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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yuebHOMY npeamety «buosnorus» (anee - 6MOIOTHs) Ha YPOBHE CPEAHETO
obmero obpazoBanus pazpadborana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHUs
yuebHoro npeamMera «bruosorus» u OCHOBHBIX TOJIOKEHUH (enepanbHOil paboueit mporpaMMel
BOCTIUTAHHUS.

Vuebnsnii npeamer «buonorus» yrayonéanoro ypoBHs wusydenus (10-11 xkmaccer)
ABJIIETCS OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00macTu «EcTecTBEeHHO-HAy4HbIE MPEAMETHIY.
Cornacno mnonoxenussm OI'OC COO mnpoduibHble y4ueOHbIE MpeIMeThl, H3y4daeMble Ha
yIIIyONEHHOM YpOBHE, SIBISIIOTCS criocoOoM nuddepeHuanun o0ydeHus: Ha YpOBHE CPETHEro
obmiero o0pa3oBaHUs M MPHU3BAHBI 00CCIICYUTHh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIHM,
CpPEIHHM OOIIMMM, CPEIHUM TMPO(PECCHOHAIBHBIM M BBICIIUM O0pa3oBaHHWeM. B To ke Bpems
KOKIBIA U3 ATUX YYEOHBIX MPEAMETOB JOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30oBaTeNbHbBIX, BOCIIUTATEIBHBIX M PA3BHBAIOIIMX 33]a4, CBS3AHHBIX C MpoQopUeHTAHUEH
0o0y4aromuxcsi U CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOW 00JIacTM HayyHOTO 3HAHUA,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JICTIOM.

[Iporpamma no yuebHOMY Tipenmery «buonorusy» naét nmpeacTaBieHUE O LETH U 3a7adax
u3ydeHus yueoHoro npeamera «buonorusy» Ha yriiyoJaéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) MPEAMETHOE COJAEpKAaHHME, €ro CTPYKTYpPHpPOBAaHHE IO pa3jesiaM M TeMaw,
pacmpeneneHre mo KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh U3YUeHHs YIeOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€d, JIOTMKM Yy4eOHOro mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OWONOTHH peaqru30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Omaromaps 4YeMy [POCMATPHBACTCS  HAMPABICHHOCTh HA  TOCIENYIOIIEe  pa3BHUTHE
OMOJIOTUYECKNX 3HAHWKA, OPUCHTHPOBAHHBIX Ha (HOPMHpPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS, MPEICTABICHUI O 3I0pOBOM 00pase *HU3HU, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXKalomed NpupoaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH y4eOHOro mpenmera «buomorus» B peamu3anuu
tpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JMYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesyapTataM oO0ydeHHss W B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEILHOMN
JEATETLHOCTH OOYYaIOIMUXCsA TI0 OCBOCHHUIO COJEpKaHUS OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHero 001ero oopazoBaHusl.

VYuebubiii npeamer «buonorus» Ha ypoBHE cpeaHero oOrmiero oOpa3oBaHUS 3aBeplIAET
Ouosornueckoe 00pa3oBaHUE B MIKOJE M OPUECHTUPOBAH HA PACIIMPEHUE W yriyOJeHUue 3HaHUN
00ydJaromuxcsi O JKUBOW TPHUPOAE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW OuoJIorHH,
AMOPHUOJIOTUN U OMOJIOTUU DPA3BUTHS, TEHETUKHU, CEJICKIINH, OMOTEXHOJOTHUH, IBOIIOIMOHHOTO
YUEHUS U IKOJIOTUH.

Uzyuenue yuebHoro npenmera «buonorus» Ha yriiyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TMOCIENYIONEMY IOTYYEHUI0 OHOJOTHYECKOTo OOpa3oBaHUs B
By3aX U OpPraHU3aLUAX CpPelHEero npodeccnoHaabHoro odpasoBanuss. OCHOBY €ro CoJepXKaHH
COCTaBIISIET CHUCTEMa OMOJIOTUYECKUX 3HAHUM, MOJYYCHHBIX MPU H3YyYECHUH OOYUaAIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYalOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YellOBEKa,



o0LIMX 3aKOHOMEPHOCTSX JKU3HH, [IOMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIEHUS
MPUKJIATHOTO M TMOWMCKOBOTO XapakKTepa, KOTOPhIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
MOCIEAYIOMIET0 BhIOOpa mpodeccun. Bo3mokHa Takke MHTETpamusi OMOJOTHYECKUX 3HAHUHU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOTYYCHHBIMU 00YyYaIOMUMUCS NIPU U3YUYEHUU (PU3UKU, XUMHH,
reorpaduy ¥ MaTeMaTHUKH.

CtpykTypa mporpaMMmbl Mo y4eOHOMY mpenMery «bBHOIOTHS» OTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIUOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjgacHO UM, H3y4aroTcs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KUBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3allNu,
SBOJIIOIIMM OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHUs OHOJOTHYECKOro pa3HooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydaloTCsi OCHOBBI MOJICKYJIIDHOM M KJIETOYHOH OMOJIOTHH,
AMOPHUOSIOTUN U OUOJIOTUH PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU ¥ CUHTETHYECKON
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAaHUS OOydYaloImMXCs MO OOTaHWKE, 300JIOTHH, aHATOMHH,
dbusnonornn 4enoBeka. B 11 kiacce M3y4aroTcsi BOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
yuaeHue o 6uocdepe.

VYuebublii npeamer «buonorus» npu3BaH O00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHCS
OMOJIOTUYECKMX TEOpUM M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX KJICTKH, OpraHHM3Ma, TMOMYJSAIUU, OWOLEH03a, AKOCHCTEMBI, O BBIJAOIINXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHHU, TPUKIATHBIX aCIEKTax
Ouonoruveckux 3HaHWM. [ pa3BuUTHSA U MOJJEpXKaHUS WHTepeca o0ydaroumxcs K OMoJIoruu
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM MHOU
obOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIIHX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[enb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
O0y4JalImUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHTa U NMPUOOPETeHHE YMEHUN HCIOIb30BaTh ATH 3HAHUS B ()OPMUPOBAHUU HHTEpECa
K omnpenenéHHoi o0macTu mpodeCcCHOHAIIBHON AESITEIbHOCTH, CBA3aHHOW ¢ OWOJNOTHEed, I K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TTPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHMUs.

JlocTikeHue neiau u3ydeHus yuyebHoro npeamera «buonorus» Ha yriayOonéHHOM ypoBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOCHME  OOYYAIOIIMMHUCS  CHUCTEMbl  OHOJIOTMYECKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTaBISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTSX OMOJNIOTUYECKUX CHCTEeM (KJIETKA, OPTaHU3M, MOIYISIHS, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSX W COBPEMEHHBIX HCCICAOBAHUSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYyYaromMxCcsi C  METOAaMH  TIO3HAHWsSI  KUBOW  TPUPOJIBI:
HCCJICIOBATEILCKUMU METOAAMH OMOIOTHYECKUX HAYK (MOJEKYISPHOW M KIETOYHOU OUOIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLNUH, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMOJOTUM, TAJCOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOTO  IMPOBEIEHUs
OMOJIOTUYECKNX HCCIIeOBaHUI B JjabopaTopud W B mpupoae (HaONIOJeHUE, W3MEpEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJIcHHE OOYYaIOIIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOIWTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCS OMOJIOTHYECKONW TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBS3b MEXKIY pPa3BUTHEM OWOJOTHH M COIHAIILHO-



SKOHOMMYECKUMH M SKOJIOTMYECKMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH [EATENPHOCTH 10 OTHOIICHUIO K OKpYXaolleil NpupoaHOW cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COONIOJATH MEpPBI
npopMIaKTUKH WHOEKITMOHHBIX 3a00JIEBaHMA, TIPAaBHJIa TIOBEACHUS B MIPUPOJE U OOeCreUeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUSX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHBbIC HAy4YHBIE OTKPBITHUS B O0JIACTH
OMOJIOTHH;

pa3BUTHE y O0YyYaIOLUXCS MHTEJUIEKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH B IMpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJIOTHH,
pelaemMbpIMi €10 Mpo0JieMaMH, METOJOJIOTHEH OMOJIOTMYECKOTO HWCCIICAOBAHMS, MPOBEICHHS
OKCIIEPUMEHTAIBHBIX HCCIICOBAHUM, pelleHus OWONIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIMTAHHUE Y 0OYYarOMIMXCs LIEHHOCTHOI'O OTHOILIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTHENbHBIM €€ OO0BEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T'€HETHUECKOU
IPaMOTHOCTH, OOLIEH KyIbTyphl NMOBEICHUS B NPUPOAE; MHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHue 00y4arIUMUC KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIOIb30BAHUN
(coOmrosenue mMpaBWJI TOBEACHHS B MPHPOJE, OXpaHbl BHJIOB, SKOCHCTEM, OHOCOEpHI),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSI U 3/0POBBSl OKPYKAIOUIMX JOAEH (COOMIONEHUs Mep
npoMIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  JKU3HEAEATCIBHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUN B TIOBCEIHEBHOM KHU3HH;

CO3/laHME YCIOBUHM Ui OCO3HAaHHOTO BbIOOpa OOYYAIOUIMMHUCSA WHIMBHYaTIbHON
00pa3oBaTeNbHOW TPAEGKTOPUH, CIOCOOCTBYIOMIEH TMOCIEAyomeMy MpodhecCHOHATLHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4yUCIIO YacoOB, OTBENEHHBIX HAa M3Y4YEHHE OHMOJIIOTMM Ha YIrIyOJIEHHOM YPOBHE
cpennero obmiero oOpasoBanms, coctaBiser 204 ugaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeI0).

Ot6op oOpraHm3alMoOHHBIX (GOpM, METOIOB U CPEACTB OOydeHHUs OHOIOTHH
OCYILECTBIISICTCS C YUETOM CIEIU(BHUKU €ro COJIEpXKaHHUsS M HANpPABICHHOCTH Ha IMPOJOJKEHHE
OMOJIOTMYECKOT0 00pa3oBaHUs B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0OpazoBaHwUs.

OO0s3aTenbHBIM YCIOBHEM IpU OOyYEHHH OMOJIOTHM HA YIIyOJIEHHOM YpPOBHE SIBIISIETCS
IpoBe/eHUE JIAbOPAaTOPHBIX M MpakTHUecKuX pabor. Takke ydacTHe OOydaroUMxcs B
BBIMIOJTHEHUH TMPOEKTHBIX U y4eOHO-HCCIEOBATEIbCKUX PadOT, TeMaTHKa KOTOPBIX
OTpesieNiIeTCs y4YUTEeNIeM Ha OCHOBE HMMEIOIIMXCS MaTepualbHO-TEXHUYECKUX PECYPCOB U

MECTHBIX MPUPOJHBIX YCIOBUM.



COJEP)KAHUE OBYYEHUA
10 KJIACC

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

Tema 1. Bnosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHasi Hayka. Kparkas uctopusi pa3BUTHs OHOJIOTHH.
buonornueckue Hayku U u3ydaemble UMH MpobOiembl. DyHIaMEeHTadbHbIE, MPHUKIAIHBIE U
MOMCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHue OuoIOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueii. 3HaUYeHHE OWOJOTHHM B MPAKTHYECCKOU
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMU HayKammy», «Cuctema OMOJIOTHMYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yUEeHUE

JKuBbie cucTeMBbl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIIOCTHOCTb, CJOXKHOCTh M  YHOPSAIOYEHHOCTD
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPraHM3allUs, CaMOBOCIPOM3BEICHUE, Pa3apakKMMOCTh,
WU3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHU OpraHu3allid >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIECTOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreOCHOTHYCCKHIA),
o6uoctepnsiit. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromnye »KUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHU3alUU.

N3ydenne xuBbIX cucteM. MeToasl Ouonormueckoi Hayku. HaOmroneHue, n3MepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMONM UM  HE3aBUCUMOM
nepemeHHoi. [lnanupoBanme skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. HymneBas
runore3a. [loHsTue BEIOOPKU 1 €€ JO0CTOBEpHOCTh. Pa3zdpoc B Omonornveckux naHHbix. OneHka
JIOCTOBEPHOCTHU TOJIYUEHHBIX pe3ylbTaToB. [IpUUMHBI MCKaXKEHHS! pE3ylbTAaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TIPU3HAKU IKU3HU», «DBHOIOTHYECKHE CHCTEMBD»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOrO  OpraHu3May,
«buoreorienos», «buocdepan, «MeToapl U3yUdSHHS )KUBOU MPUPOIBI.

O6opynoBanue: 1abopaTopHOe 000pyIOBaHUE /sl IPOBEACHIS HAOTIOACHUIA, U3MEPEHH,
HKCIIEPUMEHTOB.

IIpakTnyeckasi padora «l/icrnonp30BaHHE PaA3IMYHBIX METOAOB MPU H3YUYEHUHU >KUBBIX
CUCTEMN.

Tema 3. buosiorus Kjierkun



Knetka — cTpykTypHO-GYHKIIMOHAIbHAS €IWHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMUs, XpomaTtorpadus,
a7eKkTpodope3, METOJ MEUEHBIX aroMoB, auddepeHnranpHoe MeHTpUudyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uKkcupos8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSI.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) uzyyeHue Kiemox.

JdemoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «cropus
Pa3BUTHUS METOJOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydueHue MeTOJOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOdJIEMEHThl. Boga u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYIISALUH.
MuHepanbHbIe BELIECTBA KIETKH, UX OUONIOTHYecKas poib. Poibh KATHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckue nonumepsl. benku. AMUHOKUCTOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHasi cTpykTypa Oenka, HMenTHIHAs
CBs3b. BropuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxo. buonornueckue pynkunu 6enkos. [Ipuonui.

VYrneBonpl. MoHOCaxapubl, AUCAaXapuIbl, OJMrocaxapuabl W Tonucaxapuabl. OO
IUIaH CTpOeHuss U (U3MKO-XMMHMYECKHE CBOMCTBa yriieBojoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlununsl.  T'mapodmnbHo-ruapodoOHBIe  cBoiictBa.  Knmaccudukaums — nummmos.
Tpurnuuepuasi, pocoaunuabl, BOCKH, crepousbl. buomornueckue Gpynkiuu munuaos. Oo0mme
CBOMCTBa OHMOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIYIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KucaoT. HykieoTuasl.
[Tpuntun xkomrmementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — aBoitHas cnimpaib.
Mecronaxoxaenue u ononorndeckue Gynkuu JJTHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B Mojiekyiae AT®. buonornueckue
¢ynkunn  AT®. BoccTaHOBIEGHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTMOMUKU, HPOMEOMUKU.

CtpykrypHast OuoONIOTHs: OMOXUMHYECKHEe W OMO(pU3MUECKHUe HCCIEAOBAHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyn. Mooeruposanue cmpykmypol U QyHKyuu
buomonekyn u ux komniekcos. Komnvromepmwiti Ousaiih u opeaHu4yecKuii cunmes OUOMONEKY1 U
UX HENnPUPOOHBIX AHATI0208.

JdemoHcTpanuu

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

Huarpammbl:  «PacnpenesnieHne XHMHYECKHX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpeneieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAEN.



Tabmunper u cxembl: «llepuonnyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABD», «BemecTtBa B cocraBe oOpraHu3moBy, «CTpOeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YriaeBofoB», «CTpoeHHEe MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MOJeKyabl ATD.

