil. CITN/], COVID-19, conmansHbie
Y MEJUIIMHCKHE MPOOIJIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux oanHvlx. Hanomexuonoauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

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

Marpuunenii  cunres JHK —  perumkanms.  Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukanuu [JTHK. Xpomocomsl. Ctpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
Ha0Op KJIETKH — KapUOTHUIL. JIMIUIOMIHBIA M TrarmouIHbI HaGopel XpomMocoM. ['omonornyHbie
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro mukia kieTku. I[Iporpammupyemasi kierouHas rudenb —
arornTo3s.



Knerounoe sapo, XpoMocoMbl, (PyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «KuU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U JKU3HEACATEIHLHOCTH OJIHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, IOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. THUITBI )KUBOTHBIX TKAHEHW: SMUTENNAIbHAS, COSIMHUTEIbHAS,
MbIlIeYHas, HepBHas. OCOOCHHOCTH CTpPOeHUs, (PYHKIMA U PACIIONOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX K MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pPECHHUYHOEC. JIBMIKEHWE MHOTOKJIETOYHBIX pPACTCHHWH: TpPOMU3MBI M HACTHH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Tutanue opranu3moB. [lormomienre BOJbI, YTIAECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIICBAPCHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTKu. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe M JIErO4YHOE
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cucCTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaroIuX. Perynsuus asixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYABl W KpoBb. Kpyrum KpoBooOpareHus.



OBOJIIOIIMOHHBIE YCIOKHEHHSI CTPOEHUST KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpanusi, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbaeieHUs. CBs3b MOJIOCTH Tella C KPOBEHOCHOH U
BBIJICINTENILHON CUCTEMaMU. BpbljeneHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepUid U LIUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XUMHUYECKON 3N ThI. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBbie BeliecTBa M MX
3HAYECHHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas ayra. besycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctebiss», «CTpoeHHE IHMCTOBOW IIIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpraenurenbHas cucremay, «JHIOKpUHHAsA cucTeMay, «CTpoeHue MbIIb», «IMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema nTuiy, «HepBHas cucTeMa MIICKOHUTAONINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsbl TKaHeH, paKOBUHBI MOJITIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opyoBaHue sl JEMOHCTPAIMH TOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTCHHIA, paCIICTICHUS
KpaxMmasia 1 OelKOB 1o AeCTBHEM (EepMEHTOB, 000pyIOBaHKE I IEMOHCTPALIUHU ONBITOB 110



U3MEPEHHUIO KU3HEHHOM EMKOCTH JETKUX, MEXaHM3Ma JbIXaTEIbHbIX JIBW)KCHHM, MOJEIU
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLYS, (pparMeHTalus, KIOHHPOBAaHHUE.

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

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. O0pa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MOJIOBbIX KIETOK.

Omio10TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O PA3BUTHU
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH OPOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISALINS).
3aknaJka OpPraHOB W TKaHEeW W3 3apoJAbIIIEBBIX JHCTKOB. B3anMHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apO/IbIia (3MOpHOHATBHAS HHIYKIIMS ). 3aKIa/IKa IJIaHa CTPOEHUS YKUBOTHOTO
KaK pe3yJbTaT UepapXUUECKUX B3aUMOJICUCTBUI reHOB. BiusHue Ha YMOpPHOHATEHOE pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pa3Butue xuBOTHBIX. [locTomOpuonanbpHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >KMBOTHBIX. @akTOpbl PETyNISIUUM POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. [lamerodut u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mporiecce Meiio3a. ['amerorenes y pacrenuit. Omio10TBOpeHE U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHME Y LIBETKOBBIX PACTEHMM.
OO6pa3oBaHue 1 Pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIIUN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOKEHUSY,
«Pa3MHOXeHHE XJIaMHIOMOHaAbl», «Pa3MHOXkeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30Haa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BuTHey, «Pa3BUTHE MAICKOTO KyKay,
«Pa3Butne capanum», «Pa3zBuTue ISTymku», «/{BoilHOE OIJIOJAOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSH OJHOIOJBHBIX W JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOH KamycTb», « KM3HEHHBIN UK MXa», «KU3HEHHBIN LIUKJI TAlIOPOTHUKAY, «OKHU3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMAaTO30H/IO0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHUS TCHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneyenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

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

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

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBorii 3aKkoH MeHens — 3aKoH e IMHO00pa3usi THOPHUIOB
nepsoro nokonenus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aK0H pacleIuIeHus
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUs. [HMmoTe3a YUCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C II0JIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOMKECTBEHHOE IEHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HNOTIOTHUECKUX TPOIIECCOB, TOBEACHUS M KOTHUTUBHBIX (QYHKIMN. [ eHeTHUeCKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35IMH — MHKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIA M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUAX
KJIETOK U OPTaHNU3MOB.

JleMoOHCTpanuu

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



Tabmumupl u cxemsl: «[lepBbIii 1 BTOpoii 3akoHBl MeHnens», «Tpetuit 3akoH MeHaensy,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJIenu3mM», «B3anmoaeincTeie reHoBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAMU CUEIUICHHOIO HACJIEA0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpenbl B GOpMUPOBAaHUU MOIU(PUKAIIMOHHOM
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTH: KOMOMHATHBHASI, MyTaIllHOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyrtaiimonHas W3MEHYMBOCTb. BHIBl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myraruin.

OOGopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHuE —3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMN
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi padora «Myrtanuu y Apo30(]riibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJISALUOHHO-CTATUCTUYECKUHM, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TCHOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nmomomso ITIP-
ananu3a. HacnencrBennsie 3a001eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacimeaCTBEHHOM MNPEapacloOKEHHOCThI0. 3HAUYEHUE MEIUIIMHCKOW TeHETUKU B
NPEJOTBPALICHUN U JICUCHUM TE€HETHYEeCKMX 3a00JIeBaHUN dYenoBeKka. MeauKO-TeHEeTHYeCcKoe
KOHCYyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «(T€HETUYECKOrO Ipy3a». DTUYECKHUE ACIIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBHIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3nuecKkoMy H
XUMHUYECKOMY 3arps3HEHHUIO OKpYyXKaromel cpenpl. I'eHeTmdeckas IpenpacrnonoXeHHOCTh
YEJIOBEKA K MTATOJOTUSIM.

