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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ydeOHOMY mpenamery "buomorms" (mamee - Oumosorus) Ha
YpOBHE cpeiHero ofmiero oOpa3zoBaHus pa3zpaboTaHa Ha ocHOBe DenepanbHOTO
3akoHa OT 29.12.2012 No 273-d3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
OdI'OC COO, Konmenuuu mpenogaBaHus ydeOHoro mnpenmera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepaabHoi paboueit mporpaMmbl BOCIIUTAHHUS.

YueOHubiii npeamer «buonorusy yriayonénnoro ypoBHs usydenus (10-11
KJIACCHI) SIBJISICTCSI OJJHUM W3 KOMITOHEHTOB TpeaMeTHON oOnacTu «EcTecTBeHHO-
Hay4dHble peameThy. CormacHo nonoxkeHusm OI'OC COO npodunbHbIe yueOHBIC
NpeAMEThl, U3y4daeMble Ha yriayOJEHHOM YypOBHE, SBISIOTCS  CIIOCOOOM
muddepeHnmanmn  oOy4eHHS Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl 00ECICUNTh MPEEMCTBEHHOCTh MEKIYy OCHOBHBIM OOIIHUM, CpPEIHUM
o0IIUM, CpeTHUM TPO(PECCHOHATBFHBIM U BBICIIMM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM W3 JTHX YYCOHBIX TMPEAMETOB JOJKEH OBITh OpPHUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTENbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIIUX
3a/lay, CBSI3aHHBIX C TpodopueHTanueln oO0ydYalIMUXCd W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0OJIaCTM HAyYHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
METUIIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOnomy nipeamety "buonorus" naér npeacraBieHue o Leau
U 3ajjayax u3yuyeHus ydeOHoro mpeamera «buonorus» Ha yriayO0iaEéHHOM YpOBHE,
omnpefensieT 00s3areabHOe (MHBAPUAHTHOE) TMPEAMETHOE COJAEpPKAHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3fenaM M TeMaM, paclpejiesieHue [0 Kjaccam,
PEKOMEHIYET TMOCIEeI0BATEIbHOCTh HM3YYEHHs] Y4YEeOHOro marepuaia Cc y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH, JIOTHKA Yyd4eOHOTO TIpoliecca,
BO3pPACTHBIX OCOOeHHOcTeW oOydarmomuxcd. B mnporpamme mno  Ouonoruu
peanu3oBaH TPHUHIUI TPEEMCTBEHHOCTH C HW3YYCHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOrO  ob0miero  oOpa3oBaHus, Onarojapss 4YeMy  IPOCMaTpUBAETCS
HAMpaBJICHHOCTh HA  MOCJENYIONIEE  pa3BUTHE  OMOJOTUYECKHX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIJICHUS, MPEJICTABICHUNH O 3I0pOBOM o0Opasze »KU3HHM, Ha
BOCIIUTAaHWE OEPEeKHOTO OTHOIICHUS K OKpYXKawIlel mnpupoaHou cpeae. B
porpamMme 1Mo OMOJOTHUN TaK)Ke TOKa3aHbl BO3MOKHOCTH Y4€OHOTO TpeIMeTa
«buonorusiy B peammzamuu  TpeboBanuit  ®I'OC COO k mWIaHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM M TIPEIMETHBIM pe3yjbTaTaM OOYy4YCHUS U B
GbOpMHpPOBaHUM  OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEIHHOU  JIEATEILHOCTH
OOy4YaromMXCcs MO OCBOCHUIO COJEp)KaHUS OWOJIOTHYECKOTO 00pa3oBaHHs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpemHEro o0miero oOpa3oBaHUS
3aBepmiaeT OuoJIoTMYecKoe o0pa3oBaHWE B IIKOJIE W OPUEHTUPOBAH  Ha
pacIMpeHue W yriyOJieHWe 3HaHWW OOYYaroIIMXCs O KMBOW MPUPOJE, OCHOBAX
MOJICKYJIIPHOM ¥ KJIETOYHOM OHOJIOTHH, SMOPHOJOTHA W OHOJIOTUU Pa3BUTHS,
TeHETHKH, CEJIEKIIUU, OUOTEXHOJIOT UM, IBOJIIOIIMOHHOTO YYEHHS U SKOJIOTUH.

N3yyenue yueOHoro mpenmera «buonorus» Ha yriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCSl K MOCIHEAYIOIIEMY MOJTYYEHUIO



OWojornyeckoro  oOpa3oBaHMs B By3aXx U OpraHU3alMsIX  CPEIHEro
npodeccruoHanbHOro 0oopazoBanusi. OCHOBY €ro COJEp’KaHUSI COCTABIISIET CHUCTEMa
OMONOTMYECKUX  3HAHWW, TONYyYEHHBIX TPU  M3YYECHUH  OOYy4aIOUTUMUCS
COOTBETCTBYIOIIUX CHCTEMATUYECKUX Pa3JeiOB OHOJOTUM HA YPOBHE OCHOBHOTO
obmero obpaszoBanusi, B 10-11 kjaccax 3TW 3HaHUS MOJIY4arOT pas3BuTHE. Tak,
pacmiMpeHbl M yriyOJleHbl OHOJOTHYECKHE 3HAHWS O PAaCTEHUSX, JKUBOTHBIX,
rpubax, OakTepusX, OpraHu3Me 4YeJIOBeKa, OOMMX 3aKOHOMEPHOCTAX IKU3HHU,
JIOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTHYECKUE CBEJCHUS MPHUKIATHOTO U MOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BaTh KaK OPUEHTHUPHI I TOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSAMM, IMOTYYEHHBIMU OOYYAIOIIMMUCS TpPH H3YYCHHUH
bu3uKY, XUMHUH, Teorpaduu 1 MaTEMATHKU.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mpeametry "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH M HBOJIONMOHHBIA TOAXOABl K W3YYCHHIO OHOJIOTHU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIJIS JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINU, IBOJIOIMU OPraHUIECKOT0 MUpA Ha 3emiie,
COXpaHEeHUs1 OMOJOTNYECKOro pazHooOpasus mianetsl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHON OHOJOTHMH, 3MOPHUOJIOTHM U OHOJIOTHHU
pa3BUTHS, TEHETUKUA U CEJIEKIIMH, OMOTEXHOJOTMH W CHUHTETHYECKOH OnOoJIoTHH,
AKTyaIM3UPYIOTCS 3HAHUS OO0ydyarmuxcs Mo OOTaHUKE, 300JI0THH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce n3ydaroTcsi 3BOJIIOLIMOHHOE YYEHHE, OCHOBBI
AKOJIOTHH M YUeHHe 0 ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpuszBaH  00€cCTEUUTh  OCBOCHHUE
00yJaroIUMHUCS OMOJIOTHYECKUX TEOPUH M 3aKOHOB, WACH, MPUHIIMIIOB U MPABUII,
JEXKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, 3HAHUMN O
CTPOCHHH, MHOT000pa3ud M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEH03a, PKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTHUKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, MPUKIIAIHBIX ACTIEKTaX OMOJIOTHYECKUX 3HAHUU. J[iis
pa3BUTHS W TOJNJEPKAHHUS WHTEpeca OO0ydyarmuxcs K OHOJOTUM Hapsay Cco
3HAYUTEIBHBIM O00BEMOM TEOPETUUYECKOr0 Marepuasia B COACp>KaHUU MPOTrpamMMbI
Mo OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW 00JacTM OWOJOTHUH, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX
YUEHBIX B PEIIEHNE BAKHEUIITUX OMOJIOTHYECKUX U IKOJIOTUIECKUX TPOOIIEM.