OO6opynoBaHue: XMMUYECKas MTOCYy1a U 000pyI0BaHHE.

Jla6opaTopHnasi pabora «O6HapyxeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTopnasi padora «liccienoBanre HyKJIEHHOBBIX KHCIIOT, BBIICJICHHBIX M3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunel KIETOK: dyKapHOTHYecKass W mpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mNpoOKapuOTHYECKOW KieTkH. Kierounass crTeHka OakTepuid ©  apXew.
Oco0eHHOCTH CTpOEHUS TeTepOTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crtpoenre u pyHKIMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lmasmarnueckas meMOpaHa
(razmanemma).  CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3
MJIa3MaTHUeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomynponunaemocts mMemOpanbl. PabGora
HaTpUil-KaJIMeBOro Hacoca. DHAOUTO3: MUHOIUTO3, paronuro3. Dx3o0muto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[utommazma. I{uro3onb. Ilutockener. JIBmwkeHue nurToriazmbl. OpraHouabl KIETKH.
OnHOMeMOpaHHBIE OpraHOUbI KIETKHU: dHAomnazMatudeckas ceth (IJIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpocHHE U (YHKIUU. B3anMMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIIETKH.
CtpoeHue TrpaHyIsipHOTO peTUKynyMa. Mexanusm Hanpasnienus oeaxoe ¢ JIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOYHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkius anmnapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I onv0xcu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHM, IIACTHIbL. [Ipoucxodicoenue
mumoxouopuui u niacmuod. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHJApUNA U T1acTuA. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TILIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThl, XPOMOIUTACTBI, JIEUKOILJIACTHI  BBICIINX
pacTeHuH.

HememOpannbie opranouzsl kieTku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPTraHOWIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MpllIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIeMmoK.
Muxkpotpybouku. Krerounsrii mentp. CTpoeHHWE | JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpoTtpyOouku nurtoriasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopuvie benxu.

Anpo. OOosouka siApa, XpOMAaTUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepubiii 6enKoBbIN MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HHTEp(da3HOM
sape. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. /Jlunamuxa s0epHot
06010uKU 8 MUmo3ze. H0epHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAss  XapaKTEpPUCTUKA  KIETOK  DYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON ).

JdemoHcTpanuu



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

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

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpPOIpernapaThl PacTHUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenaparhl 0aKTepUaTbHBIX KICTOK.

JlabopaTopnasi pabora «l3ydyeHne CTpOeHMS KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHasi padora «/ccienoBaHue Iia3MoiIn3a U JEMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKAX.

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

Tema 6. O0MeH BellecTB M NMPeBPallleHUE JHEPTUH B KJIeTKe

AcCCUMWISINS U TUCCUMUISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KuUCIOpoAa B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: npeBpaimeHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHOro Merabosm3ma. DepMeHTHI, UX CTPOCHHE,
cBoiictBa W MexaHusM neictBus. Kodepmentsl. Otnnuns (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBaTOpbl ©  OCIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMHA OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHUYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnozo yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs,, Cs. u CAM-munvr pomocunmesa. [IpoagyKTUBHOCTD (DOTOCHHTE3A.
Bnustaue pa3nnuHbix pakTopoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHIE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3a.

AmnaspoOHble opranusMbl. Bunbsl Opoxenus. [IpogykTel OpoKeHHS M MX HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBUTENBHBIM 3Tal.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UM KJIETOYHOE JbIxaHue. Ponb MUTOXOHIpU B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OxkuciautTenbHoe GocHopHINpOBaHUE.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB Neped  aHadPOOHBIM.
D¢ hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

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

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTUYecKuid oOMen», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

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

JladopaTtopnasi paGora «/3yueHHe KaTaIUTUYCCKONM aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaiaas3bl)y.



Jladboparopnasi paGora «l3yueHue (epMEHTATHBHOTO pACIICIICHUS TEPOKCH/IA
BOJIOPOJa B PACTUTEIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopnas padora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKECHUS U JIBIXAHUSI.

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

Peakuuu marpuyHoro cuHresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsauus HacneacTBeHHOW uHpopMmanuu. ['eHeTHUecKuil KoJI, ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMnbel TpaHCKpUNIUK: KOMILJIEMEHTApHOCTD,
AHTUIAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YciaoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oernka.

Coepemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHu3anus reHoMa y MpoKapuoT U
9YKapHoT. Perymsanus akTUBHOCTH T'eHOB Yy mpokapuoT. I'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupychl — HeksleTouHble (JOPMBI KU3HU U 0OIUraTHble mapazutbl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszunenmwiti yukn JHK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbpie 3a0oyieBaHuMsi 4enoBeKa, KUBOTHBIX, pactenuii. CIIUMJ[, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugog («bigdatay) cmpyxmypHuvix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konbuos, JI. . UBaHOBCKUH.

Tabmumpt w  cxemsl: «buocuHTes Oenkay, «l'eHeTmdyeckuid Kkom», «Bupyce,
«bakrepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsnus. Mutepdaza m muro3. OcoOeHHOCTH
mpoIrieccoB, npoTtekaronux B uHTepdasze. [loaroroska kieTku k AeneHuro. [IpecuHTeTHYCCKUIMA
(MTOCTMUTOTUYECKUI), CUHTETUYECKM W MOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permkanums.  [lpunuuner  permukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHusm
perumkamuun - JIHK.  Xpomocomsl.  CtpoeHune xpomocoMm. Tenomepsl M TeloMepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapHOTHUM. JIMIUIOMAHBIA M TaruioNIHBIA HaOOpPBl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Henenne kierkn — Muto3. CTagum MHUTO3a U NPOUCXOIAIIME B HUX IMPOLECCHL. THIIbI
muto3a. Kaprnoknnes n nutokuses. buonornueckoe 3HaueHUE MUTO3A.

Perynauus MUTOTHYECKOTO IMKIAa KIETKH. lIporpammupyemas KieTO4YHas TUOeIb —
arnomnTo3.



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

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHUE XPOMOCOMY,
«Pemmukanusa JJHK».

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

JlaGoparopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlabopaTopnasi pabdora «Habnronenre MuTo3a B KIETKaX KOHYMKA KOpeENIKa Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

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

B3anmocCBs3b yacTeli MHOTOKJIIETOYHOTO OpraHus3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe nejoe. 'omeocras.

Tkanm pacrenmit. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAs,
MPOBOASIIAsl, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX M  4EJIOBEKA. TWUIbl JKUBOTHBIX TKaHEH: HJNUTENUATIbHAS,
COEMHUTENbHAsA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTPOEHHUA, (PYHKIHMH U pPacrosioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesioBeka. DYHKIIMU OpraHOB U CUCTEM OPI'aHOB.

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

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX pAaCTEHUW: TPONMU3MBI M HACTHUHU.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeoBeKa: MbleuHas cuctema. Pediexc. CkenerHeie
MBIIIIIBI U UX paboTa.

[Muranue opranusmos. [loryomnieHue BoJbI, YTIAEKUCIOrO Ta3a U MUHEPAIbHBIX BELIECTB
pacteHusmu. [IuTanue >XMBOTHBIX. BHYTpHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. lIumeBapurenbHble
»enesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[prxanue »wuBoTHBIX. J{uddy3us razos yepes
NOBepXHOCTh KieTKU. KoxkHoe npixanue. JlpixarenbHas MOBEpXHOCTh. XKabGepHoe U JNEroyHoe
JIpIxaHue. JlpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE
CTPOEHHUsI JIETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenpHas cucTeMa uejoBeka. MexaHusm
BEHTUJISIIIAM JETKUX y TITUI] U MIEKOMUTAOIINX. Perynsnus apixanus. J[prxaTenbHble 00bEMBI.

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



KpOBOOOpaIieHusl.  OBOJIIOLMOHHBIE  YCIOXHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsusi.

Boinenenune y opraHu3moB. BeineneHue y pacTeHuid. BeineneHue 'y JKUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbl BbleneHusd. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIIACIUTENBHON cuUcTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u ¢pyHKkunoHupoBaHUe HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MIPOU3BOHBIE. 3alllUTa OPraHU3Ma
oT OoisiesHed. MmmyHHas cucrema uesnoBeka. KIeTOUHBIHW M TyMOpadbHBI HMMYHHTET.
Bpoxnéuapli W TpHOOPETEHHBIM  CIEM(PUYSCKUNA HWMMYHUTET. Teopus KIOHAJIbHO-
cesiektuBHOro ummynureta (I1. Opnmux, ®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHA.

Pa3apaxkuMocTe M perynauMs y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauEHUE.

HepBHas cucrema u pediekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u peduexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbpHas perynsuuss ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. /[lelicTBMUEe TOpMOHOB. B3amMOCBSI3b HEpPBHOU U
SHJOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemoHcTpanuu

IToptper: W. I1. I1aBnos.

Tabmuipel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTeMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEeKOMBbIX», «TkaHuU pacTeHUN»,
«Kopuesbie cuctembl», «CtpoeHue crebms», «CTpoeHHe JIHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenosekay, «llumeBapurenbHas cucrema», «KpoBEHOCHas cucremay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiienurensHas cucremay, « JHJIOKPUHHAS cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IuIaHapun», «BHyTpeHHee cTpoeHHue J0KI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema ntuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
HK3EMIUIIPHl KOMHATHBIX PacTeHUi, repOapuu pacTeHHH pa3HbIX OTJIENIOB, BIAXHbBIC IIpenapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeIOBEKa,
o0opysoBaHuEe JJs JIEMOHCTpAallMd TOYBEHHOTO W BO3AYIIHOTO MUTaHUS PACTCHMIA,
pacuieruieHus Kpaxmaiga ©  OelIKoB TMoj JelcTBHEM (EepMEHTOB, 00OpyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHOM €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHBIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3ydyeHne TkaHel pacTEHUIN».

JlaGoparopHas padora «/3yyeHre TKaHeH )KUBOTHBIX.

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

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIItoUasi BETE€TaTUBHOE) M MOJI0BOE. Busl
0ecrooro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pasmuoxkeHue. IlonoBeie kieTkn, Wi ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Mmeitosze. Kpoccunrosep. buonornueckuili cMmbica Meiio3a U MOJIOBOTrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJlOBbIE  Keye3bl.
OO6pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Om1o10TBOpPEHHE W AMOPHOHAIBLHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 2nasHvlx npoorem smopuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JATyIKu). JIpoOienue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunupogannoe opobnenue. bracmyna, munovi
onacmyn. OCoOOEHHOCTH NPOOJEHUS MICKOTHUTAIONIUX. 3apOABIIIEBbIC JTUCTKH (TacTPYJISAIIHS).
3aknaZKka OpPraHoB M TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIusiHUE YacTel
pa3BHBAIOIIETOCS  3apojbiiia (IMOpUOHANBHAS WHAYKIMSA). 3akiajka I[JIaHa CTPOCHHS
JKUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEJIBI.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbId mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSL y JKUBOTHBIX M ueloBeka. [leprojpl OHTOreHe3a 4YelloBeKa.
CrapeHue U cMepTh KaKk OMOJIOTHYECKHUE MTPOIIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m crnopodur. Melio3 B KH3HEHHOM
nukie pacrenmii. OOpa3oBaHue CIop B TIpolecce Melo3a. ['aMeTroreHe3 y pacTeHHIA.
OnnofoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBl PETYISIIIUU OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraTuBHOe pasMHOXKEHHE», «THIIBI OecrioNoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXEHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUUEKIECTKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe u Hempsimoe paszBuTHe», «Pa3zBuTue Maiickoro
Kykayn, «Pa3zsurue capanum», «Pa3BuThe JIArymKku», «{BOMHOE OMIOIOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAacTeHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamyCTbl», <OKWU3HEHHBIA LHMKI MXa», <OKU3HEHHBId LMK ManopOTHUKAY,
«KU3HEHHBIN UK COCHBIY.



O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sSIMIIEKICTOK U CIIEPMATO30HI0B,
Mozelb «L UK pa3BUTHS JIATYIIKH Y.

Jlaboparopnass paGora «/3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckass padora «BpIsiBIeHME TPU3HAKOB CXOJICTBA 3apPOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH H U3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHS TEHETUKM Kak Hayku. Paborel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEJIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, YHCTas JIMHUSA, THOpUABI, TeHOTUN, (heHoTHrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUI, MOJICKYISIPHO-TEHETUYECKUM.

JdemoHcTpauuu

optpersl: I'. Mengnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
Benosepckuii, I'. /1. Kapnieuenxko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxembl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS».

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCIICOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuIoB mepBoro mokoyieHus. IIpaBuino momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0oH
paciernieHus npu3HakoB. L{uTomornueckre 0CHOBBI MOHOTHUOPHIHOTO CKpeliuBaHus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyromiee — ckpeniuBaHue.  [IpoMexyTOuHBI ~ XapakTep — HaclielOBaHUS.
Pacmiennenue npu3HakoB MPH HETIOJIHOM JTOMUHUPOBAHUU.
JurnOpugHoe ckpemuBaHue. Tperwii 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYecKe OCHOBBI AUTUOPUTHOTO CKPEIHBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUIEHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpPHUsSI HACIEACTBEHHOCTH.

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

I'enotun kak 1nenoctHas cucrema. IlmeloTponusi — MHOKECTBEHHOE JACHCTBHE TE€HA.
MHoOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX TE€HOB. KoMIIeMEeHTapHOCTb.
Onucras. [Tonumepus.

I'eneTndeckuii KOHTPOJIb pPa3BUTHUS PACTEHHUM, JXUBOTHBIX U YEJIOBEKA, a TaKkKe
(GU3MONOrMYeCKUX TPOLECCOB, TMOBENECHHUA W KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3UH — MApa3UT» U «XO3IUH —
MUKpoOromy. ['eHeTHUecKne acreKThl KOHTPOJIS M U3MEHEHHUs HAacleACTBEHHON HH(OpMAINK B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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



Tabmumpl u cxemsl: «IlepBblii 1 BTOpOi 3akoHBI MeHnens», «Tperuii 3akoH MeHnaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «CLemnieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30od by, «'eHeTnka monay, «Kapuorumn yenoBekay, «Kapruotumn aApo30Qpuiib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3aumoaeincTBie reHoBY.

OO6opynoBaHue: MOJIETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIOB TEPBOTO
MOKOJICHUS] U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJ0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMHU CLETIEHHOTO HACJIeJOBAaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduay.

IIpakTuyeckass padora «/3ydeHne pe3ylnbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «lI3yyeHne pe3ynbTaToB JUTMOPUAHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoruna u cpeabl npu GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKU. BuUIbI  U3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUMBOCTh. Ponb cpeasl B (opMupoBaHMM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbI psii M BapualMoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MEHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW HM3MEHYMBOCTH. Buubl
TeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOW MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYUBOCTH. POJTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B [Ipe/iesIax OJTHOTO BHU/IA.

MyrtanonHass HW3MEHYMBOCTb. BHABl MyTaluid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLIUPOBAaHHbIE MYTalMHU. SE€pHBIE M IUTOIUIA3MAaTUYECKHUE MYTallUHU.
Comaruueckue W MOJOBble MyTauuu. [[pUYMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOIO Ipouecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacnenctBeHHoW wu3meHuunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHYHMBOCTH |
HACJIEJCTBEHHOCTb.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOpPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmunel 1 cxembl: «Buasl HW3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYHBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDLY, «Meitio3y, «OnI010TBOPEHUEY, «I"eHeTHUeCcKUE
3a001eBaHUs YeIOBEKay, «BUbl MyTammii.

