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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmeTty "buonorus" (nanee - OMoaorus) Ha ypoBHE CPEAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
ydaeOHoro mnpeamera «bHoIoTHs» U OCHOBHBIX MOJOKEHUH (efepanbHOoi pabodeil mporpaMmbI
BOCIIUTAHMS.

VYuebusiii npeamer «buonorus» yriyonaéunoro ypoBHs usyudeHus (10-11 xmaccer)
ABJISIETCS OJJHUM M3 KOMIIOHEHTOB IMpeAMETHON 00macTu «EcTecTBEeHHO-HAy4HbIE MPEAMETHIY.
Cormacao monoxkerusim PI'OC COO mpodunpHbIe y4deOHBIE TPEIMETH, H3ydyaeMble Ha
yrIIyONnEéHHOM YpOBHE, SIBISIIOTCS criocoOoM nuddepeHuanun o0ydeHusl Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEIHHM OOIMMM, CPEIHUM TMPO(PECCHOHAIBHBIM M BBICIIUM O0pa3oBaHuWeM. B To ke Bpems
KKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30BaTeNbHBIX, BOCIIMUTATENBHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(GOpUEHTAITUCH
o0y4aromuxcst ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4YHOTO 3HAHMS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r mpepcraBieHue O IeNU U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJaEHHOM ypoBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKAHHME, €ro CTPYKTYpPHpPOBaHHE IO pa3jeliaM M TeMaw,
pacrpeziesieHue 1o KjiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUeHHs y41eOHOT0 MaTepuana
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6MosIoruu peaqu3oBaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTMHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Omaromaps 4yeMy [pPOCMaTpUBAaeTCsl  HANpaBICHHOCTh HA  TOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTUUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opa3e KHU3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXKalomeld NpupomaHoi cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JHUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesyibrataM o0y4deHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHbHOM
JEATEILHOCTH OOYYaIOIMUXCs 0 OCBOCHHUIO COJEpKaHUS OHMOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero oOriero oOpa3oBaHUS 3aBeplIAET
Ouonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIIIyOJCHHE 3HAHUM
0o0ydJaronxcsi O J>KUBOW TIPHUPOAE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOM OuoJIorHH,
SMOpPUOJIOTUU U OUOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJEKIMH, OMOTEXHOJIOTUHU, HBOJIOLMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzyuenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TMOCIENYIONEMY MOJTYYEeHUI0 OHOJOTHYECKOTo OO0pa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJYYCHHBIX IMPH H3YYCHHH OOYYarOUIMMHCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OMOJOrMM Ha YypPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusx, OpraHu3Me 4YelOoBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HH, JOIMOJHHUTEIbHO BKJIIOYEHBI OHOJIOIMYECKHE CBEACHUS



MPUKJIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpogpeccun. BosmokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYICHHBIMU 00YYAIOIUMUCS MIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy ¥ MaTEMaTHUKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOAbI K HM3ydeHHUIo Ouosioruu. COrjacHO MM, M3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC /ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlNU,
SBOJIIOIIMM OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHUs OHOJOTMYECKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCs OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
IMOPHUOSIOTUN U OUOJIOTUU PAa3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU ¥ CUHTETHYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUsA OOydYalomuXcs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonorun venoBeka. B 11 kiacce M3y4aroTcsi BOJIIOIMOHHOE yY€HHE, OCHOBBI 3KOJIOTHH U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» npus3BaH 00ECHEYUTh OCBOEGHUE OOYYaIOUIMMHCS
OMOJOTUYECKNX TEOpHd M 3aKOHOB, WJCH, NPHUHIMIIOB W TIPaBWUJ, JIEKANIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHHM, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHMSIX B OHOJIOTHUH, TPUKIATHBIX aCIEKTax
Ouosnornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKaHUSA MHTEpeca 00y4yaromMXcst K OMOJIOTHH
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJEp:KaHUU MPOTrpaMMbl 1O
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOMU
obnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

Lenb uzyuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
0o0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAJIBHOM OpraHU3alluu >KUBBIX CHCTEM
pa3HOTo paHra M MpUOOpeTeHNne YMEHUI HUCIIOIBb30BaTh ATH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpeaenéHHoi o01acTu mpodeCCHOHATBHON NEATEThHOCTH, CBSI3aHHOW ¢ OMOJOTHEH, Win K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUsI.

Joctuxenue 1enu u3ydeHust yaeOHoro mpenmera «buonorusi» Ha yriyOoJl€HHOM ypOBHE
00ecreynBaeTCsl PEIICHUEM CIeIYIOIUX 3a/1a4:

OCBOGHHE OOYYalOIIMMHUCA CHUCTEMBbl  OWOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPraHu3M, MOMYJSALUs, BUJ,
OouoreoneHno3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHHY,

O3HAKOMJICHHE  OO0ydYaromMxcsi ¢  MeToJaMH  TO3HaHWs  KUBOW  MPUPOJBIL:
UCCJICIOBATEILCKUMU METOAAMH OMOJIOTHYECKUX HAyK (MOJEKYISPHOW M KIETOYHOU OUOIOTHH,
IMOPHUOSIOTUN U OUOJIOTUU PAa3BUTHS, TEHETUKU M CEJICKI[MU, OMOTEXHOJIOTUU M CUHTETHYECKON
OMOJOTUM, TAaJCOHTOJOTHH, OSKOJOTUH); METOJAaMH  CaMOCTOSITEIbBHOIO  IMPOBEIEHUs
OMOJIOTMYECKUX HCCIEeIOBaHUM B JabopaTopun W B Tpuponae (HaOIoJaeHUe, H3MEpEeHHE,
HKCIIEPUMEHT, MOCTUPOBAHNUE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJIWTh, aHATU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCS OMOJIOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWUOJOTHMM U  COLHMAJIbHO-
PKOHOMHUYECKUMHU M DSKOJIOTMUYECKUMHU NPOOJIEMaMHU YEIOBEYECTBA; OIEHUBAThH ITOCIIEIICTBUS



CBOCH JCATEIHHOCTH 10 OTHOIICHHWIO K OKPYXKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBAaTH M COOMIOJATH MEpPHI
npoMIaKTUKNA WH(PEKITUOHHBIX 3a00J€BaHUH, TpaBWia MOBEICHHUS B MPUPOJE M OOecTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUSAX MPUPOTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepHu30BaTb COBPEMEHHBbIE Hay4dHble OTKPBITUS B 0O0jacTu
OMOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOjieMaMHu, METOJI0JIOTHEN OMOJIOrHYecKOro MCCIEeI0BaHusl, MPOBEICHUs
OKCIIEPUMEHTAIBHBIX HCCIICOBAaHUM, pelleHus] OWONIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIMTAHHUE Y 0OYYarOMIMXCs LIEHHOCTHOTO OTHOILIEHUS K JKMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHpPOBAHME SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KylbTyphl NMOBEIEHUS B NPUPOAE; MHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuodpereHue 00y4armUMUCI KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIOIb30BAHUN
(cobmroneHne TpaBUJl TOBEACHUS B TPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Ouocdepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl U 3/0POBBSl OKPYXKAIOUIMX JOAEH (COOMIONEHUs Mep
npodunaktuku  3a0oneBaHUM, oOecriedeHre  OE30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/laHME YCIOBUHM i OCO3HAHHOIO BBIOOpa OOYYAIOUIMMHUCSA WHIMBHYaTIbHON
00pa3oBaTeNbHON  TPAaCKTOPUH, CIIOCOOCTBYIOUICH MOCIEAyOMEMY NpOodecCHOHATHLHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C HMHJWBUIYaJbHBIMU HMHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4yUCIIO YacOB, OTBENEHHBIX HAa M3Y4YEHHUE OMOJIIOTMM Ha YIrIyOJIEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIEIIO).

OTb6op opraHu3alMOHHBIX  (GOpM, METOJOB H CPEACTB OOy4eHHs OHMOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEIU(HUKU €ro COJIEpKaHHUsS M HAINpPABICHHOCTH Ha IMPOJOKEHHE
OMoNornYeckoro 0o0pa3oBaHUs B OpPraHM3ALMAX CPEJHEr0 MPOPECCHOHATBHOIO M BBICHIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYEHUH OMOJIOTMHM HA YIIyOJEHHOM YpPOBHE SIBISICTCS
IpOBEEHUE JIAOOPAaTOPHBIX M MpakTHUecKux pabor. Takke ydacTHe OOydaroUMxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M y4eOHO-HUCCIIEJIOBATENILCKUX  paboT, TeMaThKa KOTOPBIX
OTpefieNiieTCsl y4YUTelleM Ha OCHOBE MMEIOIIMXCS MaTepualbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHasi Hayka. Kparkas uictopusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Mpobiembl. DyHIaMEHTadbHbIE, MPUKIAIHBIE U
MOVCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3naueHue OuoIOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueil. 3HaUueHHE OWOJOTHM B  MPAKTHYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoncTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneii, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mennens, B. M. Bepuanckuii, U. II. IlaBnos, M. . Meunuko, H. M. Basuios, H. B.
Tumodees-Peconckuit, [Ixx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJNIOTUU C APYTMMU HayKammy», «Cuctema OMOJIOTHYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U UX U3yYEeHUE

JKuBbie cucTeMBl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIIOCTHOCTb, CJOKHOCTh M YHOPSAIOYEHHOCTD
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHM3alUs, CaMOBOCIPOM3BEIECHUE, Pa3apakMMOCTh,
WU3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHu3allid >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOTreOICHOTHYCCKHIA),
o6uoctepnsiit. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak popma cymectBoBaHus MaTepuu. Hayku, nzydaromnye »KUBble CUCTEMBI Ha pa3HbIX
YPOBHSIX OpTraHU3alUU.

