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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (mamee - Ouwosorus) Ha
YpOBHE cpeaHero olmiero odpasoBaHMs pazpaboTaHa Ha ocHOBe DenepalbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueit mporpaMmbl BOCIIUTAHHUS.

VYuebnniii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO mnpodunbHbIE
yueOHbIe TPEIMEThI, U3yuyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4eOHBIX TIPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
OPUOPUTETHOE PEIICHHE O0PA30BATENbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JEJI0M.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME IO pas3AeiaM M TeMaM, paclpeleileHue 0 Kiaccawm,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTaBICHUM O 310pOBOM o0pa3e >KU3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M NPEIMETHBIM pe3ylbTaTaM OOydYeHUsS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEeIHEro 001ero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJIE U OpPUEHTUPOBAH Ha



pacuipenue u yriayOJieHue 3HaHWM 00yJaromuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOIOrMM U OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne ydeOHOro mpeamera «buomorus» Ha yrIIyOJIGHHOM YpPOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpeHbl W YIIIYOJICHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >XHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takxke HMHTErparus OWOJIOTHYECKUX 3HAHWHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4YalOTCSl OCHOBBI MOJEKYJSIPHOM U KJIETOYHOW OWOJOTHH, IMOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHEe, OCHOBBI IKOJIOTHUHU U yueHue o buocdepe.

VYueOnbiii  mpeamer  «buonorus»  nOpu3BaH  00ECHEYUTh  OCBOCHHE
00y4aroMIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWUH, MHOTO00pa3WM W OCOOCHHOCTSX KIIETKH, OpTaHW3Ma, IMOMYJISAIINH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTMH, IPUKIAJAHBIX aCMeKTaX OUOJIOTrHYecKuX 3HaHuM. Jlis
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalia B COACPKAHUHM TPOrPaMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yuebHoro npeamera «buonorus» Ha yriyOJI€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JeATEeTbHOCTH, CBSI3aHHOM € OWONOTHEW, WIM K BbIOOpY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend  u3ydeHuss y4yeOHoro mpeamera «buonmorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PABWIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOT000pa3uu M OCOOCHHOCTAX OHOJIOTHYECKUX CHUCTEM (KJIeTKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOMMXCA € METOJAMM IIO3HAHUS >KMBOM MPUPOJIBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHOJOTUH, HSMOPHOJIOTUM W OHONOTMM Ppa3BUTHUS, TEHETHKU U
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
JKOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEH U CUMBOJMKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-3KOHOMUYECKUMH U  3KOJOTUYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IOCIEICTBHUS CBOEU AESATEIBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYXKAIOLIUX JIIOA€H; OOOCHOBBIBATH M COONIOAATh  MEpbI
npodunakTUki MH(GEKIIMOHHBIX 3a00JeBaHUM, MpaBUiia MOBEJEHUSI B MIPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHONEHHOIO  XapakKTepa; XapaKTepu30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMIMXCS MHTEUIEKTYAJTbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUSAMH B OHOJOTMH, PEUIAEMBIMU €10 MpoOJeMaMU, METOJO0JIOTHEN
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOOrNYECKUX 3a]1ad, MOJIEIUPOBAaHUS OUOIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHHE Y O0yUYaONMXCS [IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEACHUS B MPHUPOJE;
WHTETPaIlN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOYyYaroIMMHUCA  KOMIIETEHTHOCTH B PallMOHATBHOM
PUPOIOIIONIB30BAHNUN (COOMIOZIEHUE TPaBWII TOBEACHUS B TPHUPOJIE, OXPaHBI
BUJIOB, KOCHCTEM, OMOoCc(hepsl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXXaromux Jrojel  (coOmroneHuss Mep NpoWIaKTUKU — 3a00JIeBaHUM,
oOecrieueHrne 0O€30MaCHOCTU KU3HEACATETLHOCTH B UYPE3BBIYAWHBIX CHUTYAILUAX
OPUPOJAHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBaTenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
WHAVBUyaTbHBIMU HHTEPECAMH B TIOTPEOHOCTSIMH PETHOHA.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIiero oopazoBanus, coctapisier 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanuoHHBIX (OPM, METOJOB U CPEICTB OOyUEHHS OMOJIOTUU
OCYIIECTBISIETCS C y4ETOM CcrHenu(HuKH ero Coaep)kaHus W HaNpaBICHHOCTH Ha
IpOAOJIKEHHE OMOJIOTrMYEeCKOro Oo0pa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

B 10 xnacce IlanteneeBa Codbst u B 11 kitacce KonnparbeB ApreMuii UMEIOT
OB3 (napyiieHue onopHO-ABUraTEIbLHOIO ammapara). AJanTUPOBaHHAST OCHOBHAs
oOpa3oBaTeibHas MporpaMMa IO OWOJOTHU ONpeNemsieT Cojiep)KaHue U
OpraHMU3aIlMI0 00pPa30BaTEIbHOM JAEATEILHOCTH Ha YpOBHE 0O0IIEro oOpa3oBaHUSI.
B ocHoBe peanmmzanuu IIporpamMbl JEXKUT CHUCTEMHO-IESITEIBHOCTHBIN IMOJIXOJ,
KOTOpBIA TMpEAIoiaraer: — BOCIUTAHUE M Ppa3BUTHE KAyeCTB JIMYHOCTH,
OTBEYAIOIIMX TpeOOBaHUAM WH(MOPMALIMOHHOTO OOIIEeCTBa, WHHOBAIMOHHON
HSKOHOMHUKH, 3aJa4aM IOCTPOEHUS POCCHICKOr0 Tpa)KAaHCKOro oOOIIecTBa Ha
OCHOBE IPUHLHUIIOB TOJIEpaHTHOCTH K oOyvaromumes ¢ HOZIA, nuanora KyJIbTyp
yBOKEHUS MHOTOHAITMOHAIIBHOTO, MOJUKYJIBTYPHOTO U TOJUKOH(ECCHOHATLHOTO

COCTaBa;



— y4eT HWHIMBUAYAJbHBIX BO3PACTHBIX, MCUXOJIOTHYECKUX M (U3MOTOTHUYECKHUX
ocobenHocteit oOydaromuxcss ¢ HOJIA, a Takke BapuaTUBHBIX OCOOEHHOCTEH,
OOYCJIOBJIGHHBIX JBUTATEIbHBIMH M JIPYTUMU OTPAHUYCHHUSIMHU, PO, 3HAYCHUS
BUJIOB 8 JeATENbHOCTH W (OpM OOIIEHUS MPU MOCTPOCHUH 00pPa30BATEIBHOIO
mpolecca M OmpenesieHnd 00pa3oBaTeNbHO-BOCIUTATEIBHBIX, KOPPEKIIMOHHBIX
HeNne U myTe UX JOCTHKEHHsI; — YUeT 0COObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEN
oOyuaromuxcst ¢ HOJZA 1npu mnocTpoeHHMH 00pa3oBaTebHOTO Mpolecca U
OIpEAEICHUH 00pa30BaTEIbHOBOCIIUTATEIbHBIX LENEH, TyTEel UX JTOCTUKEHUS TIPU
OCBOCHHMHM 00Opa30BaTEIbHON MpOrpaMMbl; — pa3HOOOpa3ue HHIWBUAYaTbHBIX
00pa3oBaTeIbHBIX TPACKTOPUN O0YHAIOMIMXCS C HAPYIICHUSIMU (PYHKIIUN OMOPHO-
JIBUTATENIbHOI'O amnmnapara. B  COOTBETCTBUM C CHCTEMHO-JESTEIbHOCTHBIM
NOJX0JIOM B OOpa3oBaHWM CHUCTEMa IUTAHUPYEMBIX pe3ynbTatoB [Iporpammer
CTPOMTCSI Ha OCHOBE YPOBHEBOIO IOAXOAA: BBIACICHUS OKUIAEMOI'O YpPOBHS
aKTyalbHOr0 pa3BuTusa odOyuaromuxcs ¢ HOJIA u Onmxkaiiimeil nepcneKTUBbl UX
pa3Butus. Takol MOAXOJ TO3BOJSET ONPEAETATh JUHAMHYECKYIO KapTHUHY
pa3zButusi oOyuatomuxcs ¢ HOJIA, moompsTe NpOABIKEHHE OOy4YaIoUINXCs,
BBICTPAMBATh WHAWBU]IYAJIbHbBIE TPACKTOPUU IBWKEHHS C YUYETOM JBUTATEJIbHBIX
BO3MOXKHOCTEM OOy4Yaromierocsi JaHHOM KaTeropuw. MexaucuuIimHapHbIi
NOJXOJl  CINEHMAIIMCTOB  pa3auyHoro  npoduis,  B3auMOACHCTBHE U
COTJIACOBAHHOCTh UX JICUCTBUN B pelleHHH MpodsieM obOyuaromierocs ¢ HOJA,
yuyactue B peanuzauuu [IporpaMmbl BCeX YYaCTHHUKOB 00pa3oBaTelbHOIO
npouecca. JuddepenurpoBanHblil MOAX0A, KOTOPBIA NPEANOaraeT y4eT 0COObIX
oOpasoBaTenbHbIX MoTpeOHOCTel oOyuaromuxcs ¢ HOJIA, nposBisionuxcs B

HEOJIHOPOJHOCTH BO3MOKHOCTEN OCBOEHMSI cofiepkanust IIporpaMmabl.

OO0s13aTeNbHBIM YCIOBHEM IPU 00YUYEHUU OMOJIOTMH Ha YTIyOJIEHHOM ypOBHE
ABIIIETCS TPOBEJCHHE JTA0OPATOPHBIX M MpakThdeckux pador. Taxke ydactue
00y4aromuxcs B BBIMOJTHEHUU MPOEKTHBIX M YYEOHO-HCCIEA0BATENBCKUX PaldoT,
TEMaTUKa KOTOPBIX  ONPEACISIETCS  yYUTENEM Ha OCHOBE  HMMEIOIIUXCS
MaTEpPHAIBHO-TEXHUYECKUX PECYpCOB W  MECTHBIX NPHUPOAHBIX  YCIOBHUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsl — KOMILIEKCHAsE Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
@yHIaMEHTaJbHbIEC, NPUKIAJHbIE M IIOMCKOBBIE HAy4HBIE HWCCIEIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruu B (GOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapus,
V. I'apsen, I'. Mennens, B. . Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OWMONOTMU C JPYrUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cuctembl Kak mpeaMeT wu3ydeHus Ouonormm. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoneHoTu4eckuii), OuochepHsiii. Ilporeccel, TpoucXoAsAIUe B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOro. JKW3HB Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHan3. [IoHsTHE O 3aBUCUMOI U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas runores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux pgaHHbIX. OlEHKa JAOCTOBEPHOCTH MOIYYEHHBIX
pe3yapTartoB. [IpUuYMHBI HUCKAXKEHUS pE3yNbTAaTOB JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKH KU3HW», «buonornuyeckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CUCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «cnonp30BaHWE pPA3IMYHBIX METOIOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOXKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

MeTtonpl  MOJEKYJISIPHOM ©  KJICTOYHOM  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue GuxkcuposanHvix
K1emok. DIEeKTpoHHass MUKpockonusi. Koxgoxanvnas muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, snekTpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHAYECKHN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemecTBa KIETKU. buonorndeckue mnomumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypsl. [enatypamus. CsoiictBa OenkoB. Kiaccupukamms  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mwmii 1wUIaH CTpoeHHUs U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mapopunsHO-rUAPOdOOHBIE cBOMCTBA. Kitlaccudukanus Tunumos.
Tpurnunepuasl, (ochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonornyeckue pynknuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHoBIeHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kinerke. [pyeue muykneozuompughocgpamor (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooderuposanue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenue XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupsl u cxemsl: «llepuoandeckass TabnuIla XMMHUUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJeKynbl BOAbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKyIbD», «CTpPOEHHE MOJEKYN
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUii».

JlabopaTtopHas  paGora  «lccrmenoBaHMe ~— HYKIEUHOBBIX  KHCIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



CrtpoeHnue npokapuoTuueckon kierku. Kiierounast creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma).  CTpykTypa IUIa3MaTHUYECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOTO HAcoca. DHJOIMTO3: MUHOLUUTO3, (aronuros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

[Hutormazma. [uto3omae. I{uTockener. JBuxenue nuromiazMbl. OpraHoubl
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(QIIC), anmapat I'onblKK, JTU30COMBI, UX CTpoeHHuE W (QyHKIHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢yHKIus anmapara ['onbmku. Moougurkayus denkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eTokK. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U GyHKIIMM MHUTOXOHApUN u Tuiactun. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOIIUX  AYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue © JABWKEHUE JKITYTUKOB U pecHUYeK. MUKpOTpyOOuKu
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byukiuu. Anepubiit  0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPaCIONIOKEHUE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. /Jlunamuka s0epHolt 00010YKU 6 Mmumose. HoepHviii
MpPaucnopm.

Knerounsie Bkimtouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



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

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OO6opynoBaHue: CBETOBOW MHMKPOCKON, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccrnenoBanue miazMoiiv3a U JEIUIa3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIIECTB: aBTOTPO(HBIM U rerepoTpodHBI. YuacTue KHUCIOpola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. Otnnuns pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUceHHbIll U OKcuceHHbll omocunmes y obaxmepuu. Ceemocodouparoujue
nUSMeHmMbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CBeroBas u TemHoBasi pa3pl. Domoovixarnue, Cs., C4. u CAM-munuor
¢domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, MKEIe300aKTEePHUH, CEePOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BAaHUE YENIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Ortansl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHue, Win KIETOYHOE JIbIXaHWe. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeEHa BellecTB nepes aHaPOOHBIM. DP(HEKTUBHOCTH YPHEPTETHUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTUIECKUl 0OMeH», «brnocuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpPYIOBAaHHME JJIsI NPHUTrOTOBJIECHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  padora «M3yuyeHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JladbopaTopuass pabora «/3ydyeHue (HEpMEHTATUBHOIO PACIICTUICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopnass padora «CpaBHeHHe 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacaeacreennasi uHGopManus U peaju3anus e€ B KJIeTKe

Peakuun MarpuuHoro cunres3a. [IpuHUIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOIO cuHTe3a. Peanusaius HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTApPHOCTh, aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponb pubGocom B
O6uocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynsapuvie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi ceHos. Perynsuus oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pactenuil. CIINJ], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENIA BUPYCay.

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI) IIEpUoAbl UHTEPGa3HI.

Marpuunsii cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm pernukauuu JIHK. Xpomocombl. CTpoeHnue xpomocoM. Temomepsl u

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoM. ['omonorumunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KaproknHe3 u 1UMTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO34.

Perynsnus MUTOTHYECKOro IMKIA KJeTKH. [IporpamMmmupyemasi KieToyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKW3HEHHBIN MUK KIEeTKH», «Muros», «CtpocHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHHS U JKU3HENEATENbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
CHUCTEMBI OpraHoB. Opranus3M Kak €IMHOE 1ienoe. ['oMeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBbI OPTaHOB KMBOTHBIX U yelioBeKa. DYyHKIIMHA OPTraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenHuid. CkeneTbl OJHOKIJIETOUYHBIX H
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTEN.