O6opynoBanue: XUBbie U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi padora «lccinegoBaHue 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAJia U BapUAIlMOHHOW KPUBOW.

IIpakTHyeckas padora «MyTtauu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapruotun uenoBeka. MexayHapoiHash NpOrpaMMa HUCCIENOBAHMS TI'€HOMAa 4YeEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUECKHH,
NONYJSALUOHHO-CTATUCTUUECKUHM, MOJIEKYyIsipHO-TeHeThYeckuil. CoBpeMEHHOE OIpeaesieHue



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomoubto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacineaCTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAU€HHE MEIUIMHCKOW T€HETUKU B
MNPEIOTBPALICHUN U JICUEHUU TeHETHMYeCKUX 3a00JieBaHUN uenoBeKa. MeIuKo-TeHETHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «TE€HETUYECKOTO Ipy3a». DTUUECKUE aCIEKThI
WCCJICIOBAHHI B 00JIACTH PEIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOpbl MOBHIIEHHON YYBCTBUTEIHHOCTH YEIOBEKa K (DU3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXKaloIlel cpenpl. ['eHeTnueckas NpeapacnoioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoHcTpanuu

Tabmumer u cxembl: «KapuoTtun denoBekay», «MeTOIbI M3yUeHUS TCHETHKH YEIIOBEKaY,
«['enetnueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTnyeckas padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus MU ceneKkuus. 3apoXACHHUE CeleKIuM U JomecTukanuu. Yuenne H. U.
BapuoBa o L{enTpax mpoucxoxaeHnuss 1 MHOTO0Opa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUW MW TMOpoA KUBOTHbIX. CopT, mOpoJa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBoctd H. WM. BaBuioBa, ero 3nauenue st
CENIEKIIMOHHOM paboThHI.

MeTonpl ceneKImoHHOU paboThl. MIcKkycCcTBeHHBIN 0TOOpP: MAaCCOBBIN U MHIUBUTYaTbHBIN.
DTtanbl KOMOWHAIIMOHHON ceNieKIuu. VcnbITanue mpou3BOAUTENeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIILIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIN3a
JHK.

HcKkyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaamanuoHHBIA U
XUMUYECKMM MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAaKTUPOBAaHUS M MeTonoB pekomMOumHaHTHbIX JHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJeKIUH.

[Tomyyenue monumionaoB. BHyTpuBHmoBas rubpuamszanusa. bBIW3KOpOJICTBEHHOE
CKpelrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpemuBanue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALUAL
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHas pegoNtOYUsLY.

CoxpaHeHHEe W U3Y4YEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHN U MX JAUKHAX
ponuyel s cO3JaHusl HOBBIX COPTOB U THOPUIIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUsT CYWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHuem COBPEeMEHHbIX MeMmo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmueHbIX MEXHON02UL.

JdemoHcTpanuu

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

Tabmuret 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTUY», «METONbI CeleKIun»,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlaGopaTtopHasi padora «l/3ydyeHre COPTOB KYJIbTYPHBIX PACTEHUU W MOPOJ JOMAIIHHUX
YKUBOTHBIX.



JlaGoparopHas padora «/3yueHre METOI0B CENIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTEHUII.

Ikckypeusi «OCHOBHBIE METOJBI U JOCTHXKEHHS CEJIEKLIMU PACTeHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHAas OHOTEXHOJIOTHS: XJeOoIeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoaornueckuii cuutes. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOoTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABIEHHOIO  W3MEHEHUS W
KOHCTPYHPOBAHHUs TEHOMOB C II€JIbIO MOJYYEHHSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKAIINX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHUE MTYTH.

Kiierounass nnkeHepusi. Meroabl KylbTypbl KJIETOK M TKaHEH PacTeHUH M >KMBOTHBIX.
Kpuobanku. Comarudeckas rubpuauzanus M coOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TaryiOWJIOB B CEIEKUWUHU pacTeHuil. [lonyuenue MoOHOKIOHANbHBIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMS SWLEKIETOK U KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUMM SIEP
KJIETOK. Texwonocuu 0300posienus, KyIbMueUpOBaHUs U MUKPOKIOHAIbHO2O PAZMHONCEHUS.
CeNbCKOXO3AUCTBEHHBIX KYILbIYD.

XpoOMOCOMHAasl U T€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYUPOBAHUE
pexomObunantHeix J{HK. Cozdanue mpamnceennvix opeanuzmos. JJOCTHKEHUS W TEPCHEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. OKOJOTUYECKHE M OSTUYECKHE MPOOJIeMbl TeHHOM
WHKEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [IP-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHAIU3 IPOTEOMA YEJIOBEKa JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepamnus paka. 3D-
OuouHXeHepus [UIsl pa3pabOTKu (YHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHH TpEXMEpPHOro OMONMPUHTHUHIA U
ckaddonarHra U peleHns 3aa4 NepCOHANTU3UPOBAHHON MEIUIIUHBI.

Co3naHre BEKTOPHBIX BaKIUH C IEJbI0 OOecreyeHHs KOMOMHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiuonupoBanus PHK-
CoJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuubt u  cxembl: «/cronb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IPOU3BOACTBEY, «KiteTouHas nHKeHepus», «I eHHass HHXKEHEepUs».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOITOYHOKHUCIBIX IPOAYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH
OpomouronHas Teopusi Y. [lapsuna. [Ipeanockuiku BOSHUKHOBEHMS TapBUHU3MA. JKU3HB
U Hay4dHas JnearenbHocTsh Y. JlapBuHa.



JBwkymmue cuibl dSBodonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pa3MHOXEHHUS OpPraHMW3MOB, HACJIEICTBEHHAsh HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnu (CTI). HeitTpanbHast TeOpust SBOIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHUE SBOJIOIMOHHON TeOprH B (HOPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukosn, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuupl u cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JIecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAHUS TPHUCIIOCOONCHUH y PpacTeHUd W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHme», «llopoasr romyOei», «MuorooOpasue
KYJIBTYPHBIX (opM KamycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBIKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIC
MOJIOKEHUSI CHHTETUUECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[Monmynsmust kak 37MeMeHTapHas equHuIa 3BOJOIUH. COBpPEMEHHBIE METOABl OIICHKH
TeHETUYECKOT0 pa3Hoo0pa3us v CTPYKTYpPHI monyisiiuid. MI3menenne reHooH1a mOnyssiiuy Kak
3JIEMEHTApPHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
Baiiabepra.

OnemeHTapHble (HAaKTOPHI (IBMOKYILME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIecce.
KoMOunaTtuBHas wu3MeHYMBOCTh. Jlpeiid TeHOB — ciyuyaiiHble HEHANpPaBICHHBIC W3MEHCHHUS
YacTOT ajuieyied B mOmyssnusx. DPGdeKT ocHoBatrens. Idgexm OYymvLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hgexma
opeucha cenos 6 Oonvwux u Marplx nonyaayusax. Murpanun. V307U TOMYJSISIHA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononornyeckas (pernpoayKTUBHAS).

EcrecTBenHbIit 0TOOp — Hamparisitonui (aktop sBomonur. DopmMbBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMJIM3UPYIOIMINMA, pa3pbiBatommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HukHOBEHHE 1 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrocobIeHHOCTh OpPraHUu3MOB Kak pe3yldbTaT MHUKPOAIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaaanTaruu. [Ipumepsl npucmocooIeHni
y opraHu3moB: Mopdomoruueckue, (QU3NOIOTHYECKHE, OMOXUMHYECKHE, TIOBEIACHUYECKHE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOLUH.
M3omsuust — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BHUA000pa30BaHUSA:
ajutonatpuieckoe (reorpaduyeckoe), CHMMIATPHYECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JauTeIpbHOCTh SBOIIOIMOHHBIX ITPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouosornu B pa3paboOTKe HayyHBIX METOJIOB COXPAaHEHHUS
O6unopa3zHooOpazusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO035€B. MeXaHHU3Mbl
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynsluroHHas CTPYKTypa BUIA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIIBI  3BOJIOLHNY,



«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON Qopenuy», «l'eorpadudeckas H30JAIUAS
JUCTBEHHUIIBI CHOMPCKON M JTIMCTBEHHUIIBI JaypcKoi», «[lonmynsinmoHHbIe BOJTHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema eHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHE, «MHycTpranbHbIi MEJIaHU3M», «OKuBblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka »KHBOTHBIX», «lIpemympexnaromias okpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTraHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buna», «Bunsl-aBoitHukH», «CTpykTypa BHIa B mpupoae», «CrocoObl
BunooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUIA000pa3oBaHue BUIOB CHHHI, «llomummounsl pacteHuit», «KamycTHo-
pEeACUHBI THOPUI.

O6opynoBanue: repOapuy pacTeHUI, KOJUICKIIMA HACEKOMBIX, Yydyesa MTHUI[ U 3BEeper ¢
npUMepaMHu pa3jMYHbIX MPUCIOCOOJIEHUH, Yydyena MNTHIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHuii OIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHHE U3MEHUMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi padora «lIpucmocoOieHus OpPraHU3MOB M UX OTHOCHUTEIbHAs
11EeJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/II0Lus U €€ pe3yJbTaThl

Mertoasbl u3ydeHuss MaKpo3BoJtouy. [lasieoHTOIOrMYecKue METOAbl U3YyUEHUS SBOJIOLINH.
[Tepexonubie popMbl U PUIOrEHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomronuud. CpaBHeHue ¢uopsl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUAbI-OHIEMUKH U PEITUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(POIOTHISCKUE METOMBI M3YYCHUS SBOIIOIUH.
['eHeTnyeckne MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHATOTMYHbIE OpraHbl. PyarMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIspHO-
TeHeTHUYECKHe, OHOXMMHUYECKHE M  MaTeMaTUYeCKHe METOAbl HU3YYCHUS  OBOJIIOIIHH.
I'omonoruunsie rersl. COBpeMEHHBIE METO/IBI ITOCTPOSHUS (DUITOTCHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAaIlUU U SBOJIIOIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBWiIa) JBOMIONUHU. [lpunyun  cmemsvl  hyHKyUil.
HeobpaTtumocTs 3BoMoNMU. AanTUBHAS paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIINH.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. Kosanesckuii, @. Mrosuiep, J. ['ekkensb.

Tabmuipl U cxembl: «PUITOTEHETHYECKUNA P JIOMIAAN», «APXECONTEPHUKCY, «3BEpPO3yObIe
siepbl», «Creronedansny, «PuHnopuTse», «CeMeHHbIe ManopoOTHUKNY, «buoreorpadudeckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukrTbl», «HadanpHble cTaaud SMOPHUOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHbD»,
«PynumeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI YelOBEKa W IIMMIIaH3e», «l1aBHBIE
HaTpaBIIEHUs IBOIONUNY, «OO0IIMEe 3aKOHOMEPHOCTH BOIIOIIUN.

OO6opynoBaHue: KOJUICKIIUU, repOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHe )KM3HU HA 3emJie

HaydHble THIOTE3b MPOUCXOXKACHUS JXKU3HH Ha 3emiie. AOHWOreHe3 W TMaHCIEPMUs.
JloHayuHble TPEICTABICHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxkaeHue KU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE dTanbl HEOpraHWYeCcKol Bomonnu. [InanerapHas (reojoruyeckas) BOJFOIHS.
XuMHUECKasi 3BOJIONMS. AOHOr€HHBI CHHTE3 OPraHMYECKUX BELIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB U3 MoHoMmepoB. KoauepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHoro Oymbona Jk. XonjaeiHa, reHeTHYecKas
runoteza I'. Mémnepa. PubGosumsr (T. UYekx) m rtmmoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

Ucropus 3emmnm u Metonsl €€ wusydeHus. lckomaemble OpraHW4ecKHUE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKajaa: 30Hbl, IPbl, HEPHOBI, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Boitouuu. llosBieHrE U 3BONIOLMS NEPBBIX KIETOK.
Oomonnss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHbIE MHKpPOOHBIE
OMOTUIEHKM KaK aHajor mepBbIXx Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBONIOLMOHHOE TNPOUCXO0KICHHE BHUPYCOB.
[IpoucxoxxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuit Ha cymry. IlosBieHHME CHOPOBBIX pacTEHHHM W 3aBOEBAHME HMMM CYLIM.
CemeHnHble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJNIOLUM KUBOTHOro Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBBIC
XKHUBOTHBIC. J)KU3Hb B BOJie. DBOJIONMS MO3BOHOUHBIX. [Iponcxoxnenne ampuOuidi U penTHIIHA.
[Ipoucxoxxnenne miekonuraoumx U ntul. [IpuHnun ximouyeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emMIIe TI0 3paM U IEpUoAaM: apXei, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30M. OOmasi XapakTepHCTUKa KJIMMaTa M TIeoJOrHMYecKuX mnpoueccoB. llosBrneHue wu
pacuBeT XapaKTEpHBIX OPraHM3MOB. YTiIeoOpa3oBaHUE: €ro yCJIOBUS U BIUSHHE Ha Ta30BbBIH
coCTaB aTMOCQEPHI.

MaccoBble BBIMHpaHUs — DKOJIOTMYECKHE KpHU3HCHI mpounuioro. IIpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH AKOJOTHUECKUI KpHU3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHuunel kiaccupuKalnud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. . Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema ombita JI. Ilactepa mo u3ydeHuro
camo3apoxkJeHus: xu3Hm», «Cxema omnbita C. Muepa, I'. FOpu», «3JTtanel HeopraHM4ecKon
sBosoIUNY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o0Opa3oBaHUsi JyKapuoT NyTéM cuMmOHoreHeza», «CucremMa JXKHBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKICTOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpocian», «Mxm», «llamoporHukn», «l'onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimuey», «Kumednomonoctabie», «llnockue dYepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkaromuecs», «IITume,
«Muekonuraronue», «Pa3Butue KM3HM B apXeWCcKou ope», «Pa3BuTme IKHM3HU B



MpOTEPO30MCKON 3pey, «Pa3BuThe >KU3HM B MAICO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe »KU3HM B KallHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAEJOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yyudeja NTUL U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, IMOJIE3HbIX
MCKOIIA€MBbIX, MYJISI’KU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgabdoparopHasi padora «MogenupoBanue onbiToB Mumiepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHUHTE3a OpPraHMYeCKUX COSIMHEHHUH B IEPBUYHOM aTMochepe».

Jlaboparopnasi pabGora «/I3ydyeHre M OINKUCAHUE HCKOMAEMBIX OCTATKOB JPEBHHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «V3ydyeHne oOCOOEHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «/3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosiornv. MeToasl aHTPONOJIOTUH.