Lenp n3yueHus: yuebnoro npeamera «buosnorus» Ha yriayOn€HHOM ypoBHE —
OBIAJICHNE  OOYYAIONIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBEHOM
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra W NpHOOpeTeHHEe yMEHU
WCIIOJIB30BaTh ITH 3HaHUS B (OPMHUPOBAHWU WHTEpEca K OMpeaesEHHON o0nacTu
npoecCHOHANBHON JEATETPHOCTH, CBSI3AHHOW ¢ OWOJOTHEH, WM K BBIOODPY
y4eOHOTO 3aBEACHUS JIJIsl TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUS.

JlocTiokeHne 1eaM  u3ydeHus ydeOHoro mpenmera «buosorums»  Ha
yr1yOIE€HHOM YpOBHE 00€CIIeUMBACTCS PEIICHUEM CIEAYIOIINX 3a4au:

OCBOEHHE OOYYaIOIMMUCS CHUCTEMbI OHMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJNIOTHUYECKUX TEOPUSX, KOHLEMIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KAPTUHY MHPA; O
CTPOEHUH, MHOTOOOpa3uu M OCOOEHHOCTSX OMOJIOTMYECKHX CUCTEM (KIIEeTKa,



OpraHu3M, MOMYJISIMS, BU, OMOreoleH03, Onocdepa); O BHIAAIOMINXCS OTKPBITUAX
Y COBPEMEHHBIX UCCJIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHUE OOYYarolMXCs C METOJaMH IMO3HAHUS >KUBOM MPHUPOJBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OHWOJIOTMYECKMX HayK (MOJEKYJISIpHOW U
KJIETOYHOU OMOJIOTHH, YMOPUOJIOTUN U OMOJIOTUN Pa3BUTHUS, TECHETHUKHU U CEJICKIUH,
OMOTEXHOJIOTMM M CHHTETHYECKON OHOJOTUM, MaJICOHTOJIOTHH, JKOJOTHH);
METOJAMH CaMOCTOSITEIBHOTO MPOBEACHHUS OWOJIOTMYECKUX HCCIEIOBaHUI B
nabopatopun W B mpuponae (HaOmioJeHue, U3MEpPEHHe, HIKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJICHHE  OOYyYalOlIMMUCS  YMEHHUSMH: CaMOCTOATENIbHO  HAaXOJUTh,
aHAJIM3UPOBaTh W HCIOJIb30BaTh OHMOJOTUYECKYI0 HH(POPMAIIMIO; TOJIh30BATHCS
OMOJOTUYECKON TEPMHUHOJIOTHEN M CUMBOJIMKOM; yCTaHABJIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTMM U  COLMUAIBHO-DPKOHOMHUUYECKUMHU U  HKOJOTHYECKUMU
npoOjemMaMu 4eJIOBEYECTBa; OLIEHUBATh IOCIEACTBUS CBOEHU JESITENIBHOCTU 10
OTHOILICHUIO K OKpPYXalollel MNpPUPOJHON cpefe, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIOJIeH; OOOCHOBBIBATH M  COONIOATH  MEPHI
npOoQHIAKTUKA MHPEKIHOHHBIX 3a00J€BaHUM, MpaBUJia MOBEAEHUS B MPUPOJE U
oOecrieyeHusi 0€30MACHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B YpPE3BbIUAMHBIX
CUTyallUsIX ~ NPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00yUYaIOMINXCS UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpollecce 3HAKOMCTBA C  BBIJAIOIIMMHUCS OTKPBITHSIMH W COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 MPOoOJIeMaMH, METOJI0JIOTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHNUS, TTPOBEICHUS IKCIIEPUMEHTAILHBIX UCCIIEIOBAHUIT,
perieHusi OMOJOTUYECKUX 3a/ad, MOJEIUPOBAHUS OMOJIOTMYECKHX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAaHUE Y OOYYarOIIMUXCsl LIEHHOCTHOIO OTHOIICHMS K *KUBOW MPUPOJE B
LEJIOM U K OTHAENbHBIM €€ 00bEeKTaM M SIBJICHUSIM; (POPMHUPOBAHUE HKOJIOTHUYECKOM,
T€HETUYECKOW TPaMOTHOCTH, OOIIEH KYJIbTYPhI TOBEJICHUS B IPUPO/IS; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4arOUIMMHUCA  KOMIETEHTHOCTH B PAaIllMOHAIBHOM
IPUPOAOIIOIb30BaHUN (COOJIIOICHUE TPaBUIl TOBEACHUS B NPHUPOAE, OXPaHBI
BUJIOB, PKOCUCTEM, OHMOC(hephl), COXpaHEHUU COOCTBEHHOTO 37I0POBBSI U 3J0POBbSI
OKpYXalomux Jiroaer  (coOmromeHus Mep NOpoUiIakTHKKA — 3a00JIeBaHUM,
oOecrieueHne O€30MACHOCTH JKM3HEACATEIHPHOCTA B UYPE3BBIUAWHBIX CHUTYyaIHSIX
OPUPOJHOTO M  TEXHOIEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BAHUS
OMONOTUYECKUX 3HAHUM U YMEHUN B TOBCETHEBHOM JKU3HMU;

CO37aHMe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VH/INBU1yaJIbHOU oOpa3oBaTenbHOI TPAEKTOPUHU, CIIOCOOCTBYIOIIEH
nocyienyonemMy npohecCHOHATbHOMY CaMOONPENENEHUI0, B COOTBETCTBHM C
WHJMBUAYAJbHBIMA HHTEPECAMHU U MOTPEOHOCTSIMU PErHOHa.

OO011iee YKCIIO YacoB, OTBEICHHBIX HAa M3y4YE€HHE OMOJIOTMH Ha Yri1yOJIeHHOM
ypOBHE cpeaHero oobmiero oopazoBanusi, coctapiser 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezenmo0), B 11 kimacce — 102 vaca (3 waca B Hezeno).



OT6op oOpraHu3alMOHHBIX (OPM, METOJIOB U CPEICTB OOydeHHUS OHOJOTUH
OCYUIECTBJISIETCS C YYETOM CHEUU(PUKU €ro cojepaHusi M HAMPaBICHHOCTH Ha
OpOAODKEHHE  OMOJIOTUYECKOro  OOpa3oBaHMsl B OpraHU3alUsX  CpPETHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTeNbHBIM YCIOBHUEM IIpU 00y4YeHUN OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE
ABJIAETCS. TPOBEACHUE JIA0OPATOPHBIX M MpakTUYecKux paboT. Takxke ydactue
OOy4YaronMXxcss B BBIMOJHEHUU MPOEKTHBIX W Y4EOHO-HCCIEAOBATENIbCKUX PadoT,
TEeMaTHUKa KOTOPBIX OIMpPEACNIeTCS YUYUTEIEM Ha OCHOBE UMEIOITUXCS MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA

10 KJIACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. buosorusi Kak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUIEKCHas: Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue  HaAyKd W U3y4aeMble ~UMHU  TPOOJIEMBL.
dyHaaMeHTalbHbIC, TPUKIAAHBIE W TOUCKOBBIE HAy4YHBIE MWCCIICIOBaHUS B
OHOJIOTHH.