JleMoOHCTpaL U

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTonbl M3y4eHUs] TEHETUKU YEIIOBEKay,
«['enernueckue 3a0601€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BaBunoBa o LleHTpax nporcxoxaeHuss 1 MHOrooOpas3ust KyabTYpHBIX pacTeHuil. Ponb cenexiun
B CO3JJaHUH COPTOB PACTEHUI M IOPOJI AKUBOTHBIX. COPT, NOPOJa, IITaMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

Mertonbl cenexumoHHoM paboTsl. MckyccTBeHHBIN 0TOOP: MacCOBBIM M MHIMBUAYaIbHBIN.
Oransl KOMOMHAIIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CeNeKUMOHHOW paboThl. PaguanvoHHbBIM
XUMHUYECKMH MyTareHe3 KakK MCTOYHHUK MyTalud Yy KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHre T€HOMHOIO PEJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JITHK aiis nomyuenus
VCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonydenne mnonuruionioB. BHyTpuBHMaoBas rubpuanszauus. bauszkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHas pegoOYULY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyei s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 6 YENAX VIYYUEHU CYWeCmEYIoWuUx U cO30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUeM COBPEMEHHbIX MemMO008 HAYUHLIX UCCIe008AHUL, Nepe00sbIX uoell u
NepcneKmueHbIX MexHOI02UlL.

JleMoOHCTpaL UK

IToptpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxeMbl: «L{eHTpbl IPOMCXOKAECHUS U MHOT00Opa3usl KyJIbTYpHBIX PacTEHHI,
«3aKOH TOMOJIOTMYECKHMX PsAJOB B HACIEACTBCHHOW W3MEHYHMBOCTH», «MeETOmBI cenekuum»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

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

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpOOHosIornyeckux TexHoaoruil. [IpousBoacTso 0enka, aMMHOKHMCIOT U BUTAMUHOB.

CoznaHue TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxxeHepusa. MeToapl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. IloctrenoMHuas nudposast meaununa. [ILP-1uarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHHs KOMIJICKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

Co3manne BEKTOPHBIX BaKIMH C IEIbI0 OOecreueHruss KOMOWHHUPOBAHHOM 3alllUTHI OT
B030ynuteneit OPBU, ycraHoBieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHass nHKeHepusn», «I eHHas HHXXEHEPUI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO)Y.

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010rHI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymue cunbel dBomonud  BugoB 1o Y. JlapBuHy (BbICOKassh HWHTCHCHUBHOCTH
pPasMHOKEHHUSI OpPraHMU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CylIecTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaUYeHUE SBOJIIOIMOHHON TEOpuu B (OPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jluanew)», «JlecTHHIIAa KHUBBIX
cymects (1o Jlamapky)», «Mexanuzm GopMUPOBaHUS IPUCIIOCOOJIEHUH Y paCTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra nyremectBust Y. Jlapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pBOLI 32 cylecTBoBaHuE», «I[lopoasl romnyoeity, «MHoroodpasue KyIbTypHBIX HopM
KanycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHONICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKECHUS
CUHTETUYECKON TEOPUU 3BOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust kak s3JeMeHTapHas eAuHULa 3BosolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIBI) SBOJNIONUH. MYyTallMOHHBIM mpoliecc.
Kom6unarusHast usmeHunBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHHUS YaCTOT
aeneil B nonmymsinuax. D¢ ekt ocHoBatens. Igpgexm 6ymuviniounoeo eopaviwka. CHudxcenue
2eHemuyecKo2o pazHoobpasus. npuduHvl u cieocmsus. Ilposenenue sghghexma opetigha 2ernog 6
bonvwux u  manvlx nonyaayusx. Mwurpauuu. M3omsmus  nmomynsuuii: - reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoIyKTUBHAs).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoOIeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoOiaeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! mpucrnocodaeHuii y
OpraHu3MoB:  MOp(OJOrHYecKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
M3onmsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. I[lytm U cmocoObl BHI000pa3oBaHMSL:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BONIOIMOHHON OuoNOrMM B  pa3paboOTKE HAYYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuubl 1 cxembl: «MyTalMOHHAS U3MEHYUBOCTHY, «[loMyNsAIMOHHAs CTPYKTYpa BUIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKONOTHYeCcKas H30JSIUs TOMYJSIUN  ceBaHCKoM (openu», «l['eorpaduyeckas W30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsannoHHbIe BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYIIIECTBOBaHHE, «MHycTpralbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOkpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «IIpucrmocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIILHOCTBY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKosornueckoe BUI000pa3oBaHKE BHUAOB cuUHHUL», «[lonummounsr pacrenuit», «KamycTHo-
peneUYHbIA THOPHIY.

O06opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

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

buoreorpaguueckue Metonsl u3zyueHus osBomouud. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue ooactu 3eminu. BUIbI-9HIEMUKU U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYyISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWiia)  d3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

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

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JTOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punno@urs», «CeMeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE Y AaHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa W IIMMIaH3e», «[JaBHBIE HaNpaBICHUS
3BOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emMule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ onposepkeHue onsitamMu @. Penu, JI. Cnamnanuany, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE ATalbl HEOPraHUYECKOH HBoMIOIMU. [[maneTapHas (reojoruyeckas) 3BOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue noimmepoB u3 MoHOMepoB. KoanepBatHast runoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rurmortesa .
Mémnnepa. Pubosumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomtonust Merabonu3zMa. BosHukHOBeHue mnepBbIX SKocucTeM. CoBpeMEHHblE MHMKPOOHbBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI 1 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHIA.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuinu.
[Ipoucxoxaenne miekonuTaromux W nTUll. [lpuHiun kmodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiH0301. O0111as XapaKkTeprUCTUKa KJIMMaTa ¥ reoJorn4eckux npoueccos. [losBiaenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BbIMUpPAHUS — HKOJOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoOLIMNY, «['eoxpoHosoruueckas mkana», «HadampHble 3Tanmbl OpraHUYeCcKOW 3BOJIOLUNY,
«Cxema 00pa3oBaHUs HYKapHOT NyTEM cUMOHOreHe3ay, «Cucrema sxuBoil npupoas», «CtpoeHue
BUpyca», «Apomopdo3sl pacteHuity, «PuHHOMUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokneTouHbsle  Bogopocany, «Mxu», «llanopoTHukn», «l['0JTOCEMEHHBIE PACTEHHSY,
«Opranbl 1IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHA JKMBOTHOTO MHpa», «ApomMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «Kumeunononoctueiey, «llmockue yepBu», «UineHHUCTOHOTHEY,
«Pv10BIY, «3emHOBOIHBICY, «[Ipecmbikaromuecsy», «lItuiey, «Muekonutarommey», «Pa3Butue
KU3HU B apXxeuckoil spey», «Pa3BuTue XU3HU B MPOTEPO30MCKOU 3pey», «Pa3BUTHE XKU3HU B