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

CxonmcrBo  uenoBeka € KMBOTHBIMM. (CHcTeMaTHYeCKOE IIOJOKEHUE  UeJOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuosiornyeckue, (HU3N0JIOro-OMOXMMHUYECKHe, MoBeAeHueckue. OTiauuus ueioBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

JBwkymme  cwibl  (dakTOpel)  aHTPONOreHe3a:  OMOJOTHYECKHE,  COIMaJIbHBIC.
CootHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. PanHue yenoBexooOpa3Hble 00e3bsIHbI (IPOKOHCYJIBI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsiH U JI0JIeH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JroAeil. YelnoBek yMelnbld, MEepBble U3TOTOBICHUS Opyauil Tpyna. Yemoek
MPSIMOXOJISANIUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek reimenbOeprekuii —
00U IPeOK HEeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKH
Kak BHUJ JIIOJICA XOJIOJHOrO Kiaumara. YenoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKHM
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenetnka u najieoreHOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJSIUSAX YEIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. IlonmyasuoHHbIe BOJHBI, Apeiid reHOB, MUTpaLUs U
«3¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeonaHasi (€Bpaswiickas),
aBCTpaJIO-HErpOuIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCcKo-aMepuKaHcKas). Bpems u
NyTH pacCcelieHHs 4YeloBeKa 1o IuiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCT  pacu3Ma.  [IpHCIIOCOONIEHHOCTh  4YeJOBEeKa K  PasHbIM  YCIOBHSM
OKpY’Karolie cpenbl. BrausHue reorpaduueckoit cpensl U Apeiida reHoB HA MOPQOJIOTHIO U
(bU3HOJIOTHIO YeTTOBEKA.

MexIuCUUIIMHAPHBIE METOAbl B  (hu3MYecKkod (OMOIOTMYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALIMM.
buoconumanpHple  HMCCIIENOBaHUSA  NpPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLHHA
OHMOJOTUYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu



[Toptpetsi: Y. HapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumer u cxembl: «MeTOIbI  aHTpOMOJIOTHHY», «[ OJOBHOW MO3T 4YeloBEeKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI», «CKENIeT 4eloBeKa M CKeleT MuMMaH3e», «PymTuMeHTsl u
aTaBU3MBbD», «J/IBWXKyIIME CHJIBI AHTPONOrEHe3a», «IDBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurex», «HemoBek ymenbli», «UenoBek npsAMOXoasuIuiny, «/eHUCOBCKUN YeTOBEK»
«Heangepranbup», «KpomanboHIb», «lIpenku uenoBeka», «ITambl HBOJIOLNUN YEJIOBEKa»,
«Pacsl yenoBekay.

OO6opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUaIbHON KYJIbTYpPHI TIPEIKOB
4yenoBeka, penpoaykiuu (dotorpaduu) KapTUH € MHUGDOJIOTHYESCKUMH U OUOICHCKUMH
CIOKETaMH MIPOUCXOXKICHHSI YelloBeKa, ¢oTorpaduy HaX0JA0K UCKOMAEMbIX OCTAaTKOB UYEIOBEKA,
CKEeJIET YeJIOBEKa, MOJIETb Yepera 4eloBeKa M Yepera HIMMIIaH3€, MOJIEIb KUCTH YeJIOBeKa U
KHCTH IIMMITaH3€, MOJIETIN TOPCa MPEAKOB YEJIOBEKA.

JladopaTtopnasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IIpakTHyeckas padora «I3ydyeHue 3K0JOTNYECKUX aJalTallMi YEIOBEKay.

Tema 6. DJkoysiorus — Hayka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kaloluleid cpenoi

3apoxneHue U pa3BuUTHE dKoinoruu B Tpynax A. ['ymGombara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
3KOJIOTHHU C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpYKarollel Cpeibl: JOKaIbHbIH,
pErnoHAaIbHBIN U TTTO0ATBHBIN.

3Ha4YEeHHE SKOJOTMYECKUX 3HAHUM /I YeJNOBEKa. DKOJOTMYECKOE€ MHUPOBO33pPEHHE KaK
OCHOBa CBs3€H uyenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIBTYpPhl M
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

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

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

JlaGoparopHas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCICTOBAHMINY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudecknue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa. Kiaccudukanus
HKOJIOTHYECKUX  (aKkTOpoB:  aOMOTHYECKHe, OHOTHUECKHe, aHTpomoreHHole.  OOmme
3aKOHOMEPHOCTH JAeHCTBUs dKoJornueckux (aktopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropbl. CBeT Kak 3Konorndeckuid ¢paxrop. JlelcTBrE pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYIMMbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJbHAs poJib cBeTa. POTONEPUOAU3M.

Temmnepatypa kak sKkojoruyeckuii (axrtop. JleWicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosmormueckuit (akrop. IlpucnocoOieHus pacteHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanmst pacrteHuii 1mo oTHomeHWI0O K Boje. [Ipucrocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYLIHAs, IMOYBEHHAs, TNTyOWHHas
MOJMTOYBEHHAS, BHYTPHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opraan3MoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX cpefax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOM (opme. JKuzHenHsie (Hopmbl
pacTeHuii: AepeBbsi, KYyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TPaBbl, OJHOJETHUE TPaBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOCHHUsI ¥ 00pa3a KU3HHU.

buotnueckne  dakropbl. Buapl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomnepaius, MyTyain3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dopuueckue, (padpuyeckue). 3HaueHHE OMOTHUYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpMHIIUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «IKoJorudeckue (HakTopb», «CBETOBOM CIEKTP», «IDKOJIOTHIECCKUE
TPYNIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMIOKPOBHBIE >KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOTHYECKUE aJanTallii KHUBOTHBIX», «Cpeapl OOWUTAaHUS OPTraHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIe HOpPMBI pacTeHuin», « Ku3HEeHHbIE (OPMBI JKUBOTHBIXY,
«9KOocHucTeMa IHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumangectBoy, «llapasutuzmy», «Korkypenmnusy, «Cumonosy, «KommeHcamuzmy.

O6opynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTMYECKHX (HAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pactenusi, repOapuM U KOJUIEKIIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuil, 4Yydena NTHULl M 3Bepel, repOapuu pacTeHUil, OTHOCAUIMXCS K THUrpopHUTaM,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuul W KOJUIEKIUU PACTEHHUM M KUBOTHBIX, O0JIaJaOLINX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUICKIIUA PACTEHUH W JKMBOTHBIX PAa3UYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIONINX B PA3IHYHBIX OMOTUYECKUX B3aMMOCHCTBHSIX.

JladopaTopHasi padora «BrIsBieHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladboparopnasi pabora «BbisiBIeHHE TNPUCIIOCOOJECHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEpaTypPhbI».

JlaGopaTtopnass paGora «AHaToMHuYecKHe OCOOEHHOCTH PACTEHHUH W3 pa3HBIX MeCT
oOUTaHUY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKNE XapaKTePUCTUKHU Momysiiun. [lomynsnus kak OHonorudeckas CHCTeMa.
Ponp HeogHOpomHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHM BHIIOB B
(bopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI NOMYIIsiHii. OCHOBHBIE TOKA3aTEIH MOMYJISIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas M TOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIMSL.

DKoJIoru4ecKasi CTpykTypa mnonyisiud. OneHka YHMCICHHOCTH mNonyisuuu. JuHamuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHuan nonyasiuud. MoaenupoBaHue TUHAMUKA
nomynsiiui. KpuBble pocta uucieHHOCTH mnomyisiuu. Kpuble BbbkuBaHus. Perymsmus



YUCIIEHHOCTH TMOMYJSIIMM: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT TIUIOTHOCTH.
DKOoJIOrn4yecKre CTpaTeru BUIOB (1- u K-cTpaterun).

[TonsitTne 00 skonmormveckod Huimie Buaa. Mectoobutanue. MHoOroMepHass MOJEIb
skosiornyeckot Humm J[x.M. Xarunncona. Pazmepsl sxonorundeckoit Humd. [loteHnmuansuas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUAOB. BBl M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIECHHUS M MHIpalMil >KUBOTHBIX. bHojgornueckne WHBa3UU
Yy>KEpPOJHBIX BUOB.

JdemoHcTpanuu

IToptper: [Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMUECKUE XapaKTePUCTUKU Monyasuun», «lIpoctpancTBenHas
CTPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsqun», «CKOpPOCTh 3aceieHus
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Mogxenb skosornueckoil Humm Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCCEICHUIOY.

Tema 9. Jxos10rus coodmEecTB. IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBa opranm3mMoB. bruoreHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHH3MamMH B
OuoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tencnam). DyHKUMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YpOBHHU.
Tpodudeckue nenu U cetu. AGuornyeckue OOk 3KocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBoport BeecTs U MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE TOKA3aTENN IKOCUCTEMBI. buomacca u npoayKuus. DKOJIOTHYECKUE TUPAMUIbI
gucel, OMoMacchl U SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHsle
3aKOHOMEpPHBIE CMEHBI COOOMIECTB — CyKlLeccuu. IlepBUuHbIE U BTOPUYHBIE CYKIIECCHM M MX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKieccud. KimMMakcHOe COOOIIECTBO.
Buopaznoobpasue 1 MosHOTa KPYroOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

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

AHTpPONIOT€HHbIE  YKOCUCTEMBI. ArposKocucTeMa. ArpoueHo3. Pazmuums Mexmy
AQHTPOIIOTE€HHBIMHU U PUPOJIHBIMU SKOCUCTEMAMH.

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

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpPraHU3MOB B
sKocucTeMax. Ponv xackaonozo sghghexkma u 6udo08-30uguxamopos (Kiouesvix 6uU008) 8
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM W BEHIECTB MEXAY CMEXHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMNYJIALMHA MW DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL HKON02UHECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 6030elicmsusi. MeTonoI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JdemoHcTpanuu

[optper: A. Jlx. Tencnu.

Tabmuet u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOWHOro Jieca», «DyHKUHMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23KkocucTeMey, «llenmu mnuTaHus (macTOMIMHAS, JE€TPUTHAS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIECKasl MIUpaMua OMOMAacChl», «IKOIOTUYECKas
nupamunaa sHeprum», «OOpasoBanue Oonora», «llepBuuHas cykueccus», «BoccraHoBieHUE
jJeca mocjie moxkapa», «I9KOocucTemMa o03epa», «ArpoueHos3y», «KpyroBopoT BemIECTB M MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypooskocucTem».

OO6opynoBanue: repOapuy pacTeHUI, KOJJICKIIMM HACEKOMBIX, Wydelia MTHI[ U 3BEpei,
repOapuu KyIbTYPHBIX U JUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyeHnue u onrcanne ypo0IKOCUCTEMBI».

JladopaTopnas padora «3ydeHue pasHoOOpa3us MEIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «IKCKypCHsl B TUIIMYHBINA OmoreorneHos (B ayOpaBy, Oepe3HsK, eNbHHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN YT, 03€p0, 00TI0TO)».

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

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

Buocdepa — obmermanerapHast o0ojouka 3eMid, IJ€ CYHIECTBYET MIIM CYIIECTBOBaJa
KW3HB. PazBuTHe npencrapienuii o onocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6nochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHus Ouochepbl. OcobenHoctn 6mocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumocepe. KpyroBoporbl BemectB
OMOTreoOXMMHUYECKHE ITUKIIBI (yTiiepoia, a3oTa). PUTMuaHOCTH siBjeHUI B Onocdepe.

3oHanbHOCTE OMochepsl. [lonsTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOTIHMYECKUE Jieca,
BBICOKOTOPBs. KitMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUP OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUHS SKUBBIX CHCTEM, OLEHKa MX PECYpCHOrOo TMOTEHIHala Hu
O6uochepHbIX (HYHKITHIA.

JdemoHcTpanuu

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

Tabmumpl u cxemsl: «['eocdepsl 3emmmy, «KpyroBoport a3ora B mpupozae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kuciopoaa B npupojae», «KpyroBopot Boabl B IpUPOJIE»,
«OcHoBHBIE Omombl cymmy, «Knumarudeckue mosica 3emmn», «Tyanmpay, «Taiiray,
«CMmemannbii  nec», «lllupokonuctBenHslt secy, «Crenb», «CaBaHHa», «llyCThIHSY,
«Tponnueckuii jiecy.

O6opynoBaHue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeK 1 OKpYKaWOIIAsA cpeaa

DKONOTHYeCcKre KpHU3UChl M WX NpUYWHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenbl. OxpanHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPACTUTENBbHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIC MPUHIUIIBEI OXpaHbl TPpUpobl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckre caapl ¥ 300JI0THYESCKHC
HapKH.



OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M NPUPOABI. PannonampHOE
IPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX YKOJOTHIECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

PazBuTHE METONOB MOHUTOPHHTA pA3BUTHSl OIACHBIX TEXHOTCHHBIX ITPOIIECCOB.
Cucmemnvle uccredoeanusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhnvle ungopmayuontule
cucmemsl, obecneyugarowue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeaburumayuy 3KOCUCmem u cnocobos 6opvobL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3emMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmumpl u  cxeMmbl: <«3arpsisHeHHe arMmochepb», «3arps3HeHue THAPOChHEpHD,
«3arps3Henne  TouBbl», «llapHukoBBIT  AddexT», «Ocobo oXpaHseMble NPUPOIHBIC
TeppUTOpUN», «MOJETH YIPaBISIEMOTO MUPAY.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMM BBIJCIICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuyue momueéayuu K OOy4eHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAAULUN pa3BUTHS
OMOJIOTNYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYaIOIIMXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHUYECKOW  KYIbTYPHI,
cnocodoHocmu cmagumy LENHA U CTPOUTH KU3HEHHbIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTaThl OCBOEHMSI MPOTPaMMBbI 110 OMOJIOTUH JOCTUTAIOTCA B €JUHCTBE
y4eOHOIl W BOCHUTATEIBHON JESTEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKMMH M AYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMHU, IPUHSATHIMU B
o0miecTBe MpaBWIaMd U HOPMAaMU MHOBEICHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, PAa3BUTHs BHYTPEHHEH MO3UIMH JINYHOCTH, NATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIeEMy IOKOJIEHHIO, B3aUMHOI'O
YBOKEHHs, OCEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJ€IUI0 W TPaIuIHsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUupoae U OKPYKarollen cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS Y4€OHOro mpeaMera «buoorusy J0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHMX
yOeXJeHUI, COOTBETCTBYIOIIUX TPAJULHUOHHBIM IIEHHOCTSAM POCCHICKOro oOIiecTBa,
pacIIMpEeHUE KU3HEHHOIO OMbITA M OIBITA JEATEIBHOCTH B IPOLECCE peaM3allii OCHOBHBIX
HaIpPaBJICHUIN BOCIIUTATENBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTb  TPAXKAAHCKOM MO3MLIMU  oOOydaromierocs Kak aKTHMBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYILMOHHBIX MIpaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JESITEIbHOCTH MPU CO3JaHUU Y4EOHBIX MIPOEKTOB,
pelIeHNH yYeOHBIX U M03HABaTEIbHbBIX 33/]a4, BHIIIOJHEHUN ONOJIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHUE  Y4YUTBIBaTb B  CBOUX JACHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMATbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HCCIICJOBATEIbCKUX 3a/ad, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JTOCTI>XKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIICGHHE U pa3BHUTHE
OMOJ0TUY, TOHUMAaHK 3HAU€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAylIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEeMENHOMN *U3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBHOI0 (JIArONoJIy4usi:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa Ku3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHHUS aKOTOJS,
HapKOTUKOB, KypEHHs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM J€SATEIHLHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH U CaMOCTOSATENbHO  BBINOJHATH  TaKylO
NeSITeNIbHOCTD;

WHTEpEC K pa3nuyHbiM cepam mpodecCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHEIH BBIOOp OymyIiei nmpodeccuu U peaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHUIO HA TMPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUSA:



9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIECTBOBAHHS;