3HadeHune O6uoJoruu B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. Ilpodeccun, cBsizanHbie ¢ Ouosiorueil. 3HaueHHE OWOJIOTHH B
MPAKTUYECKOM JIEITEIIbHOCTH 4YEJIOBEKAa: MEJUIIMHE, CEIIbCKOM  XO34MCTBE,
MPOMBIIIEHHOCTH, OXPAHE NPUPOIBI.

JemoHcTpanuu

[Hoptpetnl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. T'apgent, I'. Mennens, B. U. Bepnanckuii, 1. 11. [Tanos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, /. Yorcon, ®. Kpuxk, /1. K. benses.

Tabmuiubl U cxeMbl: «CBsi3b OMOJOTUM C JAPYTUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl M UX H3Yy4YeHHE

JKuBble cucTeMbl Kak mpeaMerT wu3ydeHus Ouosoruu. CBOWCTBA KUBBIX
CUCTEM: €IWHCTBO XHMHUYECKOIO COCTaBa, JUCKPETHOCTb M  LIEJIOCTHOCTb,
CIHOXXHOCTh M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHHU3ALM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aludd >KUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBIMH,
TKaHEBBIH, OpTraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreonenoTuyeckuit), OuocdepHsniii. Ilpoueccrl, NPOUCXOASIINE B KUBBIX
cucremax. OCHOBHbIE TpPHU3HAKK >KUBOrO. JKu3HL Kak (opMa CyliecTBOBaHUS
Marepuu. Hayku, n3ydaromire >KMBble CHCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3aLINH.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. HaOmtonenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHAIN3. [loHATHE O 3aBUCUMON U
He3aBucuMou niepeMeHHoW. [lmanupoBanme »skcnepumenta. [loctaHoBka wu
npoBepka runote3. HyneBas rumoresa. [lonstre BbIOOpKHM M €€ TOCTOBEPHOCT.
Pa3bpoc B Ouonormvyeckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TOJYYCHHBIX
pe3ynbTaTtoB. [IpyuMHBI HUCKaKEHUs pe3yabTATOB JAKcrnepuMeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdemoHncTpanuu

Tabnuiel U cxeMbl: «OCHOBHBIE TpPHU3HAKK JKU3HW», «bHOIOTHYECKHE
cuctemMbl», «CBoOHCTBa >KMBOM MaTepum», «YPOBHU OpraHu3alMyd  >KUBOU
npupoae», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KMBOTHBIX», «CUCTEMBI




OpPraHOB YeJI0OBEYECKOro opraHuzMay, «buoreonenos», «buochepay, «Metoabt
U3YyYEHUS KUBOU MIPUPOIBI».

Ob6opynoBanue: 1a00paTOPHOE 000pynoBaHue TSt MIPOBECHUS
HaOJI0/ICHU, N3MEpPEHU, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcrnonp3oBaHWe Ppa3IMYHBIX  METOLOB  IIPU
U3YYEHUU KUBBIX CHCTEM).

Tema 3. buoJsiorusi KJIeTKu

Knerka — CTpykTypHO-(QYHKIIMOHAJIbHA e€AuHUIIA KuBoro. Hcropus
oTKpbITUs K1eTKu. PaboTel P. I'yka, A. JleBenryka. Kierounas teopust (T. llIBanH,
M. Ilneiinen, P. BupxoB). OcCHOBHBIE TIOJIOKEHHUS COBPEMEHHOM KIIETOYHOM
TEOPHUH.

MeTtonpl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomartorpadus, 37eKTpodope3, METOJ MEUYEHBIX aTOMOB, IuddepeHIraIbHOe
HEeHTPUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHnue @OuUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MHUKpockonus. Kougokanvnas muxpockonus. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHCcTpauun

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llIneiinen, P. Bupxos, K.
M. bap.

Tabauubl U cxembl: «CBETOBOM MHUKPOCKOM», «DNEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHS METOJA0B MUKPOCKOIII.

OO6opy/ioBaHKE: CBETOBOW MHKPOCKOI, MHUKpPOMpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTuyeckass padora «lI3yueHne MeTomOB KIETOYHON OHOJIOTUU
(xpomartorpadus, snekrpodopes, auddepeHunanbHOE HEHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XuMudeckasi opraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTBHI.
Bonma m €€ posb Kak pacTBOPUTENA, PEAarcHTa, y4yacTHE B CTPYKTypPHUPOBAHUU
KJIETKH, TEIUIOPEryJaiuu. MHHepadbHble BEIIECTBA KIETKH, MX Ouoyiornueckas
poJib. POJIb KATHOHOB M AHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKA. buonormyeckne mnonumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoil Moiyiekynbl. [lepBuuHast
CTpyKTypa Oenka, MeNTHAHas CBsI3b. BTopuuHas, TpeTUYHas, 4YeTBEPTUUHAS
cTpykTypsl. Jenarypauus. CsoiictBa OenkoB. Kiaccudpukauus  Oenxos.
buonornueckue ¢pyHkuu 6eaKoB. [lpuonsi.

YriaeBoabl. Monocaxapumel, JIACaxapupl, OJIMTOCAXAPUIBI u
nogucaxapuabl. OOmMHM IUTaH CTpOEHUsT U (PU3MKO-XMMHUYECKHE CBOWCTBA
yriaeBoJ10B. buonornueckue GyHKIUU yriIeBOIOB.



Jlununpl. ['uapodunbHO-rUapOdoOHBIE cBOMCcTBA. Knaccudukamus aunuaos.
Tpurnuuepunbl, Qochomunuasl, BOCKU, cTepouabl. buonoruueckue QyHKIUU
aununoB. O01re cBoKWCTBAa OMOIOTUYECKUX MEMOpaAH — TeKy4eCTbh, CIIOCOOHOCTDH K
CaMO3aMBbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [JHK m PHK. CTtpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpr. Ilpunnun kommnementaproctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas crimpanb. MecTtoHaxoxaeHue u ouonorndyeckue ¢pynkuuu JJHK.
Buael PHK. ®yukuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moliekyine ATO.
buonornyeckue ¢pynkuun AT®. BoccraHoBieHHbIE TEPEHOCUMKH, UX (PYHKIIUU B
Kietke. /pyeue nykaeosuompughocpamol (HTD). CexBennponanue [JHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorus: OMOXUMUYECKHE U OHO(PU3NUECKUE UCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUti OUOMONIEKY U Ux Komniekcos. Komnvromepuoiu ousain u
opeanuyeckull cunmes OUOMONEKYT U UX HENPUPOOHBIX AHANO208.

JemoHcTpanuu

[Toptpertsr: JI. [Tomunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammel: «PacnipeneneHne  XMMHYECKUX  JJIEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MTPUPOJIEN.

Tabmuiel U cxembl: «Ilepuonuueckas TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoyeKynbl BOIb», «BemiecTtBa B cocraBe opraHu3moB», «CTpoeHHE
MOJIEKYJIbI  Oenka», «CTpyKTypbl OElIKOBOM MOJEKynbl», «CTpoeHUE MOJIEKYI
yrieBosioBy, «CTpoeHUE MOJIEKYJN JUNuI0oB», «HyKIIeMHOBbIE KHUCIOTBIY,
«Ctpoenue monekynsl ATD».

OO6opynoBanue: XUMHUYECKasl IOCYy1a U 000pyAOBaHHE.

JlaGopaTopnas padora «OOHapykeHHE OEIIKOB C MOMOIIBIO KAYECTBEHHBIX
pEaKLIUN.