JIBmkeHue  opraHu3moB. JIBUKEHHME  OJHOKJIECTOYHBIX  OpPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUU. J[BMIKEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEIIOBEKA:
MbIlIeyHas cucteMa. Pedrekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[lutanme opranusmoB. IloryomeHnne BOABI, YIJIEKUCIOrO Ta3a |
MUHEPAIBbHBIX BEIIECTB pacTeHUsMU. lIuranme kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJICTOYHOE MuIlIeBapeHue. [IuTtaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe abixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHass cucTeMa 4YenoBeKa. MeXaHu3M BEHTWISIUUMHU JETKUX y MTHI] H
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BELIECTB Yy OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTECHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHOocHast cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M  4enoBeka. Ceparte,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKpartuTenbHble Bakyonu. Opranbsl BblAclieHUs. DPuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJCIICHMUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue U (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3oBaHHE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UHUCThl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX paCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX MPOU3BOIHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPAJIbHBIA UMMYHUTET. Bpoka€HHBIH M NpUOOpETEHHBIN crneunuuecKkuit
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnasiurenbHble OTBETHI OpraHU3MOB. Poib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pazgpaxumocte u perymsiuus y  opraHusmoB. Paznmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTsa U UX 3HAaYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsuus W 3HAOKPUHHAs CUCTEMA JKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupsl U cxembl: «OJIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JIMCTOBOM IUIACTUHKNY, «TKaHM >KUBOTHBIX», «CKEIET 4YEIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHononoctHeie», «CxeMa  NHUTaHUS  PacTEHUN,
«KpOBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CTtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HO0KIEBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KHBBIE SK3EMIUISIphl KOMHATHBIX pacTeHu#, repdbapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHIeTUIeHHs KpaxMalia U OeKOB 1o IeHCTBHEM (epPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGopaTopHasi padora «3ydyeHue TKaHeH JKMBOTHBIX).

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosnoe (BKJIOuYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTaysl, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bronornueckuii cMbICi
M€i03a W TOJOBOro mporecca. Mewo3 W ero MecTo B KM3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapopaspiieBoe pa3Burue. ['amerorenes y ;kuBOTHBIX. [10JI0BBIE KENE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIONOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 0Ona u3 2naeuvix npoodiem dMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BJIMSIHUE YacTeW pa3BUBAIOIIETOCS 3apojibllia (dMOpHOHATIbHAS HMHIYKIIHS).
3aknagka TUIAaHA CTPOCHHS KUBOTHOTO Kak pe3yibTaT HEpPaAPXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BinusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
HenpsiMmoe pasBuTHe. PasButne ¢ wmeramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHoOOrMdyeckoe 3HaYE€HHUE MPSMOro M HENPSIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTaMOPHOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuil. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereratuBHoe pa3smMHOXeHHE», «TuUIbI Oecrojaoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJbI», «Pa3MHOXKEHUE SBIJIEHBI»,
«Pa3MHOXeHHE THAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CtpoeHue
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HEIpsIMoe pa3BuTue», «Pa3BuTthe Malckoro xyka», «Pa3Butue capaHumny,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparhl SUIEKIETOK H
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue CTpoeHUs NMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IlpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJCTBA 3apPOABIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Menpnens, I'. ne ®pusza, T. Moprana. Poiib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbiiora, H. 1. BaBuioBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€Hbl, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIA M PELIECCUBHBIN
NPHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUS, TUOPUJIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/Bl  TCHETHKU: THOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. U.
BaswiioB, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
€AMHO00pa3usl rTHOPUIOB MEepBOro nokoneHus. [IpaBuno nomuuupoBanus. Bropoii
3aKOH Menzaens — 3aKOH pacUleIUIeHUsl INpU3HakoB. LluTosnornueckre OCHOBBI
MOHOTHOPUTHOTO CKpelIBaHus. [ Mmores3a 4ucTOThl raMerT.

Ananusupymouiee ckpemuBanue. [[poMexxyTouHbI XapaKTep HACJIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHUOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. PabGotel T. Moprana. CuermieHHoe
HACJIEIOBAHME T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAY TIeHaMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMerHeli M TeTeporaMeTHbid Moj. ['eHeTrnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIN ajienu3M. B3auMoIeNCTBHE HEAUICIbHBIX T'EHOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IMH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJ U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl Menaensy, « TpeTuit 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun denoseka», «Kapuorun npozoduib»y, «Kapuorunm nTHIBDY,
«MHOXECTBEHHBIN aJUIeNIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJECIb A
JEMOHCTPALMK CLEIVICHHOIO HACJIEA0BAHUS IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MoU(PUKAIMOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuanuoHHBIHI
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3AMEHYUBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYUBOCTH.
Buibl reHOTHTINYECKO N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS!.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCThb. BHIBl MyTanMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BIMUSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX pPAIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

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

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: XKHBbIE W TepOapHbIE AK3EMIUIIPbl KOMHATHBIX PACTCHH,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnyeckas padora «Mytamuu y jApo3oduiasl  (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUA T€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKU. CoBpemenHoe OTIPEACIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00iieBaHUA YeloBeKa. | eHHbIE M XpOMOCOMHEBIC
0oJe3HM 4YenoBeKa. bOJNe3HW C HACIEICTBEHHOW MPENPaCIONOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui uyenoBeka. MeanKO-TeHeTUYecKoe KOHCYJbTHpoBaHue. CTBOJOBbBIE
kJIeTku. [ToHATHE «TE€HEeTHYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CEIeKUUs. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HacueACcTBeHHOM wu3meHunBocth H. WM. BaBunoBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M cKyccTBeHHbIH OTOOpP: MAacCOBBIA U
VH]IUBU]1yaJIbHBIN. Orarnbl KOMOWHAIIMOHHOMH CEJICKIIUU. HUcneiTanne
npou3BoauTesaed 1o moToMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OIEHKH
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PaananoHHBIN M XUMUYECKAN MYyTareHe3 Kak MCTOYHUK MYTalMi y KYJIbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOU]IOB. BuyrpuBunosas TUOpUIU3ALIHS.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTECHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. J/3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX NOPo0, TUHULL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl ¥ cxembl: «[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3us KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyTtareHes».

JlabopaTopHas padora «3yueHue COpTOB KyJbTYPHBIX PACTEHHUIN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOI0OB CEIECKIIUU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJBI M JOCTHIXKEHHMS CEJIEKIIMM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JiabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OHMOTEXHOJIOTMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUsA: XJIeOOMeUeHrne, TMONIYyYEeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BosicTBO O€fka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJIEHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEbIO MOJTYYECHHUS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxkeHepus. MeToipl KyJIbTYphl KJIETOK W TKAaHEW pacTEeHUU U
KUBOTHBIX. Kpuobanku. Comaruyeckas ruOpuaAM3alMi W COMATHYECKUU
smOpuoreHe3. lMcnonp3oBaHWEe TaIuIOWIOB B CEIEKIUM pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMs
SUIEKIIETOK U KJIIOHUPOBAHHUE XKUBOTHBIX. METO/I TpaHCIUIAHTALUH S/I€P KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass U TeHHasd WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI'€Ha U
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrKeHusT UM TMEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexnonoruu. [loctrenomuas nudposas menuiuua. [T1P-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YeJloBeKa I OLEHKU COCTOSHHMSI €ro 3J0poBbs. MCIoOnb30BaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTANbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3MAaHHs KOMILIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEIbI0 O0eCreueHus] KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBiieHHE MOJIEKYISPHBIX MEXaHU3MOB
dbynakimonupoBanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «cnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydueHne 00BbEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3sBUTHE 3BOJIONMUOHHBIX NPeACTABICHUNA B
Onosorum

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
Pa3MHOXEHHUSI OpPraHM3MOB, HAcCJEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass DBOJIOIMOHHAS  OuoNorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. K. Cent-Unep, XK.
Kiosnwe, Y. HapBun, C. C. UerBepuxos, 1. U. llImansraysen, Jx. Xongeiin, . K.
benses.

Tabmuupl u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHus
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoabl moManIHuX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tommynsiuuys Kak 3J€MEHTapHas €AWHULIA IBONMOUNH. COBpEMEHHBIE METOJIbI
OLIEHKM TEHETUYECKOro pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE M3MEHEHMsI 4YacToT ajiened B monymauusax. Od@ext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvlx  nonyiayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuid  Qaktop sBomonuU. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBArOIIMil
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HUKHOBEHHE W 3BOJIOINUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnt y opraHu3MoB: MOpQOIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUYecKHue.  OTHOCHUTEIBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumgooOpasoBaHue Kkak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coXpaHeHHsi 6Mopa3zHoo0pa3usi. MUKPOIBOJIONUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTypa Buaa», «Cxema MposiBJIEHUS 3akoHa Xapau—BainOepray, «JBuxymme
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoi», «llomynsiiruOHHbIE BOJIHBI YHCIEHHOCTH XHUIIIHUKOB U XKEPTB», «CxemMa
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MaaycTpuanbHblii MenaHn3M», «KuBble uckomaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexaaromas OKpacka KUBOTHBIX»,
«®uznonornueckue ananranuuy», «lIpucrnocobieHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBorHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, O00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHas paGora «BpIsiBI€HHE HW3MEHYMBOCTH Yy OCOOEH OJIHOrO
BUJIA.

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHUE BHJAOB 10 MOP(}OIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonbl u3ydeHHs MakpolBoaronuu. [lameoHTonornyeckue - MeTonbl
u3ydeHus: sBomouuu. IlepexogHeie @QopMbl M (UIOrEeHETHYECKUE  PSJIbI
OpraHHU3MOB.

buoreorpaguueckue Meroasl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
dayHpl MaTEepUKOB W OCTPOBOB. buoreorpaduueckue obGmactu 3emud. Bunmbr-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHUS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOIMYHBIE  OPraHbI
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKME  METOJbl  M3YyYEHUS  HBOJIIOLUHU.
I'omonornynsie reHbl. COBpEeMEHHbBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [IpuHyun cmenvl yHKYuUl.
HeoOpatumocTs 3Bomonuu. AnantuBHas paguanus. HepaBHOMepHOCTh TeMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKU psl Jomagu», «APXEonTEepUKCe,
«3Bepo3yObie  smiepel»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
nanopoTHUKKW», «buoreorpaguueckne 30HBI 3emin», «Jlpeli KOHTUHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HAIPABJICHUS 3BOJOLMKY, «OO0IIHe 3aKOHOMEPHOCTH 3BOTIOLIUH.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. IIponcxokaeHne U pa3BuTHE )KU3HU HA 3eMJie

Haydnble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannannanw, JI. [Tactrepa. [IpoucxoxieHue >kM3HU U aCTPOOUOTIOTHS.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux Beniects u3 Heoprannmdeckux. Ombir C. Mwumiepa u I'. Opm.
OO6pazoBanue mnonumepoB u3 MoHoMmepoB. KoamepBatnas rumnoreza A. W
Omnapuna, Tunore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, reHeTUYeCKasi TUIoTe3a
I'. Ménmnepa. Pubosumer (T. Uek) m rumoreza «vmpa PHK» V. T'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawpl €€ wu3ydeHus. lckomaemble OpraHUYecKHe
octatkd. ['eoxponomoruss u e€ wMeroapl. OTHOcUTENbHAasE U aOCONIOTHAS
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
NEPBBIX KIETOK. DBOMIOIUS MeTadoin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CuMOUOreHe3). DBONIOMOHHOE POUCXOXKIEHUE
BUpYcOB. IIpoucxoXaeHue MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATallbl 3BOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacreHui. Bpixox pacrenuin Ha cymy. [losBiieHHME CIIOPOBBIX pACTEHUU W
3aBoeBaHue umu cymu. CemenHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XxOp/oBbIE KUBOTHBIE. JKM3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii m pentwinil. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECO3BOHOUYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emMie MO 3paM U IepuoAaM: apxeu, MpOTEpo30il,
najeo3o, Me3030M, KaiiHo30i. OOmias  XapakTepucThKa Kiumara |
reOJIOTMYECKUX TporeccoB. llosBieHHEe M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HChl npouuioro. ITpuunnsl u
CIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus 6nopaznooOpasusi Ha 3emJie.

CoBpeMeHHasi cucrteMa opraHudeckoro mupa. [IpuHnumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. IOpny,
«JTampl  HEOPraHWYECKOW  3BOMOUUM»,  «[ €OXpOHOJIOrMYECKass  LIKaJIay,
«HauanpHble 3Tanbl OpraHUYecKO IBOMIONUNY, «CxeMa 00pa30BaHUS DYKapHOT
nyTéM cuMmOuoreHneza», «Cucrema >XUBOM mpuponab», «CTpoeHue BHUpYycCay,
«Apomopdo3sl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIAOPOCIN,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS MKUBOTHOIO
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «PazBUTHE KU3HU B MPOTEPO30MCKOM 3pen, «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJLIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  saboparopHass  paGora «MogenupoBaHUE  ONBITOB
Mumiepa—tOpu 110 u3y4eHu0 abMOTEHHOT'O0 CHHTE3a OPTaHUYECKUX COCAMHECHHUN B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «3yyeHue ocOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBieHUE TIPEACTABICHUN O TMPOUCXOXKICHUM 4elloBeKa. Penurnosnbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3H0IOr0-OMOXUMHYECKHUE,
noBegeHYeckue. OTIn4us 4elloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3a. PanHue uenoBek0oOpa3HbIE 00E3bSHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  — oOmMM  Mpesok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpeneramMu Adpukwu.
[Taneorenerrka v najeoreHOMUKa.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJloBeKa.

Yenoseueckue pacel. IloHdatue o pace. bosmbimme pacbkl: e€BponeouIHast
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBATOpHAIbHAs),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). Bpems M MmyTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnunctBo  denmoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco6IeHHOCTh YeoBeKa K pasHbIM  YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuMiuinHapHble  MeToabl B (pusuueckoil  (OMOIOTHUECKOM)
AHTPOMOJIOTMM.  DBOJIOLUMOHHAS  AHTPOIOJOTHS U IAJECOaHTPOMOJIOTHUS
YEJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIENOBAaHUSA MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cXemMbl: «MeTOoIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKa,
«YenoBekooOpa3Hble 00€3biHbI», «CKeleT 4YeloBeKa M CKEJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpPEBO  4YelOBEKay», <«ABcTpajnonuTek», «YemnoBek ymenslil», «YenoBek
MPAMOXOIAIMNINY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeToBEeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB YENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEIIET YeI0BEKa, MOJICITh
yeperna 4YeJgoBeKa M uepena IIUMIIaH3e, MOJIeNb KHUCTH YeJIIOBEKa U KHUCTHU
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTtopHass pabGora «/3ydyeHne OCOOCHHOCTEH CTPOEHUS CKeleTa
YEJIOBEKA, CBS3AHHBIX C MPSMOXO0KICHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
NpUpOAHbIE W JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Hoptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoasl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 0OMTAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TomepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
noJiep:kaHuio BogHoro Oananca. Knaccudukanus pacTeHUH MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YILHAs, MOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHus opranusMoB. IlpucrnocoOneHuss opraHu3MoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue putmbl. BHemHue um BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HU.

XKuznennole Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornueckue  dakrtopel.  Bumgbl = OMOTHMYECKMX  B3aMMOJICUCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3aumojiericTBus  (Tommueckue,  Qopudeckue, (paOpuyeckue).  3HaUeHHE
OMOTHMYECKHX B3aUMOJCHCTBUI JJisi CYIIECTBOBaHHUS OPTraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluuu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jiecay, « IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHaudectBoy, «llapasutuzm», «Koukypenuus», «CumMOuo3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETONIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesa MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus JaHHBIX TPYIIN, KOJUIEKIIUUA KMBOTHBIX, OOMTAIONIMX B Pa3HbIX cperax,
repOapu M KOJUJIGKIIMM pACTEHUHW ¢ KUBOTHBIX, OO0JIAAIOIIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHU KU3HHU, repbapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopatopHass pabora «BblsBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosornyeckas cucreMma. Pob HEOHOPOMHOCTH Cpefibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOruU BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE MOKa3aTeIW MOMYJISLUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasi W II0JOBasg CTPYKTYpa, pOXKIAAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKoJIoruyeckasi CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH MOIMYJISLUH.
JlnvHamMuKa mONyAlUU U €€ perysianusa. buoTHYecKHi TMOTEHIMA MOIMYJISLUY.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonOrMyeckoil Huimie Buaa. MecrtooOutanue. MHoromepHas
Mozenp 3Koimormyeckon Humm Jx.JM. XarumHcona. Pa3mepsl skonorunueckou
Huy. [loTeHManbHas U peain30BaHHAs] HUIIU.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBAIEHTHI.