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

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM 1 MyTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETAEMbIE TP W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUH TPOOJEM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOONOIB30BAHHEM (COONIOICHNE
IIpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochephl);

AKTUBHOE HENPHUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYXKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEeANPUHIMACMBIX
JIEUCTBUN U MPEIOTBPAIATH UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJIOTMUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOW IPAKTUKE, TOTOBHOCTH K YYACTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHON MPAKTUKW, OCHOBAHHOTO Ha JUAIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SA3BIKOBOM M YNTATEIBCKON KYJIbTYPbI KaK CPEICTBA B3AMMOICHCTBHS
MEXAY JIOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOulecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U pEelIeHUuH MpoOIeM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITMBUIIM3AINH: 00CCIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarh pecypcHble MpoOieMbl pa3BUTHS YEJIOBEUECTBA, MIOUCKA MyTe BBIXOJa U3 TTI00aIbHBIX
IKOJIOTHUYECKUX TPOOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIEHOMY
UCTIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OHOJOTHYECKHMX 3HAHWUU B IIEJSAX TOBBIIMICHUS O0O0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMor Py U3y4eHUN OHOJIOTUY;

MOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a M OOBSCHEHHUS SIBICHUMN
OKPYKAIoIIer0o MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJTIOYCHHUS HA OCHOBE HAayYHBIX (DAKTOB W MMEIOMIMXCS JJAHHBIX C IEThI0 MONydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS JI peIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUONOrHsy BKIIOYAIOT:
3HAYMMbIe JUIT  (OPMHUPOBAaHUS MHUPOBO33PEHHS  OOYYAIOIIUXCS  MEKIUCIUTUTHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHAYYHBIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNEe, HAOIIOJCHUE, W3MEPEHUE, SKCIEPUMEHT W JAPYTHE); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLMAJIBHOW KOMIIETEHIIMU OOYdYaroIInuXCs;
CIIOCOOHOCTH 00yJarmuxcs UCIIOJTb30BATh OCBOCHHBIE MEXIUCIUTITHHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIC ACWCTBUS B IIO3HABATEIBHOW H
COIMAJIbHOM MPAKTHUKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUS Y
oOyudatomierocss OyayT copmupoBaHbl MO3HABATENbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YUEOHBIC NEHCTBHS, pETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIE ICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro o0IIero o0pa3oBaHUS
JOJIKHBI OTPaXKaTh:

Osgiiaienne YHHBEpPCAIbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3o0Bble JJOorMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBAaTh M aAKTYyaU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PaCKpbIBaTh CMBICT OHOJOTHUYECKHX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHITHSIMH ),

OTIpECNATh LEIN AEATEeIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTB PE3yIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

UCTIOJIB30BaTh OWOJIOTHYECKUE TOHITHS i OOBsSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

NPUMEHSITh CXEMHO-MOJICIIEHBIC CPEACTBA JJISl MPEICTABICHHUS CYIIECTBCHHBIX CBSI3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCHTH KOPPEKTUBHI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSM,
OIICHUBATh PUCKH TOCIIEICTBUN JESATEILHOCTH;

KOODJWHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIeM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:



BJIAJICTh HaBBIKAMHU YUEOHO-HCCIIEIOBATENBCKONH W MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus mpoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOMCKY METOJIOB
pElIeHUS MTPAKTUIECKUX 334, TPUMEHEHUIO Pa3IMYHBIX METO/IOB TIO3HAHNUS,

UCTIONIB30BaTh PA3JIUYHbIC BUJBI ACATEIBHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPA30BAaHUIO M NMPUMEHEHHIO B YYEOHBIX CHUTYaIUsX, B TOM YHCJE IMPH
CO3IaHUH YUEOHBIX M COI[MAIBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA TUM MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIIOTHEH, KIIOYCBBIMU
TOHATUSIMH U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4yll B 0Opa30BATEIbHOU ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3MPOBATh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTYMEHTHI JUIsl J0Ka3aTejlbCTBa CBOMX YTBEPXKICHU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJIE PEUICHUS 3aJauyd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
npo(hecCHOHATLHYIO CPey;

yMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYI0O H  TMPAKTHUYECKYI0  0O0JacTH
KHU3HEICATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJCH, MPEAJaraTb OPUTHHAIBHBIC MOJIXOABl W PEUICHHS, CTaBHUTh
POOJIEMBI U 3a/1a4H, JOMTYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHK (TEKCTEe Y4eOHOTo MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOIOTUYECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBAaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPeJICTaBICHUS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GbopMyIHpOBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi HHGOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

NpHOOpeTaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KA4eCcTBE CpENACTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMaNKei: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MaTeMaTUYeCKHE 3HAKH M CHUMBOIIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alUThl MHGOpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiajieHne YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

1) o0menue:

OCYIIECTBIISATh KOMMYHHUKAITUU BO BCEeX cdepax )KU3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUS OTHOCHTEIBHO BBINOJNHEHHS TMpeIiaracMoil 3aiadyd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB JUAIIOTA WK TUCKYCCHH);



pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PJIUKTHBIX CUTYAIlHid, YMETh CMATYaTh KOH(MIUKTHI U
BECTH I1EPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHUS
OPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeIHUKY U B KOPpPEeKTHOU (opme
bopMyITUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JAraTh CBOIO TOYKY 3pPEHUSI C HCHOJb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) coBMecTHAasl IesITeIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaJTbHOU pabOTHI MpH
pemeHn OMoJI0rnyeckoi mpo0aeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MTPUMEHEHHS TPYIITOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1a4u;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0T0 4jieHa KOJUIEKTUBA;

NpPUHUMATh LETU COBMECTHOM JESTeNIbHOCTH, OpPraHMU30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ylbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBblE MPOEKTHI, OLICHUBATh HIEH C IMO3ULWU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYLIECTBIISITh MMO3UTUBHOE CTPATErMUECKOE IMOBEJECHUE B PA3JIUYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1efiCTBUAMM:

1) camoopranu3anus:

UCIIONIb30BaTh OWMOJIOTMUECKWE 3HAHUS JJIs BBIABICHUS NPOOJIIEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIlUAX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B 0Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIAH PEIICHUS MPOOIEMBI C YIETOM HUMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

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

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YNIbTATOB LEISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
1 MBICJIUTCIIbHBIX MPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BAaTh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIGHKU CUTYalluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

MMPpUHHUMATDH CCGH, IIOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKHY;

Pa3sBUBATh CII0COOHOCTH MIOHUMATh MUD C MO3UIUHU APYTrOoro 4CJIOBCKaA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buonorus» Ha
yrIIyOnE€HHOM ypOBHE OPUEHTHPOBAHBI Ha oOecrieueHue NpopuiIbHOr0 00ydeHus: 00yJaromuxcst
Oouonorun. OHUM BKIIOYAIOT: crenuduyeckue Uit OMONOTHHM HAayYHBIE 3HAHWS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHMIO, WHTEPIPETAIMM W MPeoOpa3OBaHUIO 3HAHWUMA, BUJIBI
JESTENIbHOCTH MO TMOJyYEHUIO HOBBIX 3HAHUN M UX NPUMEHEHUIO B Pa3jIMYHbIX Y4eOHBIX, a
TaK)Ke B PEATbHBIX KU3HEHHBIX CUTyalusx. [I[peaMeTHbIe pe3yabTaThl MPECTABICHEI 110 T0/1aM
U3Yy4YECHUSI.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mpenmera «buomorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHn: mpodIeM paroHATBHOTO MIPUPOIOTIONB30BAHUS, O BKIIAJIE POCCHICKUX U 3apyOEKHBIX
yU€HBIX B pa3BUTUE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWil, KOTOpas BKJIOYAEeT: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, HI3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. IIneiinena, P. Bupxosna,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOT000pPa3usl M MPOUCXOXKICHHS KYIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, PACHICTUICHUS, YUCTOTHI TaMeT, HE3aBUCUMOT0 HaclienoBanus ['. Menpens,
TOMOJIOTUYECKHX PSAIOB B HaclenCTBeHHOW wu3MeHunBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTUYECKUX
WCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHNE, U3MEPEHUE, HAOII0ICHUE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJITHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, TpuOOB, pacTeHMIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHH, KUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEILHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHWH, >XUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHA BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO M TETepOTPO(HOrO0 THMOB NMUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCA,
HCKYCCTBEHHOTO 0TOODA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (YHKIHUSIMHU,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKLIUIMHU, MEXKIY OpraHaMH M CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M 4YeJNOBeKa M MX (YHKIHMSIMH, MEXKIYy CHUCTEMaMU OpPraHOB U UX
GyHKIUSAMH, MEXKAY A3TalaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENbHBIC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTCHHH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTYMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JJIS IOKa3aTeJbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTUYECKHE 33aJa4M, BBIBIATH HPUYMHHO-CIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKUMH TPOIECCAaMU M SIBICHUSMHM, JI€1aTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHUE PabOThl, COOMIONATh MpaBWia TpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys 1eb UCCeI0BaHus, aHATM3UPOBATh MOJIyY€HHbIE PE3YNIbTaThl U JeJIaTh BBIBOIBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIENOBATEIbCKOW paboTe MO OWONIOTHHU, SKOJIOTHH M
MeIUIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAThl HA YYEHUUECKUX KOH(EPEeHIINSIX;

YMEHHE OLIEHWBAaTh JTUYECKHE aCMEeKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTH
Ouonornu W MenuUUHBl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIpPaBICHHOE
U3MEHEHHE TeHOMa U CO3aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCHOHaIbHOM AesITeIbHOCTH B
oOnactu OMOJIOTUU, MEIUIIMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO X035HCTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YIIyOJNATh TO3HABATENIbHBIA HHTEpEC, HAINpaBJICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccu U MPOAODKEHHE OWOJIOTHYEeCKOro 00pa3oBaHUS B
OpraHM3aIMsaX CpelHero NpodeccuoHaIbHOT0 U BBICIIET0 00pa3oBaHUsl.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mnpenmera «buwomorusi» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJeM YelOBEYeCTBa, a TAaK)KE B PEIICHHWU BOIPOCOB
palMoOHAIFHOTO TPUPOAONOIL30BaHUSA, U B (POPMUPOBAHUH LEHHOCTHOIO OTHOIICHUS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJIAJ€ POCCHUICKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

yYMEHHE BJIaJIeTh CHCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpAasl BKIIIOYAET OMpEIENICHUs U
NOHMMaHHE CYITHOCTH OCHOBONOJAraloluX OWOJOTHYECKUX TEPMHUHOB M TIOHATHHA (B,
IKocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBojronoHHass Teopusi Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeseprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomtonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. boapa), npaBuna (Munumyma FO. JIubuxa,
IKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIAaMH HAy4HOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M DJKOCHCTEM (ONMHUCaHHE, H3MEpEeHHE,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
pUpPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUAOB, OHOrCOICHO30B, JKOCHCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0OTOOpa,
AJTONATPUYECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH/] MOMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIrpaBJICHUH 3BOIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUH, IBUKYIIMMHU
CHJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpTraHU3MOB;

YMEHUE BBISBJIATH OTJIMYUTEIbHBIC IPU3HAKU KHUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUIOB
K cpene oOutaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpraHU3MOB B COOOIIECTBaX, aHTPOMOTCHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOIIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPTraHU3MOB PA3HBIX CHUCTEMaTHUECKUX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB M Cpelbl OOUTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHMs] MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHUE pelaTh OWOJIOTHYECKHE 33Ja4M, BBIBIATH NPUYMHHO-CIEJCTBEHHBIC CBSI3U
MEXJYy HCCIEIyeMbIMI OHOJOTHYECKMMH TPOIECCAMU M SIBICHUSMH, J1€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOPHBIE M MPAaKTHYECKHUE PabOThl, COONMIONATh MpaBWiia HpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNbTaThl U JeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIEIOBATEIbCKOW paboTe MO OWOJIOTHHU, SKOJOTHH M
MeIuIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJIyYEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHMBATh TUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUM JKU3HM, YeJOBeKa U
YeJIOBEYECKUX pac, O NMPHUYMHAX, MOCIEICTBHIX M CIOCO0axX IMpeaoTBpAICHHs TI00aIbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCHOHaIbHOM AesITeIbHOCTH B
o0jmactu  OMOJIOTHMH, DKOJOTWUH, TMPUPOJOINONB30OBAHMS, METUIUHBI, OHOTEXHOJOIHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
NIO3HABATENbHBIM WHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOKECHHUE OHOJOTHYECKOro O0Opa3oBaHUS B OpraHU3AIMAX CPETHETO
po)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHHE

10 KIIACC
Tabnuna 1
KoangecrBo yacoB
No HaunMeHoBaHMe pa3iesioB U TeM DyekTpoHHbIE (HU(pPOBLIE)
KoHTposabHbIe IIpakTnyeckue
n/n MPOrpaMmsbl Bcero o0pa3oBaTebHbIE Pecypchl
padoThI padoThI
http://learnbiology.narod.ru/ - U3zygaem
1 Bbuonorus xak Hayka 1 OHOJIOTHIO
http://learnbiology.narod.ru / - 3y4uaem
2 JKuBbIe cucTeMBl M UX H3ydeHHUE 2 OHUOJIOTUIO
http://learnbiology.narod.ru/ - M3yuaem
3 Buonorus KmeTkn 2 0.5 OHOJIOTHIO
http://learnbiology.narod.ru/ - Uzyuaem
4 Xumuueckast opraHu3anus KIeTKu 10 1 GHOJIOTHIO
http://learnbiology.narod.ru/ - M3yuaem
5 CrpoeHue U pyHKIIUH KICTKH 8 2 GHOJIOTHIO
OBMEH BEIICCTS U TIPEBPAIICHHE SHEPIUHU B http://learnbiology.narod.ru/ - M3yuaem
6 9 1 OHMOIOTUI0
KJIETKE
HacreacTaensas nnopvars http://learnbiology.narod.ru/ - U3zyuaem
7 . 9 0.5 6HONOTUI0
peanuzarus e€ B KIETKe
http://learnbiology.narod.ru/ - U3zyuaem
8 JKv3HEeHHBIN LUK KIIETKU 6 1 Omosoruio
http://learnbiology.narod.ru/ - M3yuaem
9 Crpoenne U QpyHKIIUH OPTaHU3MOB 17 L5 GHOJIOTHIO
10 PazMHOKeHMe U pa3BUTHE OPTaHU3MOB 8 1.5 http://learnbiology.narod.ru/ - 3y4aem




6uonoruio
I'eneTnka — HayKa O HaCJIEACTBEHHOCTH U http://learnbiology.narod.ru/ - Msyuaem
11 2 0.5 6HOJIOTHIO
HW3MEHYMBOCTH OPraHU3MOB
http://learnbiology.narod.ru/ - M3ygaem
12 3aKOHOMEPHOCTH HACIIECICTBEHHOCTH 10 1 GUOJIOTUIO
http://learnbiology.narod.ru/ - M3y4yaem
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1 OUOJIOTHIO
http://learnbiology.narod.ru / - Uzyuaem
14 I'eneruka yenoBeka 3 0.5 GUOJIOTUIO
http://learnbiology.narod.ru / - 3yuaem
15 Cenexunst OpraHU3MOB 4 1 Ouosoruio
http://learnbiology.narod.ru/ - Uzygaem
16 BuoTexHoOI0THS U CHHTETHYECKasT OHOJIOTHS 4 OHOJIOTHIO
http://learnbiology.narod.ru/ - Uzygaem
17 PesepBHOe Bpems 1 6uonoruio
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 13