N3ydenne xuBbIXx cucteM. Metoasl Ouonormueckoi Hayku. HaOmroneHue, u3MmepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTMe O 3aBUCHMMONM UM  HE3aBUCUMOM
nepemeHHo#. [lnmanupoBanue skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [loHsaTue BEIOOPKU u €€ JOCTOBEpHOCTh. Pa3zdpoc B Omonorndeckux naHHbiX. OneHka
JIOCTOBEPHOCTHU TOJYYEHHBIX pe3ylbTaToB. [IpUUMHBI MCKaXKEHHSI pE3yIbTAaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «DBHONOTHYECKHE CHCTEMBD»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne KUBOTHON
KiIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEYECKOr0  OpraHu3May,
«buoreorienos», «buocdepa», «MeToabl U3ydSHHSI )KUBOU MPUPOIBI.

Oo6opynoBanue: 1abopaTtopHoe 000pyIOBaHUE ISl IPOBEACHS HAOTIOACHUIA, U3MEPEHHH,
HKCIIEPUMEHTOB.

IIpakTnyeckass padora «licronp3oBaHUE pa3IUUYHBIX METOAOB MPH HU3YUYEHUU >KUBBIX
CUCTEMN.

Tema 3. buosiorusi Kjierkun



Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OWOJOTHU: MHUKPOCKOMUs, XpomaTtorpadus,
aneKkTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHnransHoe eHTpUdyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «lcropus
Pa3BUTHUSL METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHKPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHnme MeToqOB KJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [ILP)».

Tema 4. XuMu4eckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHKpPOdJIEMEHThl. Boaa u €€ poib
KaK pacTBOPUTENs, pEareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYISLUH.
MuHepanbHbIe BEIIECTBA KIETKHU, UX OUOIOTHYecKas poib. Poibh KATHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BElIeCTBA KJIETKU. brosornyeckue noiumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, HMenTHIHAs
CBsI3b. BropuuHnas, TperuyHas, 4eTBEpTUYHAsA CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxo. buonornueckue ¢pynkunu 6enxos. [lpuonusi.

VYrneBonpl. MoHOcCaxapubl, AUCAaXapuIbl, OJMrocaxapuiabl W Tonucaxapuabl. OO
IUIaH CTpOeHuss U (U3MKO-XMMHMUYECKHE CBOICTBa yrieBojoB. buonoruueckue GyHKIUU
YIJIEBOJOB.

Jlunuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiicTBa.  Kmaccudukaums — mummmos.
Tpurnunepuasi, Gochoaunuabl, BOCKH, crepounbl. buomornueckue Gpynkiuu munuaos. Oo0mme
CBOMCTBA OHMOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunossie xucnotrel. JIHK n PHK. Ctpoenune HykiemHoBbIX KuciaoT. HykieoTuusl.
[Tpuntun xkomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — aBoitHas cnmpaiib.
Mecrtonaxoxaenue u ononornyeckue Gpynkmuu JJHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B mojiekyiae AT®. buonorunueckue
¢ynkunn  AT®. BoccTaHOBIEGHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CtpykTypHast OMONIOTHs: OMOXUMHUYECKHEe W OMO(pU3MYECKUE HCCIEAOBAaHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl OuoMousiekyll. Mooeruposanue cmpykmypvl u QyHKyuu
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiih u opeaHuyecKuii cunmes OUOMONEKY1 U
UX HeNnPUPOOHBIX AHATI0208.

JdemoncTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHne XHMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnpeneieHue XMMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAE.



Tabmunper u cxembl: «llepuonuyeckass Tabauna XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «BemecTtBa B cocraBe oOpraHu3moBy, «CTpOoeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YriaeBofoB», «CTpoeHHEe MOJIEKYI
munuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MOJeKyabl ATD.

OO6opynoBaHue: XUMUYECKas MTOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHE OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi pa6ora «/ccrnenoBanne HYKJICHHOBBIX KHCIIOT, BBIICJICHHBIX H3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunel KIETOK: dyKapHOTHYecKas W mpokapuoruueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHMS KIETKH.

CtpoeHne mNpoKapuoTHUECKOW KieTku. Kilerounass cTeHka OakTepuid ©  apXewu.
OcobeHHOCTH CTpOEHUS TeTepOTPOPHON M aBTOTPOGHON MPOKAPUOTHUUECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OHOIEHO3aX.

CrtpoeHue u pyHKIMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3maruueckas meMOpaHa
(mazmanemma). CTpykTypa Iuta3MaThdeckod MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPHYHBIA aKTUBHBIA TpaHcroptT). [lomynmponunaemocts MemOpanbl. PaGorta
HATpUl-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuro3. Dx3o0muto3. Kiietounas creHka.
CtpykTypa 1 PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[urommaszma. I{uto3onb. Ilutockener. JIBuwkeHue nurToriazmbl. OpraHouabl KIETKH.
OnHOMeMOpaHHBIE OpraHOUBI KIETKHU: dHAormnazMatudeckas ceth (JIIC), anmapart [Nombmxu,
JU30COMBI, UX CTpocHHE W (YHKIUU. B3auMMOCBS3b OJHOMEMOpPAHHBIX OpPTaHOUIOB KICTKH.
CtpoeHue rpaHyIsipHOTO peTuKynyma. Mexanusm Hanpasienus oeaxoe ¢ IIIC. CunHTe3
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHbIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIa3MaTHYecKuil petukynyMm. CekperopHas (yHkius anmnapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1b0xcu. TpaHCTIOPT BEIIECTB
B KJleTke. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHIPHUM, TIJIACTUIbL. [Ipoucxodsicoenue
mumoxouopuui u niacmuod. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYHKIIMM  MUTOXOHIApUNA U T1acTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TILUIACTHJIBI
(OTOCHUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIUX
pacTeHuM.

HememOpannbie opranouzsl kieTku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPraHOUIIOB
kiaetku. PuGocombl.  Ilpomesicymounvie  ¢hunamenmsi. MHUKpODHUIAMEHTBL. AKmuHo8bie
Muxpogunramenmol. MpIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMblLULeYHbIX KIemOoK.
Muxkpotpy6ouku. Krerounsrii mnentp. CTpoeHHWE U JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siApa, XpOMAaTUH, KapUOILIa3Ma, SAPBIIMIKH, UX CTPOECHUE U (YHKIUU.
Snepubiii 6enKoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HMHTEp(da3HOM
sape. Jyxpomamun u 2emepoxpomamun. BelKU XpoMaTHHA — TUCTOHBL. /[[unamuxa s0epHot
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAsi  XapaKTEpPUCTHKA  KIETOK  DYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON).

JdemoncTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKW», «CTpOeHHEe MUTOXOHIpUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKpPOIpenapaTbl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KICTOK.

JlabopaTopHasi padora «/3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHasi padora «l/ccienoBanue Mmiaa3Moiin3a U AEIMJIa3MOJIM3a B PAaCTUTEIbHBIX
KIIETKaX.

IIpakTuyeckas padora «/3yueHue ABIKEHUS [IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE JHEPTUH B KJIeTKe

AcCCUMWISLNS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOoGHBIH M  TeTepoTpodHBIA. YyacTue KuUCIOpoAa B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe obecreueHne kieTku: npeBpaiieHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHOro Mmerabonm3ma. DepMeHTHI, WX CTPOCHHE,
cBoiictBa W MexaHusMm neiictBus. Kodepmentsl. Otnmuuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBAaTOpPbl ©  OCJIKU-UHTUOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHUYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnozo yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz, Cy u CAM-munvr pomocunmesa. [IpoagyKTUBHOCTE (HDOTOCHHTE3A.
Bnusaue pa3nuunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHE (DOTOCHHTE3A.

Xemocunrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3a.

AmnaspoOHble opranu3Mbl. Bunbsl 6poxenus. [IpogykTel OpoeHHS M MX HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBbl. JTambl YHEPreTHUYecKOro obmeHa. I[lonroTOBHUTENBHBIM 3Taml.
I'mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UM KJIETOYHOE JbIxaHue. Ponb MUTOXOHIpU B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OxkucautTenbHoe GochoprInpoBaHUE.
Onepeus membpannoeo epadouenma npomonos. Cummes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro TyTH OOMEHa BEIIECTB Neped  aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

oprpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTESY.

Ob6opynoBaHue: CBETOBOH MUKPOCKOII, 000pYJIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

Jladoparopnasi paGora «/3yueHne KaTATMTHYECKOW aKTHBHOCTH (epMEeHTOB (Ha
npUMepe aMHJIa3bl WK KaTaiaas3bl)y.