Mae030MCKOM pen, «Pa3zBuTHe )XKM3HU B ME3030MCKOM pen, «Pa3zBuThe )XKU3HU B KAWHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pACTEHUH Pa3IUYHBIX OTIEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKHUX, CKEJEThl
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Munepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlaGoparopnasi pabora «l3ydyeHHMEe W OINKUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3yueHre 0coOEHHOCTEH CTPOCHUS PACTCHUH Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxosxkaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl u 3anaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTtBO uenoBeka € KUMBOTHbIMU. (CHcTeMaTHyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOBeAeHYecKre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JIBroKky1iue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHoIornyecKkre, conranbHbie. COOTHOLIEHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaMM aHTpoIIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIMEe MPEeIKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpyna. YenoBek
MPSIMOXOISIIUN M TEPBBIA BBIXOJ JIIOAEH 3a mpenensl Adpuxu. YenoBek renenb0eprckuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YesnoBek HeaHJepTallbCKUi
KaK BHJ JIOACH XOJOIHOro KiIMMara. YeloBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneruka u najieoreHoMHKa.

OBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YesIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIE BOIHBI, Apeiid) reHOB, MUTpalUs U
«a¢ ekt ocHOBaTENS» B MOMYISIIHUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacel. [loHstue o pace. bonbuine pacel: eBponeonaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3UMaTCKO-aMepUKaHCcKas). Bpems u
IyTH paccelieHus 4YeJoBeKa 1Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSTENLHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YeIoBeKa K pa3HbIM YCIOBUAM OKpY Karomien
cpensl. BnusiHue reorpaduyeckoil cpensl U Apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexXIuCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIOLMOHHAsA ~ AHTPOIIOJIOTMST M MAJCOAHTPOIIOJIOTHUS  YEJIOBEUYECKUX  MOIMYJISLMM.
buoconumanpHple  HMCCIEeqOBaHUS ~— NPUPOAbI  yenoBeka.  MccinepoBaHue — KORBOJIIOLUU
OHMOJOTUYECKOI0 U COLUAIBHOTO B YETIOBEKE.

JleMoOHCTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.



Tabmumpl u  cxembl: «MeToabl aHTPOMOJIOTHH», «[ OJIOBHOH MO3T YeJIOBEKa,
«UYenoBexkooOpa3Hbie 00€3bsHBI, «CKENeT 4elloBeKa M CKENeT IIMMITaH3e», «PyauMeHTHl u
aTaBU3MBbI», «JIBWKYyIIME CHJIBI AHTPOIOreHe3a», «IJBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK»
«Heanpepraneup», «KpomanpoHubl», «llpenku yenoBeka», «ITambl 3BOJIIOIUU YEIOBEKAY,
«Pace1 uenoBekay.

OOGopynoBaHue: MyJISDKM OKaMEHEIOCTe|, MPEeMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIO’KETaMU
MPOUCXOXKICHUS 4eoBeka, ¢ororpaduu HAXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKAa, CKeNeT
YeJioBeKa, MOJIeNIb ueperna 4eloBeKa M ueperna MIMMIIaH3e, MOJENb KUCTH YelIOBeKa U KUCTHU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue OCOOCHHOCTEH CTpOEHHS CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETIOBEKay.

Tema 6. Jxoy10rusi — HaAyKa 0 B3aMMOOTHOLIEHUSIX OPTAaHU3MOB M HA/IOPraHU3MEHHBbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHE 3Kojoruu B Tpyaax A. ['ymbonbara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [loneBbie HaOmoeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKpYKAIOIIEeH CPEebl: JOKAIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€H YeloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYypbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel 1 cxembl: «Paznensl SKoIoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH CpebD».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCIICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUA

DOxonorudeckre (GakTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeHCTBUS dKosorndeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skojorudeckuii pakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEUYHOTO CIIEKTpa HAa OPTaHW3MBI. DKOJOTHYECKHE TPYMIbl PACTEHWW M >KABOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUTHaJIbHAS pOiih cBeTa. DOTONEPHOIU3M.

Temmeparypa Kak 3konoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[lolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BraxuocTs kak 3konorudeckui ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHIO
BogHOro Oamanca. Kmaccudukanust pacTeHuid 1O OTHOIIEHWIO K Boje. [IpucmocoOneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenbl oOuTaHMs OpraHU3MOB: BOJHAS, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOMHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xusHenHou ¢opme. KuzHeHHble (HOPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHYECKMX  B3aMMOJEHCTBHH:  KOHKYPEHIIMS,
XHUIIHIYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
JKUBOTHBIEY», «DU3MOJIOTHYECKUE aJalTallli >XUBOTHBIX», «Cpeasl OOUTaHHS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiaudectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonos», «KommeHcanusm».

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuu ¥ KOJUIEKIIUU TETJIOMO0MBBIX, 3MMOCTOMKHIX, MOPO30YCTOMUNBBIX PACTEHHH,
yyyesia MNTULl U 3Bepel, repdapuu pacTeHMi, OTHOcAIUXcS K TurpoduraMm, kcepoduram,
Me30(guTam, KOMHaTHBIE PACTEHHS IAHHBIX TPYIIT, KOJUJIEKIINH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, TepOapuM M KOJJIEKIMHM pPacTeHUWH U JKUBOTHBIX, OONQJAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM >KM3HM, TepOapuul U KOJJICKIUU
pacTeHU M JKMBOTHBIX PA3UYHBIX )KU3HEHHBIX ()OPM, KOJUICKIIUU KUBOTHBIX, YIaCTBYIOIINX B
pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisinuu. [lomynsanusa kak Ouonoruueckas cUCTEMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MomyIisiiuii. OCHOBHBIE TTOKA3aTENN TOYIISIIIHHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAas W MOJOBas CTPYKTYypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuuu. Kpussle pocta uyucineHHoctu mnonyisuuu. Kpusbsie BbDkuBaHus. Perymsius



YUCIIEHHOCTH TMOIMYJALMNA: poib (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa nonyiasiuuu», «Bo3pacTHble nupamuibsl nHomynsguu», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jkos10rus coodmecTB. IKOJOrH4eCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHM3MOB B JKOCHUCTEME: NPOAYLEHTbI, KOHCYMEHThI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U TPUPOTHBIMU SKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOCHCTBUN OPTraHU3MOB B 9KOCHCTEMaX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GyHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTOMYMBOCTH
OpraHM3MOB, MOMYJISIUM M HSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUI.