JlabopaTopHas pabora «Mccnenosanue HYKJIEHHOBBIX KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIMHU KICTKH

Tunel KIETOK: DJyKapHUOTHYECKass W NpokapuoTudeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHre MNpOKApUOTUUECKON KJeTkU. KieroyHass cTeHKa OakTepuil u

apxem. OcoOeHHocTn CTpO€HUsI  reTepoTpodHOH 151 aBTOTpO(HOMI
MPOKAPUOTUYECKUX KIETOK. MeCTO U pojib MPOKAPUOT B OUOLIEHO3aX.
Crpoenue u (GyHKUIMOHUPOBaHUE AYKapHUOTUYECKON KJICTKH.

[Ina3zmatuueckass wmemOpana (razmanemma).  CTpykTypa  IUIa3MaTUYECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTHYEeCKyl0 MeMOpaHy: MacCHUBHBIM
(muddysus, obneru€Hnas nuddys3us), aKTUBHBIN (TMEPBUYHBIA W BTOPUYHBIM
aKTUBHBIM TpaHcropT). [lomymponumaemocts MemOpanbl. PabGota Hatpuii-
KaJMEeBOr0 Hacoca. DHAOIUTO3: MUHOLUTO3, (haronuto3. Dx3omuTo3. Kierounas
crerka. CTpykTypa v pyHKIHNU KIETOYHOU CTEHKU pacTeHUi, rprOoB.



[utomna3zma. [uto3omns. [lutockenet. JIBuxxkeHue uurtoria3mMmbl. OpraHou bl
KiIeTkd. OTHOMEMOpaHHBIC OPTaHOU bl KICTKU: dHoIIa3MaTrdeckas cetb (J11C),
anmapat [ onapmKuM, NH30COMBI, WX CTpoeHHE © (yHKOHH. B3auMoCBs3b

OJTHOMEMOpPaHHbBIX OpPraHoOHU/I0B KJIICTKHU. Crtpoenue rpaHyJIspHOTO
petukynyma. Mexanusm Hanpasnenus 6Oenxoe 6 IIIC. CHUHTE3 pacTBOPUMBIX
OoenkoB.  CuHTE3  KIETOYHbIX  MeMmOpaH.  [maakuii  (arpaHyJIsIpHBI)
PHAOIUIA3MAaTHUeCKUl  peTtukynyMmM.  CekperopHas  (QyHKUUA armapara

Fonbxu. Moouguxayusa 6enxos 6 annapame Ionvoxcu. Copmuposka 6enkog 8
annapame [ 01v0xcu. TpaHCHOPT BELIECTB B KJIETKE. Bakyoin pacTUTENbHBIX
kieTok. Knerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUTOXOHAPHH,
IacTuabl. [lpoucxosxcoenue — MumoxoHopui — u niaacmuo. Cumbuozenes
(K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenne W (yHKUHA MUTOXOHAPHUA W
miactua. [lepBuyHble, BTOPUYHBIE M CIIOKHBIE IUIACTHIBI (POTOCHHTE3UPYIOLIUX
AYKApHOT. XJIOPOIUIACThI, XPOMOILIACTBI, JEUKOIIJIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranonasl kiaetku CtpoeHue U (GyHKIMH HeMEeMOpaHHBIX
OpraHOUJOB KJIETKHU. PuGocowmsl. Ilpomescymounsie Qunamenmol.
MukpodunameHTsl. AKMuHo8blE MUKpoghuniamenmol. MplieuHsbie
KIETKH. AKMUHOBble KOMHOHEHMbl HeMbleUHblX Kilemok. MHUKpOTpyOOUKH.
Knerounsii nentp. CrpoeHMe U JBWKEHHE KIYTUKOB M PECHHUYEK.
MukpoTtpyObouku uurormiasMel. LleHTtpuons. berku, accoyuuposannvie ¢
Muxrpoghunamenmamu u Mmukpompyboukamu. Momophwie benxu.

Anpo. O6onouka sApa, XpOMaTHH, KapUOIUIazMa, SAPBILIKHA, UX CTPOEHUE U
bynkuuu. SAnepHbiil OenkoBbIM MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHUE
XpOMOCOM B HUHTepha3HOM siape. JdyxpomamuH u 2emepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. Jlumamuxa s0epHoiu o006010uKku 6 mumose. Aoepnulil
Mpaucnopm.

Kinerounsle BkiatoueHUs. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpersl: K.C. MepexkoBckui, JI. Mapryinuc.

Tabmuibl 1 cxeMbl: «CTpoeHHE 3YKapHOTHYECKOW KIEeTKH», «CTpoeHue
KUBOTHOM  KieTknw», «CTpoeHHe  pacTUTENbHOW  KIeTkn», «CTpoeHue
MUTOXOHAPHUW, «Aapo», «CTpoeHNE NPOKAPUOTHIECKON KIETKM».

OOopynoBaHME: CBETOBOW MHUKPOCKOI, MHUKPOIpENapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpPENnapaThl OaKTepUATbHBIX KIETOK.

JlaGopaTtopnasi paGora «l3yyeHue CTpPOCHHMSA KJIETOK  Pa3IMYHBIX
OpraHU3MOB).

IpakTuyeckas padora «/I3yueHue cBOWCTB KJIETOYHOU MEMOPAHBD.

JlaGopaTopnasi padora «lccienoBanue IiasMoiu3a W JEIIa3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora «lM3yyeHue  [OBWXKEHUA  LUTOILIA3MBI B
PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BellleCTB M NpeBpAallieHNe YHEPTUHU B KJIEeTKe



AcCUMMIIALINAS ¥ TUCCUMMJISALIUS — JIBE CTOPOHBI MeTaboau3Ma. Turbsl oOMeHa
BEILECTB: aBTOTPO(HBIA U TeTepOoTpPOPHBIA. YdacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. JHeprernyeckoe oOecriedyeHue KieTku: npespamienne ATD B
OOMEHHBIX Tporeccax. {DOEpPMEHTATHBHBIA XapakTep pEakIuid KJIETOYHOTO
metabomm3ma. DepmMeHTB, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuunst ¢GepMEHTOB OT HEOPTraHMYECKHX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-MHTHOUTOPHI. 3aBUCHMOCTH CKOpPOCTU (HDepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OPraHUYeCKUX BEILICCTB B KJIETKE.
DOTOCUHTE3. AHOKCULEHHBIU u OKCU2EHHbIU gdomocunmes y
oaxmepuu. Ceemocobuparowjue nuesMeHmol U NUSMEHmMbl PeaKyuoHHO20 YeHmpd.
Ponr xmopormtactoB B mporecce ¢dortocuHTe3a. (CBetoBas U TEMHOBas
dazpl. @omoovixanue, Cs., Cy4 u CAM-munvt gpomocunmesa. IIponyKTUBHOCTD
doTtocuHTe3a. BrnusHue paziMyHBIX (PAKTOPOB HAa CKOPOCTh  (DOTOCHHTE3A.
3HaueHne POTOCUHTESA.

XEeMOCHUHTE3. Pa3noob6pasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuH, >KeNe300aKTepuu, CcepoOaKTepHUH, BOJOPOJHbBIC
OaxkTepuu. 3HaUEHUE XEMOCUHTE3A.

AHaspobHble opraHu3Mbl. Bunabl Opoxenus. [IpoaykTsl OpokeHUs M UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENHN OOJIE3HEH.