Jladoparopnasi pabGora «l3ydeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPOJa B PACTUTEIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacinencrBenHasi uHgopMauus u peajn3anus e€é B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUYHOTO
cuHTe3a. Peanmsauus HacneacTBeHHOW uH(popMmanuu. ['eHeTHYecKuil KoJX, €ero CBOWCTBA.
Tpanckpunuus — matpuudblii cuate3 PHK. [IpuHIMObBI TpaHCKpUNIUK: KOMIIJIEMEHTAPHOCTD,
AHTUNAPAUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
xknemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YcioBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCITOT. Postb pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHu3ais TeHoMa y MPOKapuoT U
9YKapHOT. Perymsauus akTUBHOCTH T'eHOB Yy mpokapuoT. I'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvlie mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupychl — HeksieTouHble (OPMBI KU3HU U 0OMUraTtHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, DPETPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn JHK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbsie 3a0oyieBaHuMsi 4enoBeKa, KUBOTHBIX, pacteHuil. CIIUJ, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6orvuiux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpersr: H. K. Konbuos, . . UBaHOBCKUM.

Tabmupt w  cxemsl: «buocuHTe3 Oenka», «l['eHeTmdeckuid Koa», «Bupyce,
«bakrepuodarny.

IIpakTyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsanus. Mutepdaza m muro3. OcoOeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kietku k AeneHuro. [IpecuHTeTHYCCKUNA
(MTOCTMUTOTUYECKUI), CUHTETUYECKHH W MOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOJIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permkanusa. Ilpunuuner  penmukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
pernkauuu  JIHK.  Xpomocombl. Crpoenne xpomocom. Temomepbl u — Telmomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapHOTHUM. JIMIUIOMAHBIA M TaruioNIHBIA HAOOPBl XPOMOCOM.
['omosiornunbie XpoMocoMsl. [1010BbIE XPOMOCOMBI.

Henenne kierkn — Muto3. Cragum MHUTO3a U NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kaprnoknnes n nutokuHes. buonornueckoe 3HaueHUE MUTO3A.

Perynauus MUTOTHYECKOTO IMKIAa KIETKU. llporpammupyemas KiIeTO4YHas TUOeIb —
arnomnTo3.



Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuUT03», «CTpOCHHUE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XxpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocCBs3b yacTeli MHOTOKJIIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak enuHoe nejioe. I'omeocras.

Tkanm pacrennit. Tubl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHEH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEIMHUTENbHASA, MbllleuHas, HepBHasA. OCOOEHHOCTU CTPOEHHUSA, (PYHKIHMH U pPacrosioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHUI ckeseT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEM.

JIBukeHHEe OpraHu3MoB. [IBMKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3Mbl M HACTHUHU.
JIBukeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeIoBeKa: MbleuHas cuctema. Pediexc. CkenerHbie
MBIIIIBI U UX paboTa.

[Turanue opranusmos. [loryomnieHue BOJbI, YTIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pacteHusiMHu. [luTaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAapEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. llumeBaputenbHbIe
»enesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[prxanve »«uBoTHBIX. J{uddy3us razos yepes
NoBepxHOCTh KieTKU. KoxkHoe npixanue. J[pixarenbHas MOBEpXHOCTh. XKabGepHoe U JIEroyHoe
JIpIxaHue. JlpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCI0KHEHHUE
CTPOEHHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHas cucTeMa uejoBeka. MexaHusm
BEHTUJISIIIAM JIETKUX y TITUI] U MIEKOMUTAOIINX. Perynsnus apixanus. J[pixaTenbHble 00bEMBI.

TpaHcnopT BEHIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHas cucrema u €€ opradbl. KpoBeHOocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsiusi.

Boinenenune y opraHusmoB. BeineneHue y pacTeHud. BelneneHue 'y  JKUBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbl BblaeneHus. DuibTpanus, cekpenuss U oOpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHU. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMM. BpleneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. llouku.
Crpoenue u ¢pyHkunoHupoBanue HeppoHa. O6pazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropel OakTepwii u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX IPOU3BOHBIE. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxxnéuaplii W TpHOOPETEHHBIM  CIEM(PUISCKUNA HWMMYHUTET. Teopus KIOHAJIbHO-
cesiektuBHOro ummyHnurera (I1. Opnmux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHA.

Pa3apaxxuMocTe M perynauuss y OpraHu3MoB. Pa3ipakuMoCcTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauYEHUE.

HepBHast cucrema u pediiekTopHast peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbHas perynsuus ¥ SHJIOKPHHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBUEe TOpMOHOB. B3amMOCBSI3b HEpPBHOU U
SHJOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemoncTpanuu

IToptper: W. I1. I1aBnos.

Tabmuipel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IBETKOBBIX pacTeHui», «CUCTeMbl OPraHoB
[IO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEKOMBIX», «TkaHu pacTeHUN»,
«KopueBbie cuctembl», «Ctpoenue credmus», «CTpoeHHe JIHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxa», «MplmeyHas cucremay,
«BpiienurensHas cucremay, «JHJIOKPUHHAS cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee cTpoeHHue 10K1€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTVIOKOKHUX, JKUBBIC
HK3EMIUIAPHl KOMHATHBIX pacTeHUil, repdapuu pacTeHUH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuEe JJs JEMOHCTpAalMU TMOYBEHHOTO W BO3AYIIHOTO MUTAHUS  PACTCHHIA,
pacuieTuieHusl KpaxMmajia W OenkoB Toa JelcTBHeM (EpMEHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3ydyeHne TkaHel pacTEHUIN».

JlaGoparopnas padora «/3yyeHre TKaHeH )KUBOTHBIX.

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

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIIIoUasi BETE€TaTUBHOE) M MOJI0BOE. Bupl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, win ramerbl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonornueckuit cMmbica Meiio3a U MOJIOBOrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KUBOTHBIX. [loJlOBbIE  Kene3bl.
OO6pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Om1o10TBOPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 enasHvix npooiem smbpuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKM). J{poOienue.
Tunsl apobOnenus. [emepmunuposanuoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OcCoOEHHOCTH JPOOJEHUS MICKOTHUTAIONIUX. 3apOABIIIEBhIC JTUCTKH (TaCTPYJISIIHS).
3akiagka OpraHoB M TKaHEM U3 3apoAbIIIEBBIX JMCTKOB. B3anMHOe BiIMsSHUE dYacTel
pa3BUBaWOIErocs 3apojpima (d3MOpHOHANbHAs WHAYKIMS). 3akjiaJka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIbI.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbId mepuoj. Ilpsmoe u Hempsimoe
pa3zButue. Pa3ButHe ¢ MeramMopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO PAa3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. PaKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSl y JKUBOTHBIX M ueioBeka. [leprojbl OHTOreHe3a 4YelloBeKa.
CrapenHue U cMepTh KaKk OMOJIOTHYECKHUE MTPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m crmopodur. Melo3 B KH3HEHHOM
nukie pacrenmii. OOpa3oBaHuEe Crop B Tpoiecce Melo3a. ['aMeroreHe3 y pacTeHHIA.
OmnnonoTBOPEHUE M pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBl PETYISILIUN OHTOTEHE3A Y PACTEHHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraTuBHOe pa3sMHOXKEHHE», «THIIBI OecrioNoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXeHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meino3y, «Xpomocombly, «l'amerorenHes», «CTpoeHHE SHUUEKIECTKH M CIIepMaTO30M1a»,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe m Hempsimoe paszBuTHE», «Pa3BuTHe Maiickoro
Kykayn, «Passutue capanum», «Pa3BuTHe JIArymKu», «{BOMHOE OMIOIOTBOPEHHUE Y LIBETKOBBIX
pactenuit»y, «CTpoeHHuE CEMSH OJHOMOJBHBIX M JIBYJIOJBHBIX PAaCTCHHI», «KM3HEHHBIN LMK
MOPCKOM  KamycTbl», <«OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBIA [MKJI MalmoOpOTHUKAY,
«KU3HEHHBIN UK COCHBI.



O06opynoBaHHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sIMIIEKICTOK U CIEPMATO30H I0B,
Mozelb «L UK pa3BUTHS JIATYIIKH Y.

Jladboparopnass pabGora «M3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BrpisBlIieHHME NTPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W PAa3BUTHS TEHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, albTEPHATUBHbIC MNPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, 4HCTas JIMHUSA, THOpUABI, reHOTUl, (heHoTurn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMYECKUN, MOJICKYIIPHO-TEHETUYECKUM.

JdemoHcTpanuu

Hoptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEeMbI CKPELTUBAHUS Y.

JladopaTopnas padora «/Ipo3odria kak 00bEKT TCHETHUECKUX UCCICTOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruObpuioB mepBoro mokoyieHus. I[IpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0oH
paciernieHus: mpu3HakoB. L{uTonornueckie 0OCHOBBI MOHOTHUOPHIHOTO CKpeliuBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyloiiee CKpEIIMBaHHUE. [IpomexxyTouHbIil  XapakTep HacJIeIOBaHU.
Pacmenienne npu3HakoB MPU HETIOJTHOM IOMUHUPOBAHHH.
Hurnbpumnoe ckpemuBanue. Tpernid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBAHMsI MPU3HAKOB. [[uTONMOrNYEeCKe OCHOBBI AUTUOPUTHOTO CKPEIBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUIEHUS MEX Yy TeHaMU. XpOMOCOMHAs TEOPHUsI HACIEACTBEHHOCTH.