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



JlemMoHCTpauuu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«QxocuctemMa XBOHHOro jeca», «OyHKIMOHAJIbHBIE TIPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucreme», «llemm mnurtaHua (macTOWINHAsA, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nocJje noxapay, «9KocucTemMa o3epay, «ArpoueHos», «KpyropopoT BelIecTB U IOTOK SHEPTUH B
arpoueHose», «IIpumepsl ypooskocucTem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcaHue ypoo3KOCHUCTEMBI».

JlaGopaTopHas padora «/3yyeHue pa3sHOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpPCHsl B arpo3KocHcTeMy (Ha MOJIe MU B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMHYECKHEe UKIBI (YIiiepo/ia, a30Ta). PUTMHUHOCTD siBIIeHU# B 6uocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUP OIOMOB CYIIH.

CrpykTypa U QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIHaNa K OMOCHEpHBIX
byHKLIU.

JleMoOHCTpaLun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yrieposaa B npupoae», «Kpyrosopor kucioposaa B npuponae», «KpyroBopor Boabl B IPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «KnumaTtuueckue nosca 3eminny, «Tynapay», «Taiiray, «CMemaHHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponudeckuii iecy.

Ob6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPOIIOT€HHOE BO3/EMCTBUE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTENBHOIO
U JKMBOTHOrO Mupa. OCHOBHbIE NpPHUHLUIBI OXpaHbl Hpupoisl. KpacHele kHuru. Ocob6o
oxpansembie ipupoaabie Tepputopuu (OOIIT). boranuveckue caapl ¥ 300JI0THIECKUAEC TTAPKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. ParroHanbHOE
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpazus 3emnu. OOmme



3aKOHOMEPHOCTH INI00ATbHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI0 KpU3Hca
U €T0 BEPOSITHBIE MOCIIEICTBUSI.

PasButue MeTOOB MOHUTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvie uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOLU
anepzemuxke. buonozuueckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecneuusaiowjue OOCMYn K UHGOpMAyuu NO COCMOSHUIO OMOENbHbIX 6UO08 U
akocucmem. OcHo8bl IKOpeadburumayuy IKocucmem u cnocobo8 bopvoul ¢ GLUONOBPEINCOCHUAMU.
Pexoncmpyxkyus MopcKux u HaA3eMHbIX IKOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue TruaApocheps,
«3arpsi3HeHne Mo4uBbI», «IlapHukoBEIii 3 dekT», «Ocobo oxpaHseMble IPHUPOTHBIC TEPPUTOPUNY,
«Mojenu ympasisieMoro MUpay.

Ob6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUi U )KkUBOTHBIX KpacHoli kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH peErvoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHys: JUYHOCTHBIE, METAPEAMETHBIC U ITPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueayuyu K OOyUEHUIO OWOJIOTHM, YeleHanpaeieHHoe pazeumiue BHYTPEHHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKaMH, NPUCYIIUMHU  CHCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsSl, Haauuue NPAOCO3HAHUs ~ SKOJOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU NIEATETLHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHHUCKUMHU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIUTAHUS M CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEH MO3WLMU JIMYHOCTH, NATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy HOKOJEHHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeKHOr0  OTHOMICHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKAKOLIEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacHIMpEeHHEe KU3HEHHOTO OMNbITa U ONbITa AEIATEIBHOCTH B MPOLECCE pealn3aluid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOYyYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHrnr y4eOHbBIX U MTO3HABATENBHBIX 33124, BHIIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMIMOJICHCTBHS JIOJIEH ¢ Pa3HBIMU yOEKICHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLMATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIENIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIITIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMIPOCOB OMOIIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U MAMSITHUKAM IPUPOAbI, TOCTHXKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAYeHUs OWMOJOTMM B IO3HAHWU 3aKOHOB TMPUPOIBI, B KU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOATEILHO BBITIONHATH TAaKYIO JIEATEIbHOCTD;

MHTEpEC K pa3muyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HY;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILICHHE YPOBHSI SKOJOTHYECKOW KYyJIbTYpHl: MPHOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUHN ISl OKPY>KAIOIIEH Cpe/ibl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelieHUS;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B MPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBINIJIEHUS, SKOJOTUYECKON KYIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYITYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3AUMOICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHHUS], CO3/IJAHUHU IIEJIOCTHOTO TIPEICTABICHUS 00 OKPYKAIOIIEM
MHpE Kak O €IWHCTBE TNPHUPOABI, YETOBEKa W OOIIeCTBA, B TMMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJII COBPEMEHHOW IHMBWIIM3AIMU: OOECTIeUeHHs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPOOJIEMbl Pa3BUTHSI YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TII00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATILHOMY
MCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIIIEHUS OOIICH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH O0yYaronuxcs, GoOpMUPYEMO MPU U3y4EeHUU OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydyaeMble 3HAHUS [UIS aHaM3a W OOBSICHEHUS SBICHUU
OKPY’KaIOIIer0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC
3aKJTIOYEHHUS. HA OCHOBE HAYYHBIX (DAKTOB W HMMEIOMIMXCS MAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAay4YHOU JESATEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
MCCIEI0BATENBCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomOrus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJOBaHKNEe, HAOMIOIEeHNe, U3MEpEHHe, IKCIEPUMEHT U JIPyTue); YHHBEpCaJIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTelbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE), 00€CIeUUBaAIOLIME
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAIbHBIE y4eOHBIC ACHCTBHS B MO3HABATEIBHOW H
COLMAJIBHOW MIPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUs Yy
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUIEHUS (aHaIN3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKauu, OOOOIIEHHUs), PacCKpbIBaThb CMBICH OMOJIOTMYECKUX TOHATUI
(BBLAETATH UX XapaKTepHbIEe MPU3HAKU, YCTAHABIUBATh CBSA3U C IPYTMMU HOHATHAMM);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHHH B M3y4aeMbIX OHOJIOrMYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBHUE PE3YJIbTATOB LEJM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATE PabOTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U NMPOEKTHOW NEATENIbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEILIeHUs] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METOA0B [TO3HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOJIOIMEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIsl JJ0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl W NPUMEHSATH pa3jIMuHbIe METOAbl IMpPH IOUCKE U OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOJIOrHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLueil: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTU4YeCKHe 3HAKH M CHMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBIIIOJHEHUS IIpe/UlaraéMoi 3aJayd, YYWUThIBaTb MHTEPEChl H
COIVIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUN € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESTEIbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEHUCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATH IJIaH JEHCTBUM, pACIPEAEISATh POJIA C YYETOM MHEHUI
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIEHUS NpoOJIeM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