3aKOHOMEPHOCTM TMOBEAEHUS W MUrpalMi >KUBOTHBIX. buomorndeckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyisiuuny», «CKOPOCTh  3aCENEeHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

OO6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopuas  paGora  «llpucmocobneHuss ceMsH pacTeHHH K
PaCCEIECHUIO».

Tema 9. Iko10rus cO000MIECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema Kak oTkpbiTas cucrema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduyeckue 1enu U ceTtu. AOMOTHYECKHE OJIOKHU
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelnu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Junamuka sxkocucmem. Kamacmpoghuueckue nepecmpotuixu. Dnyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JEUCTBUS Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXTy aHTPOITOTCHHBIMH U TIPUPOTHBIMH SKOCHCTEMAaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opojckas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonozo sgghexkma u 8uU008-30UpPuUKamopos (Kiouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OumomeHo3a»,  «DKocucTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenu nmutanus (mMacTOUIIHAS, TETPUTHAS)Y, «IKOJIOTHUECKAs TUPAMUIA YUCEI,
«IKoJorrvecKas mupaMujia OMoMacchly, «IKOJOTHUECKas Mupamujia dHEPrun»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB M MOTOK
SHEPTUU B arporeHo3ey, «lIpumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Yyydelia NTHUIl U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHas pabGora «/3yueHune pazHOOOpa3us MEITKUX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «DKCKypcUs B arpo’KocuctemMy (Ha Moje WM B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepsnl u e€ coctas. XKupoe
BelecTBO Ouocdepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEUIECTB U OMOreoOXMMHUYECKUE LUKJIIbI (yriiepona, a3ora). PUTMHUUHOCTE siIBIEHUNI
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBIC OHMOMBI CYIIH:
TYH/pa, XBOUHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHITMANA U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B MNPUPOIEH,
«KpyroBopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kiumarnueckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OOGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUHU YKUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranudeckue cajipl ¥ 300JI0TMUECKUE TTAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCA U €r0 BEPOSTHBIE MOCIIEACTBUS.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungpopmayuonnvie cucmemsi, obecneuusarowue O00CmMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxeMmbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsi3HEHHE
ruapocdeps», «3arps3HeHue MnouBbl», «llapHukoBbld  3PdexT», «Ocobdo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOrPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpENECICHUIO, Haauuyue Momugayuu K OOydyeHUI0 OHOJOTruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUMYHOCTH HAa OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI 0 OMOJIOTUU JTOCTHTAOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIHHON HESITEIHBHOCTH B COOTBETCTBUHM C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PAa3BUTHUS BHYTPEHHEH TMO3ULUM JIMYHOCTH, NATPUOTU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickon Penepanuu, Npupoie U
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI YyuyeOHoro mpenMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHICKOro 0OIIEeCcTBa, pPaCHIMpEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IMPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TO3HABATEIbHBIX 3a/a4, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIOJICH C pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMU IEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a CcBOM Kpau, CBOO PoauHy, CBOM SI3bIK W KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujerHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOopMHUPOBAHHS KYJIbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTHAbIXa, peEryisapHas Quzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAHWE UEHHOCTU TMPaBWI WHAUBUAYAIBHOIO M  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JNESTEIHbHOCTH TEXHOJOTHYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

UHTEpEC K paznuHbiM cepam nmpodeccuoHanbHON AEATEILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U PeaTn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€J1€CO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIICHUE YPOBHS JKOJIOTHYECKOM KyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpeTaeMble MpU H3YyYEHUU OHOJOTUHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUM, TMPUHOCAIIMX BpPEH  OKPYKaKOLIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa JesTebHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTU HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAJore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KaK CpEACTBa
B3aUMOJEHCTBHS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NoOHUMaHue crenudukd OHOJOTMM KakK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAloIIeM MHpEe KaKk O €IMHCTBE MPUPOIbI, YeIOBEKa U
o0lllecTBa, B MO3HAHWM NPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU MpolIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeH BhIXOJIa U3 TI00ATBHBIX IKOJIOTUUECKUX MPOoOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
NOBBIILIEHUA OO0IIe KyJbTYphl, €CTECTBEHHO-Hay4YHOM TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh TMOJy4YyaeMble 3HAHUS [UJIs aHaiu3a u
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO HCMOJIb30BaTh OMOJOTUYECKHE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUSI yueOHOro mpeaMera «buoiorusy
BKJIIOYAIOT: 3Ha4YuMble JJi1  (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroII1e
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieloBaHrue,  HaONIoJleHne,  HU3MEpPEHHe,  HOKCIEPUMEHT U JpYrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCcTBUsS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUITMHAPHbIE,

MHUPOBO33PEHUYECKHE 3HAaHWS W  YyHHUBEpcajbHble Yy4yeOHbIE JEHCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obOpasoBaHust 'y oOyuwatouierocss OyayT cQOpPMHUpPOBaHbBl I103HABATEIbHbBIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEICTBUSA, PEryISTUBHbIE YyHHBEpCAIbHbIE Y4eOHbIE JEMCTBUS, COBMECTHAs
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OBanagenue YHHMBEpPCAJIbHBIMHU yueOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHUKA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CMHTE3a, CpaBHEHMSI, Ki1acCU(pUKAIIMN, 0000IIEHHS ), PaCKPhIBAaTh CMBICT
OMOJOTMYECKUX MOHATUM (BBIIEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTH C OCTABICHHBIMHU LIETISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA sl OObSICHEHUS (DAKTOB U SIBJICHUIA
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHbIE, JEAYKTUBHBIE, IO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS. B PacCMaTPUBAEMBIX
ABJICHUAX, (POPMYIUPOBATH BHIBOJbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtsa A Mpe/ICTaBICHUs
CYLIECTBEHHBIX CBSI3€M M OTHOLICHMH B HM3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIAH pelIeHUs MpPOOJeMbl ¢ YYETOM aHajIn3a HMMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH pabOTy B  YCIOBUAX  PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMU  pa3pelieHus: npoldsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH 1 KU3HEHHBIX CUTYaLHsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE€ PEIICHHUs 3aJa4d  pPE3yJIbTaTHI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYHO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ uHdopmanueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh



WH(POPMAITUIO PA3IMYHBIX BUIOB U ()OPM TPEACTABICHHS, KPUTUICCKUA OIICHHBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONBh30BaTh HAy4YHBIA $3BIK B KadecTBE CpEACTBA MpH paboTe ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUs, TMMOHWMATh 3HAuYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOopMyIHpOBaATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTMYECKON MPOOIEeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NPUHUMATh  II€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JIEUCTBUMA,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001Ul pe3yNbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSBIISTH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JICHCTBUSIX W MOCTYIKAaX MO OTHOILICHUIO K >KUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSTeTbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieJlaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeUICKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHMSI COJAEpPKaHUS y4eOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarormuxcs  Ouojorur. OHH  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOECHUIO, UHTEPIIPETAINU U MPEeOOpPa30BaHUIO0 3HAHUMN, BUJBI JIEATEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOro mpenMera «buomorusi» B 10
Kaacce OMKHBI OTpaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB MPHUPOJALI W  PEUICHHH TpoOJieM  palMOHAIbHOTO
MIPUPOJIONIOJIB30BAHMS, O BKJIaJIE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHCTEMOM OHWOJIOTMYECKUX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIaraomue OUOJIOTHYECKUEe TEPMUHBI W TMOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJACTBEHHOCTh, M3MEHUYHMBOCTh, POCT M Pa3BUTHE), OHMOJIOTHYECKHE TEOPUHU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emMHOOOpa3usl MOTOMKOB IIEPBOIO TMOKOJICHHS, PACIICTUICHHS, YHCTOTHI T'aMerT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOr'O TMO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCICAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIIECTBECHHBIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPTaHOB pAaCTEHUH, >KUBOTHBIX, YENOBEKAa, MPOIECCOB >KU3HENEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHUi, )KMBOTHBIX W UEIOBEKa, OMOJIOTHYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIUAMHA, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKAY dTalaMmu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IUKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTUYECKUE 3a]Ja41, BBISIBIISATh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMU OMOJIOTMYECKUMU TIPOIIECCAaMU U SBIICHUSMU, J€TaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTA0OPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX OSKCICPUMCHTAIBHBIMU
cpenctBamu, GOpMYIUpPYs 1elb HCCIENOBaHUS, aHAIU3UPOBATh MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  IOJYYEHHbIE  pe3yjbTaThl HA  YYCHHUYECKUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTUYECKHE AaCMEKTHl COBPEMEHHBIX HCCIECIOBAHUA B
o0jacth  OWUOJNOTMM M MEIULUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMPABICHHOE M3MEHEHHE I'€HOMa M CO3JIaHh€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
JESITEeNbHOCTA B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPaBJIEHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3alMsSIX CPEIHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

[IpenmerHbie pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUM O MECT€ M POJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJIOTMYECKUX
npoOyieM 4YellOBEYeCTBA, a TaKXKe B PEIIEHHH BONPOCOB PalMOHAIBHOIO
IPUPOIOIIONb30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpeeNeHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIAralolUX OHOIOTHYECKUX
TEPMUHOB WM TOHATUM (BUI, DPKOCUCTeMa, Ouocdepa), OHOIOrHUECKHUE TEOPUU
(aBomrononHas teopust Y. J[apBuHa, CUHTETHYECKas TEOPHUSI SBOJIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTax U HampasieHHsIX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau m B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
SKOJIOTMUECKON NupaMuibl 3HEpPruu), rumnore3bl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHE  BJAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAaHUS,
UCTIOJIb3yEMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX OOHEKTOB U AIKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BUIOB, OHOT€OIEHO30B,
KOCHCTEM H Ouocdepbl, CTAaOMIU3UPYIOLIEro, IBMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTraHU3MOB;

YMEHUE  BBIBIATH  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPHUCIIOCOOJICHHOCTh BHUJOB K cpelie OOUTaHUs, a0MOTHYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

yMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHKY IS JOKAa3aTEbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YEeIIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpa3usi BHJIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

yYMEHHUE pelIaTh OMOTOTHISCKUE 3aa9H, BBISIBIISATh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIIETyeMbIMU OMOIOTMYECKUMU TIPOIECCAMHU U SBIICHUSMH, JI€1aTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTA0OPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
npaBujia rpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamMu, GOpMYIUpPYs Ielb HCCIEIOBaHUS, AaHATU3UPOBATH TMOJYyYEHHBIE
PE3yNbTaTHI U JENIaTh BHIBOIHI,

YMEHHE y4YacTBOBAaTh B Yy4€OHO-HCCIIEOBATENbCKON padoTe 1Mo Ouoaoruw,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATH  TOJYyYEHHbIE  pe3yibTaThl HA  YYCHHUYECKUX
KOH()epeHIUsX;

yYMEHHUE OIEHUBATH THIIOTE3bl M TEOPHUU O TIPOUCXOXKICHUH JKU3HH, YEIIOBEKA
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CHOco0ax MpenoTBpalIeHUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiedl npodeccruoHalbHOM
JeSITeNbHOCTH B 00JIaCTH OMOIOTUH, SKOJIOTHUH, PUPOOIIOIb30BAHMS, MEIUIIHEI,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPHUH, CEIHCKOIO0 XO35AWCTBA, MHILEBOU
IPOMBIIICHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM WHTEPEC, HANpPaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMONIOrMYecKoro 00pa3oBaHusl B OPraHU3AIMIX CPEAHETO MPOGECCHOHATHHOTO H
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypen
1 buonorus xak Hayka
2 JKuBble cucTeMBbI 1 UX U3yYEHUE
3 Buosnorus xinetku 0.5
4 XUMHUYECKasi OpraHU3aIHs KICTKH 10
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BellecTB U MpeBpalleHrue YHEPTHH B 9 1
KIIETKE
7 HacnenctBennas unopmanus u 9 05
peanu3zaius e€ B KIeTKe
8 JKU3HEHHBIN UK KIIETKH 6 1
9 CrpoeHue U pyHKIIMU OpraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTnka — HayKa 0 HAaCJEICTBEHHOCTH U ) 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAs OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpEeACTaBICHUN B OMOJIOTHH
MuxkposBontonus U €€ pe3yabTaThl 14 2
MakposBoronus u e€ pe3yabTaThl 6
[poncxoxaeHne u pa3BUTHE )KU3HA HA
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4eoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karollen cpenou
OpraHusmsl U cpesja 0OUTaHHs 1.5
DKoJ0rusl BUAOB U MOMYJIALUN 0.5
DKoJorusi cood1EecTB. DKOIOIHUECKHe
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rnobanpHas skocucTema
11 UYenoBek u OKpykaromias cpeaa
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJuunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrpoaiie  Ipakririeckite i[3yqe}mﬂ :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIIeCTBa
JKuBble cucTeMbl U UX CBOWCTBA 1
YpoBHEBas OpraHu3anus KUBbIX CHCTEM
4 HcTopust OTKPBITHS U U3YYCHHSI KICTKH. 1
Knertounas teopus
MeTo1b1 MOJIEKYISIPHOM U KJIETOYHOH
ononoruu. [IpakTuyeckas padora
5 «3yueHne MeToI0B KIETOYHOU OMOJIOTHU 1 05
(xpomarorpadusi, a5ekTpodopes, '
nuddepeHmanbHoe NeHTPUGYTUpOBaHUE,
[TLIP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepansHbIe BELIECTBA KIETKH, UX 1
Omosoruveckas poJib
Opranuyeckue BeIIecTBa KJIETKU — OEJKU.
3 JlabopaTtopHnas pabota «O0Hapy)eHne 1 05
0EJIKOB C MOMOIIBIO KAYECTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, knaccupukanus 1 GyHKIUNA 1

O€eJIKOB




OpFaHI/I‘IGCKI/IC BE€IICCTBA KICTKHU —

10
YTIIEBOJIbI

11 Oprannyeckue BeNecTBa KJISTKH —

JIUTIH BT
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHast pabota «MccnenoBanue 05
HYKJICHHOBBIX KUCIIOT, BBIZCIICHHBIX U3
KJIETOK Pa3UYHBIX OPraHU3MOBY

13 Crpoenue u pynkuun ATO. [lpyrue
nykieosuaTpudocdarer (HTD)

14 CexBennpoBanue [JHK. Metoast
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHKH

15 MeToapl CTPYKTYPHOM OHOJIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KiieTka
CrpoeHue 3yKapruOTUIECKON KIIETKH.

17 [Tpaktuueckas pabdorta «3yueHue cBOWCTB 0.5
KIIETOYHOU MEMOpPaHbD»

18 [ToBepXHOCTHBII anmapaT KISTKH
OnHOMEMOpaHHBIE OPraHOU/IBI KIETKH.