I'enernka mosia. XpOMOCOMHBIM MEXaHU3M OMNPEACNICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TE€TepOraMeTHbIM IIOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TOJIOM.

I'enoTun kak 1menoctHas cucrema. IlmeloTponuss — MHOKECTBEHHOE ACHCTBHE T€HA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTbH.
Onucras. [Tonumepust.

I'eneTndeckuii KOHTpOJIb DPa3BUTUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUX TPOIECCOB, TOBENCHHUA U KOTHUTHBHBIX (QyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3IMH — Mapa3uT» U «XO3SIMH —
MUKpoOuomy. ['eHeTHUecKne acTeKThl KOHTPOJIS U U3MEHEHHUs HAaCleACTBEHHONH HH(OpMAaIiK B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnens», «Tperuii 3akoH MeHaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanue», «CLemnieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30h by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotumn aApo30Qpuiib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIenn3mM», «B3aumoaeincTBie reHoBY.

OGopynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIOB TEPBOTO
MOKOJICHUS] U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HaCJIEeJ0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETIEHHOTO HACJIeJOBaHUS ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuiay.

IIpakTuyeckass padora «/3ydeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. M3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTb. Ponb cpeasl B (opMupoBaHUM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakunu npusHaka. BapuannoHHbI psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TE€HOTHUIIMYECKOW M3MEHYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHas M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH T€HETUYECKOTO pa3HOOOpa3us
B [Ipe/iesIax OJTHOTO BHU/IA.

MyTtanonHass HW3MEHYMBOCTb. BHABl MyTaluid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HMHAYLIUPOBAaHHbIE MYTalMH. SE€pHBIE M IUTOILIaA3MAaTUYECKHUE MYTallUHU.
Comaruueckue W MoJOBble MyTauuu. [[pUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl U HX
BIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJOTHYECKHX
panoB B HacnenctBeHHoW wu3meHuunBoctd (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH |
HACJIEJICTBEHHOCTD.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (HAKMOpPO8 8 HACIe008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

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

Tabmuiel U cxembl: «BuObl W3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDLY, «Meitio3y, «OnI010TBOPEHUEY, «I'eHeTHUeCKHE
3a001eBaHUs YeIOBEKay, «BUIbl MyTamuiin.

O6opynoBaHue: XUBbie U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(ororpacun) KUBOTHBIX C PA3TUYHBIMU BUAAMU U3MEHUHUBOCTH.

JladopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAJia U BApUAIMOHHOW KPUBOI.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapogHass NporpaMMa HUCCIENOBAHMS TI'€HOMAa 4YeEJIOBEKa.
MeToapl M3y4eHHSI TEHETUKH YeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUYECKHH,
NONYJSALUOHHO-CTAaTUCTUYECKUHN, MOJIEKYIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpeesieHue



TE€HOTHIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomoiubto [TIP-
aHanmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCTBEHHOM MNPeapacnoioKEHHOCThIO. 3HAU€HHE MEIUIMHCKOW T€HETUKU B
NPEIOTBPALICHUN U JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN uenoBeKka. MeIuKOo-TeHETHYeCKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «TE€HETUUECKOTO Irpy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEIAKTUPOBAHUS T€HOMA H CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBHIIIEHHON YYBCTBHUTEIHHOCTH YEIOBEKAa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXKaloIlel cpenpl. l'eHeTnueckas NpeapacnooKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabmuner u cxembl: «KapuoTtun denoBekay», «MeTOIbI M3yueHUS TCHETHKH YEIIOBEKa»,
«["eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOIN».

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkACHHUE CelNeKIUM U JoMmecTukanuu. Yuenue H. U.
BapunoBa o LleHTpax mpoucxoxaeHnus 1 MHOTO00Opa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUHW MW TMOpoA KUBOTHbIX. CopT, mOpoJa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcleACTBEHHOM m3MeHunBoct H. WM. BaBuioBa, ero 3Hauenue st
CENIEKIIMOHHOM paboTHI.

MeTtonpl ceneKImoHHOU paboThl. MIcKkycCcTBeHHBIN 0TOOP: MAaCCOBBIN U MHINBUTYaTbHBIH.
DTtanbl KOMOWHAIIMOHHOW ceJieKIuu. VcnbITaHue mpou3BOAUTENEe MO0 moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIU3a
JHK.

HcKkycCcTBeHHBIM MyTareHe3 KakK METOJ CEJeKIMOHHOW paboThl. PaamanuoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomOuHaHTHbIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jijisl CEJeKLUH.

[Toryyenue monumionaoB. BHyTpuBHmoBas rubpuamszanus. bBIU3KOpOJICTBEHHOE
CKpelrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpelmuBanue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALUAL.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHas pegoNOYULY.

CoxpaHeHHEe W U3YYEHHE I'€HETUYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHN U MX AUKHUX
poaudeii sl CO3JJaHMs HOBBIX COPTOB U THOPUIOB CETbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YEJIAX VIYUULeHUsT CYWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHuem COBPEeMEHHbIX MeMmo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
NepCneKmueHbIX MEeXHON02UL.

JdemoncTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssanenko, b. JI.
Acraypos, H. bopinoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3Hsi KyJIbTYPHBIX PACTCHUN,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTU», «METONbl CeleKIuny,
«OTtnanénnas rudpuan3anusy, «MyTareHes3y.

JlaGoparopHasi padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
YKUBOTHBIX.



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «[IpuBruBKa pacTeHUII».

IOkckypeusi «OCHOBHBIE METOJBI M JIOCTHKEHHS CENIEKLIUU PACTCHUN M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHAas OHOTEXHOJIOTHS: XJeOoImeyeHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. MuKpoOHroiaornueckuii cuures. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPAaBJICHHONO  W3MEHEHUS U
KOHCTPYHPOBAHUs TEHOMOB C II€JIbIO MOJYYEHUSI OPraHU3MOB M X KOMIIOHEHTOB, COJIEpKaIlINX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHUE MY TH.

Kiierounas unkeHepusi. MeTtoabl KylbTypbl KJIETOK M TKaHEH PacTeHUH M >KMBOTHBIX.
Kpuobanku. Comarudeckas rubpuamzanus M coMaTHUecKuil smOpuorenes. Mcmonb3oBanue
rarioOnJIOB B CEIEKUWUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX anmumen. Hcnonvsoseanue
MOHOKJIOHANbHBIX U NOJNUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMS SIMLEKICTOK U KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUM SIEP
KJIETOK. TexHonocuu 0300posienus, KyIbMUGUPOBAHUs U MUKPOKIOHAIbHO2O DAZMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoOMOCOMHAasi U T€HHasi UH)XeHepus. VICKyCCTBEHHBIN CHHTE3 T'€Ha M KOHCTPYUPOBAHUE
pexomOuHanTHbIX JAHK. Co3danue mpanceennvix opeanuzmog. JIOCTHXKEHUS W MEPCIIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTHUYECKHE M OSTUYECKHE MPOOJIeMbl TeHHOM
WHKEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OvouHXeHepus [Uisl pa3pabOTKH (PYHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/1aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHH TpEXMEpPHOro OMONMPUHTHHIA U
ckaddonauHra Ui pelieHns 3aa4 NepCOHANTU3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJbI0 OOecreyeHHs KOMOMHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiunonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdemoncTpanuu

Tabmuubt u  cxembl: «/cmonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEPUs».

JladopaTropnasi padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayyeHne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEXHOIOTUS — BayKHEHIIasi MPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue 1 pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH
OpomouronHas Teopusi Y. [lapBuna. [Ipeanocbuiku BOSHUKHOBEHMS TapBUHU3MA. JKU3HB
Y Hay4dHas JearenbHocTsh Y. JlapBuHa.



JBwkymmue cuibl dSBodtonu  BUgoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pPasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnu (CTI). HeitTpanbHast TeOpHst SBOIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHUE IBOIOIMOHHON TeOopuu B (HOPMHPOBAHUU
€CTECTBCHHO-HAyYHOU KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krose, Y.
Hapsun, C. C. Yerepukosn, U. U. [lImaneraysen, k. Xonnein, . K. benses.

Tabmuubl u cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOPMHUPOBAHUS TPHUCIIOCOONCHUH y PpacTeHUH W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHme», «llopoasr romyOei», «MuorooOpasue
KYJIBTYPHBIX (opM KamycTel», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «CxemMa COOTHOLICHMS IBIKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIC
MOJIOKEHUSI CUHTETHUECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[Momynsmust kak 37MeMeHTapHas equHHuIa 3BOJOIUU. COBpPEMEHHBIE METOABl OIICHKH
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI monyssaiuii. 3menenne reHodonia monyssimum Kak
3JIEMEHTApPHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TIeHeThdeckoro paBHoBecus k. Xapau, B.
Baitabepra.

OnemeHTapHble (HAKTOPHI (IBMOKYILME CHJIBI) HBOJIONUH. MyTallMOHHBIA IpoIece.
KomOunaTtuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — chyuyaiiHble HEHANpPaBICHHBIC W3MEHCHHS
YacTOT ajUieyie B TOMyJsAnusax. DPGeKT ocHoBatTens. Idghexm OYymMbLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u credcmeus. Illposenenue 3¢hghexma
opeucha cenoe 6 Oonvwux u Marvlx nonyaayusax. Murpanuu. M30msM0Ms  TOMYSISIHA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononornyeckas (penpoayKTUBHAS).