11 KJTACC

Tabnuua 2

KoandyecTBo 9acoB

DuekTpoHHbIe (UPPOBLIE)

Ne n/m HaunmeHnoBaHue pa3aesioB U TeM NPOrpaMMbl KoHTpoabuble IIpakTHyecKue
Bcero o0pa3oBaTebHbBIE PeCypPChI
padoThI padoThI
3 http://learnbiology.narod.ru/ -
apOXKACHHUE M PA3BUTHE IBOJIIOLHOHHBIX
1 o 4 U3zydgaem GHOJIOTHIO
Npe/CTaBICHUIT B ONOJI0TUI
http://learnbiology.narod.ru/ -
2 Mukpo3BoIIOLUS U €€ pe3yJIbTaThl 14 2 H3ydaeM GHOJIOTHIO
http://learnbiology.narod.ru/ -
3 MaxpoaBoronus U €€ pe3yJIbTaThl 6 H3yuyaem OHOJIOTHIO
http://learnbiology.narod.ru/ -
4 ITpoucxosxkaeHne 1 pa3BUTHE )KU3HH Ha 3eMile 15 L5 N3zy4yaem Gnomnoruso
http://learnbiology.narod.ru/ -
5 ITpoucxoxkaeHHe Ye0oBeKa — aHTPOIIOTEHES 10 1 H3ydaem Ouosoruio
DKoJIorus — HayKa O B3aUMOOTHOIICHHAX http://learnbiology.narod.ru/ -
6 OpraHu3MOB M HaJJOPTaHU3MEHHBIX CUCTEM C 3 0.5 Nzydaem Ouosoruto
OKpYKarouieil cpeaoi
http://learnbiology.narod.ru/ -
7 OpraHu3msl 1 cpea OOUTaHUs 9 L.5 Uzydaem Ouosoruto
http://learnbiology.narod.ru/ -
8 DKOIIOTHS BUIOB W TOITYJISIIHHA 9 0.5 Uzydaem Ouosoruto
http://learnbiology.narod.ru/ -
9 OKonorus cooOIIecTB. DKONOTHYECKUE CUCTEMBI 12 0.5 N3yuaeM GUOJIOTUIO
10 Buocdepa — rimobanpHas IKOCHCTEMA 6 http://learnbiology.narod.ru/ -




Wzydgaem Ouosoruto

http://learnbiology.narod.ru/ -

11 UenoBek 1 OKpy:Karolas cpena 6 Uzydaem Ouosoruto
http://learnbiology.narod.ru/ -
12 PesepBHOE Bpems 8 N3zyyaem Guonoruio
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 7.5







ITHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Tabnuma 3
KoanuecTBo yacos
Ne Jara DJIeKTpOHHBIe NU(POBLIE
Tema ypoka KoHnTpoabn IIpakTuyec
n/n Bcero H3y4YeHH o0pa3oBaTebHbIE PeCYPChI
ble padoThI KHe padoThI
http://learnbiology.narod.ru/ - Uzyuaem
Bronorus kak KoMIIIeKCHast HayKa M Kak
1 1 Ouosoruio
4acTh COBPEMEHHOI'0 00LIeCTBa
http://www.bio.msu.ru/biotest.html -
2 JKuBble cUCTEMBI M UX CBOMCTBA 1 Tectol o 6uosnoruu (bruodax MI'Y)
http://www-koi8
3 y 1 r.edu.yar.ru/russian/projects/socnav/prep/
OBHEBasi OPraHMU3aIMs )KUBBIX CUCTEM . .
P P a biol001/index.html- Tectsr o Teme
«Knerka»
4 HcTopus OTKPBITHS B N3yUEHUS KICTKH. 1 http://ecocoop.ru/ - Dkomorugeckoe
Knerounas reopus COZIPY’KECTBO
MeTtoabl MOJIEKYIISIPHOM U KIeTOUHOH
ouonorun. [Ipaktrueckas padora http://www.informika.ru/text/database/bio
5 «3y4eHre METOIOB KIICTOYHOM OHOJIOTHI | 0.5 logy/ - buomnorus, o0y4aromas
(xpomarorpadus, snexTpodopes, ' SHUUKJIONEAUS
nuddepeHnraIbHOe IEHTPHUBYTHPOBAHNE,
IILIP)»
http://nrc.edu.ru/est/r4/ - buonornueckas
6 XUMUYECKUH COCTaB KIETKU 1 KapTUHA MHpa
http://www.chat.ru/
. MuHepaJibHbIE BEIECTBA KIETKH, HX | ~dronisimo/homepagel/anatom1.htm -
Ouonoruyeckas posib Buonorus
8 OpraHuyecKre BeecTBa KIeTKH — OeJIKH. 1 0.5 http://filin.km.ru/index.html -




JlabopaTopnas pabota «OOHapyXeHHUE
OCITKOB C TOMOIIBI0 KAYEeCTBEHHBIX
peakuuii»

WnmocTpupoBaHHas SHIUKIONE AN
JKUBOTHBIX

CaoiicTBa, Knaccupuranus 1 GyHKIUNA

http://filin.km.ru/index.html -

9 WnmocTpupoBaHHas SHIUKIONEANS
OCIKOB
KUBOTHBIX
http://learnbiology.narod.ru/ - M3yuaem
Opraanyeckue BemecTBa KIeTKA —
10 OHOJIOTHIO
YTIECBOIBI
http://learnbiology.narod.ru/ - M3ydaem
11 OpraHvuyecKkue BellecTBa KIETKU — JIUMUIbI Gmostoruio
Hyxneunossie kucnotsl. THK u PHK. .
J'[yg 5 If http://learnbiology.narod.ru/ - M3yuaem
aboparopHas pabdota «VcciegoBanme
12 paTopHa p A 0.5 Omooruio
HYKJICHHOBBIX KUCIIOT, BBIACICHHBIX M3
KJIETOK Pa3JIUYHBIX OPTaHU3MOBY»
http://learnbiology.narod.ru/ - M3yuaem
13 Crpoenne u pyuknun ATO. Ipyrue GHOOMIO i
nykneosunrpugocdarsr (HTD)
http://learnbiology.narod.ru - M3yuaem
CexBenupoBanue JIHK. MeToabl reHOMUKH,
14 Omosoruio
TPAHCKPUIITOMHKH, IPOTEOMHKH
http://learnbiology.narod.ru/ - Uzyuaem
15 MeToabl CTPYKTYpPHOIH OHOJIOTHH OHOJIOTHIO
http://learnbiology.narod.ru/ - U3zyuaem
16 Tumer kneTok. [IpokaproTHdeckast KieTka OHOJIOTHIO
CtpoeHne dyKapHOTHIECKON KIeTKH. http://learnbiology.narod.ru/ - Uzyuaem
17 [IpaxTraeckas padora «V3yueHne cBOMCTB 0.5 Gmosoruio
KJIETOYHOW MEMOpPaHBI
. http://learnbiology.narod.ru/ - Uzygaem
18 IToBepxHOCTHBII anmapat KIEeTKU

OHOJIOTHIO




OmHOMEMOpaHHBIE OPTAHOUIBI KIIETKH.

http://learnbiology.narod.ru/ - U3zygaem
19 [IpaxTrueckas pabora «3yueHue 05 MO
JIBMDKEHHUS IUTOILIA3MBbI B PACTHTENIBHBIX
KJIETKaX»
TTo71yaBTOHOMHE(E OPraHOM LI KICTKH: http://learnbiology.narod.ru/ - M3yuaem
20 MHUTOXOH/PHH, Iu1acTuabl. JlaboparopHas 0.5 SHOTOMIO
pabora «lccnenoBaHue MIa3MoNn3a 1
JIETIIIa3MOJIH3a B PACTUTEIBHBIX KIETKAX»
http://learnbiology.narod.ru/ - M3yuaem
21 HememOpaHHbIe OpraHOMIBI KICTKH Gmostoruio
http://learnbiology.narod.ru/ - Uzygaem
22 Crpoenue u QyHKIUM siapa Omostoruio
CpaBHUTEIbHAS XapaKTEPUCTHKA KJICTOK http:/lcarnbiology.narod.ru/ - Misysaem
oy sykapuoT. JlaboparopHas paboTa 05 MO
«M3yueHne CTpOCHUS KIIETOK Pa3INIHbIX
OpPraHU3MOBY
AccuMWISIIMA ¥ TUCCUMWIISLIS — JIBE
CTOpOHBI MeTabomm3Ma. Turer oOMeHa http://learnbiology.narod.ru/ - U3zygaem
24 BemiecTB. JlabopaTopnas pabota «/3yuenne OHOJIOTHIO
KaTaJUTHYECKON aKTUBHOCTH (pepMEHTOB
(Ha MpuMepe aMuITa3bl WIIH KaTajlasbl)y»
DepMeHTaTUBHBIN XapaKTep peakuuit
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas http://learnbiology.narod.ru/ - Uzygaem
25 pabota «M3ydenue GpepMEHTATHBHOTO 0.5 Omooruio
pacIIeIuIeHAs IIEPOKCHIAa BOJOPOAA B
PaCTUTENBHBIX M XKUBOTHBIX KIETKaX»
http://learnbiology.narod.ru/ - M3yuaem
26 Benku-akTuBaTOpHI ¥ OEIKM-UHTHOUTOPHI Ouosoruio
7 ABTOTpOGHEL THIT 0GMeH BemecTs http://learnbiology.narod.ru/ - N3yuaem

OHOJIOTHIO




http://learnbiology.narod.ru/ - U3zygaem

28 doTocuHTE3 6uonoruio
Xemocunres. JJaboparopHas padora http://learnbiology.narod.ru/ - Uzyuaem
29 «CpaBHeHme nporeccoB (HOTOCHHTE3a 1 0.5 Ouosoruio
XEMOCHHTE3a»
AnaspoOHbIe opraHu3Mbl. Bujibl OpoxxeHusI. http://learnbiology.narod.ru/ - M3ydaem
30 JlabopaTopnas pabota «CpaBHEHHE Ouosoruio
HPOLIECCOB OPOIKEHHUS U IBIXaHUS»
http://learnbiology.narod.ru/ - U3y4yaem
AdpoOHBIE OpraHu3MBbl. DTarbl
31 Ouosoruio
9HEPreTUYCCKOro 0OMeHa
DHeprust MeMOpaHHOTO TPaHeHTa http://learnbiology.narod.ru/ - M3ydaem
32 nporoHoB. Cunre3 AT®: pabora npoTOHHOM Ouosoruio
AT®-cunrasbl
http://learnbiology.narod.ru/ - M3ygaem
33 Peakiiun MaTpU4HOTO CUHTE3a Ouosoruio
http://learnbiology.narod.ru/ - M3ydaem
34 Tpanckpumnius — matpuuHslii cuare3 PHK Omosoruio
http://learnbiology.narod.ru/ - U3zygaem
35 Tpancnsinus u €€ sTanbl OHOJIOTHIO
http://learnbiology.narod.ru/ - Uzyuaem
KomnpoBanmne amuaokunciotr. Poms pubocom
36 6uonoruio
B OnocuHTese Oenka
o http://learnbiology.narod.ru/ - U3zyuaem
raHU3alus TeHOMa Y TIPOKapUoT
37 P t Y Hpottap 6uonoruio
9YKapuOT
18 MonexymsipHbIe MEXaHU3MBI SKCIIPECCUH http://learnbiology.narod.ru/ - M3yuaem

TEHOB Y 2yKapuoT

OHOJIOTHUIO




Bupycsr — BHeKIIETOUHBIE (POPMBI KHU3HHA U

http://learnbiology.narod.ru/ - U3zygaem

39 obnuraTHbIe Mapa3uThl. [IpakTHdeckast 0.5 Omooruio
pabota «CoznaHne MOJEITH BHPYyCa
http://learnbiology.narod.ru/ - Uzyuaem
BupycHrie 3a00J1eBaHMsI YCIOBEKA,
40 N OHOJIOTHIO
JKUBOTHBIX, PACTCHHIA
http://learnbiology.narod.ru/ - M3ydaem
41 HanorexHomaornu B OMOJIOTHH ¥ MEIUIINHE OHOJIOTHUIO
http://learnbiology.narod.ru/ - M3yuaem
42 JKu3HEeHHBIN TUKIT KIETKH OHOJIOTHIO
http://learnbiology.narod.ru / - 3yuaem
43 Martpuunslii cuaTe3 JJHK OHOJIOTHIO
Xpomocomsbl. JTabopaTopHas pabora http://learnbiology.narod.ru/ - Uzygaem
44 «3y4eHne XpoMOCOM Ha TOTOBBIX 0.5 Omotoruio
MHKpOIIpenaparax
http://learnbiology.narod.ru/ - M3yuaem
45 JleneHue KIETKH — MHUTO3 OHOJIOTHIO
Tumer kneTok. KapnoknHes v MUTOKWHE3. http://learnbiology.narod.ru/ - Uzygaem
46 JlaGoparopnas pabota «Habmonenue 0.5 OHOJIOTHIO
MUTO03a B KJIETKaX KOHYMKA KOPEIIKa JIyKa '
(Ha TOTOBBIX MHUKPOTIPEIIAPaTax )
http://learnbiology.narod.ru/ - U3zygaem
47 Perynsuus >KM3HEHHOTO LIUKJIA KIETOK OUOJIOTHIO
http://learnbiology.narod.ru/ - Uzygaem
48 Opranusm Kak eIMHOE LIeJI0e OUOJIOTHIO
Txanu pacrenuit. JlabopatopHas paboTa http://learnbiology.narod.ry/ - Usyaem
49 0.5 OHOJIOTHIO

«3y4yeHue TKkaHel pacTeHu»




TxaHM )XKMBOTHBIX 1 YEIOBEKa.