19 [Ipaktuueckas pabdora «3yueHue 05
JIBMDKEHUS LIUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKax»

[ToryaBTOHOMHBIE OPTaHOMIBI KJIECTKH:

20 MUTOXOHJIPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «VccrnenoBanue mia3Moian3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOH Bl KJIETKH

22 CrtpoeHue u QyHKIMHU apa




23

CpaBHHTENIBHAS XapaKTEPUCTHUKA KIIETOK
sykapuot. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

ACCUMUWIISIIIAS U TUCCUMUIIALIASA — JBE
CTOpOHBI MeTaboM3Ma. Turbel oOMeHa
BemiecTB. JlabopaTopnas padora
«3ydyeHne KaTaaIuTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHIIa3bl WK
KaTaJia3bl)»

25

26

DepMEeHTaTUBHBINA XapaKTeP peaKIMil
KJIETOYHOT0 MeTabonm3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIuenaeHus IepoKcuia BOJOPoa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX)

benku-akTuBaTOpHI ¥ OENKU-UHTUOUTOPBI

0.5

27

ABTOTpOGHBIN THIT 0OMEHA BELIECTB

28

29

dorocunTe’

XemocuHtes. JlaboparopHas padboTa
«CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A U
XEMOCHHTE32»

0.5

30

AHadpoOHBIE OpraHu3Mbl. Bubl OposkeHus.
JlabopaTtopHnast pabota «CpaBHEHHE
IPOIIECCOB OPOKECHUS U IBIXAHUSD»

31

AdpOOHBIE OPTaHU3MBI. DTaITbI
HHEPreTHUecKoro ooMeHa

32

DHeprus MeMOpPaHHOTO TPaIUeHTa
npotoHoB. Cunte3 AT®: pabora




npoToHHOW AT®-cruHTa3bI

33 Peakumym MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — matpuunbiii cuTe3 PHK
35 Tpancnsius u e€ dTanbl
36 Konnposanue amunokucyior. Pois
pubocom B OnocunTe3e Oenka
37 Opranuzanus reHoMa y IpoKapuoT U
JyKapHOT
38 MosnekynsipHble MEXaHU3MbI SKCIIPECCUH
TeHOB Y DYKapHOT
Bupycsl — HeksieTouHbIe (POPMBI KU3HU U
39 oOnuraTHble napasutel. [IpakTuueckas 0.5
pabota «Co31aHue MoJesI BUPYyCa»
40 BupycHsie 3a0051eBaHUS YeIOBEKA,
JKUBOTHBIX, PACTCHUI
41 HaHoTexHOJIOrMHU B OMOJIOTUU U MEIUIINHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cunres JJHK
Xpomocowmel. JTabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIpenapaTax»
45 JleneHue KJIeTKH — MHUTO3
Tums! kieTok. KaproknHes 1 IUTOKUHES.
46 JlaGopatopHas padora «HaGmonenue 05
MHTO3a B KJIETKaX KOHYHMKA KOpelIKa JyKa
(Ha roTOBBIX MHUKpOIIpenapaTax)»
47 Peryssiius »KU3HEHHOTO LIUKJIA KJIETOK




48

OpranusM Kak eJMHOE 11eJI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . 3 0.5
«M3ydyenue TkaHel pacTeHUI»
TxaHU )KUBOTHBIX M YEJIOBEKa.

50 JlaboparopHnas pabota «3yuenue TkaHei 0.5
KHUBOTHBIX»
Opransl. Cucremsl opranos. JlabopaTtopHas

51 pabota «/3yueHue opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tesia OpraHu3MoB

53 JIBI>KEHHE OPraHu3MOB

54 ITutanue opraHu3MoB

55 [IuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTebHAs CHCTEMA YeJIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue TT03BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCcOPT BemIeCTB Yy OpraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Brigenenue y opraHu3MoB

61 3amyra y OpraHu3MoB

62 HNMMmyHHas cucteMa 4yenoBeka

63 Pa3npaxumMocTh 1 perynsnus y
OpraHU3MOB

64 I'ymopainpHast perynsius 1 SHIOKpUHHAS

CHCTEMaA JXUBOTHBIX 1N YCJIOBCKA




65

@DopMbl pa3MHOKEHHUSI OPTraHU3MOB

66

[TonoBoe pa3MHOXKEHUE

67

Meiios

68

["amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JJabopaTopHas paboTa
«/3yueHne CTpOoeHUs MOJOBBIX KIETOK HA
TOTOBBIX MUKpPOIIpenapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'ILHOe Pa3sBUTHEC OPraHU3MOB —
OHTOI'CHC3

70

3akiajka OpraHoB U TKaHEH U3
3apOHBIH_I€BBIX JIUCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabota «BelsiBienue
MPU3HAKOB CXO/ICTBA 3apOIbIIIeH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3mHOXkeHME U pa3BUTHE pacTEHUI.
JlaGopaTopHas padora «CTpoeHHe OPraHoB
Pa3sMHOXKEHHUS BBICUIMX PACTEHUI»

0.5

73

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
TCHCTUKHU KaK HAYKH

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI TEHETHKH.
JlabopaTtophnast pabota «JIpo3oduna kax
00BEKT FT€eHETUIECKHUX MCCIICTOBAHUI

0.5

75

3aKOHOMEPHOCTU HACIEAOBaHUS
npu3HakoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPUTHOTO
CKpeIIMBaHus y 1po30(uisr"

0.5




I_II/ITOJ'IOFI/ILIGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpEIIMBAHUS
77 Ananusupyrouiee ckpeuuBanue. Hernonnoe 1
JOMHHHPOBAHHE
JurulpunHoe ckpeuBaHue.
78 [TpakTrueckas padota «3yuenue 1 05
PE3YIIBTATOB TUTHOPUIHOTO CKPEITHBAHHUS '
y IpO30(QHITBI»
79 [{uTonornvyeckue OCHOBBI JUTUOPHUTHOTO 1
CKpEIINBAHUSA
80 CueruieHHOE HaclieI0BaHUE MTPU3HAKOB 1
81 XpOMOCOMHAsE TEOPHsI HACJIEACTBEHHOCTH 1
82 ['enetuka mona 1
83 ['eHOTHI KaK IeJIOCTHAS CHCTEMa 1
84 I'eHeTMYECKUIT KOHTPOJIb Pa3BUTHSL 1
pacTeHMIA, )KUBOTHBIX M YEIOBEKa
85 N3MeHunBOCTH NpU3HAKOB. Buibl 1
W3MEHYUBOCTH
86 MonudukamoHHas U3MEHUYUBOCTh 1
BapuanmoHHsIi psig v BapualiuoHHas
kpuBas. JJaboparopHas pabora
87 «HccrnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTA(DUKATTIOHHOW U3MEHUNBOCTH. '
ITocTpoeHne BapuallMOHHOTO psifia U
BapUALIMOHHON KPUBO»
88 ['eHoTHnHMuYecKast U3MEHUYUBOCTb. 1
KomOuHaTHBHASI H3MEHYUBOCTH
89 MyTanuonHasi U3MEHYUBOCTb. 1 0.5




[TpakTrueckas padborta «MyTaruu y
Tpo30¢uIIHl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpoliecca.
OnureHeTyKa 1 SNUreHOMUKa

91

['enernka yenoBeka. [Ipaktndeckas pabora
«CocTaBiieHHE U aHATTN3 POJIOCIOBHOI

0.5

92

MeToabsl MEAUITMHCKOI T€HETUKHU

93

3HayeHNe MEeTULIMHCKON TEHETUKH B
MIPEIOTBPALICHUH U JICUCHUN TeHETUICCKHIX
3200JIEBaHUI YETI0OBEKA

94

OCHOBHbIE OHSITHS CEJIEKLUU.
Jlaboparopnas pabota «/3ydeHue copToB
KYJIbTYPHBIX PACTE€HUN U MOPO]] JOMAITHUX
YKUBOTHBIX)

0.5

95

MeToabl CeNneKIMOHHON PabOTHI.
Jlaboparopnas pabota «/3yueHrne MeTOI0B
CEJICKLIUH PACTCHUIN

0.5

96

JlocTrmkeHus CeNneKkuny pacTeHUN 1
XHUBOTHBIX. [IpakTndeckas padora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3ydeHHe U HCII0JIb30BaHHE
TeHETUYECKHUX PECYPCOB

98

buotexHosorust Kak Hayka u 0Tpacib
npousBoacTBa. [Ipaktuyeckas pabora
«M3yueHne 0ObEKTOB OMOTEXHOIOTHUI

0.5

99

OCHOBHBIE HAITPABJICHUS] CHHTETUYECKOU
OMOJIOTUH




100 XpOoMOCOMHAs ¥ TCHHAsI HH)KCHEPHUS 1
101 MeuiHCcKrue OMOTEXHOJIOTHA 1
102 PesepsHblit ypok. IloBTopenue, 1
000011IeHrEe, CUCTEMATH3AIIA 3HAHUI
OBIIEE K
11 OJIMYECTBO YACOB I1O 102 135

[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
5 JBHoKyIpEe CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBINA OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOLIUA
5 DTarbl 3BONIOIMOHHOTO MpoIlecca: 1
MHUKPO?3BOJIIOIHUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
3BOJTIOLIUA
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE H3MEHYUBOCTH Y '
0co0eil OHOrO BUJA»
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 DddexT ocHoBarens. Ddekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. 3010y MOomyJsiui: 1
reorpaduueckas, Ouogoruueckas
11 EcrectBenHbBIN 0TOOP — HAIPaBIISAIOMINN 1
(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
PEe3yJIbTaT MUKPOIBOJIIOLUY.
JIaGopatopHas pabota «/3y4yeHue
apoMop(030B M UINOATANITALUH Y
pacTeHHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHISCKHE,
OMOXMMHUYECKHE, TTOBEICHYECKUE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71eco00pa3HOCTh)

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabora «CpaBHEHUE BUJIOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHIa

17

18

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLUH

CBi3p MHKPOIBOJIIOOWH U SITUACMUOJIOTUN

19

Makpossomtonust. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTo b1 H3yUEHUS
DBOJIOLUU

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dororuueckre MeTo Ibl U3y4CHHUS
HBOJIIOLIUU

22

MonekynsapHo-TeHeTHUECKUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE




MCTOAbI U3YUYCHUS 3BOJIIOINN

23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH

24 AnanTuBHas paguanys. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLIUN

25 Hayunbie runoressl NpouCcX0XIeHUS
KHU3HU Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJIIOIIH

28 ['unore3sl 3apoKACHUS KU3HU
Hctopus 3eMiu U METObI €€ U3yUEHHUSI.

29 JlabopaTtopHast pabota «3ydyeHue u 05
OITMCaHWE UCKOIAEMBIX OCTATKOB JIPEBHHUX '
OPTaHU3MOBY

30 HauanpHble aTansl opraHnyeckoi
HBOJIIOLIUU

31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOITIOIHA

32 pactutensHoro Mupa. [Ipaktudeckas 05
pabora «M3ydyenne ocobeHHOCTEN '
CTPOEHHS paCTEHUI pa3HbIX OTIEIOB»

33 OCHOBHBIE TaITBI YBOJIOIMH KUBOTHOTO
Mupa
DBorOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKHUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T0
0COOCHHOCTH

38 CoBpeMeHHAs CHCTEMa OPraHUMYECKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpOnoOJIOrusi — HayKa O 4YeJIOBEeKe

41 PasButne npeacrasiaeHui o
MIPOUCXOXKJICHUH YeJIOBEKa
Mecto denoBeka B CUCTEME
oprarmdeckoro mupa. JlabopatopHas

42 pabora «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeTIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a

m CooTHoteHrne OHOTOTHIECKUX U
COLIMATILHBIX (PAKTOPOB B AHTPOIIOTCHE3E

45 OcCHOBHBIE CTaJIUU aHTPOTIOTeHE3a

46 [TaneoreHeTrka U MajgcoOreHOMUKA

47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsl. [IpakTuyeckas

48 pabota «/3ydeHune 3K0JIOrHIeCKUX 0.5
ajanTanyi 4YeJIoBEKa»

49 MeXTUCIUTUTHHAPHBIC METO/TbI

AHTPONOJIOTUH




50 3apoXKaeHUE U Pa3BUTHE IKOJIOTHU 1
Mertoap! skonoruu. JlabopaTopHas padora

ol «M3ydyeHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIICOBAHUI

59 3HaueHNe SKOJOTUUECKUX 3HAHUHN IS 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue akropsl. CBET Kak

54 sKosoruueckuii paxtop. JlaboparopHas 1 05
pabota «BrisiBieHre mpucnoco0aeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKHUI (haKTop.

55 JlaGopaTopHas pabota «BrisiBiieHue 1 0.5
MIPHUCTIOCOOTICHHI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbl»
Aobuotnyeckue hakropsl. BiakHOCTh Kak

56 sKostorudeckuii paxrop. JlaboparopHas 1 05
pabota «AHaTOMHYECKHE OCOOCHHOCTH '
pacTteHuil U3 pa3HbIX MECT OOUTaAHHSDY

o7 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kusnennsie GopMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HayeHne OMOTHYECKUX B3auMOeHcTBUI

61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




IIOITYJI I

OcCHOBHBIC TTOKa3aTeIIN TIOIMyJIAIUA

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE MIOKa3aTeNN MOMYJISALNN:

64 POKI1aeMOCThb, TPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPAIIAN

65 DKoJoru4ecKasi CTPYKTypa MOMYJISIITHH

66 JluHamuKa HOMyJSUU U €€ perysuus

67 KpuBbie pocTa 9HCIEHHOCTH TOMYJISIIHH.
KpuBble BEIKUBaHUSA
DKoJoruyeckas HUIa BUAA.

68 JlabopaTopHas padota «IIpucnocobneHus 0.5
CEMSIH paCTEeHUI K pacCeICHUIO»

69 Bun xak cucrema nomyssuii

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
KUBOTHBIX

71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cUCTEMa

73 KpyroBopot BeiecTB 1 MOTOK SHEPTUU B
KOCUCTEME

74 OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI

75 DKOJOTNYECKUE MUPaMUJIbI

76 N3meHeHus coo0111ecTB — CyKIIECCHH

77 [IpupoanHbie 5KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOMOTEeHHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTuueckas padbota 05
«M3ydenue u onrcaHue ypoo3IKOCUCTEMBI) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUNIOB HA CYyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapras 060104Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

86 KpyroBopots! BeriecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3onaneHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh OHOChepsI

89 DKOJIOTUYECKHE KPU3UCHI H UX IPUIHHEI

90 BosneiicTBue yenoBeka Ha Ouochepy

91 AHTpPOIIOr€HHOE BO3/IEHCTBHE Ha
paCTUTENBHBIN U YKUBOTHBIA MUP

92 Oxpana nmpupozIs!

93 OCHOBHBIE IPUHIIUIIBI YCTOWYUBOTO




Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPOABL

PanmonanbHo€ NpupoOAOII0Ib30BAHNUE U

94 COXpaHEHUE OMOJIOTMYECKOr0 1
pa3zHooOpaszus 3eMiaun

95 Ofionemae 1o TeMe «MUKPO3BOJIIOIHS U 1
e€ pe3yabTaThD»

96 O?onemae 1o Teme «MaKpOdIBOIIOIHS U 1
e€ pe3yabTaTh»

97 Oo6o06menue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe)

98 O6o06menne no Teme «IIpoucxoxxnenne 1
YeJI0BeKa — aHTPOIIOTCHE3)»

99 O0o0meHne o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHH3MOB)

100 O606mienne o TeMe «OpraHu3Mbl U cpea 1
oOuTaHUS

101 O6O6H_ICHI/IVC 10 TeMe «DKOJIOTHUA BUIOB U 1
TIOTTYJISTITHIA

102 O606menue o Teme «buocdepa — 1
ro0anbHast IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsAEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3zoBanmusi

ChopmupoBaHHOCTH 3HAHUN O MECTE M POJH OHMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOI
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
pELIEHUN KU3HEHHO BAKHBIX COLUAIBbHO-3TUYECKHUX, SKOHOMUYECKHUX,
AKOJIOTHUYECKHUX TIPOOJIEM YEeIOBEYECTBA, & TAKKE B PEIICHUH BOIPOCOB
palMoHaIbHOTO IPUPOAOIOIL30BAHNUS, B (POPMUPOBAHMH LIEHHOCTHOTO
OTHOLIEHUS K MPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTUE OUOJIOTHH

Bnagenune cuctemolf 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOI'O
MO3HAHUS, UCTOJB3YEMBIX B OHMOJOTMYECKHX HCCIICAOBAHUIX KHBBIX
O0OBEKTOB M D3KOcHCTeM (ONUCAaHUE, W3MEpPEHUE, MPOBEACHHE
HaOIOJIeHNH); CMOCcOO0aMH BBISBICHUS W OIICHKA aHTPOIOTEHHBIX
W3MEHEHUH B PUPOJIE.

YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTATLHBIMHU
cpeactBaMu, (GopMyIMpys L€ldb HCCIIEIOBaHUs, aHAIU3UPOBATH
MIOJTy4YEeHHBIE PE3Y/IbTAThl U J1EJ1aTh BHIBOJIBI.

BbisiBIeHHEe  3aBUCMMOCTH  MEXIYy HMCCIEAyeMbIMH BEIMYMHAMU,
00BSICHEHUE TMOTYYEHHBIX PE3yJIbTaToOB U (HOPMYIHPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TeopHﬁ 1 3aKOHOB

YMeHue BIageTh CHUCTEMOM OHONOTMYECKUX 3HAHUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAraoNe OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(>Ku3Hb, KJIETKa, TKaHb, OpraH, OpPraHuW3M, BU, MOMYJSIMS, SKOCUCTEMA,
Ouorieno3, Omocepa; Merabonm3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWOMOMUMEPBI, IUCKPETHOCTh, CAMOPETYJIALHS,
CaMOBOCIPOM3BEICHHUE, HACJICJICTBEHHOCTD, H3MCHUYHMBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjoruueckue Teopuu: kiuerouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO MMMYyHHTeTa II.
Opnux, N.1. MeunnkoBa, XpoOMOCOMHAasi T€OpUA HacaeICTBEHHOCTH T.
Moprana, 3akoH 3apojelneBoro cxojacrtsa K. bapa, sBomtornmoHHas

teopusi Y. JlapBuHa, CHUHTETHUYECKas TEOpHUS OIBOJIOLUHU, TEOPUS




antpornoreHe3a Y. JlapBuna; Teopusi OuoreoneHo3a B.H. Cykauépa;
yuenre H.M. BaBuioBa o meHTpax MHOrooOpasust U MPOHCXOXKAECHUSI
KyIbTYpHbIX pacteHuii, yuenune A.H. CeepuoBa o0 mnyrix H
HanpaBJIeHUsAX Boonuy, yueHue B.W. Bepnajackoro — o 6uocdepe);
3aKOHBI (eIMHO00pa3usl MOTOMKOB IEPBOI'0 MOKOJICHUS, PaCIeIUICHUS
IIPU3HAKOB, HE3aBUCHUMOIO HacieqoBaHus Ipu3zHakoB [. Menneis;
CLEIUICHHOTO HACJENI0BaHUS NPU3HAKOB U HApYLIEHUS CLEIUICHUs
resoB T. Moprana; TOMOJOTMYECKHX PSIAOB B HACIEICTBEHHOU
n3MeHnunBocty H.M. BaBunoBa; reHernueckoro pasHoBecus JIx.
Xapnu u B. Baiinbepra; 3apogsimeBoro cxoactsa K. Bopa;
Oouorenetnueckuii 3akoH J. ['exkens, @. Mromiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTapHOCTH );

npaBwia (MuauMmyma lO. Jlubuxa, SKoJIOrHUecKol mUpaMuabl Yuced,
OMOMAaCChI U DHEPTHUHN);

runote3sl (koanepBatHoi A.W. Omnapuna, mepBUYHOro OysiapoHa JIXK.

Xonpeiina, mukpocdep C. Dokca, pudozuma T. Yek)

Vmenue peuiaTb IMOHWCKOBBIC OMOJIOrNYECKHE 3aJa4M, BbIABIIATH
NPUIUHHO-CJICACTBCHHBLIC CBA3U MCKIY HCCIICAYCMbIMU
OHOJIOTUYECKUMU O6’bCKTaMI/I, nponeccamMu W  ABJICHUSAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU MMOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIOUBAHWA UIA PA3HbIX TUIIOB
HacCJICAOBaHUA IPU3HAKOB Yy OPraHuM3MOB, COCTABJIATbL CXCMBI IICPCHOCA

BEIIECTB U SHEPTUM B HIKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIC CETH)

YMeHue  yCTaHAaBIMBATh B3aUMOCBS3M  MEXKIY CTPOCHHEM U
(GYHKIUSIMU: OpPraHOWIOB, KJIETOK pAa3HBIX TKaHEH, OpraHaMu W
CUCTEMaMH OPTaHOB y pACTEHUH, >KMUBOTHBIX W YEIIOBEKA; MEXKIy
JTaramMu 0OMEHa BEIIECTB; dTallaMHU KJICTOYHOTO IMKJIA U JKU3HCHHBIX
IIUKJIOB OPTaHW3MOB; dTallaMi dYMOPHUOHATHLHOTO PAa3BUTHS; TCHOTUIIOM
u ¢enorunoM, ¢eHotunoM © (akTOpaMu Cpelabl  OOWUTaHUS;
mporieccaMy  SBOJIIOLWM;  JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W MPUCIOCOOJICHHSIMU K HUM

OpraHnu3MOB

YMeHue BBIICSTh CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT; OJTHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHHU3MOB, BHUIOB, OMOTEOIICHO30B, YKOCUCTEM H
ouochepsl; CTPOCHHS OPraHOB M CHUCTEM OPTraHOB PAaCTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACATEILHOCTH, TPOTEKAIOLIUX

B OpraHu3sMax paCTeHHfI, JKHUBOTHBIX M YCJIOBCKaA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabonu3Mm), UWHPOpPMALUU |
IIpeBpalleHus] SHEPTruu, OpOXKEeHUs, aBTOTPOPHOTO U reTepoTpodHOro
TUMOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeTroreHesa, AMOpHOreHe3a, IMOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3sMHOXEHHUS, UHIUBHIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCHCTBUSA T'€HOB, TE€TEPO3HUCA; JEUCTBUM HMCKYCCTBEHHOIO
otOopa, CTaOWIM3UPYIOIIETO, JBMXKYIIETO U  Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO M CHMIATPHYECKOTO
BU000pa30BaHNUs; BIUSHUS JBIKYIIUX CHJI 3BOJIOIMUA HAa TeHO(OHT
MOMYJSILIMK; TPUCTIOCOOJIEHHOCTH OPraHu3MOB K cCpelae OOuTaHws,
YyepeJoBaHMsl HampaBiICHUI 53BOJIOLMHU; KpPYroBOpOTa BEIIECTB H

IIOTOKAa SHEPIUH B DKOCUCTEMAX

ChopMupOBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IIPOKApUOT U HYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OMOT€OLICHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOIO0 M HHEPreTHYecKoro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeEH03a, OIUIOAOTBOPEHUS, pPAa3BUTUA U
Pa3sMHOXEHHUS, UHIAUBHUIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHHME, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K cpelae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbBIX U3MEHEHUH B IKOCHCTEMAaX
CBOEM MECTHOCTH, KPYrOBOpOTa BEILECTB M IMPEBPALLEHUS 3HEPIUU B

ouocdepe

VYmenne UCTIO/Ib30BaTh COOTBETCTBYIOILIHE apryMeHThI,
OMOJOTrMYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIUKY Ul J0Ka3aTelbCTBa
pOJICTBa OPraHU3MOB PA3HBIX CHUCTEMATHUYECKUX TPYIIl; B3aMMOCBSA3U
OpraHM3MOB U Cpelbl OOWTaHHUS; €JAMHCTBA YEJOBEUECKHX pac;
HE00XO0AMMOCTH 3/10pOBOr0 00pa3a *HU3HH, COXPAaHEHUsI pa3HO0Opa3us
BUJOB M SKOCHCTEM KaK YCIOBHSA COCYLIECTBOBAHHUS IPHUPOIBI U

YCJIOBCUCCTBA

Vmenue KPpUTHUYCCKHN OLCHHBATH I/IH(l)OpMaI_II/IIO OHOJOrHYECKOro
COACPIKAHUA, HHTCPIPCTUPOBATL ITUYCCKUC ACIICKTbI COBPEMCHHBIX
HCCIIeJOBaHUI B 6I/IOJ'IOFI/II/I, MCIHMINHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaTh riao0anbHbIC 9KOJIOT'MYCCKHUC HpO6J’I€MBI
COBpPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTBCHHYIO

IIO3HUIIHNIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xkak HayKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

11

CoBpemeHnHast OHOJOrMsl — KOMIUIEKCHash Hayka. buonoruueckue Hayku U
nu3ydaemple UMH TpoOiembl. DyHIaMEHTaNbHBIC, TPUKIATHBIE W ITOWCKOBBIC
Hay4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHue OWoJOTHMH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kaptuabl mupa. [Ipodeccun, cpszanHple ¢ Ouonoruedd. 3HaueHue OHMOJIOTHUU B
MPAKTUYECKON JEATeNbHOCTH YEJOBEKa: MEAMLUHE, CEJIbCKOM XO3iHCTBE,

MPOMBIINIJICHHOCTH, OXpaHC MTPHUPOABI

1.2

XuBble cuctembl Kak mpeaMeT u3yudeHus Ouonoruu. CBONCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHMUYECKOI0 COCTaBa, JTUCKPETHOCTb M LIEJIOCTHOCTb, CIIOXKHOCTH
YIOPSIAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTB, caMOOpraHu3anus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHu3alyy >KUBBIX CUCTEM: MOJICKYJISIPDHBIN, KJIETOYHBIM, TKAaHEBBIMH,
OpraHUu3MEHHBIMN, MONYJIALMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(Ouoreonenornueckuit), O6mocdepusiid. I[Iporecchl, MPOUCXOAALINE B HKHUBBIX
cuctemax. OCHOBHBIC TPU3HAKU JKUBOTO. JKM3HB Kak QopMma CyIICCTBOBAHHS

MaTepuu

1.3

Metoner Oumonormveckoil Haykw. HaOmiomeHue, H3MepeHHE, SKCIICPUMEHT,
cuctematusanus, MeraaHain3. [loHsATHE O 3aBUCHUMOM W HE3aBHCUMOM
nepemeHHol. [lmanupoBanue skcnepuMenTta. [locTaHOBKa W IpoBEpKa TUIMOTES.
HyneBass rumote3a. Ilonsatue BBIOOPKM M €€ AOCTOBEpHOCTh. Pazbpoc B
Oouosnornuecknux AaHHbIX. OlLEHKa JOCTOBEPHOCTH IOIYYEHHBIX PE3YJIbTATOB.
[IpyunHBl MCKaXXeHUsT pe3yJabTaTOB 3KcIepuMeHTa. lIoHATHE cTaTHCTHYECKOro

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

Knerka — cTpykTypHO-GOYHKIIMOHANIBHAS €IUHHIA KUBOTO. McTtopus OTKphITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopusi (T. IlIBann, M.
[netinen, P. Bupxos). OCHOBHBIE MMOJI0KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTop1 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIINS, XpoMaTorpadus,
anekTpogopes, METOH MEUEHBIX aTOMOB, nuddepeHIranTsHoe

LICHTpI/I(byTI/IpOBaHI/Ie, KYJbTUBUPOBAHUC KIICTOK

2.2

XUMHWUYECKHAN COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHThL. Bona u

eé POJib KaK paCTBOPUTCIIA, p€arcHTa, y4aCTUC B CTPYKTYPHUPOBAHUU KIICTKH,




TEIUIOperyNsilui. MuHepaibHble BELIECTBAa KIETKH, MX OHoJorndeckas poib.
PoJib KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMHMHOKHCIOTHBIH COCTaB  OENKOB.
CrpykTypsl OenkoBoii Moinekynbl. [lepBuuHas cTpykTypa Oenka, HeNTHAHAs
CBA3b. DBTOpHMuHas, TpeTu4Has, 4YETBEPTUYHAs CTPYKTypbl. JleHaTyparus.
CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonorunueckue GyHKIH OSIKOB.
VYrneBoabl. MoHocaxapupl, AUcaxapHjibl, OJUTrOcaxapuibl U IOJIHCAXAPUJIBIL.
OO0muii mnaH CTpoeHUusT ©  (PU3UKO-XUMHUYECKHUE CBOMCTBA  YIJICBOJIOB.
Buonorndeckne GyHKINHU YTIE€BOIOB.

Jlummuaer. T'mapodunbHO-THIPOGOOHBIE CcBoOMcTBa. Kiaccudukamus TUMUIOB.
Tpurnunepuasi, dochomunuapl, BOCKH, CTepouasl. buomornueckne QyHKIHH
nunuaoB. OOIIMe CBOWCTBA OMOJIOTMYECKHX MEMOpPAaH — TEKY4eCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

Hykneunosbie kucnorel. JHK u PHK. Ctpoenne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [puanmun komruiemenTaproctu. [IpaBuino Yapradda. Ctpykrypa
JHK — nBoitnas cnupans. MecroHaxoxaenue u 6uonornyeckue ¢pynkiun JTHK.
Buger PHK. ®ynknuu PHK B kietke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkuun AT®. BoccTaHoBIEHHBIE IEPEHOCUYNKH, UX (PYHKIMH B
kietke. CekBenupoBanue /JTHK.

CrpykrypHass OWONOTHS: OHMOXMMHYECKHE U OHO(PHU3NYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYIT

2.3

Tumbl  KJIETOK: dyKapuoTHdeckKas W mpokapuoTuyeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTHUecKoil kieTku. KrneTounas creHka OakTepuili W apxew.
Oco0eHHOCTH CTPOEHHUsI T'eTepOTPOPHON M aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHHE DYKAPUOTHUECKOW KieTku. [lmazmarmueckas
MeMOpaHa (rutazmanemma). CTpykTypa IasmMarudeckoil MeMOpaHbl. TpaHcropT
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TnaccuBHBIA  (muddysus,
obneruénHass nud¢y3us), akTUBHbIM (NMEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
tpancnopt). [lomymponunaemocts MeMmOpanbl. PaGoTa HaTpuii-KanueBoro
Hacoca. DHAOLMTO3: MUHOIMTO3, (aronuro3. Dk3o1uTo3. KnetouHas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PacTEHHM, TpHOOB.

Huroruazma. Luro3ons. Llutockener. [[BuwkeHue uuroruiazMbel. OpraHouibl
kiaeTkd. OpHOMeMOpaHHBIE OPTraHOMIBl KIETKU: JHJIOIUIa3MaTHUYECKas CeTh
(OIIC), ammapar 'ombmKu, JTM30COMBI, UX CTpOCHHE W (yHKIUHU. B3amMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHHe TPaHYISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [manmkuit




(arpanHysipHBIA) SHAOIUIA3MAaTHYECKUH peTHKyayM. CekperopHass (yHKUUs
annapara [ompmxu. TpaHcmopT BemecTB B KJIETKE. Bakyonu pacTUTENbHBIX
kietok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, TUIACTUIBL.

Crtpoenve W (yHKIMH MUTOXOHApPUN M miactui. llepBuuHBIe, BTOPHUUYHBIE U
CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOIIMX  DYKAPUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIIMX PACTCHU.