EcrecTBenHbIit 0TOOp — Hamparisitouuil (aktop sBomonun. DopmMbBIl €CTECTBEHHOTO
oTOOpa: IBWXKYIIMKA, CTAOMIIM3UPYIOIMINMA, pa3pbiBarommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HukHOBEHHE M 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrnocobIeHHOCTh OpPraHU3MOB KakK pe3y/lbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHME
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaaanTaruu. [Ipumepsl npucmocooIeHni
y opraHu3MoB: Mopdoaornyeckue, (GpU3NOIOTHYECKHe, OMOXMMHUYECKHE, TTOBEICHUECKHE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOLUH.
M3onmsuust — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BHUA00O0pAa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHMMIATPHUECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JauTeabHOCTh SBOTIOIMOHHBIX ITPOIECCOB.

Mexanu3Mmsbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouosnornn B pa3paboOTKe HayyHbIX METOJIOB COXPAaHEHHUS
O6unopa3zHooOpazusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB M HMX XO031€B. MeXaHU3MbI
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmunpe! u cxeMbl: «MyTallOHHAs U3MEHUYUBOCTBY, «[lonmynainroHHas CTPYKTypa BHIay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyiiue CHIBI  3BOJIOLHNY,



«IKOJIOTUYECKAsT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON Qopenn», «l'eorpadudeckas H30JAIUS
JUCTBEHHUIIBI CHOMPCKON M JMCTBEHHUIIBI JaypcKoit», «[lonmynsinmoHHbIle BOJHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema [eHCTBUS eCcTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHEY, «MHycTpHanbHbIi MEJIaHU3M, «OKuBbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka »XKHBOTHBIX», «lIpemympexparomias oKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buna», «Bunsl-aBoitHukuy, «CTpykTypa BHIa B mpupoae», «CrocoObl
BUnooOpazoBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUI000pa3oBaHue BUIOB CHHHI, «llomummounsl pacteHuit», «KamycTHo-
peneuYHbI THOPHIY.

O6opynoBanue: repOapuy pacTeHHid, KOJUICKIIMA HACEKOMBIX, Yydyesa MTHUI[ U 3BEepeH ¢
npUMepaMHu pa3jMYHbIX MPUCIOCOOJIEHNH, Yydyena NTHIl U 3Bepei pa3HbIX BUIOB, repbapuu
pacTeHuii OIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHnasi pa6oTra «BbIsSBICHHE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucrnocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11eJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHEHHE BUIOB IO MOPHOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo/II0Lus U €€ pe3yJbTaThl

Mertoabl u3yueHuss MaKpo3BoJoLuy. [larieoHTOIOrMYecKue METOAbl U3yUEHHUS SBOJIOLINH.
[Tepexonubie popMbl U PUIOreHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckne meroapl wu3ydeHus dBomronuud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTHISCKUE METOABI M3YYCHUS JBOJIOIHUH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHAIOTMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTUYECKHUe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHe METOAbl HW3YYCHUS  DBOJIOIIHH.
I'omonornunsie rerpl. COBpeMEHHBIE METO/IBI TOCTPOSHUS (DUITOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTaI[U{ U 3BOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBWiIa) JBOMONUHU. [lpunyun  cmensvl  yHKyUil.
HeobpaTtumocTs 3BoonMu. AantuBHas paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIIUH.

JdemoncTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaneckuii, @. Mrouiep, J. ['ekkensb.

Tabmuipl U cxembl: «OUITOTEHETHYECKUNA P JIOMIAAN», «APXECONTEPHUKCY, «3BEpPO3yObIe
sepbl», «Creronedansny, «PuHnopuTe», «CeMeHHbIe ManopoTHUKNY», «buoreorpaduieckue
30HBI 3emum», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HavdampHble cTaauu SMOPUOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHb»,
«PynumeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI YelOBEKa W IMIMMIIaH3e», «l1aBHBIE
HaTpaBIIEHUs IBOIONUNY, «OO0IIMEe 3aKOHOMEPHOCTH YBOIIOIIUN.

O6opynoBaHue: KOJUICKIIUU, repOapuu, MYISDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxosxxaeHue H pa3BuTHe )KU3HU HA 3emJie

HaydHble THUMOTE3b MPOUCXOXKACHUS JKM3HH Ha 3emie. AOHWOreHe3 U TMaHCIEePMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealunoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxkaeHue KU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE dTanbl HEOpraHUYECKO# IBoMonMU. [ImanerapHas (reojoruyeckas) BOJIOIHS.
XuMHUECKasi IBOJIONHS. AOHOT€HHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPIaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB U3 MoHoMepoB. KoauepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHoro OympoHa Jk. XonjaeiHa, reHeTHYecKas
runoteza I'. Mémnepa. PubGosumsr (T. UYex) m rtummoresa «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnum u Metonpl €€ usydeHus. lckomaemble OpraHW4YeCKHUE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  T[EOXPOHOJIOTHA.
['eoxpoHONIOrMYecKas MKajaa: S0HbL, IPbl, HEPHUOBI, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Boitouuu. [losiBiieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoBpeMEHHbIE MHKpPOOHBIE
OMOTUIEHKM KaK aHajor mepBbIX Ha 3emiie coobmectB. CrtpoMaronuThl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenune sykapuoT (cMMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB.
[IponcxoxkaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHH. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuit Ha cymry. IlosBieHHMe CHOpOBBIX pAacTEHHW W 3aBOEBAHME HMMM CYLIM.
CemeHnHble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE A3Tallbl 3BOJIOLUM >KUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBHIC
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONMS MO3BOHOUHBIX. [Iporcxoxaenue ampuOmii U penTHIUil.
[Ipoucxoxxnenne miekonurtaoumx U ntul. [IpuHuoun ximouyeBoro apomopdosa. OcoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emMIIe 10 3paM U IEpUoAaM: apXxeid, MpoTepo30id, Maneo30i, Me3030H,
KaifHo30M. OOmas XapakTepHCTUKa KJIMMaTa M TIeOJOTHMYecKuX mpoueccoB. llosBrneHue wu
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS U BIMSHHUE HA Ta30BbIH
cOCTaB aTMOCQEPHI.

MaccoBble BBIMHpaHUs — DKOJIOTMYECKHE KpHU3HCHl mpounuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHuunel kiaccupuKalud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpersr: ®@. Penu, JI. Cnamnanuanu, JI. [actep, . 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl n cxembl: «Cxema omnbita @. Peany, «Cxema ombita JI. Ilactepa mo u3ydeHuro
camo3apoxkeHus: xu3Hm», «Cxema omnbita C. Munepa, I'. FOpu», «3JTtanel HeopraHM4ecKon
sBosoLUny, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIIOLUNY,
«Cxema o00pa3oBaHUsi JyKapuoT NyTéM cuMmOuoreHeza», «CucremMa JXKUBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpocHn», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUA >KHUBOTHOTO MHUpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimuey», «Kumednomonoctabie», «llmockue dYepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkaromuecs», «lITune,
«Mutekonurarone», «Pa3Butue KM3HM B apXeHWCKou ope», «Pa3BuTue IKHM3HU B



MPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B MAJIECO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAEIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXKHX, CKEJIETBI
MO3BOHOYHBIX JKMBOTHBIX, Yyudeja NTUL U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOIIA€MBbIX, MYJISI)KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnas gaboparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO CHHTE3a OpPraHMYeCKUX COSIMHEHHUM B IEPBUYHOM aTMochepe».

JlaboparopHasi padora «/3ydyeHre M ONUCAHHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckass paGora «lI3ydyeHue oOCOOCHHOCTEH CTPOCHHUSI PACTCHHH pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosiorni. MeToasl aHTPONOJIOTUH.

CTaHOBJICHHE TMPEJCTABICHUNA O MPOUCXOXKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pECHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxozmcrBo  uenoBeka € KMBOTHBIMM. (CHcTeMaTHMYECKOE IOJOKEHUE  UeJIOBEKa.
CBuzerenbcTBa CXOACTBA YEIOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(dosoruueckue,
sMOpurosiornyeckue, (HU3N0JIOro-OMOXUMHUYECKHe, MoBeAeHueckue. OTauuus ueiaoBeKa OT
KUBOTHBIX. [IpsIMOXOK/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

Jewkymme  cwibl  (dakTOpel)  aHTpPONOreHe3a:  OMOJOTHYECKHE,  COIMaJIbHBIC.
CooTHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. Panuue yenoBexooOpa3Hble 00e3bsIHbI (IPOKOHCYIIBI)
U paHHHE TOHTUBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0JeH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JroAeil. YeloBek yMelnbld, MEepBble U3TOTOBICHUS Opyauil Tpyna. YemnoBek
MPSIMOXOJISAIIMN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek remenbOeprekuii —
00U IPeOK HeaHIePTAIbCKOTO YEIOBEKa M YeJIOBeKa pa3yMHOT0. UeIoBeK HeaH1epTalbCKHii
Kak BHUJ JIIOJCA XOJIOJHOrO Kiumara. YenoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKUM
YeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIIOIMST COBPEMEHHOT'O 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJNSIUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonyasuoHHbIE BOJHBI, Apeiid reHOB, MUTpaLUs U
«3¢(dexT ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeonHas (€Bpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uMaTCKo-aMepuKaHcKas). Bpems u
NyTH paccelieHHsl 4YeloBeKa 1Mo [uiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENILHOCT  pacu3Mma.  [IpHCIOCOONIEHHOCTh  4YeJOBEeKa K  pasHbIM  YCIOBHSM
OKpY’Karolie cpenbl. BrausHue reorpaduueckoid cpenbl U Apeiida reHoB HA MOPQOJIOTHIO U
(bU3HOIOTHIO YeTTOBEKA.