AspoOHBIe OPTraHU3MBI. Oransl JHEPreTUYECKOr0o oOMeHa.
[ToaroroBuTtenbHbIN dTaM. ['HKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonornyeckoe OKHMCIEHUE, WK KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B
npoleccax Ouosnoruyeckoro okucienus. Luknuueckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Inepeus membpannoco epaduenma npomonos. Cunmes ATD:
paboma npomonuou ATD-cunmaszei. llpermyriecTBa a’poOHOTO TyTH OOMEHa
BEIIECTB Tepel aHadpoOHBIM. I(HPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

[Toptperst: [Ix. [Tpuctimy, K. A. Tumupszes, C. H. Bunorpanckuii,
B. A. Durensrapar, 11. Mutuemn, I'. A. 3aBap3uH.

Tabauiel U cxeMbl: «DOTOCUHTE3Y, « IHEPTETUUECKUM 00MeH», «bruocunTes
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

OO6opyioBaHKE: CBETOBOW MUKPOCKOII, 000pYI0BaHUE ISl IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHuasi padota «3y4yenue KaTaJUTUYECKOU AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMuIa3bl WM KaTajiasbl)y.

JlaGopaTopnas pa6ora «/3yueHne (pepMEHTATMBHOTO  pacCILEIUICHUs
NEPOKCHUA BOJIOPOA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnass  pabGora «CpaBHeHHE  TpoOLEcCOB  (OTOCHHTE3a U
XEMOCHHTE3a».

Jla6opaTopnasi padora «CpaBHEHHE NTPOLIECCOB OPOKEHUS U ABIXAHUSD).

Tema /. HacsencrBeHHass MHGOPMALUA M Pean3alus eé B KJIeTKe



Peakiuun matpuyHoro cuuresa. [IpMHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CUHTe3a. Peanuzanus HacneacTBeHHOW MH(opmanuu. ['eHeTnyeckuid
KOJ, ero csoucrBa. Tpanckpunumss — Marpuunbii cuHTe3 PHK. IlpuHiumns:
TPAHCKPUIMIUU: KOMILIEMEHTAPHOCTb, AHTUTAPATIIECITBHOCTD,
acUMMeTpU4HOCTh. Co3pesanue mampuunvix PHK 6 asykapuomuueckoli Kiemke.
Hexkooupyrowue PHK.

Tpaucnsmus u e€ stansl. Yyactue TpancnopTHbix PHK B 6nocunTese Genka.
VYcnoBusi OuocunTe3a Oenka. KoaupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss 0 cmpoeHuu ceHos. Opranusaius TeHoMa y
MPOKAPUOT M JIYKApUOT. Perynsiuus akTMBHOCTHM T€HOB Yy MpokapuotT. ['mmoresa
onepona (®@. XKako6, XK. Mano). MonexynspHvie mexaHuzmvl IKCHPeCCuu 2eHO8 )
aykapuom. Ponv xpomamuna e pecynsyuu pabomul 2enog. Perynsuns oOMEHHBIX
IIPOIIECCOB B KJIETKE. KileTOUHBIN roMeocTas.

Bupycbl — HeksieTouHble GOpMBI )KU3HU U 00JMraTHele napa3utbl. CTpoeHUE
MPOCTHIX M CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBaHusi yeiaoBeka, >kuBoTHbIX, pactenuit. CITIN/, COVID-
19, conmanbHbIe U MEAUITUHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeespayus u amanuz b6oavuiux maccusos («bigdata»)
CMPYKMYPHBIX Ouonocuueckux oanuvix. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemoie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JlemoHcTpanumn

IToptpetsl: H. K. Konbnos, /I. 1. IBaHOBCKHIA.

Tabauiel u cxembl: «buocunTes Oenka», «I'eHeTnyeckuit koa», «Bupycer»,
«baktepuodarm.

IpakTHueckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ) Ku3HEeHHBINH UK KJIeTKH

Knerounslii 1k, ero mnepuonbl u perymsnus. Matepdasza u MuTO3.
Oco0eHHOCTH TpPOLECcCOB, MpoTeKarmux B uHTepdaze. IloarotroBka KIETKH K
nenenuto.  [lpecunreTmueckuid  (MOCTMUTOTHYECKHI),  CHUHTETHMUYECKHMH U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) epUobl UHTEPGa3bI.

Martpuunsbiii cunres JAHK — penmukamus. [punounsr permukanum JHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUNAPAJLICIBHOCTb.
Mexanusm permmmkanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TeJIoMepaza. XPOMOCOMHBIM Ha0Op KICTKM — KapuoTun. JIUMIOMAHBIA U
rariouHbBI  HA0Opbl  XpomMocoM. ['oMosoruyasie  XpoMocombl.  [lomoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuTo3. Cragum MHTO3a MW TNPOUCXOAAIIME B HUX
npoueccel. Tunbel MuTo3a. Kapuokunes u nutokuHe3. buonorndeckoe 3HauyeHUE
MHTO34.

Perymsinusa mutoTdeckoro nukia kinetkd. [Iporpammupyemas kierodHas
rubesnp — anomnTos.



Krnerounoe sapo, XpoMocoMmbl, (DYHKIIMOHalbHAs TE€HOMHUKA. Mexanuzmobl
nponugepayuu, ouggepenyuposxu, cmapenus u eubeau kiemok. «lL{ugposas
K1emKkay» — ououngopmamuieckue Mooenu GyHKYUOHUPOBAHUSA KIeMKU.

JdeMoHCcTpanuu

Tabmuibl U cxeMbl: «KU3HEHHBIN UK KIeTKN», «Muto3y», «CTtpoeHune
xpomocomy, «Pemmkanus JJHK.

O06opynoBaHKe: CBETOBOM MUKPOCKOII, MUKpOTIpenaparsl: «MUTO3 B KJIE€TKax
KOpELIKA JIYKa».

JlaGopaTopHuasi pa6ora «3ydenue XpOMOCOM Ha TOTOBBIX
MHKpOITpEnapaTax».

JlaGopaTopnas pa6ora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM  CTPOCHHSI M SKM3HEHEATEIBbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKIECTOUYHbIE TpPUOBI, OAHOKJIETOUYHBIC
BOJIOPOCIIN, APYTHE NMPOTUCTHI. KOJOHWAIBHBIE OPTaHU3MBI.

B3anMocCBsA3p 4YacTel MHOIOKJIETOYHOIO OpraHum3Mma. TKaHW, OpraHbl M
cucreMbl opraHoB. OprannsM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHel: oOpa3oBarenbHas,
MOKPOBHAs, MPOBOJAILIAS, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOEHMS,
(GyHKUMNA U PacoIOKEHUs TKAHEH B OpraHax pacTEeHUM.

TkaHu KMBOTHBIX M 4YEJNOBEKA. THIIBI )KMBOTHBIX TKAaHEW: JIUTEIMAIIbHAS,
COCIMHUTENbHASA, MbIIIeYHas,, HepBHass. OCOOEHHOCTH CTpPOCHHs, (PYHKUUUA U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TE€HEpAaTUBHBIE OpraHbl pacTeHu. OpraHel H
CUCTEMBI OPTraHOB KMUBOTHBIX U YeNOBEKA. DYHKIIMK OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbII 1 BHyTpeHHHI ckeneT. CTpoeHue U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokenue  opraHu3MoB.  JIBJKEHME  OJHOKIIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKIJIETOUHBIX PACTCHHI:
TPONU3MBl M HACTUM. JIBHKEHHME MHOTOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pedrnekc. CkeneTHble MBIIILBI M UX padoTa.