HememOpannbsie opranouasl kietku CtpoeHue u (GYHKIUH HEMEMOpaHHBIX
OpPraHoOMIOB KJETKH. PuOocoMbl. MukpodunaMeHTbl. MBIIeYHbIE KIETKH.
MukpotpyOouku. Kierounsiii nentp. CTpoeHHe UM JBUKEHHE JKTYTHKOB U
pecHrYek. MUKpOTpyOOUKH UTOIUTa3MBI. LleHTpros.

Anpo. Obonouka siipa, XpOMAaTHWH, KapuoIlia3Mma, SAPBIINIKH, X CTPOCHUE H
bynkuuu. SnepHbiii O6enkoBblid MaTpukc. [IpocTpaHCTBEHHOE PACMOIOKECHHE
XpoMocoM B HHTepGha3HOM siipe. benku XpoMaTuHa — TUCTOHBIL.

Kinerounsle BkmtoueHusa. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAPUOT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMmIIALMS U JUCCUMWIALUSA — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOmeHa
BEIIECTB: aBTOTPO(QHBIA U TeTepoTpodHbId. YdacTHe KUCIOpojia B OOMEHHBIX
mporeccax. DHepreTuyeckoe olOecrnedeHue KieTku: npeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMEeHTaTUBHBIA XapakTep peakUuil KJIeTOYHOIro
Metabonu3zMa. DepMeHTB, MX CTPOCHHE, CBOWCTBA M MEXAHW3M JICHCTBUS.
KodepmenTsl. OTnnuns GepMEeHTOB OT HEOPraHUYECKUX KaTaan3aTopoB. bemnku-
aKTHUBATOPbl M OEJNKH-WHTUOUTOPBL. 3aBUCHUMOCTb CKOPOCTH (DepMEHTAaTHBHBIX
peakuuii oT pa3IMYHBIX GAKTOPOB.

[lepBuuHBIl CUHTE3 OpraHM4ecKHX BemecTB B Kierke. PorocuHre3. Pousb
XJIOpOIUIacToB B mporecce (orocunTe3a. CBeToBas u  TeMHOBas (asbl.
[IpogykTuBHOCTE (poTOCHHTE3a. BnusiHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTH
dboTtocunTe3a. 3HaUeHHE (POTOCUHTERA.

XeMmocuHTe3. Paznoobpas3ue opraHn3MOB-XeMOCHHTETHKOB: HUTPUDULIUPYIOIIUE
OakTepuu, kene300aKTepuH, cepoOaKTepuu, BOJOPOIHbIE OaKkTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opraHu3Mbl. Bunel Opoxenus. [IpoaykTel OpokeHUs H  HX
UCIOJb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN O0Ie3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro obMena. [loAroToBUTENBHBIN
sTan. [ MKoan3 — 6eCKUCIOPOIHOE PACIIETIIICHHE TIIOKO3BL.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE IbpIXaHHWe. Poiap MHUTOXOHIpUH B
nporueccax OHMOJI0rM4ECKOro OKUCJICHUS. [Muknnueckue peakuuu.

OxucnurensHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOTO MyTH OOMEHA




BEIIECTB Mepes] aHadpOOHBIM. D(PPEeKTUBHOCTH HIHEPTETHIECKOro 0OMeHa

2.5

Peakuyn maTpuyHOro cuHTe3a. I[IpMHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOro cuHTe3a. Peanusanus HacnencTBeHHOM nHpopmanuu. ['eHeTnyeckuii
KO, ero cBoucrtBa. TpaHckpumnuus — Martpuusblii cuHTe3 PHK. Ilpunnumnst
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, aHTUINAPAJIIIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsauus u e€ stamel. Yuactue TpaHcnoptHeix PHK B OuocunTese Oenka.
VYcnoust OmocuHTe3a Oenka. KonmumpoBanwe amMuHOKHUCHOT. Ponp pubGocom B
OounocuHTe3e OemKa.

Opranu3zaiiys reHomMa y IpoKapuoT ¥ 3yKapuoT. Perymsius akTUBHOCTH [€HOB Y
npokapuot. ['mmore3a onepona (®. XKakob, XK. Mano). Perymsmust 0oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupycsl — HekinerouHsle (OpMBbI KU3HM M oOnuraTHele napasutsl. CTpoeHue
IIPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHble 3a0oiieBaHHs 4eoBeKa, KMBOTHBIX, pactenmid. CITMJ], COVID-19,

COIIMaJIbHBIC 1 MCIUITMHCKUC Hp06HeMBI

2.6

Knerounsnii 1ukn, ero mnepuoabl u perymsauus. HWHTtepdaza u  MuUTO3.
OcobeHHOCTH TPOLECCOB, NpoTeKarmux B HHTepdasze. [loaroroBka KieTku K
nenenuto. IlpecunTeTnueckuii  (MOCTMUTOTUYECKHUI), CUHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOAbI MHTEP(Da3bI.

Matpuunsiii cunre3 JIHK — pemmkanus. [Ipunnunsr perumkamuu  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYKOHCEPBATUBHBIA CHUHTE3, aHTUIIAPAJUICIIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TemoMepasa. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTui. JlumiaouaHeii u
rariouiHbl - HaOopbl XpomocoM. I'omonornynsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a M MPOUCXOMSIINE B HUX IMPOLIECCHI.
Tunel muto3a. KapnoknHe3 W IMTOKMHE3. bronormyeckoe 3Ha4eHHE MHTO3a.
Perynsuus mutoTndeckoro nukia kiaetku. [Iporpammupyemas kiaetouHasi rubenb
— anomnTo3.

(DYHKI_[I/IOHaJ'IBHaﬂ IC¢HOMHKA

Opranusm Kak OMOJIOTHYEeCKasi CUCTEMa

3.1

OOHOKJIETOYHEIC, KOJIOHHAJIbHEIC, MHOT'OKJICTOUHBIC OpraHu3Mbl "
MHOTOTKaHEBbIE OPTaHU3MBI.

@dopMBbI pa3sMHOXXEHHS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) H
nonoBoe. Buasl Oecrmonoro  pasMHOXKEHHs: TOYKOBAaHHME, CHOPYJSIUS,
(dhparmeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie KIeTKU, Uiy rameTel. Melos. Ctaauu Meiio3sa.

[ToBenenue xpomocoM B meiiosze. Kpoccunrosep. buonornueckuii cMbIca Meno3a




U TI0JIOBOTO IIpouecca. Meio3 1 €ro MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzapoapieBoe pas3putue. ['ameToreHe3 y >KMBOTHBIX. [lojoBble »Kene3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaroreHe3 U OOTEHE3.
Crtpoenue mOJOBBIX KieTOK. OIIONOTBOpEHHE U SMOpPHUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Cramuu sMOpHoOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). Jpodnenue. Turer npodnerns. OcoOGeHHOCTH
NpoOJIeHNsT MJIEKONUTAIOIIMX. 3apOAbIIIEBbIE JIMCTKU (TacTpyssiuus). 3akiajgka
OpraHOB M TKaHEW W3 3apOJBbIIEBBIX JIMCTKOB. B3auMHOE BIHMAHHE dYacTei
pa3BUBAIOLIECTOCS 3apojbllia (3MOpUOHANbHAs WHAYKUMS). 3akiajka IUlaHa
CTPOCHHSI >KMBOTHOTO KaK PE3YNbTaT HEPApXUUECKUX B3AMMOJICHCTBUN TCHOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkarOLIEH
Cpelbl.

Poct u pa3zsurtue xuBoTHbIX. [TocTamMOpuoHanbHblil nepuoa. [psmoe u Henpsimoe
pa3ButHe. Pa3Butue ¢ mMeramopdo3oM y O€CHO3BOHOYHBIX M IO3BOHOYHBIX
KHMBOTHBIX. buonormyeckoe 3HaueHUE MNPSAMOTO M HENPSMOrO pa3BUTHS, HX
pacmpocTpaHeHHe B Npupojae. THmbl pocTa >KUBOTHBIX. PaKTOpbl peryssiuu
pocta KHMBOTHBIX M uejoBeka. CTaguu NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [leprnoipl oHTOreHe3a 4enoBeka.

Pasmuoxenne u pasButue pacteHmit. [ametrodur um cmopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacteHuid. (OOpa3oBaHuWe crmop B Ipolecce Meio3a.
I'ametorenes y pacreHuil. OIIOJOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J|BOIfHOE OIUIOOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

pa3BuTHE CeMEHU. MeXaHU3MBbI PETyJILIMY OHTOT€HE3a Y PACTEHUN U KUBOTHBIX

3.2

Uctopust crtaHOBiEeHHMST W pa3BUTUS TEHETHKHM Kak Hayku. OCHOBHBIC
TEHETUYCCKUE TIOHATHS W CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIE
TeHBbI, AJIbTCPHATUBHBIC TNPU3HAKHU, JOMHUHAHTHBIH M PEIECCUBHBIN IPHU3HAK,
TOMO3UTOTa, TETEePO3UTr0Ta, YHCTas JIMHUS, THOPUIBI, TEHOTHMN, (HEHOTHII.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THOPHIOJIOTUYECKUMA,  ITUTOJIOTHYCCKUH,

MOJICKyanHO'FeHCTI/I‘IeCKI/Iﬁ

3.3

Monorubpunnoe ckpemupanue. [lepBblii 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpu0oB mepBoro mnokojeHus. IlpaBwio nomuHupoBaHMsA. Btopoit 3akoH
MeHgens — 3aKkOH pacllelUleHus Npu3HakoB. [luTonormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelirBaHus. [ umores3a 4McTOTH ramer.

Ananusupyrouee ckpemyBaHue. IIpomMeXyTOUHBIH XapakTep HAcIEIOBAHMUS.
Paciuennenue npu3HakoB IIPU HEIIOJIHOM JOMUHUPOBAHUHU.

JuruOpunnoe ckpenmBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HaCJICJOBaHUsA IMPU3HAKOB. HI/ITOHOFI/I‘-IGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOI‘O




CKpEILMBAaHMS.
CuerieHHoe HacienoBaHue mpu3HakoB. PaGotet T. Moprana. CuerieHHOE
HACJIEIOBAHUE TE€HOB, HAPYILICHHWE CLEIUICHUS MEXAY TIeHaMH. XPpOMOCOMHAas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoMOCOMHBIH MEXAaHHU3M OIpPEACNICHHs Moya. AYTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid M TeTeporameTHbd moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMOcOoM. HacnenoBaHue MNpPU3HAKOB, CLEIUVIEHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. llnerorpornuss — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIM aIenu3M. B3auMoJeiCcTBHE HEaJICIbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [omumepus

3.4

BzanmopeiicTBue renotuna u cpesisl pu popmupoBanuu GpeHoTumna. MisMeHInBoCTh
MpU3HAKOB. KauecTBEeHHbIE M KOJIMYECTBEHHBIE INPU3HAKU. BHIbl M3MEHUMBOCTHU:
HEHACJICICTBEHHAs! U HACJIEICTBEHHAS.

MoaudukanmonHas ~ u3MeH4uMBOCcTh.  Ponmbp  cpeasl B (hopMHpOBaHHH
MOU(pHUKAIIMOHHON M3MeHYMBOCTH. HopMma peakiun nmpusHaka. BapuaiimoHHbIH psi
u BapuamonHas kpuBas (B. HWoranncen). CBoiictBa MOaubUKaIIMOHHON
W3MEHYUBOCTH.

I'enotunuyeckast 3MeHYMBOCTh. CBOMCTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Bubl
TeHOTUTTMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHass u3MeHUMBOCTh. Melo3 U MOJIOBOM TMPOIlECC — OCHOBA
KOMOMHATHUBHOM M3MEHUYMBOCTH. POiIb KOMOMHATUBHON M3MEHUYUBOCTU B CO3JAHUU
TEHETHYECKOTO Pa3HOOOpa3usi B IpeieNiaX OJHOTO BU/IA.

MyrtarmonHasi ”3MEHUYMBOCTh. BHIIbI MyTalyii: reHHbIE, XPOMOCOMHEBIC, TCHOMHBIE.
CrioHTaHHBIE W WHIYLMPOBAHHBIE MYTalMW. SIIEpHbIE W IUTOIUIA3MAaTUYECKHE
Mmytaiui. CoOMaTHYECKUE U TTOJIOBBIE MyTaliy. [ [pUdrHbI BOSHUKHOBEHUS MYTAIIUH.
MytareHbl ¥ WX BIMSHME HA OPraHU3MBL. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKHX PSIOB B HaciencTBeHHo n3menunBocty (H.U.

BaBI/IJ'IOB). BHefII[epHaﬂ HU3MCHYMBOCTH U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas TMporpaMMa HCCIEAOBAaHUS TeHOMA
yejgoBeka. MeTonbl  HM3Yy4E€HMSI TEHETHMKM  4YeJOBEKa: TIeHEeaJOorHnYecKui,
OJIM3HEIOBBIH, IIUTOr€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUN. CoBpemeHHOE omnpeeneHue TeHOTHUIIA;
IOJJHOTEHOMHOE CEKBEHUPOBAaHME, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILBIO
[M1P-ananu3a. HacnencTBeHHble  3a00JCBaHUS  YeJOBEeKa. [ CHHBIC U
XPOMOCOMHBIE 601e3HH YEeI0BEKa. bonesnun c HACJIEICTBEHHOMN
MPEIPacOI0KEHHOCThIO0. 3HAYCHUE MEAMIIMHCKOW T€HETUKU B MPEIOTBPALICHUN

M JICUCHUH I'CHETUYCCKHX 3a00JIeBaHMM YelioBeKa. CTBOJIOBEIC KIICTKH




3.6

JlomecTukanys U ceNeKuusl. 3apoXkKIeHUE CENEeKIUHU U JoMecTuKanuu. Yuenue H.M.
BaBunoBa 0 1eHTpax MPOMCXOXKAEHUS U MHOT000pa3us KYIbTYPHBIX PAcTECHHIA.
Ponp cenexumu B co3gaHMu COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTHUECKMX PSAIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
Basuinosa, ero 3HaueHue /IS CENEKIMOHHOM paboThI.

Metoabl  ceneKUMOHHOW paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA U
VHIUBUYAJIbHBIN. Dramnsl KOMOWHAIIMOHHOM CCIIEKIINH. HcnpiTanue
MPOU3BOUTENICH TO MOTOMCTBY. OTOOp MO TEHOTUIy C IOMOIIBIO OICHKH
¢dbeHoTHma MoToMcTBa M OTOOP MO TEHOTHUITY C moMonIbio aHanmm3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHON paboThl. PaguanmoHHbIN 1
XUMUYECKUA MYyTareHe3 KaKk WCTOYHUK MYyTalluid y KYyJbBTYPHBIX (opMm
opraHu3moB. Hcronb3oBaHWE TEHOMHOI'O PENAKTUPOBAHMS W METOJOB
pexombunanTHbeIx JIHK 17151 monydenus ncxoHoro mMarepuaa AJis CENeKIIH.
[lonyuenne mnonumuonnoB. BuyTpuBuioBas rubpuamzanus. bauskopoacTBeHHOE
CKpelllMBaHue, Wik WHOpunuHr. HepoacTBeHHOE cKpeumBaHHE, WM ayTOPHIUHT.
I'eteposuc n ero npuuumsbl. Mcnons3oBanue rereposuca B cenekunu. OtnanéHHas
rubpuamzanys. Ilpeononenne Oecruioaust MeXBUIOBBIX THOPUIOB. JlocTmxeHus

CCIICKIIMHN paCTCHI/Iﬁ U XXMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YeMbIe B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYpBI,
MHUKPOOPTaHM3MBl, HUX  XapaKTepUCTHKa. TpanuiroHHas  OMOTEXHOJIOTHS:
xje0oneueHne,  MOJydYeHWE  KUCJIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonornyeckuii  cuHte3. OOBEKTHI MHUKPOOMOJOTMUECKUX TEXHOJIOTHM.
[lpousBopcTBO  Oenka, AMMHOKHCIOT W BUTaMHHOB.  VICKyCCTBEHHOE
OILUIOOTBOpEHUE. PEKOHCTPYKIMS SMIEKICTOK W KIOHMPOBAHUE JKWBOTHBIX.
MeTton TpaHCIUTaHTaUK AP KIETOK.