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

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH MMO3HABATENIBbHON pedIeKCuU KaKk OCO3HAHUSI COBEPIIAEMbIX JEUCTBUN
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIMOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro npeamera «buosnorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPoPUIBbHOTO 00YYeHHS 00yUYarOIuXCs
6uosnoruu. OHU BKJIIOYAIOT: crienupuyeckue Uit OMOJOTUN HayuyHble 3HAHUS, YMEHUS U CIIOCOObI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMY U IPEe0OpPa30BaHUIO 3HAHUM, BUBI JAESITEIBHOCTU 1O
MIOJIyYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a TAKK€ B pealbHBIX
JKU3HEHHBIX cuTyauusx. [IpeaqmeTHbie pe3yapTaThl PEACTaBICHBI 110 TOJaM U3YUYEHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenMeTa «buonorusy» B 10 knacce nonxHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHNUU €CTECTBEHHO-HAYUYHOU KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEILICHUN
po0JieM PallMOHAIBHOTO MPUPOIOTIOIb30BAHHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
Ouonornyeckue TEPMHMHBI U TOHATUSA (KHM3Hb, KJIETKa, OpraHW3M, MeTaboJIM3M, TOMEeOcCTas,
CaMOpEryJsilMs, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas Tteopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenust (H. Y. BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKAEHHUS KYIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHHUS], PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro Haciaenosanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBocTH H. W. BaBwioBa), mpHHITUTIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0BEKTOB (OMHCaHUE, U3MEepeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKapHuoT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB XKU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max PacTEHUH, )KUBOTHBIX U UEJIOBEKA,
OHMOJOTMYECKHUX POLECCOB: 0OMEHa BellecTB (METab0IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOTO U TeTepOTPO(HOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
rameToreHesa, sMOpHoreHesa, OCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHMS,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSIMH, MKy OpraHaMyd U CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YelIOBEKa M MX (QYHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U WX
GyHKIUAME, MEXAY JTanaMu oOMeHa BeIIeCTB, dTalaMH KJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKJIOB OPraHM3MOB, J3TallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;



YMEHHUE BBISABIATh OTIWYUTENbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKHUX IPYIIIL;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€aTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATh J1TAOOPATOpHbIE U MPAKTHUECKHE padOThl, COOOIaTh MpaBUia MPH
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys Lelb UCCIIEI0BaHuUs, aHAJIM3UPOBATh [TOJIYYE€HHBIE PE3YJIbTAThl U JIEJIaTh BbIBOIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-MCCIEIOBATENbCKOW paboTe 1Mo OMOJOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OIICHUBAThH STUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICOBAHHIA B 00JIaCTH OHOIOTHA
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei mpodecCHOHATbHON AEATEIIEHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO035CTBA, UILEBON
MIPOMBIIIJICHHOCTH, YIITyOJISTh TO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoaoJKeHne OMOJIOrHYecKoro o0pa3oBaHus B OpraHU3aIMsIx
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 Knacce 10OKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YEIOBEUECTBa, a TaKKe B PELIEHUU BOIIPOCOB
paLMOHATIBHOTO IPUPOIOIIOIB30BaHMS, U B (POPMUPOBAHMM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX M 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

yYMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET ONpeAeNieHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomtonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomroiud, B.M. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapan
u B. BaiinGepra, zapoasimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TUNoTe3bl (Tunoresa «vupa PHK» V. I'nnGepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTHYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJIoIeHNe, YKCIIEPUMEHT), CIIOCOOAMU BBISBICHUS M OLIEHKU aHTPOIOTCHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUICCTBEHHbIE MPU3HAKU: BHUAOB, OMOIreOIEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUYECKOTO U CUMIIATPUUYECKOTO BHI000pA30BaHUSA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUN
Ha TeHO(OH]| MOIMYJISALUHU, TPUCITIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHUs
HaIlpaBJICHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHUE YCTAaHABIIMBATh B3aUMOCBSI3H MEKIY ITPOIECCAMH IBOJIOIUH, IBUKYIIIUMHU CHIIAMHU
AHTPOTIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX DKOCUCTEM U MPUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U Cpelbl OOWTAHWS, €AWHCTBA UYEIOBEUCCKUX pac, HEOOXOIMMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
YeJI0BEYECTBA;