http://learnbiology.narod.ru/ - Uzygaem

50 JlabopaTopnas pabora «/3yueHre TKaHEH 0.5 OHOJIOTHIO
JKMBOTHBIX)
Opransl. Cuctemsl opraHos. JlabopaTopHas http://learnbiology.narod.ru/ - U3zygaem
51 pabota «/3ydeHne opraHoB IBETKOBOTO 0.5 Omooruio
pacTeHus»
http://learnbiology.narod.ru/ - M3yuaem
52 Omnopa Tena OpraHu3MOB GUOJIOTUIO
http://learnbiology.narod.ru/ - U3zygaem
53 JIBrxeHre opraHu3MoB GUOJIOTUIO
http://learnbiology.narod.ru/ - Uzyuaem
54 IMutanue opraHu3MoB Ouosoruio
[TuraHue TO3BOHOYHBIX KUBOTHBIX. http://learnbiology.narod.ru/ - H3ysaem
55 I Ouosoruio
UILeBapUTeNIbHas CHCTEMa YeIOBeKa
http://learnbiology.narod.ru/ - M3yuaem
56 JIpIxaHne opraHu3MoB OHOJIOTHIO
JlpIXxaHue M03BOHOYHBIX KUBOTHBIX U http://learnbiology.narod.ru/ - Msyuaem
57 6HOJIOTHIO
YeJI0BEeKa
http://learnbiology.narod.ru/ - M3ydaem
58 TpaHCHOPT BEIIECTB y OPraHU3MOB GHOJIOTUIO
KpoBeHocHas cuctema mo3BOHOYHBIX http:/learnbiology.narod.ry/ - Msysaem
59 Ouosoruio
JKMBOTHBIX U YeJIOBEKa
http://learnbiology.narod.ru/ - Uzygaem
60 Brienenune y opraHu3smMoB OHOJIOTHIO
http://learnbiology.narod.ru/ - M3yuaem
61 3amura y opraHu3MoB Omostoruio




http://learnbiology.narod.ru/ - Uzygaem

62 HMMmyHHas cucteMa 4enoBeka Ouosoruio
http://learnbiology.narod.ru/ - M3ydaem
63 Pa3npaxiuMoCTh U peryIsius y OpraHu3MoB GUOJIOTUIO
r http://learnbiology.narod.ru/ - M3yuaem
YMOpaJbHas PEryJIsAlUs U SHIOKPUHHAS
64 GHOIIOTHIO
CUCTeMa )XKUBOTHBIX M YeJIOBeKa
http://learnbiology.narod.ru/ - U3zygaem
65 ®DopMBI pa3MHOXKEHHSI OPTaHU3MOB 6UOJIOTHIO
http://learnbiology.narod.ru/ - M3yuaem
66 ITonoBoe pazmHOXKEHUE Ouosoruio
http://learnbiology.narod.ru/ - M3ydaem
67 Meiio3 Ouosoruio
l'ametorenes. O6pa3oBaHHe U Pa3BUTHE http://learnbiology.narod.ru/ - Uzygaem
68 TMIOJIOBBIX KJIeTOK. JlaboparopHas paboTa 05 OHOJIOTHIO
«/3yueHne cTpOCHUsI MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIpEaparaxy
" http://learnbiology.narod.ru/ - M3y4yaem
H/IMBUJLyalbHOE Pa3BUTHE OPTaHM3MOB —
69 GHOIIOTHIO
OHTOTEHE3
3 o http://learnbiology.narod.ru/ - Uzygaem
aKJIajiKa OpraHoB U TKaHei u3
70 6HONOTUI0
3apO/IBILIEBBIX JHCTKOB
Poct u pa3zButyre xuBOTHBIX. JlabopaTopHas http://learnbiology.narod.ru/ - U3zyuaem
71 pabora «BpIsBICHHE TPU3HAKOB CXO/JCTBA 0.5 Ouosoruio
3apo/IbILIel TO3BOHOYHBIX dKHBOTHBIX)»
Pa3mMHOXeHHE U pa3BUTHE PACTECHUM. http://learnbiology.narod.ru/ - Uzyuaem
72 JlaGoparopnas pabota «CTpoeHHE OpTaHOB 0.5 OUOJIOTHIO
Pa3MHOKEHHS! BBICLIMX PACTCHUIN
7 Vicropust CTaHOBJIEHUS U Pa3BUTHS TEHETHKH http://learnbiology.narod.ru/ - M3ydaem

KaK HayKH




OHOJIOTHIO

OCHOBHEBI€ MOHATHS ¥ CUMBOJIbI TCHETUKH.

http://learnbiology.narod.ru/ - M3ydaem

74 JlabopaTopnas pabota «JIpo3oduia kak 0.5 OHOJIOTHIO
00BEKT FreHeTHYECKUX UCCIIE0BAaHNI
3aKOHOMEPHOCTH HAClIeZIOBaHHS MPU3HAKOB. http://learnbiology.narod.ru/ - U3zygaem
MoHOTHOpHIHOE CKpEIUBaHNE. OHOJIOTHIO
75 [MpakTuyeckas padora "M3yuenue 0.5
Pe3yJIbTaToB MOHOTHOPUIHOTO
CKpelnBaHus y 1po3oduisr”
[uTomornyeckrue 0OCHOBBI MOHOTHOPHIHOTO http://learnbiology.narod.ru/ - Usyuaem
76 6HONOTUI0
CKpEIIUBaHHS
Amnanusupylomee ckpemuBanue. Hemomrnoe http://learnbiology.narod.ry/ - Hsyaem
77 Ouosoruio
JIOMAHUPOBAHNE
Jurubpunnoe ckpenuBanue. [Ipakruueckas http://learnbiology.narod.ru/ - M3ydaem
78 paboTta «3y4eHue pe3yabTaToB 0.5 OHOJIOTHIO
JUTUOPUIHOTO CKPEIUBAHUS Y JPO30(DHIB)
[uTomornyeckre OCHOBBI TUTHOPHUIHOTO http://learnbiology.narod.ru/ - Usysaem
79 Ouosoruio
CKpEIUBaHHS
http://learnbiology.narod.ru / - M3ygaem
80 CrerieHHOE HACJIeIOBaHUE MPU3HAKOB GUOJIOTUIO
http://learnbiology.narod.ru/ - U3zygaem
81 XPpOMOCOMHAS TEOPHS HACICICTBEHHOCTH OHOJIOTHIO
http://learnbiology.narod.ru/ - U3zygaem
82 I'eneruka momna Omooruio
http://learnbiology.narod.ru/ - M3ydaem
83 I'eHoTHI Kak LIEJIOCTHAS CHCTEMA GUOJIOTUIO
24 I'eHeTHUeCKM KOHTPOJIb Pa3BUTHSA http://learnbiology.narod.ru/ - M3ydaem

paCTeHI/Iﬁ, KUBOTHBIX M YCIIOBCKA




OHOJIOTHIO

M3MeHunBOCTD NMPU3HAKOB. BHbI

http://learnbiology.narod.ru/ - M3yuaem

85 OHOJIOTHIO

M3MEHYHBOCTHU

http://learnbiology.narod.ru/ - M3yuaem

86 MoandukanroHHas N3MEHIHBOCTh GUOJIOTUIO

BapuarmoHHbIH ps v BapualiOHHAS http://learnbiology.narod.ru/ - U3zygaem

kpuBas. JlabopaTopHas pabota OHOJIOTHIO
o «HccnenoBanue 3aKOHOMEPHOCTEH 0.5

MOU(DUKAIIMOHHON U3MEHYHBOCTH. '

[MocTpoeHre BapUAIIMOHHOTO Psifa U

BapHUAIMOHHOMN KPUBOW»

T CHOTHIINUCCKAS H3MEHINBOCT. http://learnbiology.narod.ru/ - Uzygaem
88 6HONOTUI0

KomOuHaTHBHAsI U3MEHYHBOCTh

MyTanuoHHast “3MEHYHUBOCTb. http://learnbiology.narod.ru/ - Uzygaem
29 [Ipaktuueckas padora «Myranuu y 0.5 OHOJIOTHIO

P30 IIBI (HA TOTOBBIX ’

MHUKpOIpenapaTax)»

3 http://learnbiology.narod.ru/ - Uzygaem

aKOHOMEPHOCTH MYTALMOHHOT'O MPOIIEcca.
90 3 6HONOTUI0
[MUTeHETHKA U SIUTICHOMHUKA

I'enernka yenoBeka. [IpakTuaeckas padota http://learnbiology.narod.ry/ - Usyaem
91 o 0.5 GHOIIOrUI0

«CocraBieHne 1 aHaJIu3 POIO0CIOBHOI

http://learnbiology.narod.ru/ - M3yuaem

92 MeToapl MEIUIMHCKOW TE€HETHKU GHOJIOTUIO

3HaueHne MEIUIIMHCKOI TeHETHKHN B http://learnbiology.narod.ru/ - 3ygaem
93 MIPEIOTBPANIECHUH | JICYCHUN TeHETHICCKUX OHUOJIOTHIO

3a00JIeBaHNH YeIoBeKa

OCHOBHBIC TIOHSTHSI CEJICKIIUU. http://learnbiology.narod.ru/ - U3zyuaem
94 JlabopaTopnas pabota «/3yueHne cOpToB 0.5 OHOJIOTHIO

KYJNbTYPHBIX PACTEHHUH U MOPOJI JOMAITHIX




KHUBOTHBIX»

MeTo/p! CeNneKIMOHHOM PabOThI.

http://learnbiology.narod.ru/ - M3ydaem

95 JlabopaTopnas pabota «/I3ydeHne METOIOB 1 0.5 OHOJIOTHIO

CEJIEKLIUU pacTCHUII»

JlocTrKeHMsl CeNeKIMY pacTeHUH 1 http://learnbiology.narod.ru/ - M3yuaem
96 ')KUBOTHBIX. [IpakTHueckas pabora 1 OHOJIOTHIO

«[IpuBHBKa pacTEeHUII»

CoxpaHeHHe, U3y4eHHE U MCII0JIb30BaHHE http://learnbiology.narod.ru/ - Msyaem
97 1 6HONOTUI0

TCHETHYECKUX PECYpPCOB

BrorexHonorus kak HayKa U OTpacib http://learnbiology.narod.ru/ - U3y4yaem
98 npousBocTBa. [IpakTuyeckas pabora 1 0.5 OHOJIOTHIO

«M3yuenne 0ObEKTOB OHOTEXHOJIOTHI

OCHOBHBIE HAIIPABJICHHUS CHHTETHIECKOI http://learnbiology.narod.ru/ - Msyaem
99 6 1 6HONOTUI0

HOJIOTHH
http://learnbiology.narod.ru/ - M3ydaem
100 XPpOMOCOMHASI ¥ TCHHASI HHXCHEPHUS 1 GUOJIOTUIO
http://learnbiology.narod.ru/ - M3yuaem

101 MenumiHCcKre OHOTEXHOIOTHN 1 GHOJIOTUIO

Peseprurrit ypok. [loBTopenue, o6odmenue, http://learnbiology.narod.ru/ - Msyuaem
102 . 1 6HONOTUI0

CcHUCTEeMaTH3alHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
1 102 13.5

IMPOIr'PAMME




11 KJTACC

Tabnuua 4

KoanyecTBO 4acoB

Ne Hara DJieKTpoHHbIE IIUPPOBHIE
Tema ypoka Konrpoabnbie = IlpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeIbHbIEC PeCypChl
padoThI padoThI
http://learnbiology.narod.ru/ - Uzygaem

1 DBomounonHas teopus Y. JlapBuHa 1 GHOIOTHIO

JTRIKYTIHE CHLTHI SBOIOIIH BHIOB 110 U. http://learnbiology.narod.ru/ - Uzydaem
2 1 OHOJIOTHIO

Hapsuny

Bopr0ba 3a cymiecTrBoBaHUE, €CTECTBEHHBIN U http://learnbiology.narod.ru/ - Usyuaem
3 N 1 Ouosnoruio

HCKYCCTBEHHBIH 0TOOP

®DopMupoBaHNE CHHTETUUECKON TEOPUU http://learnbiology.narod.r/ - Msy4aem
4 1 6HONOTHIO

IBOJTIOIIH

S TAIIbI YBOTIOMHOHHOTO IPOIIECCa: http://learnbiology.narod.ru/ - Uzygaem
5 1 OHOJIOTHIO

MHUKPOAIBOJIIOIHS U MAKPOIBOIIOLINS

Tony/IAIHs — 37ieMeHTApHAR ¢/MHMTA http://learnbiology.narod.ru/ - M3yyaem
6 1 OHOJIOTHIO

SBOJIIOLUH

3aKoH reHeTHYeCcKoro paBHoBecust Jx. http://learnbiology.narod.ru/ - Uzydaem
7 Xapmu, B. Baiin6epra. Jlaboparopnas pabota | 0.5 OMOJIOTHIO

«BrIsBICHIE H3MEHIMBOCTH Y 0CO0EH '

OJTHOTO BH/Ia»

http://learnbiology.narod.ru/ - Uzydaem

8 DOnemeHTapHbIe (HAKTOPHI IBOIIOAN 1 GUOJIOTHIO

D¢ ekt ocnoBaTenst. DPPEeKT OYTHIIOYHOTO http://learnbiology.narod.r/ - Msy4aem
9 1 6HOJIOTHIO

TOPJIBIIIKA
10 Murpanuu. U301un moImy isiumii: 1 http://learnbiology.narod.ru/ - Uzygaem




reorpaduueckas, OuogoruaecKast

OHOJIOTHIO

EcTecTBeHHBIH 0TOOpP — HAMPaBIISIONIHI

http://learnbiology.narod.ru/ - Mzyuaem

11 OHOJIOTHIO
(hakTOp IBOJIFOLUU
http://learnbiology.narod.ru/ - Mzyuaem
12 [TosoBo#t 0TOOP OHOJIOTHIO
[TpucrnocobIeHHOCTH OPTAaHU3MOB KaK http://learnbiology.narod.ru/ - Uzygaem
13 pe3ynpTaT MEKpo3Bomonnu. JlabopaTopHas 0.5 6uonornio
pabota «M3ydenue apomopo30B U '
WANOAJANTALMN y PACTEHUM U AKUBOTHBIX»
[Tpumeps! MpHUCIOCOOIEHUH Y OPraHU3MOB: http://learnbiology.narod.ru/ - M3yuaem
Mopdomnorudeckre, HU3N0I0rHIecKue, OMOJIOTHIO
14 OMOXUMHUYECKHUE, TTOBEICHICCKHUE. 0.5
JlaGoparopnas padota «I[IpucnocobneHust '
OpPraHU3MOB M MX OTHOCHTENbHAsI
1enecoo0pasHoCTh
Bun, ero kxpurepuu u CTpyKTypa. http://learnbiology.narod.ru/ - Uzydaem
15 JlaGoparopnas padota «CpaBHEHHE BUIOB 11O 0.5 OMOJIOTHIO
MOP(OIOTHYECKOMY KPUTEPHUIO)
http://learnbiology.narod.ru/ - M3yuaem
16 CrpykTypa BHIa GUOJIOTHIO
Bi/1006pa3oBasme Kak peayJsTar http://learnbiology.narod.ru/ - Uzydaem
17 6HOJIOTHIO
MUKPOIBOFOIIHH
http://learnbiology.narod.ru/ - Uzygaem
18 CBs13b MUKPO?BOJIIOLUHU U SMUJEMHUOJIOTHI GHOJIOTHIO
Maxkposomtouus. [TaneonTonornueckue http://learnbiology.narod.ru/ - Hsysaem
19 6HOIOTHIO
METO/IbI H3Y4EHHSI DBOJIOLIHH
Buoreorpaduueckre METOIbI U3yUCHUS http://learnbiology.narod.ru/ - U3yuaem
20 6HOIOTHIO