IIutanne opranusmoB. IlornomeHue BOABI, YIVIEKMCIOIO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUsIMU. lIuTaHne xuBOTHBIX. BHyTpHumosiocTHOE U
BHYTPUKIIETOYHOE NuUUIeBapeHue. [IuTaHue MNO3BOHOYHBIX KUBOTHBIX. OTHEINbI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opraHu3moB. [lpixaHue pacTeHui. [[pIxaHuWe  JKUBOTHBIX.
Huddys3us ra3oB depe3 moBepxHOCTh KieTKU. KoxkHoe npixanue. [pixatenpHas
noBepxHocTh. JKabepHoe u nérouHoe apixaHue. [[pixaHue mo3BOHOUHBIX KHUBOTHBIX
Y 4eJIOBEKa. DBOIOLMOHHOE YCIOKHEHUE CTPOCHHMS JIETKMX MO3BOHOYHBIX



KUBOTHBIX. [[pIxaTenbHass cucremMa 4enoBeka. MeXaHW3M BEHTWIALMHU JIETKUX Yy
OTHUI ¥ MIIEKOTUTAatONMX. Perynsanus npixanus. JprxarenbHbie 00bEMBI.

TpaHcriopT BEIIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUMU.
TpancropT BewmecTB y JKUBOTHBIX. KpoBeHOCHass cucreMa W €€ Oprassl.
KpoBeHocHass cucreMa IO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru kpoBooOpameHusi. OBOJIOLMOHHBIE
YCIIOKHEHUSI CTPOEHUS KPOBEHOCHON CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepala u €€ perysinusi.

Beinenenne y opraHusmoB. Beigenenue y pacteHuil. BeiaeneHue y
*KUBOTHBIX. CokparurenpHple Bakyosd. Opransl BbigeneHus. DuibTpanus,
cekpenusi U1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl pabOThl OPraHOB BbIJCIICHUS.
CBs13b IOJIOCTH TEJNA ¢ KPOBEHOCHOW M BBIICIIUTEIBHON cucTeMamu. Belienenue y
MO3BOHOYHBIX JXKMBOTHBIX U uejoBeka. [louku. CtpoeHune M (QpyHKIMOHUpPOBAHUE
He(pona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allldTa Y OJHOKIJIETOYHBIX OpraHu3sMoB. CHOpbl
OakTepuii M LHUCTBl NPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrukymna. Cpeacrsa macCUBHOM M XUMUYECKOW 3a1IUThl. DUTOHIIUIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKPOBBI M HMX IPOU3BOJHBIC.
3amuTa opranusma ot Oosie3Hel. IMmyHHast cucrtema uenoBeka. KieTouHslii u
TYMOpaJbHBIA MUMMYHUTET. BpOXIEHHBIN M NPUOOPETEHHBIN CrHeUPUUECKUN
UMMYHHUTET. Teopusi KIOHANIbHO-ceNeKTUBHOro wummyHuteta (II. Opnux, ©.
M. bepuer, C. ToneraBa). BocmamurtenbHble OTBETHI OpraHu3MoB. Poib
BPOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

Pazmpaxxumocte u  peryisiudss y  OpraHu3moB. Paznpaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. TakcuChl. Pa3apaXuMoCTh U peryssiius y pacCTCHUM.
PocTroBble BellecTBa U X 3HAYCHHUE.

HepBHasg cucreMa u peduiekTopHas peryisiiuss y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIC PE(DIICKCHI.

['ymopanbpHas peryisiuus U SHIOKPHHHAs CHUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPMHHOW CHCTEMBI W HMX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocBA3bp HEpPBHOM M DSHIOKPUHHOM cucTeM. [ umnotanamo-runodu3zapHas
CUCTEMA.

JdemoHcTpanuu

Hoptpert: U. I1. [1aBnos.

Tabmuibl U cxembl: «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepun», «IIpocreimme», «Opranbl LBETKOBBIX PpPaCTECHUIN»,
«CucremMbl OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHue crTedis»,
«CTpoeHue JIUCTOBOM IUTACTHUHKW», «TKaHM >KUBOTHBIX», «CKEIeT 4YenoBEKay,
«IImmeBapurenbHas cucreMa», «KpoBeHOCHas cucrteMa», «/lpixarenpHas
cucrema», «HepBras  cucrema», «Koxa»,  «Mpblmeuynas  cucremar,
«BpraenurenbHas cuctemMa», «IOHIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIbIY,
«MAmmynurer»,  «KumeyHononoctHele», «(Cxema  NUTaHUS  PAaCTCHUI»,




«KpOoBEHOCHbIE CHUCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHHEe THAPBI»,
«CTtpoeHue 1iaHapun», «BHyTpeHHee cTpoeHHue H0XAEBOro 4epssi», «HepBHas
cuctema  poidO», «HepBHas cucrema  msarymkw», «HepBHas — cuctema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cuctema
MIIeKonuTamux», «HepBHas cuctema uenoBekay, «Peduexc.

OO6opy/ioBaHKE: CBETOBOM MHMKPOCKOM, MHUKpPOIpEnapaTbl OJHOKIETOYHBIX
OpraHU3MOB, MHKpOIpenapaTbl TKaHEW, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIMH
HACEKOMBIX, HIJIOKOXHUX, YKUBbIE SK3EMIUISIPbl KOMHATHBIX pacTeHUil, repdbapuu
pacTeHUN pa3HbIX OTACJIOB, BIAXHBIE MpernapaTbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJOBEKa,
00OpyI0BaHUE I IEMOHCTPAIlMU TOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTECHUM,
pacuierieHus KpaxMaiia u O€JIKOB MO/l 1ecTBUEM (pepMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALIMHA ONBITOB MO M3MEPEHHIO KMU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABMKEHUMN, MOJIEIN IT'OJIOBHOI'O MO3ra PAa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «l3yuyeHne TKaHEW pacTeHUIN.

JlabopaTropHnasi padora «/3ydeHue TkaHe! KUBOTHBIX».

JladopaTropHnasi padora «/3y4eHne opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. Pa3mHo:KkeHue U pa3BUTHE OPraHNU3MOB

dopMbl Pa3MHOKEHHSI OpPraHU3MOB: Oecrosioe (BKJIOYasi BEr€TaTUBHOE) U
nojoBoe. Buael  Oecnosioro  pa3MHOXKEHHUSA:  MOYKOBaHUE,  CIOPYJIALMS,
dbparmeHTaius, KIOHUPOBAHUE.

[TonoBoe paszmHoxkeHue. IlonoBbie kieTku, Wiad ramerbl. Meito3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. bruonornyeckuii cMbICi
MeHo3a M TIOJOBOr0O Iiporecca. Meho3 M €ro Mecto B JKU3HCHHOM IIMKJIE
OpTaHU3MOB.

[IpenzaponsiieBoe pazputue. ['amerorenes y suBOTHbIX. [10s10BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofA0TBOpEHUE UM HIMOPUOHAIBHOE Ppa3BUTHE KUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTUS — HayKa
O Pa3BUTUM OPraHU3MOB. Mopghozene3 — 00Ha u3 2nasubIX NPoodIeM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooenu mopghoeceneza. Cragum  3MOpHOreHE3a
YKUBOTHBIX (Ha puMepe JISATYIIKK). JpoGiienue. Turnbl
npobnenus. /[JemepmunupoganHoe u HeoepmMuHuposanvoe opoobaenue. bracmyna,
munvt  Onacmyn. OCOOEHHOCTH JAPOOJICHUS MIICKOTUTAOMINX. 3apObIIIEBHIE
JUCTKU (TacTpyisiuus). 3aKjajka OpraHoB M TKAHEH W3 3apOJIbIIIEBBIX JIMCTKOB.
B3auMHoe BamMsSHUE dacTel pa3BUBAIOIIETOCS 3apojsimia (IMOpHOHATBHAS
WHIYKIMS). 3aKIaJKa IJIaHa CTPOCHHUS )KUBOTHOTO KaK pe3yJibTaT UEePapXUUECKUX
B3aMMOJICUCTBUII TeHOB. BimsgHMe Ha SMOPHOHAIBHOE pA3BUTHE PAZTUUYHBIX
(haKTOPOB OKPYXKAIOIICH CPe/Ibl.