YMEHUE pemiaTh OMOJIOTUYECKUE 3a]1a4H1, BBISBIISATH IPUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMbIMH OMOJIOTUYECKUMH TMPOIECCAMU U SIBIICHHUSMH, JIEJIaTh BBIBOJBI M IPOTHO3BI HA
OCHOBaHUWH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBLHBIMU CPEICTBAMH,
bopMyIUpys 1ENb UCCIICI0BAHMS, aHATM3UPOBATh ITOJIYICHHBIC PE3YJIBTATHI U JCNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJIMYHO MPEICTABIATH
MOJTy4YEHHBIEC PE3YJbTAThl HA YYEHUUYECKUX KOH(PEPEeHIIMSIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUHM IKU3HHU, UYEIOBEKA U
YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TII00ATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIlei mpodeccHoHaNbHON AeITeTbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOIOKEHUE
Ounonoruvyeckoro oOpa3oBaHHs B OpraHU3aAIUAX CPEeIHEro Mpo(decCHOHATBLHOTO U BBICIIETO
o0OpazoBaHus.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie  IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX H3y4YECHUE 1
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8 2
6 OOMeH BellEeCTB U peBpallleHue YHEPTHH B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpopManus U 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3zBUTHE OPraHU3MOB 8 1.5
11 'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpoasreie  Tpaktiseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypeni
1 3aposkJeHNe U pa3BUTUE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
Maxkpo3BomtoLus U €€ pe3yabTaThl 6
4 [IpoucxoxaeHe U pa3BUTHE KU3HH Ha 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHA — HayKa O B3aMMOOTHOIICHHUSIX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTUS BUJIOB U TOIYISAUN 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05
CUCTEMBI
10 buocdepa — rnmobanbpHas sxocucTema
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypchbl
buosnorus kak KOMITJICKCHAsI HAyKa U KaK
1 Ve 1 04.09.23
Y4aCcTh COBPEMEHHOT'O 00IIIEeCTBa
JKuBbI€ CHCTEMBI U UX
2 - 1 1 06.09.23
cBoicTBa.CTapTOBas KOHTPOJIbHAs paboTa
3 YpoBHEBas OpraHu3anus KXUBbIX CUCTEM 1 07.09.23
HcTopust OTKPBITUS ¥ U3yUEHHSI KIICTKH.
4 pH OTED i 1 11.09.23
Knerounas teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
«3yueHne MeToA0B KIIETOUYHON
5 . 8 1 0.5 13.09.23
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»
6 XUMHYECKUN COCTAB KIETKH 1 14.09.23
MuHepanbHbIe BEUIECTBa KIETKH, UX
7 P » 1 18.09.23
Ouosnoruveckas poib
Opranuyeckue BemecTBa KIEeTKH —
oenku. JlaboparopHas paboTa
8 PATOPTA b 1 0.5 20.09.23

«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHi»




CgoiicTBa, K1accupuKanyst U QyHKIUNA

9 21.09.23
0enKoB

10 Opranuyeckue BenecTBa KIeTKH — 95.09.23
YTJIEBOIbI

1 Opranuyeckue BellecTBa KIeTKH — 9709.23
JUIA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05 98.09.23
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue 02.10.23
Hykneosuarpudocdarsr (HTD)
CexBenupoanue JIHK. Metoapl

14 T€HOMUKH, TPAHCKPUIITOMUKH, 04.10.23
IPOTEOMHUKHU

15 MeTtoabl CTpYKTypHOU OHOJIOTHI 05.10.23

16 Tume! kitetok. [TpokapuoTnyeckas KieTka 09.10.23
CrpoeHne 3yKapHOTHUECKOH KIIETKH.

17 [Tpaktuyeckas pabora «M3ydenue 0.5 11.10.23
CBOICTB KJIETOUHON MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH 12.10.23
OnHOMEMOpaHHBIE OPTaHOU B! KIETKH.

19 [IpakTuueckas padota «13yuenue 05 16.10.23
JIBYDKEHUS IIUTOIIIA3MBbI B PACTHTEIBHBIX
KJIETKax»

20 [TosryaBTOHOMHBIE OpPTraHOUABI KJIETKH: 05 18.10.23

MUTOXOHJIPHH, TUIACTUIBI. JlabopaTopHas




pabora «ccrnenoBanue miazMonsa u
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21
22

HememOpanHbie OpraHOUIbI KJICTKH

Ctpoenue u GyHKIMH s1Ipa

19.10.23
23.10.23

23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OpPTraHU3MOBY

0.5

25.10.23

24

AcCUMUISILIMS U TUCCUMMJIALIUS — JBE
CTOpOHBI MeTaboan3Ma. THurbsr oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
dbepMeHTOB (Ha IpuMepe aMUIIa3bl WK
KaTaJiasbl)»

26.10.23

25

DepMEHTaTUBHBIN XapaKTep peaklui
KJIETOUHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacuienaeHus NepoKcHuia BoJOpoa B
pPACTUTENBHBIX U KUBOTHBIX KIJIETKaX)»

0.5

08.11.23

26
27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

09.11.23
13.11.23

28

29

30

dorTocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHBIEe OpraHu3MbL. Bus
6poxxenust. JlaboparopHas paboTa

0.5

15.11.23

16.11.23

20.11.23




«CpaBHeHHE MPOIIECCOB OPOKEHUS U
JIBIXQHUSD

AdpoOHBIC OpPraHU3MBI. JTaIlbI

31 22.11.23
HHEPTreTHUECKOro oOMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. Cunre3 AT®: pabota 23.11.23
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a 27.11.23
TpaHcKpunus — MaTpUYHBIA CHHTE3

4 29.11.2

3 PHK 9 3

35 Tpancismus u e€ 3rarnbl 30.11.23

36 KoaupoBanue amunokucior. Ponb 04.12.93
pubocom B OnocuHTe3e Oenka

37 Opranuzaiys reHoMa y mpoKapuor u 06.12.23
9YKapuoT

38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 07.12.23
TEHOB Y 9YKapHOT
Bupycel — BHEKIIETOUHBIE ()OPMBI KU3HH

39 U oOnuraTHbIe apa3uTel. [IpakTudeckas 0.5 11.12.23
paborta «Co3nanne MOJEIN BUPYCa»

40 Bupycubie 3360HeBanHH YeNoBeKa, 13.12.23
JKUBOTHBIX, PACTCHUN

41 HanotexHonoruu B OHOJIOTHH U 14.12.23
MEIUIIIHE

42 JKU3HEHHBIN UK KIETKA 18.12.23

43 Matpuunslii cuntes JJTHK 20.12.23




Xpomocowmsl. JlTaboparoprast pabota

44 «M3y4eHne XxpoMOoCOM Ha TOTOBBIX 0.5 21.12.23
MUKpOIpernapaTax»

45 JleneHnue KJIETKM — MHTO3 25.12.23
Twumb! kietok. KapuoknHes v IUTOKUHES.

46 JlaGopaTtopHnas pabora «Habnronenue 05 971223
MHTO32a B KJIIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsius »kKM3HEHHOTO ITUKJIA KIETOK 28.12.23

48 Opranusm Kak eIMHOE I1eI0¢ 10.01.24

49 TkaHU pacTeHUIA. iIa6opaT0}3Ha;1 pabota 05 11.01.24
«M3yveHune TkaHeH pacTCHUN
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 JlabGopaTtopHast pabora «3yueHue TkaHeu 0.5 15.01.24
YKHUBOTHBIX)
Opransl. CucTeMbl OPraHoB.