9BOJIFOIIMH




OMOPHOIOTHYECKHE U CPABHUTEIHHO-

http://learnbiology.narod.ru/ - Uzygaem

21 MOP(OIOTHYECKHE METOAbI U3yYECHUS Ouosnoruio
SBOJIIOLUH
MonexyaspHO-TeHETHIECKHE, http://learnbiology.narod.ru/ - Uzydaem
22 OMOXUMHYECKHAE U MATEMATUYECKAE METOIBI OHOJIOTHIO
U3Y4EHHUS IBOIIOLHU
http://learnbiology.narod.ru/ - M3yuaem
23 OO0mme 3aKOHOMEPHOCTH SBOJTFOITIH GUOJIOTHIO
AnanTtuBHas paguanys. HepaBHomepHOCTB http://learnbiology.narod.ru/ - Msysaem
24 6HOJIOTHIO
TEMIIOB BOJIOLIMU
H http://learnbiology.narod.ru/ - Uzygaem
ay4HbIE THIIOTE3bI IPOUCXOKICHHS )KU3HH
25 Ouosnoruio
Ha 3emite
http://learnbiology.narod.ru/ - Mzyuaem
JloHay4HbIe ITPEACTaBICHNUS O 3apOXKICHUN
26 Ouosnoruio
JKH3HU
OCHOBHBIE 3Talbl HEOPraHNIECKON http://learnbiology.narod.ru/ - Usysaem
27 6HOTOTHIO
SBOJIIOLUH
http://learnbiology.narod.ru/ - Uzygaem
28 I'nnoTessl 3apokaCHUS KU3HH OuoIoruio
Hcropust 3emin 1 MeTObI €€ M3Y4EHHUS. http://learnbiology.narod.ru/ - M3yuaem
29 Jlaboparopnas pabora «M3yueHue u 0.5 Ouosnoruto
OIMCaHUE UCKOIAEMBIX OCTATKOB APEBHUX '
OpraHU3MOB»
http://learnbiology.narod.ru/ - Uzygaem
30 HayanbHbie sTanbl opraHuuecKoi 3BOIIOLUN OHOJIOTHIO
http://learnbiology.narod.ru/ - M3zyuaem
31 DBOITIOIHUS SYKapUOT OUOIOTHIO
1 OCHOBHBIE 3Tallbl IBOJIOLHUU PACTUTEIBHOTO 0.5 http://learnbiology.narod.ru/ - M3zyuaem

mupa. [IpakTtiaeckas pabora «3ydueHne




0COOEHHOCTEH CTPOCHHS PACTCHHI Pa3HBIX
OTZEJIOBY

OHOJIOTHIO

OCHOBHEI€ JTaIlbl 9BOJJIFOIIUH )KUBOTHOI'O

http://learnbiology.narod.ru/ - Uzygaem

33 6HOTIOTHIO

Mupa

DBOJIOUS )KUBOTHBIX. [IpakTHueckas pabora http://learnbiology.narod.ru/ - Uzygaem
34 «M3y4enne ocoOeHHOCTEH CTPOCHUS 0.5 6uonornio

MIO3BOHOYHBIX )KHBOTHBIX)

PaseuTHe UMM Ha 3eMIIE TI0 3paM H http://learnbiology.narod.ru/ - Uzygaem
35 6HOTIOTHIO

neproaam

MaccoBble BRIMUpPaHUA — 3KOJIOTHUECKUE http://learnbiology.narod.ru/ - Usy4aem
36 6HONOTHIO

KPH3HKCHI TPOLILIOTO

CoBpeMeHHBII SKOJIOTHIECKUAN KPU3HC, €TO http://learnbiology.narod.ru/ - Mzysaem
37 Ouosnoruio

0COOCHHOCTH

C http://learnbiology.narod.ru/ - Uzydaem

OBpEMEHHAsl CUCTEMa OPraHUYECKOTo

38 Ouosnoruio

MPOLLIOTO

OCHOBHHIE CHCTEMATHUECKHE TPYTITEI http://learnbiology.narod.ru/ - Uzydaem
39 6HONOTHIO

OpraHu3MoB

http://learnbiology.narod.ru/ - Uzygaem

40 AHTpPOIOJNIOTHsI — HayKa O YeJIOBEKe GUOJIOTHIO

P N http://learnbiology.narod.ru/ - Uzydaem

a3BUTHE MPEACTABICHUI O TPOHCXOKIACHUH

41 OHOoIIOTHIO

YeJoBeKa

MecTo geoBeKa B CHCTEME OPTaHMIECKOTO http://learnbiology.narod.ru/ - Uzygaem
4 mupa. JJabopatopnas pabdora «3yueHne 05 OMOJIOTHIO

0COOEHHOCTEH CTPOCHNUS CKeJIeTa YeIoBeKa, '

CBSI3aHHBIX C TPSIMOXOKICHUEMY

http://learnbiology.narod.ru/ - M3zyuaem

43 JIBmKyIme Cuibl aHTPOIIOTeHEe3a GUOJIOTHIO




CooTtHoleHne OMOJOrHYECKUX 1

http://learnbiology.narod.ru/ - Uzygaem

44 OHOJIOTHIO
COLMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E
http://learnbiology.narod.ru/ - M3yuaem
45 OCHOBHBIE CTaINM aHTPOTIOTEHE3a OHOJIOTHIO
http://learnbiology.narod.ru/ - Mzyuaem
46 [TaneoreHeTrka 1 MajcoreHOMHUKA GHOJIOTHIO
http://learnbiology.narod.ru/ - Uzygaem
47 DBOJIIOLUSI COBPEMEHHOTO UeI0BeKa GUOJIOTHIO
Yenoseueckue packl. [IpakTnueckas paboTa http://learnbiology.narod.ru/ - Mzyuaem
48 «/3yueHune 3KOJIOTHYECKUX aJanTalui 0.5 OHOJIOTHIO
YeJI0BEeKa»
T M —————— http://learnbiology.narod.ru/ - Uzygaem
49 6HOJIOTHIO
aHTPOTIOJIOTUH
http://learnbiology.narod.ru/ - M3yuaem
50 3apoxkIeHue U pa3BUTHE YKOJIOTUU GHOJIOTHUIO
Meronp! axonoruu. JlabopatopHast paboTa http://learnbiology.narod.ru/ - Mzyuaem
51 «3y4eHre METOI0B IKOJIIOTUYECKUX 0.5 Ouosnoruio
HUCCIIEIOBAHUI
3HaueHUE KOJOTUICCKUX 3HAHUN IS http://learnbiology.narod.ru / - Hsysaem
52 Ouosnoruto
YeJI0BeKa
http://learnbiology.narod.ru/ - M3yuaem
53 DKonorudeckue GpakTopsl GUOJIOTHIO
Abuorndeckue pakTopbl. CBET Kak http://learnbiology.narod.ru/ - Uzygaem
54 aKkosormueckuid hakrop. JlaboparopHas 05 OMOJIOTHIO
pabora «BbIsBIIEHHE TIPUCTIOCOOICHUI '
OPTraHU3MOB K BIIMSHHIO CBETa)
55 Abuornueckue pakropsl. TemnepaTypa Kak 0.5 http://learnbiology.narod.ru/ - M3zyuaem

aKkosormueckuid hakrop. JlaboparopHas




pabora «BbIsBIIEHHE TIPUCTIOCOOICHUI
OpPTraHM3MOB K BIUSHHIO TEMIICPATYPhD»

OHOJIOTHIO

Abuotndeckue GpakTopbl. BiaxxHOCTh Kak
akosormueckuid hakrop. JlaboparopHas

http://learnbiology.narod.ru/ - Uzygaem
6uonoruto

56 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHHi U3 pa3sHBIX MECT OOUTAHUS»
http://learnbiology.narod.ru/ - M3y4yaem
57 Cpenpl 00uTaHUS OPTaHU3MOB GUOJIOTHIO
http://learnbiology.narod.ru/ - Uzygaem
58 buonoruueckue puTMbl 6uonornio
http://learnbiology.narod.ru/ - Uzygaem
59 JYKuzHenneie popMbI OpraHU3MOB GHOJIOTHUIO
http://learnbiology.narod.ru/ - Mzyuaem
60 buotndeckue GakTopsr GUOJIOTHIO
3HaycHUE OMOTUYECKHUX B3aMMOJICHCTBHN ISt http://learnbiology.narod.ru/ - Uzydaem
61 CyIIECTBOBAHMS OPTaHU3MOB B CpEe OHOJIOTHIO
obuTaHus
http://learnbiology.narod.ru/ - Mzyuaem
62 DKOIIOTHYECKHE XapaKTEPUCTUKH TOIYIISINN GUOJIOTHIO
OCHOBHBIE IOKA3aTeNIN TOMYISALHNU: http://learnbiology.narod.ru/ - M3zyuaem
63 YUCIIEHHOCTD, TUIOTHOCTh, BO3pAcTHAS U OHOJIOTHIO
I0JIOBAsI CTPYKTYpa
OCHOBHBIE IOKA3aTeNN TOMYISALHNU: http://learnbiology.narod.ru/ - M3yuaem
64 POXIaeMOCTh, IPHUPOCT, TEMII POCTa, Ouosnoruio
CMEPTHOCTb, MUTPALIUU
http://learnbiology.narod.ru/ - Uzygaem
65 Oxonorudeckas CTPyKTypa HOMYJISIHH GUOJIOTHIO
66 JlMHaMUKa TOTYJISIUY U €€ PeryJsius http://learnbiology.narod.ru/ - M3y4yaem




OHOJIOTHIO

KpuBbie pocTa 4UCIEHHOCTH MOy JIISIIHH.

http://learnbiology.narod.ru/ - Mzyuaem

67 K Ouosnoruio
PUBbIC BEKHUBAHHS
Okosornyeckast Hua Buja. Jlaboparopuas http://learnbiology.narod.ru/ - Mzyuaem
68 pabota «IIprcrnocobneHus CeMsIH PACTCHUI K 0.5 OHOJIOTHIO
paccesneHnIo
http://learnbiology.narod.ru/ - M3yuaem
69 Bun kak cucreMa nomysisiiuii GHOJIOTHUIO
3 N http://learnbiology.narod.ru/ - Uzydaem
AKOHOMEPHOCTH TIOBEICHUS ¥ MUTPAIIUi
70 Ouosnoruio
SKHBOTHBIX
http://learnbiology.narod.ru/ - Uzygaem
71 Co00111ecTBO OPraHu3MOB — OHOLICHO3 GHOJIOTHIO
http://learnbiology.narod.ru/ - Uzygaem
72 DKocucTeMa Kak OTKpbITasi CUCTEMA GHOJIOTHUIO
KpyToBOpOT BET[ECTB H TIOTOK SHEPTHH B http://learnbiology.narod.ru/ - Uzydaem
73 Ouosnoruto
9KOCUCTEME
http://learnbiology.narod.ru/ - Uzygaem
74 OCHOBHBIE ITOKA3aTEIH YKOCUCTEMBI GHOJIOTHIO
http://learnbiology.narod.ru/ - Uzygaem
75 DKOJIOTUYECKUE THUPAMUIBI GHOJIOTHIO
http://learnbiology.narod.ru/ - Mzyuaem
76 W3MeHeHus co00IeCTB — CYKIECCHU OHOJIOTHIO
IIpupoanble SKOCUCTEMBI. DKOCUCTEMBI 03€P http://learnbiology.narod.ru/ - Usysaem
77 . GUOJIOTHIO
U peK. IKOCUCTEMBI MOPEH U OKEaHOB
78 [Ipupoanbie 5KOCUCTEMBI. DKOCHUCTEMBI http://learnbiology.narod.ru/ - Uzygaem




TYHIp, JIECOB, CTETICH, ITyCTHIHD

OHOJIOTHIO

http://learnbiology.narod.ru/ - Mzyuaem

79 AHTpPONOTr€HHBIE YKOCUCTEMBI Ouosnoruio
Ypb6oskocucremsl. [IpakTrdeckas pabora http://learnbiology.narod.ru/ - Mzysaem
80 0.5 OHOJIOTHIO
«3y4eHune u onucaHue ypoo3IKOCUCTEMBD
3aKoHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX http://learnbiology.narod.ru/ - Usy4aem
81 N N OHOJIOTHIO
B3aUMO/ICHCTBUIT OPraHU3MOB B SKOCHCTEMaX
MexaHu3MBbI BO3JICHCTBUS 3arps3HEHUN http://learnbiology.narod.ru/ - Uzygaem
0 Pa3HbIX TUIIOB HA CYOOPTaHU3MEHHOM, OHOJIOTHIO
OpraHW3MEHHOM, MMOMYJISIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
Brocepa — oBMeIIaEeTapHaT 06ONOTKA http://learnbiology.narod.ru/ - M3y4aem
83 3 6HONOTHIO
eMITH
http://learnbiology.narod.ru/ - M3yuaem
84 VYuenue B. U. BepHanckoro o 6uochepe OUOJIOTHIO
http://learnbiology.narod.ru/ - Mzyuaem
85 3aKOHOMEPHOCTH CYIIECTBOBaHMUS Ornochepsl GUOJIOTHIO
KpyroBopoThl BeniecTB ¥ OUOrCOXUMUYCCKUE http://learnbiology.narod.ru/ - Usy4aem
86 6HOJIOTHIO
LHKJTBI
3onHanpHOCTH OHOchepsl. OCHOBHBIE OHOMBI http://learnbiology.narod.ru/ - Usy4aem
87 6HONOTHIO
cymm
http://learnbiology.narod.ru/ - M3yuaem
88 YceroitunBocTh Onocdepbt GUOJIOTHIO
http://learnbiology.narod.ru/ - M3yuaem
89 DKOJOTHYECKHE KPU3UCHI U UX TIPUIUHBI GHOJIOTHIO




http://learnbiology.narod.ru/ - Uzygaem

90 BoszelictBue uenoBeka Ha 6uochepy GHOJIOTHIO

AHTPOTIOTEHHOE ROISHCTBHE Ha http://learnbiology.narod.ru/ - Uzydaem
91 N . Ouosnoruio

PacTUTENBHBIH 1 KUBOTHBIN MHP

http://learnbiology.narod.ru/ - M3y4yaem

92 OxpaHa IpHUPOIBI GUOJIOTHIO

OCHOBHEIC IPHHITAIH YCTOHIHBOTO http://learnbiology.narod.ru/ - Uzygaem
93 6HONOTHIO

Pa3BHUTHSI YETOBEUECTBA M PUPOIBI

ParronansHOe MPpUpPOIOIOIL30BaHHUE U http://learnbiology.narod.ru/ - Mzyuaem
94 COXpaHeHHe GHOIOrHYECKOro pa3sHooOpasus OUOIOTHIO

3emu

O606menne 1o TemMe «MUKPOIBOIIONHA U €€ http://learnbiology.narod.r/ - Msy4aem
95 6HONOTHIO

Ppe3ysbTaTh»

O6o6menne 1o TemMe «MaKpOIBOIIOHS U €€ http://learnbiology.narod.ru/ - Mzysaem
96 Ouosnoruio

Ppe3yNbTaTh»

0606menne no Teme «IIpoucxoxaeHue u http://learnbiology.narod.ru/ - Mzysaem
97 Ouosnoruio

pa3BUTHE KU3HH Ha 3eMIe»

O6o6imenue 1o Teme «TIPOHCXONTCHHE http://learnbiology.narod.ru/ - Uzygaem
98 6HOJIOTHIO

4eJI0BeKa — aHTPOIIOTeHE3»

O006meHue o TemMe «IKO0JI0rHs — HayKa O http://learnbiology.narod.ru/ - Msysaem
99 6HONOTHIO

B3aUMOOTHOILICHUSX OPTAaHU3MOBY»

0O6o006meHne 1o TemMe «OpraHu3msl U cpena http://learnbiology.narod.ru/ - Mzysaem
100 Ouosnoruio

0OUTAHUS

O0001IeHe 110 TeME «IDKOJIOTUS BUIOB U http://learnbiology.narod.r/ - Usysaem
101 6HOJIOTHIO

MIOMYJISIIUI




102

O6o6menne no Teme «brocdepa —
riobaibHas SKOCHCTEMay

http://learnbiology.narod.ru/ - Uzygaem
Ouosnoruio

OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102

7.5