Poct u pasButue XUBOTHBIX. [locTamOpuoHanbHbli mepuon. [Ipsimoe u
HempsiMoe pasBuThe. PasButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX )KUBOTHBIX. bronornueckoe 3HaueHue NpsiMOro U HENPSIMOTO



pa3BUTHSI, X PACIPOCTpPAHEHUE B INpupoAe. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U uenoBeka. [leproasl oHTOreHesa yenoseka. CtapeHne U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasmHoxenune u paszButue pacteHuid. ['ameroputr u cmnopodut. Meiio3 B
YKU3HEHHOM LIMKJIE pacTeHuid. OOpa3oBaHue Crop B Ipoilecce Meio3a. ['ameTorenes
y pacteHuil. OmIog0TBOPEHHE W Pa3BUTHE PACTUTENIBHBIX OPraHu3MOB. J[BoliHOE
OILIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUNA OHTOTEHE3A Y PACTEHUHN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Moptpetst: C. I'. HaBamwuu, X. [llneman.

Tabmunbl 1 cxembl: «BereratuBHoe pasMHOXeHHE», «Tumbl Oecnosoro
pa3MHOXeHUs», «Pa3MHOXKEHUE XJIaMHIOMOHaAb», «Pa3MHOXKEHUE HBIJICHBI»,
«Pa3MHO)eHue ruape, «Meino3», «Xpomocomel», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH WU crepMaro3onna», «OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u
HENpsAMOE pa3BUTHE», «Pa3BuUTHE MalCKOro Kyka», «Pa3BuThe capaHumy,
«Pa3zBuTne nArymkm», «/[BOWHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PAaCTEHUN,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX M ABYAOJIBHBIX PACTECHUI», «KW3HEHHBIA LUK
MOPCKOM KamycTb», « KU3HEHHBI UK MXa», « KU3HEHHBIN IIUKII TAIOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI».

OOopynoBaHME: CBETOBOM MMKPOCKON, MHKpONpenaparbl SHIEKIETOK U
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlabopaTtopnasi pa6ora «/3ydeHne CTpOECHHs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTHyeckass padora «BbIsABIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIECH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi pad6ora «CTpoeHHE OpraHOB pPa3MHOXEHUS  BBICIIHX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH W HM3MEHYUBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M PpPa3BUTUS TIEHETUKH Kak Hayku. PaboTsl
I'. Menpgens, I'. ne ®pusa, T. Moprana. Poiap 0T€4eCTBEHHBIX YUEHBIX B pa3BUTUU
reHetuku. Pabotet H. K. Kombnora, H. U. BaBumosa, A. H. benozepckoro, I
. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHUE MTOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIIbHBIE TEHbI, aJbTEPHATUBHBIE INPU3HAKH, JOMHHAHTHBIA M PELIECCUBHBIN
IpU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAs] TUHUS, THOPUIBI, TEHOTHUII, (PEHOTHII.

OCHOBHBIE ~ METOABl  TEHETHKH:  TUOPUIOJNOTUYECKUHM,  LUTOJOTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKH M.
JdemoHcTpanuu

[loptpersl: I'. Mengens, I'. ne ®pusz, T. Mopran, H. K. Komsuos, H.
N. BaBuiio, A. H. benozepckuid, I'. JI. Kapneuenko, 0. A. ®umunuenko, H.
B. Tumodees-PecoBckuii.

Tabauubl ¥ cxeMbl: «MeToabl TEHETUKNY, «CXEeMbI CKPELLIMBAHUS.




JlaGopaTtopnass pa6ora «J/lpo3oduna kak OOBEKT TI'€HETHYECKUX
UCCIIEIOBAHMIT».

Tema 12. 3aKk0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKOH
eAMHOo00pa3usi TMOPUAOB MepBoro nokosneHus. [Ipasuino nomMmuHupoBanus. Bropoi
3aKkOH MeHzenss — 3aKOH paclIeIUIeHUs] MpU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [' unoresa 4yucToThl raMer.

AHanmuzupyroniee ckpemupanue. [[poMexyTOUHbIN XapaKTep HACIEI0BAHUS.
Pacuienienrie npu3HakoB NpHU HEMOJIHOM JOMUHUPOBAHUH.

JurubpunHoe  ckpemmBaHue. Tperudt 3akoH MeHgens — — 3aKOH
HE3aBUCUMOTO HacleJOBaHUs TPU3HAKOB. [{UuTomornuyeckrue 0CHOBBI JUTHOPUIHOTO
CKPCIIIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CrensieHHoe
HACJICIOBAHUE T€HOB, HApPYUICHHWE CIEIJICHUS MEXAYy TeHaMHu. XPOMOCOMHas
TE€OpHUs HACJIEACTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBI MEXaHU3M OIPEEIEHUS 1MoJa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbI MoJ. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HaciietoBanue npu3HaKkoB, CHEIJICHHBIX C ITOJIOM.

['eHotunn kak 1nenoctHass cucremMa. llnendorporust — MHOXKECTBEHHOE
JIeWcTBHE TreHa. MHOXKECTBEHHBIM aiulein3M. B3auMoJencTBhe HeaUIeIbHbBIX
reHoB. KoMIuiemeHTapHOCTh. Jnuctas. [lonumepusi.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHs PACTECHMM, JKMBOTHBIX M YEJIOBEKa, a
Takke (PU3UOJOTMYECKUX IPOILIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTHyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3Mbl B3aMMOJICHCTBUS «XO35IMH
— Mapa3uT» U «XO3IMH — MHUKpOOUOM». ['eHeTHueckue acmheKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON MH(OPMAIINH B IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[loptpetsl: I'. Menaens, T. MopraHs.

Tab6uuubl 1 cxembl: «llepBrlif 1 BTOpoil 3akoHbl MeHnens», « Tpetuiil 3akoH
MeHnnens», «AHanIU3Upylollee CKpemuBanue», «HemonHoe TOMUHHpPOBAHHEY,
«CrernsieHHOe HacJeJ0BaHWE TMPU3HAKOB Yy Jpo3oduibly, «['eHeTmka monay,
«Kapuotunn  yenoBeka», «Kapuotun napozodpunsy, «KapuoTtum OTHIBD,
«MHOX€eCTBEHHBIN ajjIenu3m», «B3aumMo1elicTBUE T€HOBY.

OO6opynoBanue: MOMAETb JJs JIEMOHCTPAIlMM 3aKOHOB €IMHO0Opa3us
rHOpUJIOB TEPBOTO TIOKOJICHHWS] W PACHICIUICHUS TPU3HAKOB, MOJCIb IS
JIEMOHCTpAllMM 33aKOHA HE3aBHCHUMOIO HACJIEIOBAHUSA IPHU3HAKOB, MOJENb IS
JIEMOHCTpAllUM CIIETJIEHHOTO HAcCJIEAOBAaHUS NPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTnyeckass padora «l3yueHne pe3yibTaTOB  MOHOTHOPHUIHOIO
CKPEIIMBAHUS Y TPO30(PHITBD.