XpOMOCOMHAsi W TeHHas WHXEeHepusa. VICKycCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpynpoBanue pexkomOuHaHTHBIX JIHK. JlocTmxkeHuss W MepCreKTHBBI
XpPOMOCOMHOM M TEHHOM WHXXEHEepUU. MeaurnumHcKkue OHUOTEXHOJIOTHH.

Hcnonp30Banne CTBOJIOBBIX KIIETOK

Cuctema u MHOrooOpaszue OpraHudecKkoro Mupa

4.1

buonoruueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
opranuyeckoro Mmupa. IlpuHnunel knaccudpukanuu opraHuzMoB. OCHOBHbBIE
CUCTEeMaTUYECKUE TPYIIIbI OPraHU3MOB.

Oco0eHHOCTH CTPOCHUA M KHUIHEACATEIHLHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
baktepuu, apxeu, oJHOKJIETOUHbIE I'PUOBI, OJHOKIETOUHBIE BOAOPOCIH, APYTUe
npoTucTsl. KoloHnanbHble opranu3mbl. J[B)KEHHE OJJHOKJIETOUYHBIX OpraHU3MOB:
amME€O0oUIHOe, KI'YTHKOBOE, PECHUYHOE. 3alliTa y OAHOKIECTOYHBIX OPTraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHOrokyeTouHble pacTeHMs. B3auMOCBsA3b YaCTE MHOTOKJIIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U1 CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO opranusma. OpraHusm
Kak eauHoe uenoe. TkaHu pacteHuid. TuIbl  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTellbHasi, TIOKPOBHAs, TMPOBOJMAIINAS, OCHOBHAs, MEXaHHYECKas.

OcobeHHOCTH CTpoeHus, PYHKIMHA U pacroiOKEeHUsI TKaHEeW B OpraHax pacTeHUH

4.3

BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHU. DYHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI 1
Hactuu. llornomeHne BOABI, YIVIEKUCIOTO Tra3a M MUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancnioptHele cuctembl pacTeHuil. Beinenenue y pactenmil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa mMacCMBHOM M XHUMHYECKOM
3amuThl. OUTOHLIMIBIL.

PasnpaxumocTe M perymsnus y opraHu3MoB. Pa3npakuMoCTe M perymsinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie B€IICCTBA U UX 3HAYCHHUC

4.5

MHOroKJIeTOUYHEIE  KUBOTHBIC. B3amMOCBSI3b  dacTei  MHOT'OKJIICTOYHOTO
opranu3ma. TKaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOT'O OpraHHU3Ma.
Opraam3Mm kak eauHoe 1ienoe. ['omeoctas. TkaHW KUBOTHBIX W YeIOBEKa. THITbI
KUBOTHBIX TKaHEW: SMUTENUaNbHAs, COCAMHUTENbHAs, MBIIICYHAs, HEpPBHAs.
OcoOenHoct cTpoeHUs, (YHKIUHA ¥ pacloNIOKEHUsT TKaHEeH B OpraHax

JKUBOTHBIX U YCJIOBCKA

4.6

OpraHel 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBbIX. HapyXHbIil 1 BHYTpeHHMH ckeneT. CTpOEHHE M TUIIBI COEIMHEHUS
KOCTEM.

JIBrKeHUE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme sxuBOTHBIX. IluTanue
MIO3BOHOYHBIX KUBOTHBIX. J[pIxaHue kxuBOTHBIX. KokHOoe apixanue. JXKabepHoe u
JIErOYHOE JIbIXaHUE.

JlpixaHu€ MO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLIUMOHHOE YCIOXKHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenabHas cucTeMa 4enoBeka. MexaHusm
BEHTWIALMM JETKUX Yy NTHI W MICKONUTAOMMX. TpaHCIOPT BEILECTB Y
opranu3mMoB. TpaHCHOPT BelIeCcTB y KMBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucTtemMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIeHNs. DBOJIOLMOHHBIE  YCIO)XXHEHHsI CTPOEHHUS KPOBEHOCHOM
CUCTEMBI II03BOHOYHBIX JKMBOTHBIX. BblaeneHue y opranusMoB. BeineneHue y
XKUBOTHBIX. CoKkpaTuTenbHble Bakyosn. Opransl BbiieneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIICIUTEIbHOM CHUCTEMAaMH. BblnelleHHe y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M  uX

IIPOU3BO/IHBIE.




PaznpakMMOCTb M peryisuus y opraHu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOUHBIX
opranu3MoB. Takcuchl. Pa3IpakUMOCTb W peryniuus y MHOTOKJIETOYHBIX
pactenuii. PocToBble BelecTBa U MX 3HAUCHUE.

HepBHas cuctema u peduieKTopHas peryysiiusi Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u e€ oT/esnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOSHUS] HEpBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputMoB u mporpamMMm s dPPEeKTHBHON (HYHKIHOHAIEHON
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  TPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €ro 310POBLEC

5.1

OpraHsel 1 cUCTEMBI OPraHOB yesnoBeka. OTIebl TOJIOBHOTO MO3ra T03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHast 1yra. be3ycinoBHblE U yCIOBHBIC
pednexcel. ['ymopanbHast peryisiusi ¥ SHIOKPHUHHAs CHCTEMa XHUBOTHBIX W
yenoBeka. JKene3pl JHIOKPHHHOM CUCTEMBI M MX TOPMOHBI. J[eficTBHE TOPMOHOB.
B3aumocBsi3b HEpBHOW W SHIAOKpUHHOM cucteMm. [ 'unortamamo-runodusapHas

cucreMa. Peduiekc u pedpriekropHas gyra. besycioBHbie 1 yclIOBHBIE pedIeKChI

5.2

3ammuTa opraHu3ma ot Oosie3Hed. MiMMmyHHas cuctema yenoBeka. KieTouyHwlld U
TyMOpaJbHBIA HMMMYHHUTET. Bpoxa¢HHBIN, NpHOOpEeTEHHBIH crienupuIecKuid
uMMyHHuTeT. Teopusi  KIOHaNbHO-celeKTUBHOro ummyHutera (IL.Dpmux,
®.M.beprer, C.Toneraa). BocmamutenbHbple OTBETHI OpraHu3MoB. Poib

BpO)K,I[éHHOl"O HMMYHHUTCTA B Pa3BUTUN CUCTCMHBIX 3a00J1eBaHNHI

5.3

KpoBeHocHasi cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbI U KPOBb.

Kpyru kpoBooOGpamienus. Pabota cepaua u e€ perymnsuus

5.4

Z[LIX&HI/IG YCJI0BCKa. Z[I/I(b(bygl/lﬂ ra3oB 4Cpe3 NMOBCPXHOCThb KIICTKH. Z[LIX&TCJ]LH&H
cucTeMa YCJIOBCKaA. Z[LIX&TCJ]LH&H IOBCPXHOCTL. Pel“yJ'IHI.IPIﬂ ABIXaHWA.

JIpIxaTeapbHble 00BEMBI

5.5

HI/IH_ICBapI/ITeJIBHaSI CHUCTCEMaA YCJIOBCKA. OT)IeJ'IBI MMUIICBAPUTCIBHOI'O TpaKTa.
HI/II_I_ICBapI/ITeJ'IBHLIe KCEJIC3hI. BHy'TpI/IHOJ'IOCTHOC n BHYTPUKJIICTOYHOC

MUIIEBApEHUE

5.6

ITokpoBsl u wux mnpousBoanble. Opranbl BbyieneHusa. [louku. Crtpoenue u
¢dbyHkunoHupoBanue HegpoHa. OUIBTpAIMS, CEKPEIMsl U 00paTHOE BCACHIBAaHHE

KaK MEXaHU3MbI paboThI OpraHoB BeiAeneHus. OOpa3oBaHHe MOYH Y YETIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MEIeuHas cucteMa. CKeJleTHBIC MBIIIINObLI 1 HUX pa60Ta.

CrtpoeHue u TUIBI COEAUHEHUST KOCTEH

Teopm{ ABOJIIOIMH. Pa3BuTHE )KU3HHU HA 3emie

6.1

OpomtonmonHass  Teopuss Y. JlapBuna. IIpennocwhiiku — BO3HUKHOBEHUS

napsuHu3Ma. JKu3Hb 1 HaydHas JgedareinbHocTs Y. JlapBuHa.




JIBmokymiue cuiibl 3BOJIONUU BUAoB 1o Y. JlapBuHY (BbICOKash MHTEHCHBHOCTH
pa3MHOXKEHHS OPraHM3MOB, HACIEACTBEHHas W3MEHYHBOCTh, Oopnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cuHteTndeckoil Teopuu 3Boiroruu (CTD). HeittpanbHas Teopus
sBononi. COBpeMEHHAsI SBONIOIMOHHAS OMOJOTHUS. 3HAYCHHE SBOJIIOIMOHHON

Teopur B POPMUPOBAHUN €CTCCTBCHHO-HAYYHOW KapTHUHBI MUPA

6.2

[lomymsiumst kKak 3JIeMEHTapHas €IMHUIA 3BOMONMH. COBpEMEHHBIE METOMbI
OLIEHKM T'€HETHYECKOTO pa3HOoOOpa3usi W CTPYKTYpbl momyisuuid. M3meHenue
reHoOoHa TOMYJSIUN KaK 3JIEMEHTapHOE 53BOJIIONHOHHOE SBIICHHE. 3aKOH
reHeTuyeckoro paBHoecus k. Xapau, B. BaitaOepra.

OneMeHTapHble  (akTOpbl (IBIKYIIME CHJIBI) DBOJIONUH. MyTallmOHHBINA
nporecc. KomOunatuBHas wu3MeHUHMBOCTh. Jlpeiid TreHOB — cliiydaiiHble
HEHAIpaBJIEHHbIE M3MEHEHUS 4YacToT ajuleledl B momyasuusx. Oddekt
OCHOBATEJIA. Murpanuuu. Mzosnsiius TIOIYJISIIUM: reorpaduueckas
(mpocTpaHCcTBEHHAas ), OroJoTHYecKas (PEerpoIyKTHBHAS ).

EcrectBennplii  oTOOp — Hampamisionmi  (akTtop dBomonud.  DopMbl
€CTECTBEHHOTO  OTOOpa: JBIKYLIWH, CTAaOMIU3UPYIOLIUHM, pPa3pbIBAOLINI
(mm3pyntuBHbIH). [TonoBoit 0TOOD.

[lpucnocoOnNeHHOCTh  OpPraHU3MOB  KakK  pe3ylbTaT  MHUKPOAIBOJIOLHH.
Bo3HuKHOBEHHE  MPUCIIOCOONEHMH Yy  OpraHu3MoB.  ApomMopdo3sl U
uanoanantauuu. [Ipumeps! npucnocodnennii y opranu3smMoB. OTHOCHTEIBHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum U CcTpyKTypa. BumooOpazoBaHme Kak pe3yabTar
MUKpodBOTIONMK. M3omsiua — kimrodeBoil ¢aktop BuaooOpazoBanus. [lytn u
CIIOCOOBI BHU1000pa30BaHMUS: aJUIONIATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOIUIUIOWIU3AIINS,
rudpuausanys). JJinTeabHOCTh 3BOIIOLMOHHBIX ITPOLECCOB.

Mexanu3mbl HOpMUPOBAHUS OHMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb 3BOMIONIMOHHON OHONMOTMU B Pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHUS
O6uropa3zHooOpasus. MUKpPOIBOIIONUS U KOABOJIOLUUSA IMApAa3UTOB M UX XO3SEB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI

Cc Hell

6.3

MeTtoasl u3ydeHus MakpodBoiroiuu. [lameoHTonmornyeckue MeTOAbl H3y4EHUS
sBomonmu. [lepexonusie popmbl U1 GuUIIOreHeTHIECKUE PSAABl OPTaHH3MOB.
buoreorpaduueckue meroasl uzydeHus sBomonun. CpaBHeHue Gropsl U GpayHbI
MaTEPHUKOB M 0CTPOBOB. bruoreorpaduueckue obnactu 3emiau. Buabl-oHIEeMUKH 1
PEJHUKTEHI.

DOMOpHONIOTHYECKUE W  CPaBHUTEIBHO-MOP(OIIOTHYECKHE METOJbl HU3ydEeHHUs




HBONIIOIMU. [ e€HeTHuecKre MeXaHU3Mbl JBOJIOLMU OHTOTEHE3a U TOSBICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJNOTUYHBIE  OpPTaHbL
PynumenTtapHple  opraHbl M aTaBU3MBL.  MOIEKYISIPHO-TEHETHUECKHE,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKUe  METOAbl  W3YYEeHHUS  DBOJIOIHUU.
I'omonoruunsie TeHbl. COBpeMEHHBIE METOMBI MOCTPOCHHS (PUIOTEHETHUECKHX
JIepEBbEB.

XpOMOCOMHBIC MyTalliu 1 3BOJIOLNUA T'CHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBuia) 3BOIONUMK. HeoOpaTUMOCTh 3BOIIOLHUU.

AnantuBHas paguanysa. HepaBHOMEpHOCT TEMIIOB 3BOJIIOLMH

6.4

Hay4nple rumore3bl MNPOUCXOXKICHHMA JKM3HHM Ha 3emie. AOHOreHes u
naHcnepmus. JloHay4dHbIe IPeICTaBICHHUS O 3apOKICHUH KU3HU (KPEarliOHU3M).
I'unoTe3a MOCTOAHHOTO CaMO3apOXKACHUA JKU3HHA U €€ ONPOBEPIKEHUE OIBITAMU
®. Peau, JI. Cnamwtanmanu, JI. Ilactepa. IIpoucxoxkneHue XKU3HH H
acTpoOHOoJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckod spomouuu. [lnanerapHas (reonoruyeckas)
IBOJIOLMS. XHUMMYECKass 3BOJIOLUSA. AOHMOT€HHBIH CHHTE3 OpraHHMYeCKUX
BemecTB M3 Heopranmueckux. Omeir C. Mumepa u I'. FOpu. O6pa3oBanue
nosuMepoB u3 MoHoMepoB. Koanepsathas runoreza AWM. Onapuna, rumnoresa
nepsuyHoro OyneoHa JIx. XonaeiHa, reHeruueckas rumoreza I'. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIICTKH.

Uctopust 3emnn u meroasl €€ u3yueHusi. Vckornaemble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u €€ Meroasl. OTHOCHUTENIBbHAs W A0COJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOnOrnYecKas mKajaa: 30Hbl, 3Pbl, IEPUOJBI, FTIOXH.

Havanenble 3Tanel opranndeckoi sBomtonnd. [losiBaeHne M 3BOIIONMS MEPBBIX
KJIETOK. OBoyonusi MeTtaboin3ma. BO3HHKHOBEHHME TMEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHAJIOT IIEPBBIX Ha 3emile COOOILECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapuOTHI.

IIpoucxoxxaeHne 3ykapuoT (CUMOHMOreHe3). DBOJIOLMOHHOE IPOMCXOXKIAECHUE
BUpYycOB. IIpoMcX0XneHHME MHOTIOKJIETOYHBIX OPraHu3MoOB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl SBOJIIOLMHU BbICIIUX pacTeHUH. OCHOBHBIE apoMOpdO3bI
pacteHuid. Bbixon pacrenmii Ha cymry. IlosBiaeHue CHOpOBBIX pPacTCHHUM U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. IIpoucxoxkieHune IBETKOBBIX
pacTeHun.