o1 JlaGopaTtopHnast pabora «3yuenue 0.5 17.01.24
OpraHOB IIBETKOBOTO PACTEHHSD

52 Ornopa Tena opraHu3MoB 18.01.24

53 JIBHKEeHHE OpraHN3MOB 22.01.24

54 [Tutanne opraHuzMoB 24.01.24

55 [TuTanme MO3BOHOYHBIX )KUBOTHBIX. 25 01.24
[MumeBapurtenpHas cucTeMa 4e0oBeKa

56 JpIxanue opranu3MoB 29.01.24

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U 31.01.24
YeloBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 01.02.24




KpoBeHocHas cucteMa mo3BOHOYHBIX

59 05.02.24
YKUBOTHBIX U YeJIOBEKa

60 Brigenenue y opranu3mMoB 07.02.24

61 3ammura y OpraHu3MoB 08.02.24

62 NMMyHHas cucTeMa Y4eoBeKa 12.02.24

63 Pa3npaxxuMocTh U perynsuus y 14.02.24
OpraHU3MOB

64 I'ymopainbHast perynsinus 1 9HI0KpHHHAS 15.02.24
CHCTEMa KUBOTHBIX M YEJIOBEKa

65 ®DopMbI pa3MHOKEHHUST OPTaHU3MOB 19.02.24

66 [TomoBoe pa3MHOKEHUE 21.02.24

67 Meiios 22.02.24
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 05 96.02.24
«V3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

69 WNunuBuyaibHOE pa3BUTHE OPTaHU3MOB 98.02.24
— OHTOTrEeHe3

70 3akyajKa OpraHOB U TKaHEH U3 99.02.24
3apOJIBIIIEBHIX JTHUCTKOB
Poct u pa3BuTHe JKUBOTHBIX.

71 JlaGoparopHas paboTa «BHﬂBnei{He 05 04.03.24
NIPU3HAKOB CXOJICTBA 3apOIbIIIEH
TIO3BOHOYHBIX JKUBOTHBIX»
Pa3sMHOXeHUE U pa3BUTHE PACTCHUM.

7 JlaGopatopHas paborta «CtpoeHue 05 06.03.24

OpPraHOB Pa3MHOXKEHUS BBICIINX
pacTeHuin»




I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA

73 1 07.03.24
TEeHETUKU KaK HayK1
OCHOBHBIC TIOHATHS U CUMBOJIBI
74 reHetuku. Jlaboparopuas padota 1 05 11.03.24
«/po3oduina kak 0ObEKT TeHETHYECKIX
HCCIICIOBAHUID)
3aKOHOMEPHOCTH HACJIeI0BaHUS
npu3HaKoB. MoHOruOpuaHOE
75 SerHII/IBaHI/Ie. [IpakTuueckas padota 1 05 13.03.24
H3yuenue pe3ynpraToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"
76 LuTosnornyeckre 0CHOBBI 1 14.03.24
MOHOTHOPHUIHOTO CKPEIIUBAHUS
77 AHanu3upyroliee CKpeluBaHue. 1 18.03.24
Hemnonnoe nomuHMpoBanue
JurnbpuaHoe cKpermuBaHue.
78 [TpakTuyeckas pabora «M3yuenue 1 05 20.03.24
pe3yIbTaTOB TUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(DUITBD)
79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1 91.03.24
CKPEIIUBAHUS
80 CueruieHHOe Hacle10BaHuEe PU3HAKOB 1 01.04.24
81 XpOMOCOMHasI TEOPUS HACIEICTBEHHOCTH 1 03.04.24
82 ['eHeTnka mosa 1 04.04.24
83 I'eHoTHII KaK 1IeJIOCTHAS CHCTEMa 1 08.04.24
84 I'eneT4EeCKUI KOHTPOJIb PA3BUTHS 1 10.04.24

paCTeHHﬁ, JKHNBOTHBIX U Y€JIOBEKa




85

M3meHunBOCTh MpU3HAKOB. Bl
N3MEHUYNBOCTH

11.04.24

86

87

88

MonudukarmonHas U3MEHYHBOCTh

Bapuanyonnslii psig u BapualioHHas
kpuBas. JJaboparopHas padota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBOM»

I'enoTunuueckas NBMEHUYHUBOCTb.
KoMOunHaThBHAs U3MEHYHUBOCTE

0.5

15.04.24

17.04.24

18.04.24

89

MyrtanroHHasi U3MEHYUBOCTb.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

22.04.24

90

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

24.04.24

91

92

['eneruka yenoBeka. [IpakTudeckas
pabora «CocraBiieHre U aHAIN3
POIOCIOBHON»

MeTtoasl METUITMHCKON T€HETUKH

0.5

25.04.24

29.04.24

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUH U JICUEHUHT
reHETHYECKUX 3a00JIEBAaHNN YETI0OBEKA

02.05.24

94

OcCHOBHEBIE TOHATHUSA CCJICKIIUU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ
JOMAaIITHUX XKUBOTHBIX)»

0.5

06.05.24




MeToap! ceIeKIIMOHHON paboTHI.

95 JlaGopaTtopHnas pabora «3yueHue 1 0.5 08.05.24
METOJIOB CEJIEKLIUU PACTEHUI»
JlocTH>KEeHMS CeJIEKIMU PACTECHUN U

96 *KUBOTHBIX. [IpakTudeckas pabora 1 13.05.24
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1 15.05.24
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npou3BojcTBa. [IpakTuyeckas padora 1 0.5 16.05.24
«3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

99 OCHOBHBIE HANpPaBJICHUS] CHHTETHYECKON 1 90.05.24
Ounonorun

100 XpoMOCOMHasi M TeHHAS MH)KEHEPUSI. 1 99 04.24
MeaunuHcKue OMOTEXHOIOTHH.

101 Hrorosas pabota (IIpomexxyrounas 1 93.04.24
aTTecTarus)

102 PesepsHbiit ypok. IloBTOpenue, ) 1 97.04.24
000011eHHe, cCUCTEMATHU3allUs 3HAHUN

BIIEE KOJIMYECTBO YACOB IT
OBII{ OJI CTBO HACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue ilsyqemm :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThbI pecypebi
1 OpodmononHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMA BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymecTBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOSBOIIOLHUS U MAKPOIBOTIOLIUS
5 [lonynauus — snemMeHTapHas €IMHHLIA 1
3BOJIOLUAN
3aKOH T€HETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30aumuu nomymsmii: 1
reorpaduueckas, Ouonormueckas
11 EctectBeHHbI 0TOOp — HanpaBISIOLINI 1
(hakTOp IBOTIOITUHT
12 [TonoBoit oT60P 1