MexIuCUUIINHApHbIE METOAbl B  (hu3MYeckod (OMOIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALIHM.
buoconumanpHple  HMCCIIEOBaHUA  NPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIKOLHHA
OMOJOTUYECKOIr0 U COLMAIBHOIO B YETIOBEKE.

JdemoncTpanuu



[Toptpetsi: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOIBI  aHTPOMOJIOTHHY», «[ OJOBHOW MO3T 4YelmoBEeKay,
«UenoBexkooOpa3Hbie 00€3bsHBI», «CKENIeT 4eloBeKa M CKeleT MuMMaH3e», «PymTuMeHTsl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOTEHEe3a», «IDBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HYemoBek ymenblit», «UenoBek mpsaMOXoasuIuiny, «/eHuCOBCKUNA 4eTOBEK»
«Heangepransup», «KpomanboHb», «lIpenku uenoBeka», «ITambl HBOJNIOLNUN YEJIOBEKa»,
«Pacsl yenoBekay.

OG6opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaabHON KYJIbTYpPhl IPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTUH C€ MHUGDOJIOTHYESCKUMH U OUOICHCKUMH
CIOXKETaMH MPOUCXOXKICHHSI YelioBeKa, ¢oTorpaduy HaX0JA0K MCKOMAEMbIX OCTAaTKOB YEIOBEKA,
CKeJIET YeJIOBEKa, MOJIETb Yepera 4YeloBeKa M Yepera LIMMIIaH3€, MOJIEIb KUCTH YeJIOBeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MIPEAKOB YEJIOBEKa.

Jladoparopnasi pabGora «M3yueHne OCOOCHHOCTEW CTPOCHMs CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSIMOXOKIECHUEM).

IIpakTnyeckas padora «I3yueHue 3K0JOTNYECKUX aJalTallMi YEIOBEKay.

Tema 6. DJkojioruss — Hayka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouleid cpenoi

3apoxaeHue U pa3BuUTHE dKoinoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun skonoruu. CBsi3b
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTHMU. MOHUTOPHHT OKpYKarollel Cpeibl: JOKaIbHbIH,
PETHOHANBHBIN U TI00aTbHBIN.

3Ha4YEeHHE DKOJOTMYECKUX 3HAHUU I YeJNOBEKa. DKOJOTMYECKOE€ MHUPOBO33pEHHE KaK
OCHOBa CBsA3€H YenmoBedecTBa ¢ mpuponord. DopMHUpOBAHME SKOJOTHYECKOW KYIbTYpPhl H
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl skomorun», «MeToasl 3KoIoruny», «CxeMa MOHUTOPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopnas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHMINY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudyeckue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa.  Kiaccudukanus
HKOJIOTHYECKUX  (haKkTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Konorndeckuid gpaxrtop. JlelcTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYMMbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJIbHAs PoJib cBeTa. POTONEPUOAU3M.

Temmeparypa kak sKkojoruyeckuii (axrtop. JlelicTBue TemIiiepaTypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxknocts kak skonmormueckuit akrop. [IpucnocoOieHus pacteHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanust pacteHuii 1mo oOTHOmEHWIO K Boje. [Ipucrocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYLIHAs, IMOYBEHHAs, TNTyOWHHas
MOJMTOYBEHHAS, BHYTPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX Cpefax.

buonornueckue putmel. BHemnre u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHON (opme. JKuzHenHsle (HOpMBbI
pacTeHUii: NepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TPAaBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOHMOHTHL. OCOOEHHOCTH
CTpOCHHs ¥ 00pa3a KU3HHU.

buotnueckne  dakropbl. Bumpl OMOTHYECKMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHWYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHH4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (padpuyeckue). 3HaueHHEe OMOTHUYECKUX B3aMMOJCHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpHHIUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoncTpanuu

Tabmumpl u cxembl: «IKoJoruueckue (HakTopb», «CBETOBOHM CIEKTP», «IDKOJIOTHIECCKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHUYECKUE aJanTallii KHUBOTHBIX», «Cpenpl OOWUTaHUS OPTraHU3MOBY,
«buonoruyeckue putMe», «KusHeHHbIe HOpPMBI pacTeHun», « Ku3HEeHHbIE (POPMBI JKUBOTHBIXY,
«9KocHucTeMa IHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMAa XBOMHOrO yecay, «llenmn nutaHus»,
«XumanaectBoy, «Ilapasutuzmy», «Korkypenmusy, «Cumonosy, «KommeHcamuzmy».

O6opynoBanue: Tepbapuu pacTeHHd M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (PaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIHBBIE KOMHATHbBIE
pacteHus, repOapuM M KOJUIEKUUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, uyuyena MNTUIl WU 3Beped, repOdapuM pPACTEHHH, OTHOCSIIMXCS K TUrpoduram,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuu U KOJUIEKIUU PACTEHHUM M KUBOTHBIX, OOJIaJaOLINX
YyepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUN JKM3HHM, repOapuu Hu
KOJUICKIIUA PACTEHUH W JKUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JladopaTopnasi padora «BrIsBieHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladoparopnasi paGora «BbIgBICHHE TPUCITOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIIEPATYPBI».

JlaGopaTtopnas pabdora «AHaToMHyecKHMe OCOOCHHOCTH PACTEHHH U3 pa3HbBIX MeCT
oOUTaHUY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XapaKTePUCTUKHU momyisiiun. [lomynsnus kak Ouonorudeckas CHUCTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTUM BHIIOB B
(bopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyIsiiuii. OCHOBHBIE TOKA3aTEIH MOMYISIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkonorudeckas CTpykTypa mnomynsuuu. OLeHKa YUCICHHOCTH momynsiuu. JluHamuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHman nonyasiuuu. MoaenupoBaHue TUHAMUKA
nomynsiuuu. KpuBble pocta uucieHHOCTH mnomynsiuu. Kpuble BbbkuBaHus. Perymsnus



YUCIIEHHOCTH TMOMYJSIIMM: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIUX OT TIUIOTHOCTH.
DKOJIOTUYecKHe CTpaTeru BUIOB (1- U K-cTpaterun).

[TonsTne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHoOromepHas MOIEIb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl sxonorundeckoi Humd. [loteHnuansHas u
peann30BaHHAs HUILIN.

Bun kak cucrema nomynsauuil. Apeanbl BUAOB. BHIBI M MX KM3HEHHbBIE CTpaTETUU.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIECHHUS M MHUrpalMil >KUBOTHBIX. bHojgornueckne HWHBa3HMU
Yy)KEpPOJHBIX BUOB.

JdemoncTpanuu

IToprper: [Ix. M. XarunHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTHUECKUE XapaKTepUCTUKU monyasuuny, «lIpoctpancTBenHas
CTPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsuun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Mogxenb skosornueckoil Humm Jx. U.
XaT4UMHCOHAY.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIUU KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCcCEICHUION.

Tema 9. Jxos0rus cood1mIeCTB. IKOJOTHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHH3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tenciam). DyHKIMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoTuyeckue OOk 3KocucTeM. [10YBBI M WIIBI B 9KOCHUCTEMAX.
KpyroBoport BemecTs U MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE [TOKA3aTENN IKOCUCTEMBI. buomacca u npoayKkuusa. DKOJIOTHYECKUE TUPAMUIbI
yuceln, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLeccuu. IlepBUuHbIe U BTOPUYHBIE CYKIIECCUM M MX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKieccuu. KimMakcHOe COOOIIECTRBO.
Buopaznoobpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmMvlHb.

AHTpPOINIOT€HHbIE  3KOCUCTEMBI.  ArposkocucTema. ArpoueHo3. Pazmuums Mexny
AQHTPOIIOTE€HHBIMHU U PUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHUI  OpPraHU3MOB B
sKocucTeMax. Ponv kackaonozo s¢ghghexkma u 6udo8-30uduxamopos (Kiouesvix 6uU008) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM U BEUIECTB MEXAY CMEXHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMNYJMALMHA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HKOJN02UHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmsusi. MeTogoI0Tus MOHUTOPHHIAa €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmuet u cxeMbl: «CTpyKTypa OHOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOWHOro Jeca», «DyHKUHMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«Kpyrosopor BemectTB B 23KocucTeMey, «llenmu mnuTaHus (macTOMIMHAS, JETPUTHAsS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIYECKasl MIUpaMua OMOMAacChly, «IKOIOTUYECKast
nupamunaa sHeprumy», «OOpasoBanue Oomora», «llepBuuHas cykueccus», «BoccraHoBieHue
jeca mocjie moxkapay, «IKOocucTemMa o03epa», «ATpoueHo3», «KpyroBopoT BElIECTB M MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypoosKocucTeM».