OcHOBHBIEC 3Tambl 3BOJIIOLMU JKUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBrie XopoBbIe KUBOTHBIE. JKU3HD B BOJE. DBOJIOLNS TO3BOHOYHBIX.

[Mpoucxoxnenne ampuodwii U penTwvid. [IpOUCXOXKICHHE MIICKOIHUTAIONUX U




ntun. [Ipunnun xiarodeBoro apomopdosa. OcBoeHHe O€CHO3BOHOYHBIMHM U
[I03BOHOYHBIMH KUBOTHBIMU CYILIH.

Pa3BuTHe xu3HU Ha 3eMJe [0 PpaM U NEepHoAaM: apXel, NPoTepo30H, MaIE030H,
Me3030#, KaiiHO30#l. OOm@as XapakTepUCTHKa KJIMMaTa U TeOJOTHYECKUX
nporieccoB. [losiBieHue U paciBeT XapaKTEePHBIX OPraHU3MOB. YTIe00pa3oBaHHe:
€T0 YCIIOBHS U BIIMSTHUE HA Ta30BbIN COCTaB aTMOC(hepHl.

MaccoBble BBIMHpaHUS — DKOJIOTMYECKHME KPHU3UCHI Ipouwioro. I[IpuuuHel u
CJIEJICTBUSL MacCOBBIX BbIMHpaHuil. COBpPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

6.5

Pasnensl u 3amaunm anTpomosyoruu. Metonael aHTponosiorud. CTaHOBIEHUE
MIpEICTaBICHUIN 0 MPOUCXOXKIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHH.
CxoacTBO 4enoBeKa C KUBOTHBIMH. CHCTEMaTHYECKOE ITOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIIBHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKHE, (hU3HO0TIOTO-OMOXUMHYECKHE,
noBegeHyeckre. OTINYus YelnoBeKa OT JKUBOTHBIX. [IpAMOX0)KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPON CUTHAJIbHOMN
CUCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTPONOreHe3a: OWOJOTHYECKHE, COIMAJIbHBIE.
CooTHolreHrne ONOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJIMM AHTPOIIOT€HE3a. ABCTPAJIONIUTEKU — JBYHOTHE MIPEAKY JIFOACH.
UYenoBek  yMmenblil, IepBble HU3TOTOBICHUSA  opyaud Tpyaa. UYenosek
MPSIMOXOJISAIIMN W TEpBBIA BbIXOA Jrofel 3a mpenensl Adpuku. Yemosek
reiaensoeprekuii — OOIIMil MPeoK HEeaHAEPTATbCKOTO YellOBeKa M YellOBEeKa
pasymHoro. YenoBek HEaHIEPTaJbCKUW KakK BHUJ JIFOAEH XOJIOJHOIO KIIHMMATa.
UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JEHHUCOBCKUH YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npenenaamu AQpuku.

DOBOJNIONMUS COBPEMEHHOIo uesoBeka. EcTecTBeHHbII 0TOOp B MOMYJISLUAX
yenoBeka. MyTaIMoHHBINA Mporiecc U moauMopdusm. [lomynsimoHHbIe BOJIHEI,
npeiid renos, Murpanus u «3pQexT ocHOBaTENS» B MOMYJSIIHUIX COBPEMEHHOTO
YEJI0BEeKa.

Yenoseueckue pacbl. IloHatne o pace. bonbimme pacel: eBponeougHas
(eBpasuiickasi), aBCTpaJlo-HerpouJHas  (PKBaTOpUaAIbHAs), MOHIOJOUAHAS
(a3marcko-aMepuKaHckas). Bpems u myTtu pacceneHuss 4ejoBeKa IO IJIaHETE.
EnuncrBo  uyenmoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBUSM OKpPY)KAIOILIeH cpenbl.
Bausiaue reorpaduyeckoit cpenbl W Apeiida TeHOB Ha MOP(OJIOTHIO H

(U3NOTIOTHIO YeIOBEeKa

OKOCHCTEMEI U MMPpUCYHIUE UM 3aKOHOMEPHOCTHU




7.1

Pasnensl n 3agaun sxosnorun. CBA3b 3KOJIOTUN C IPYTUMH HaYKaMH.
Mertoabl skonoruu. IloneBble HaOmOAeHUSA. OKCIEPUMEHTHI B  HKOJOTHH:
npUpoaHble U JabopaTopHble. MoOAETMpOBaHHE B JKOJOTHMH. MOHHUTOPUHT

OKpYKarOIIel Cpeibl: TOKAIbHBIN, peTHOHANBHBIN U TT100aTbHBII

7.2

Okonoruyeckre (akTopsl U 3aKOHOMEpHOCTH uX zeictBus. Knaccuduxanms
IKOJIOTHUECKUX (DAaKTOpOB: aOMOTHYECKHE, OHOTHUYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHA SKOJIOTHYEeCKHX (akTopoB. IlpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue ¢akropsl. CBeT Kak 3Kkojormueckuii akrop. [leiicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpPraHu3Mbl. DKOJOTUYECKUE TPYIIbI
pacTeHuil M KMBOTHBIX II0 OTHOLIEHUIO K cBeTy. CurHanbHas pojib CBeTa.
DOTONEPHUOIU3M.

Temmepatypa kak »dxonorumueckuii dakrtop. JlelictBue Temmeparypbl Ha
opranusMsl. IlolikunoTepMHble 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Brnaxnocte kak 9konorumueckwii  (daktop. IlpucmocobneHuss pacTeHUil K
NOJJIEpKaHUI0 BoJHOTrO Oananca. Kiaccudukanusi pacTeHUil MO OTHOILICHUIO K
BoJie. [IpucnocoOaenust >KUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpensl oOuTaHHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, IIOYBEHHAs,
ryOMHHAs ~ TMOJANOYBCHHAs, BHYTPUOpPraHW3MeHHas. (DH3UKO-XMMUYECKHE
0COOEHHOCTH CcpeA OOWTaHUS OpraHu3MoB. lIpucmocoOiieHus OpraHu3MoOB K
KU3HU B Pa3HbIX CPENAX.

buonoruueckue putmbl. Bueninue u BHyTpeHHHE puTMbl. CyTOYHBIE U TOJIUYHbBIE
putMbl. [IpHcrnoco61eHHOCTh OpPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCJIOBUMN
KHU3HU.

XKuznennvole Gopmbl opranu3zMoB. [loHsTre o xu3HeHHON ¢opme. JKU3HEHHbIE
(GopMBI pacTEeHH: JepeBbs, KyCTAPHUKU, KYyCTAPHUYKH, MHOTOJETHHE TPaBBl,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3po0uOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a >KU3HU.

buotnyeckue QaxTopbl. Buiasl OMoTHYECKMX B3aMMOJEHCTBHNA: KOHKYpPEHIIMS,
XMITHUYECTBO, cuMOMO03 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyalnu3M,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaXJ1eOHUYECTBO). Hetpoduueckue
B3aUMOJICHCTBUS  (Tomuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HAUYCHUE
OMOTMYECKMX B3aMMOJEHCTBHI Ui CYyIIECTBOBAaHHS OPraHU3MOB B Cpefe

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTUYECKUE XapaKTepUCTUKH nomyssiiuu. Ilomynauusa kak Ouosnoruyeckas

cucreMa. Posib HEOHOPOIHOCTH cpefibl, (PU3HMUECKUX OaphepOB U OCOOCHHOCTEH




OHMOJOTUN BUIIOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYISIIUN.
OcHOBHbIE MOKa3aTeau NOMYJSLUUU: YUCIECHHOCTb, IJIOTHOCTb, BO3PAaCTHAs H
MOJIOBAsl CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpanusi.

Dkonoruueckasi CTpykrypa nomyisuud. OIlLleHKa YHUCIEHHOCTH TOMYJISALHH.
JunaMuka nomyisinuyd U e€ perysiuus. bUOTHYeCKUd MOTEHIMAaT MOMYJISIUU.
MopenupoBanue AWMHAMUKH —Tonyiasiiud. KpuBble pocTa  YMCICHHOCTH
nonyisiuud. KpuBble BbDKMBaHUA. Perynsmus 4ucI€HHOCTH TOMYJISAIHN: pOJib
(akTopoB, 3aBUCANIMX W HE 3aBUCANIMX OT TUIOTHOCTH. OKOJOTUYCCKUE
cTpareruu BUIOB (I- u K-ctparerun).

[Tonsitue 00 oKosormyeckoil Hume Buga. Mectoobutanue. MHoromepHas
MoJenb dKojorudyeckod Humm Jk.M. XartuuHcoHa. Pa3mepnl 3KOJOrMYECKO
Huid. [loreHmanpHas 1 peain30BaHHas HUILIU.

Buag xak cucrema nomynsuuid. Apeanbl BUIOB. Buabl U WX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTHM  TIOBEICHUSI U MUTpAIUd  KUBOTHBIX.

buonorunyeckue nHBa3zuKu JYKEPOJAHBIX BUIOB

7.4

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBs3u Mexay
opraHu3MamMu B OHoOIeHO3e. DJKocucTeMa Kak OTKpeITas cucrtema (A.JDx.
Tencnu). @yHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. Tpopuueckue ypoBHH. Tpoduueckue memnu u CeTH.
Abuotnueckue 010ku sKocucteM. [louBel W Wikl B 3KocucTeMax. KpyroBopoT
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHOBHbIE IOKa3aTeNM 3KOCHCTEMbl. buomacca M Nmpoaykius. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHUH.

HanpaBneHnHble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuuHble u
BTOPUYHBIE CYKLUECCHMM M HX IPUYUHBL. AHTpPOIOIr€HHbIE BO3JCHCTBUSA Ha
cykueccuu. KimmmakcHoe cooOmiectBo. bruopaznoobpasue v moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

[IpuponHeie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATrpO3KOCHUCTEMA.
ArpoueHo3. Pa3znuuns Mex1y aHTpONOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iiopa u
¢dayna. CuHaHTponu3anus ropojckoil (hayHsl. buonornueckoe n xo3sicTBEHHOE
3HAYeHHUE arpo3KOCUCTEM M YypOO3KOCHCTEeM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aUMOJCUCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[IepeHoc 3HEPrUM M BEIIECTB MEKIY CMEKHBIMU 3KOCUCTEMaMHU. Y CTOMYUBOCTD
OpraHM3MOB, TMONYJSUM M OKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3CUCTBUN

7.5

buochepa — oOmemnanerapHas oOojiouka 3emiid, TJAE€ CYIIECTBYET WM




cyliecTBoBasia kH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
o6uocdeps! u e€ cocran. JKupoe BemiecTBo 6Mochepsl U ero GyHKIUH.
3akoHOMEpHOCTH cyiecTBoBaHusl Ouochepel. OcobeHHOCTH Omochepsl Kak
rno0anbHOM  sKocucTeMbl.  J[MHaAmMHueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB M OHMOT€OXMMHUYECKHME ILHMKIBI (yriepojaa, a3ora).
PutmuuHOCTH sIBNEHMIA B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonstue o 6uoMe. OCHOBHBIE OMOMBI CYLIU: TYHAPA,
XBOWHBIC Jieca, CMEIIAaHHBbIE M IIMPOKOJMCTBEHHBIC Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHUE JIeCca, BBICOKOTOPhS. Kimmar, pacTHUTENbHBIA W
KUBOTHBII MUp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS XHBBIX CHCTEM, OIIEHKAa WX PECYpCHOTO IMOTCHIHAa U

ouocdepHbIX GYHKITUN

7.6

DKOJIOTHYECKUE KPU3HUCHI U UX TMpUYUHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3AyxXa. 3arpsi3HEHHUE BOIHOW CpPEIIbl.
Oxpana BoAHBIX pecypcoB. Pa3pymenue nmouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3MeHeHue kaumara.

AHTpOIIOT€HHOE BO3JICUCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTEIBHOTO M KMBOTHOTO MHUpa. OCHOBHBIE NPUHLHUIIBI OXPAaHbl TPHUPOIBI.
Kpacubie kuuru. Ocobo oxpansemble mpupogusie Ttepputopun (OOIIT).
borannueckue caapl U 300J0TMYECKUE MTAPKU.

OCHOBHbBIE TPUHLMIIBI YCTOMYMBOIO pAa3BUTHUS YEJIOBEUECTBA U IPUPOABIL.
PanmonanpHOoe  IpUpPOJONOIB30BAHUE U COXpaHEHHME  OMOJIOrMYECKOIO

pa3zHooOpaszus 3eMiun




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. buonornyeckue cucteMsl U mporecchl; 10 Kiacc. yriryoiaeHHOe
obyuenue TepemoB A.B., [lerpocoBa P.A. O0miecTBO ¢ OrpaHHYCHHOM
otBeTcTBeHHOCTHIO « IOl MHEMO3MHA »

buonorus. buonornueckue cucremsl u nporeccsl, 10-11 kmaces/ TepemoB A.B.,

ITerpoconra P.A., O611ecTBO ¢ OrpaHM4eHHON 0TBETCTBEHHOCTHIO «MOL]

MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1.buonorus. O6mast 6uomnorust 10-11 knaccel: yue0. a1t o0ieodpas3oBar.
VYupexaenuit: npodus. yposens: B 2 4. / [I.M.bopoaun u np.: mona pen.
B.K.Illymnaoro u I''M. demmimunia. — M.: I1pocsenienue, 2018.

2.EI'D. buonorus: THIOBBIE SK3aMEHAIMOHHBIE BapraHThI: 30 BapuaHTOB / TIO]T
pen. B.C. PoxnoBa. — M.: U3narenbctBo «HannonansHoe obpazoBanuey, 2022. —
368 c.

3.Kupunenko A.A., Konecuukos C.U., [lanenko E.B. u np. buonorus.
[ToaroroBka k EI'D- 2024. 30 TpeHUpOBOYHBIX BapuaHTa Mo aemoBepcuu 2022
rojia: yaueOHO-METOJUIECKOE ITOCOOHE.

— PocroB u//1: Jlernon, 2024. — 672 c.

4.ITpunexaesa JI.I'. EI'D-2024: buonorus: 30 TpeHUpOBOYHBIX BAPUAHTOB

3K3aMCHAITMOHHBIX pa60T AJI1 IOATOTOBKU K €AMHOMY I'OCYJApCTBECHHOMY



sk3ameny. — M.: M3narensctBo ACT, 2023. — 343 c.
5. TepemoB A.B. buonorus. buonorundeckue cuctemsl U mporeccsl. 11 kiacc:
y4eOHUK JI71s1 00111e00pa30BaTeIbHBIX OpraHu3amui (yriayoaEéHHbIN yPOBEHB). —

10-e u3n., crep. — M.: Muemo3suna, 2020. — 399 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[Ipumepnbie paboyune nporpaMMbl IO MpeaMeTaM 00s3aTeIbHON YacTH Y4eOHOro
[1JIaHa

AOCTYIIHBI II€garoramM 1oCcpcacTBOM Ioprajia EI[HHOFO COOCpKaHUA O6HICFO
obpaszoBanus- https://edsoo.ru/Primernie_rabochie_progra.htm

Poccuiickas 35eKTpoHHAs MIKOJa

- https://resh.edu.ru

Enunas xomnekmus 1iu@poBbIx 00pa3oBaTeIbHBIX PECYPCOB -
http://schoolcollection.edu.ru/catalog/rubr/? subject%5B0%5D=31
Mertoaudeckue Buneoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm

https://www.uchportal.ru/load/75
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