13

14

15

16

[TprucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOBOJIFOIIHH.
JlaGopaTtopHas padorta «3ydueHue
apoMop(}o30B 1 UAHOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl nprcTiocOOICHHUH Y
OpraHu3MoB: Mopdoiornieckue,
(dbuzmosornueckue, OMOXMMUIECKUE,
noBeneHueckue. JlabopatopHas padora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHTEIIbHAS I[EJIECO00PA3HOCTh)
Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIUU U
MU ACMUOJIOTNH

19

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIIUN

20

21

buoreorpaduyeckue MeToabl U3ydeHUs
DBOJTIOLUHN

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH




MonekynsapHO-TEHETUUECKUE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/]IbI U3yUYEHHS IBOJIOLUU
23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH
o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKW3HU Ha 3emJie
26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU
97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopuas padota «3yueHue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB =
JPEBHUX OPTAaHU3MOBY
30 HauanbHble 3Tanel oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH =
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOMIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5

CTPOCHUS MO3BOHOYHBIX Y KXUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKUE KPUZHCHI MTPOILIOTO

37 CoBpeMeHHbIN SKOJIOTUYECKUI KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OPraHHYECKOTo
MPOIILIOTO

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npexacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJleTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOTIOTEHE3a

44 CooTHo1ieHrne OMOIOTHYECKUX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTuyeckas

48 pabota «/3ydueHue 3KOIOrnYecKuxX 0.5

afanTannii YeJIoBeKay




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

49 1
aHTPOIIOJIOTUU

50 3apox/IeHuE U Pa3BUTHE SKOJIOTHU 1
Meroapl skosoruu. JlaboparopHas

51 pabora «3yyeHue MeTo10B 1 0.5
9KOJIOTUYECKUX UCCIIEOBAHUII

52 3HaueHne YKOIOrNYECKUX 3HAHUU I 1
YeJI0BEKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue pakropbl. CBET Kak

54 sKosioruueckuit gaxrop. JlaboparopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO CBETa»
Abuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlaGopatopHnas pabora «BelsiBieHue 1 0.5
MPUCTIOCOOTIEHUN OPTaHU3MOB K
BIIMSIHUIO TEMIIEpaTyphl»
Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 9KOJIOTHYECKUH (paKTop.

56 JlaGopaTopHas paboTa «AHaTOMHUYECKUE 1 0.5
0COOEHHOCTH pacTeHH U3 pa3HbIX MECT
OOUTaHU»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 Kuznenusie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUM

61 IS CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
TOMYJISIIAU
OcCHOBHBIE TTOKA3aTEIH HOMYJISALIUH:

63 YHCIIEHHOCTD, INIOTHOCTD, BO3PACTHAS U
M0JIOBAsI CTPYKTypa
OCHOBHBIE TIOKA3aTEIH MOMYJISLUH:

64 POXKIAaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIN

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JInHaMMKa TOMYJISIUH U €€ peryIsuus

67 KpuBbIe pocTa YUCICHHOCTH MOMYJISIIINH.
KpuBbie BeDKMBaHUS
DKoJjoruyeckasi HAIIa BU/A.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnio»

69 Bun xak cucrema nmomysnsiui

70 3aKOHOMEPHOCTH TTOBE/ICHHS M MUTPALIUH
’KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpBITasi CHCTEMa

73 KpyroBopoT BelecTB 1 MOTOK SHEPTHU B
IKOCHUCTEME

74 OCHOBHBIE TIOKa3aTEIH YIKOCUCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI




76

W3meHeHns coo011ecTB — CYKLECCHH

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [TpupoHbIe 3KOCHUCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTEIEH, yCThIHb

79 AHTpPOIIOT€HHbIE 3KOCUCTEMBI
VYpb6oskocucremsl. [IpakTrueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMO/JICHICTBUI OPraHU3MOB
B DKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obmernnanerapuas
obosouka 3emin

84 VYuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uocdepsl

86 Kpyrosopots! BeniecTs u
OMOTEOXUMHYECKUE ITHKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6MOCheps!

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI




90 BoszeiicTBue uenoBeka Ha buocdepy 1

01 AHTpPONOreHHOE BO3JCHCTBUE HA 1
PaCTUTENbHBINA M KUBOTHBIA MUP

92 Oxpana nmpupo bl 1

93 OCHOBHbBIE IPUHIIMITBI YCTOHYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TPUPOIBI
PanmonanpHOE IPUPOIONIOIH30BAaHHE U

94 COXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiun

95 O06o6mmenue o reme «MUKPOIBOITOIHS 1
U e€ pe3yIbTaTh»
Hrorosas padora (IIpomexyTounas

96 arrecranus) O6001meHue Mo Teme 1
«MaxpodBOIIOIHS U €€ Pe3yTbTAThI»

97 O6o6menne no Teme «IIponcxoxaenue 1
Y pa3BUTHE KU3HU Ha 3eMiie»

08 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKA — aHTPOIIOr€HEe3»

99 O060061eHne 0 TeMe «IKOJIOTUsl — HayKa 1
0 B3aMMOOTHOUIICHHUSX OPTaHU3MOB)

100 O6o006menne o Teme «OpraHu3mMsl U 1
cpena oouTaHMUs»

101 O6o006m1eHne no TemMe «KO0JIOTHsI BUJIOB U 1
MO YJISLIUI»

102 O6061mmenue o teme «buochepa — 1
rJ100anpHasi IKOCHCTEMa

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'., Conun H.U.,
3axapona E.T.; mox penakiueit 3axaposa B.b., O61iecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3narensctBo «IIpocBenenne

* buosorus. O6mas 6uonorus, 11 kmacce/ 3axapos B.b., MamonTos C.I'., Conun H.U.,
3axapona E.T.; mox penakiueit 3axapopa B.b., O01iecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO

«JIPODA»; AxnimonepHoe oo6mectBo «M3narenscTBo «IIpocBemenne

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

AUTAKTUYCCKUEC MaTCPpUAJIbI

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

yuu.py,onoaroreka [IOK