O6opynoBanue: repOapuy PacTeHUi, KOJJIEKIIMU HACEKOMBIX, Yydelia NMTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JTUKOPACTYIUX PACTCHH, aKBApUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTuyeckas padora «/3ydueHue u onrcanne ypo0IKOCUCTEMBI».

Jladoparopnasi padora «/3yuenne pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
pa3HBIX YIKOCHCTEMAX).

IKCKypeusi «IKCKypcHsl B THIWYHBIN OMOreoreHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN YT, 03ep0, 00TI0TO)».

IKeKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTEMA

Buocdepa — obmermanerapHast obonmouka 3eMid, IJ€ CYHIECTBYET MJIM CYLIECTBOBAJa
KU3HB. PazBuTHe npencrapienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uochepsr u e€ coctas. JKrupoe BemecTBo 6uochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouochepbl. OcobenHoctn 6mocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocepe. KpyroBoporbl BemiectB
OMOTreoOXMMHUYECKHE ITUKIIBI (yTiIepoia, a3oTa). PUTMuaHOCTS siBjeHU# B Onocdepe.

3oHanbHOCTE Ouochepsl. [lonsiTne 0 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIIHMYECKUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUpP OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUHS SKUBBIX CHCTEM, OLEHKa HMX PECYpCHOro TMOTEHIHala W
OouochepHbIX HYHKIIHIA.

JdemoncTpanuu

[optpets: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «['eocdepst 3emmmy, «KpyroBoport azora B npupozae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopoaa B npupojae», «KpyroBopot Boabl B IPUPOJIEN,
«OcHoBHBIE Omombl cymm», «Knumarudeckue mosica 3emnn», «Tyanmpay, «Taiiray,
«CMmemannbii  necy, «lllupokonuctBennbiit secy, «Crenb», «CaBaHHa», «IlyCThIHS»,
«Tponunueckuii jiecy.

O6opynoBanue: repOapuu paCTEHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKaWIIAs cpeaa

DKONoTrMYecKre KpHU3UChl M WX MpUYWHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa HOYBEHHBIX pecypcoB. MI3mMeHeHue KinmMara.

AHTpOIIOTEHHOE  BO3JCHCTBHME HAa PACTUTENbHBIA M KMBOTHBIM Mup. OxpaHa
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIUIBI OXPaHbI MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300JI0THYECCKHE
HapKu.



OCHOBHBIC TPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA M NPUPOABI. PanmonamsHOE
IPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

PazBuTHE METONOB MOHUTOPHHTA pA3BUTHSl OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvnvle ungopmayuonnule
cucmembl, obecneyugarowue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem u cnocobos 6opvobL ¢ HUONOBPEHCOCHUAMU.
Pexoncmpyxkyus Mopckux u HA3eMHbIX IKOCUCTHEM.

JdemoncTpanuu

Tabmumpl u  cxeMbl: <«3arpsisHeHHe arMmocepb», «3arps3HeHue THAPOChHEphD,
«3arps3Henre  mouBbl», «llapHukKoBBIT  AddexT», «Ocobo oXpaHseMble MPUPOITHBIC
TeppUTOpUN», «MOAENTHN YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U JKUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH pervoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'H
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOMIMMUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHys: JTUYHOCTHBIE, METAPEAMETHBIC U IPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pEe3yabTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMH BBIJCIICHBI
CICNYIONIME COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMMMKCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEIEIIECHUIO,
Hanuyue momueéayuu K OOydeHUIO OWONIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXIeH!H JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pa3BUTHS
OMOJIOTMYECKOTr0 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb OOYYalOIIMUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMM ~ YCTaHOBKAMH, IPUCYLIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMUECKOW  KYIbTYPHI,
cnocodoHocmu cmagumy LENHA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOEHHS MPOTrPaMMBbl 110 OMOJIOTUH JOCTUTAIOTCSA B €JUHCTBE
y4eOHOIl W BOCHUTATEIBHON JESTEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKMMH M AYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMHU, IPUHSTHIMHU B
o0ImiecTBe MpaBWIaMd U HOPMAaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpPyJa M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
yBOKEHUs, OCEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJeIuI0 W TPaaulUsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoe U OKPY-Karollen cpee.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS Y4eOHOro mnpeaMera «buoorusy J0JKHBI OTpaXxarb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIIUX TPAJULUOHHBIM IIEHHOCTSAM pPOCCHIICKOro oOIIecTBa,
pacIIMpeHNe KU3HEHHOTO OIBITA M ONBITA ACATEIBHOCTH B IIPOLIECCE PEATM3ALUHA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENIbHOMN A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLIMU  oOydaroumierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JESITEIbHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHNH y4eOHBIX M T03HABATENbHbIX 3a/]ay, BHIIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE  Y4YUThIBaTh B  CBOUX JCHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HBIMU YOSKJICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/lady, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACP KAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKON TPaXKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JIOCTH>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
OuoJI0TUM, TOHUMAaHKS 3HAU€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATDH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 340pPOBbS H
IMOLMOHAIBHOIO (JIArONoJIyqusi:

MOHUMAaHWE W peayin3alus 3J0pOBOro M 0e30MmacHoro oopasa KU3HU (310pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynspHas (QuU3MYEcKass AaKTUBHOCTH), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS alKOTOJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U CaMOCTOSTENbHO  BBINOJHATH  TaKylO
NESITeNIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHANBbHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEKIHN BBIOOp OymyIieii npodeccuu U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUSA:



9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK NCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCTOJB30BaTh MPUOOpPETACMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOONOIB30BAHHEM (COONIOICHUE
IIpaBUJI MOBENECHMS B MPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B KOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINPUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYXKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATh HEOIArONMPUSATHBIC SKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIU4ME pPa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNs, SKOJOTWYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HAa JUAJIOTe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3bIKOBOM M YNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenuduku OMOJOrMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE TMpPUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH H pelIeHnH MpobdieM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTHU OHMOJIOTHH JUISI COBPEMEHHOW ITUBMIIM3AINH: 00ECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II00albHbIX
IKOJIOTHUYECKUX MPOoOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PallMOHATIEHOMY
UCTIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OHOJOTMYECKHX 3HAHUU B LIEJSAX MOBBIIMICHUS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMOor IpU U3y4eHUH OHOJIOTUY;

MOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAHUS [Js aHaiu3a M OOBSCHEHUS SIBICHUUN
OKpYKAloIIero MHUpPa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JesaTb O0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W HMMEIOIIMXCS JJAHHBIX C METhI0 MOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTHYECKHE 3HAHUS MJi pelIeHUS
po0JieM B peasbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAHUE I[EHHOCTH HAyYHOU JEeATEIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOCKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bHONOTHsy» BKIIOYAIOT:
3HAYMMbIe JUIi  (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTHHAPHBIC
(MeXmpeIMeTHBIE) 00IIeHAYYHBIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUS,
SIBJICHUE, TMPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, WCCIIeOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JAPYTHE); YHUBEPCATbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIMU OOYdYaromInuXCs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIC ACWCTBUS B II03HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUS Y
oOyudaromierocss OyayT copmupoBaHbBl MO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YUYEOHBIC NEHCTBHS, pETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIE JICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro o0Imero o0pa3oBaHHUS
JOJIKHBI OTPaXKaTh:

Osgiiaienne yHHBEpPCAIbHBIMH Y4eOHBIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOrMYecKHUeE AeHCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyaU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONb30BaTh TPU OCBOCHHUHM 3HAHWUU MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHaIH3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKaAIMK, OOOOIICHMS), PpaCKphIBaTh CMBICT OHOJOTHUYECKHUX
TOHATHH (BBIIENIATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMHU MTOHITHSIMH ),

OTIpPECNATh LETN MAEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMHU;

UCTIOJIb30BaTh OWOJIOTHYECKUE TOHITHS i OOBsSCHEHHS ()AaKTOB W SIBICHUH JKHUBOU
TIPUPOIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

NPUMEHATh CXEMHO-MO/JICIIEHBIC CPEICTBA JJISl MPEICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepHaIbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YJIHTATOB LEJSAM,
OIICHUBATh PUCKH TOCIIEICTBUN JESATEILHOCTH;

KOODJMHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:



BJIAJICTh HaBBIKAMHU YUEOHO-HCCIIEIOBATENBCKON U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspernieHus: npodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHrs MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCTIONIB30BaTh PA3JIUMYHbIC BUJBI ACATEIBHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINN, TPEOOPA30BAaHUIO M NMPUMEHEHHIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJIE IPH
CO3IaHUH YUEOHBIX M COI[MAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUN MBIILICHUS, BIAJACTh HAYYHOW TEPMUHOJIIOTHEH, KIIOYSBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4yll B 0Opa30BATECIIbHOU ACATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJM3MpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTYMEHTHI JUIsl JIOKa3aTejlbCTBa CBOMX YTBEPXKICHU,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJIE PELICHUS 3aJadyd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN IOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATBHYIO CPey;

yMETh TEPEHOCHTHh 3HAHUS B  T[IO3HABaTEIbHYIO H  TMPAKTHUYECKYI0  0O0JacTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJCH, MPEAJiaraTb OPUTHHAIBHBIC MOJIXOABl W PEUICHHS, CTaBHUTh
pOoOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHK (TEKCTEe Y4EeOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOIIOTUYECKUX CIIOBAPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGPOPMALIMIO PA3IMYHBIX BUAOB U (opm
NPECTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;

(GbopMyIHpOBaTh 3ampoCchl M MPUMEHATh DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOAUMOH JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMPEACTABICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3bIK B KAadeCcTBE CpPENCTBA MpH paboTe ¢ OMOJOTHYEeCcKOi
UHpOpMaNKeil: TPUMEHITh XUMHUYECKUE, (PU3MUECKHUEe W MaTeMaTWYeCKHE 3HAKH M CHMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU PpACMO3HABAHUS U 3alUThl MHGOpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

Ogiiaienne YHHBEPCAIbHBIMH KOMMYHHKATUBHBIMU 1€ CTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEeX cepax )KU3HU, AKTUBHO Y4aCTBOBATh B JUAIIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXIAaeMOH TeMbl (YMEHHE 3aaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUS OTHOCHTEIBHO BBINOJNHEHHS TMpemiaracMoil 3aladd, YYHTHIBATb HMHTEPECHl U
COTJIACOBAHHOCTh MO3UILIUN APYTUX YIACTHUKOB TUAJIOTA WK TUCKYCCHH);



pacro3HaBaTh HeBepOalibHbIE CpencTBa OOIIEHMS, MMOHUMAaTh 3HAUYEHUE COLHUATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIMid, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpEeKTHOU (opme
(bopMyITHUPOBaTH CBOM BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraThb CBOIO TOYKY 3pPEHHUSI C HMCHOJIb30BAHHEM S3bIKOBBIX
CPEICTB.

2) coBMecTHAasl IesiTeIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W WHIWBUIYaJIbHOU pabOTHI MpH
peLeHnH OMOIOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIITOBBIX
dbopM B3aUMOJICHCTBUS MPHU PEIICHUH YICOHOU 3a/1a4u;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4jieHa KOJUIEKTUBA;

NPUHUMATh LIETU COBMECTHOM JESTeNIbHOCTH, OpPraHMU30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA 1O €€ TOCTHUKEHMIO: COCTAaBJATH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHJbI B OOIIUI pe3ylibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBblE MPOEKTHI, OLICHMBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYLIECTBIISATh IMO3UTHUBHOE CTPATErMUECKOE IMIOBEJECHUE B PA3JIUYHBIX CHUTYaLHUsX,
MPOSIBIISATHE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BAaTh OWMOJIOTMYECKHE 3HAHUS JJIsl BBIABICHUS NPOOJIeM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILIECTBIIATh TMO3HABATEIBHYIO NIEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4ll B 00pPa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJISITH IIJIAH PEIICHUS TMPOOJIEMBI C YIETOM MMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIGHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBATh (HOPMHUPOBAHUIO M MIPOSIBICHHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;



BJIAJICTh HAaBBIKAMU I1O3HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
" MBICIIUTCIIbHBIX MTPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHIKEHUIO;
IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;
3) npuHsATHE ce0s M APYIUX:
MMPpUHHUMATDH CCGH, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,
IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;
IIPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;
pa3BHUBAaTb CII0COOHOCTH MIOHUMATh MUD C MMO3UIUHU APYTrOoro 4CJIOBCKaA.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yriyOoJI€HHOM YPOBHE OPHEHTHPOBAHBI HAa o0ecredeHrue NpopuIbHOTO 00yUeHUs 00yJarOIIHXCs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue Uit OMONOTHHM HAayYHBIE 3HAHWS, YMEHUS U
CrocoObl JCHCTBHII TIO OCBOCHHIO, HWHTEPIPETAMM W MPeoO0pa3OBaHUIO 3HAHUHM, BUIBI
JESTENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUN M UX NPUMEHEHUIO B pa3jMYHbIX Y4eOHBIX, a
TaK)Ke B peaIbHBIX KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3yabTaThl IPEACTaBICHbI 110 ro/laM
U3YYCHHUS.

[IpenMerHbie pe3ynabTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHHUI O MECTE U POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAaHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHrur ITpoodieM PalMOHAIBHOTO IPUPOIOTIOIH30BAHMS, O BKIIAJAE POCCUNCKHUX U 3aPYOEIKHBIX
YyU€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HAHWl, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliune
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OJU3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHUUBOCTh, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopus HaciencTBeHHocTn 1. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pPa3usi M MPOUCXOXKICHHS KyIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MIEPBOTO MOKOJICHHUS, PACHICTUICHUS, YUCTOTHI TaMeT, HE3aBUCUMOT0 HacienoBanus ['. Menpens,
TOMOJIOTUYECKHX PSAJIOB B HAcleICTBeHHOW wu3MeHunBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHHE OCHOBHBIMH METOJaMHU HAYYHOT'O MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTUYECKUX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPHUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcje OakTepuii, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHH, KMBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YeJIOBEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO M TETepOTPO(HOr0 THMOB NMUTaHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAWBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOO0DA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M X QYHKUMIMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTaHOB Yy
pacTeHi, >KUBOTHBIX M YeJOBEKa M MX (YHKIMSIMH, MEXKIY CHUCTEMaMU OpPraHOB U UX
GYHKIUSAMH, MEXKAY A3TarlaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
(deHoTHoM 1 (hakTopaMH Cpebl OOUTAHHUS;

YMEHUE BBISBISATH OTJIUYUTENIbHBIC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JIJIS IOKa3aTeNbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE peliaTh OWOJIOTMYECKHE 3a7ayH, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKMMH TIPOIECCAaMU M SIBICHUSMH, J1€1aTh BBIBOABI U
MPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKUE PabOThI, COOMIONATh MpaBWiia MpU
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNIbTAThl U JeJIaTh BHIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIEIOBATEIbCKOW pabOTe MO OMONIOTHHU, SKOJOTHH M
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHME OLIEHWBAaTh JTUYECKUE aCMEeKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTH
Ouonornu M MenuUuHBl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIpPaBICHHOE
U3MEHEHHE TeHOMa U CO3JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel npodecCuOHaIbHOM JesITeNbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HUCTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YIIyONATh IO3HABATENbHBIA HHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccu U MPOAOIDKEHHE OHOJIOTHYEeCKOro 00pa3oBaHUS B
OpraHMu3aIMsaX CpeHero NpodeccuoHaIbHOr0 U BBICIIETr0 00pa3oBaHUsl.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTe M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOoOJeM YelOBEYeCTBa, a TAKXKE B PEIICHHWU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs,, U B (DOPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K
npupoze, oOIIEeCTBY, YENOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOekHbBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yYMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOPAasl BKIIIOYAET OMpEIENICHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAraloluX OWOJOTHYECKUX TEPMHUHOB M TIOHATHHA (B,
sKocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeeprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomtonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecus k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. boapa), npasuna (Munumyma HO. JIubuxa,
IKOJIOTMUYECKOH MUpaMUIbI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

YMEHHME BIAJETh OCHOBHBIMH METOJIaMU HAy4yHOTO [O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM (ONMHUCaHHE, H3MEpEeHHE,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
pUpPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOTCOIICHO30B, JKOCHCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUYECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]| MOMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIlpaBJICHUH 3BOMIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPIHU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUU, IBUKYIIUMHU
CHJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTJIMUYUTEIbHBIC PU3HAKU KHUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, abMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpPraHU3MOB B COOOIIECTBAaX, aHTPOMOTEHHBIX U3MEHEHHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOIIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA POJICTBA OPTaHU3MOB PpAa3HbIX CHUCTEMATHUECKUX TPy,
B3aMMOCBS3M OpPraHU3MOB M Cpelbl OOUTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHMs] MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBUS COCYILECTBOBAaHUS MPHUPOABI U
4eJI0BEYECTBA,;

yYMEHHUE peliaTh OWOJIOTMYECKHE 3a7ayH, BBIABIATH NPUYMHHO-CIEJCTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TIPOIECCAMU M SIBICHUSMHM, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKUE PabOThI, COOMIONATh MpaBUiia MpU
paboTe ¢ yueOHBIM U 1a00opaTOpHBIM 000pPYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YJIbTaThl U JIeJIaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIEIOBATEIbCKOW PabOTe MO OMOJIOTHHU, SKOJIOTHH M
MeIUIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTABIATH
MOJIyYEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHMBATh THUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUH JKU3HM, YeJOBeKa U
YeJOBEYECKHX pac, O MPHYMHAX, MOCIEACTBHIX M CIOCO0aX MPEeJOTBPALCHHS TII00aIbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel npodecCuOHaIbHOM AesITebHOCTH B
o0nmactu  OMOJIOTHMH, DKOJOTUH, TMPUPOJOINONb30OBAHMS, METUIMHBI, OHOTEXHOJOIHH,
IICXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
NIO3HABATENbHBI HHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLICH
npodeccuu M MPOAOKEHUE OHOJOTHYECKOrO0 O0Opa30oBaHUS B OpPraHU3AIMUAX CPETHETO
PO()eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.
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