IpakTuyeckas  padora  «M3ydyeHwe  pe3yabTaToB  AUTHOPUIHOTO
CKPEILMBAHUA Y JPO30(UIIBD».

Tema 13. 3aKoHOMEPHOCTH H3MEHYHBOCTH



B3aumopeiicTBue reHotuna M cpeabl Npu  (POPMUPOBAHUU (PEHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHBIE MpPHU3HAKU. Buel
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASL.

MonmudukannonHas HW3MEHUYMBOCTh. Poib cpeapl B (GOpMHpPOBAHUU
Moau(pUKAIMOHHON u3MeHunBocTU. Hopma peakuuu mnpusHaka. BapuanuoHHBIHM
psan u BapuanmonHas kpusas (B. Moranucen). CoiictBa MoAM(pUKAIIMOHHON
U3MEHYUBOCTH.

['enoTMNIMYEecKas N3MEHYMBOCTh. CBOKCTBA TEHOTUNTUYECKOW N3MEHUUBOCTH.
Bubl reHOTHINYECKO M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIlHIOHHASL.

KomOunaTuBHass M3MEHYMBOCTH. Melo03 M MOJOBOM MpOILlECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. POTh KOMOMHATUBHOW M3MEHUYNBOCTH B CO3/IaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJTHOrO BUA.

MyTanmoHHass W3MEHYMBOCTh. BuUIbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  UHAYLUPOBaHHbIE MyTaluu. SaepHble U
HUTOIIa3MaTuyeckre Myrtanuu. CoMaTHYecKue M MOJIOBbIE MyTaluu. [IpuduHb
BO3HUKHOBEHUA MyTauuii. MyTareHpl W WX BIHASHUE Ha OPTraHU3MBbL.
3aKOHOMEpPHOCTH MYTAIIMOHHOTO MpOLEecca. 3aKOH TOMOJIOTHYECKHUX pPAJIOB B
HaciencTBeHHOM u3MeHunBocTH (H.M. BaBuson). BuesgepHas M3MEHYUMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U INUSEHOMUKA, pPONb INULEHEMUUeCKUX @Oakxmopos 8
HAC1e008arHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpauun

[loptpetsl: I'. ne ®pus, B. Moranucen, H. 1. BaBuos.

Tabnuiel U cxeMbl: «Bungbl  u3MeHUMBOCTHY,  «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KomMmOnHaTnBHAsS N3MECHUYHMBOCTDY, «Meiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a0o0ieBaHus YeIoBeKay, « Buabsl MyTaiuiiy.

OO6opynoBanue: )KuBble U repOapHbIE PK3EMIUIAPHl KOMHATHBIX PACTCHHI,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUAAMU H3MEHUYHNBOCTH.

JlabopaTopHas paodora «lccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW M3MEHUYUBOCTH. llocTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOU KPUBO».

IpakTuyeckas padora «Mytanuun y gapo3ouibl (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eHeTHKA YejIOBeKa

Kapuorun uyenoeka. MexayHapoaHas HporpaMma HUCCIEIOBAHUS T€HOMA
yenoBeKka.  MeToapl  M3y4YeHHMSl TE€HETMKM  4YEJIOBEKAa:  IeHEaJOTMYEeCKUH,
OJIM3HEIIOBBIH, LIUTOTCHETUYECKUIA, MOIYJISLIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpeMeHHOE OIpEeICICHUE FeHOTHUIIA;
MOJIJHOTEHOMHOE CE€KBEHHPOBAHWE, NCHOTUIIMPOBAHUE, B TOM YHCJE C IMOMOIIBIO
[1IIP-ananu3a. HacnencrBenHble 3a00i€eBaHus yeoBeKa. [ @HHbIE U XPOMOCOMHBIE
OoJie3HH 4eyoBeKa. boJjie3HW C  HAcCIEeACTBEHHOW MPeapaciosioKeHHOCTHIO.
3HaYCHUE MEIUIIMHCKON T€HETHKU B MPEAOTBPAILCHUU U JICUCHUU T€HETHUYECKHUX
3a00JeBaHUi yenoBeka. MeIUKO-TeHETHIECKOe KOHCYIbTupoBaHue. CTBOJIOBBIC



KkieTKu. [loHATHE «TreHeTHYecKOoro rpys3a». JDTUYECKUE aclEeKThbl UCCIIEOBaHUN B
o01acTy peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKAa K
buznyeCKOMYy U XUMUYECKOMY 3arpsi3HEHUIO OKpy»Karouieil cpensl. ['eHeTnueckas
IIPEIPACIIONOKEHHOCTD YEJI0BEKA K IaTOJIOTHSIM.

JemoHCcTpauumn

Tabaunpbl u cxemsl: «Kapuorun uenoBeka», «MeTosbl U3yUEHUS! TEHETUKU
YyesnoBekay, «l'eHeTnueckue 3a00J€BaHUs YETOBEKAY.

IpakTuyeckas padora «CocTaBiIeHUE U aHAIU3 POJOCIOBHON.

Tema 15. Cesnekuusi Oprann3mMoB

JloMecTukanust W CeNeKUUs. 3apOXKICHUE CEIICKIUU W JOMECTUKAIWH.
VYuenne H. W. BaBumoBa o IleHTpax NOpPOUCXOXKIEHUS U MHOrooOpaszus
KYJbTYPHBIX PAacTeHUM. POnb celekuuu B CO3MaHUM COPTOB PACTEHUM U TOPOJ
*KuBOTHbIX. CopT, mMmopoja, MmTaMM. 3aKOH TIOMOJIOTMYECKUX PSAIOB B
HacieacTBeHHOM n3MeHunBocTd H. 1. BaBuiosa, ero 3sHaueHue JUIsl CeIeKIIMOHHOM

paboTHI.
Metonpl ceneknMoOHHON paboThl. MckyccTBEHHBIN OTOOp: MAacCOBBIM U
VIH/IUBU 1y QJIbHBIM. Oranbl KOMOWHAITMOHHOU CEJICKLIUH. Hcneitanue

IpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTUIY C TOMOIIbIO OLIEHKH
(deHoTHIa TOTOMCTBA U OTOOP MO FeHOTHUITY ¢ momoulbio aHaim3a JJHK.

HckycCTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paloThI.
PannanMoHHBI 1 XMMUYECKUN MyTareHe3 Kak UCTOYHHMK MYTallMi y KyJIbTYpPHBIX
dbopm opranusmoB. Hcnonb3oBaHME TE€HOMHOTO pEJAKTUPOBAHUS U METOJOB
pexoMOuHaHTHBIX JIHK 11 monyyeHus: uCX0HOTro MaTepualia AJis CENEKIUH.

[lonyuenne MTOJIUIIIIOUIOB. BnaytpusBunosas rUOpUIN3ALINSL.
bnu3kopoAcTBEHHOE — CKpelMBaHue, WM MHOpuaMHr.  HepoactBeHHoe
CKpelIMBaHue, WU ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rubpuauzanus. [Ipeogonenue Oecroaus
MEXBUIOBBIX THOPUAOB. JJOCTHKEHUS CENEKIINN PACTEHUI U )KUBOTHBIX. «3enéHas
DesoNIoYUsLY.

CoxpaHEeHHE U U3YyYEHUE N€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHHN U
UX JUKUX  pOOMYEeM Ui CO3JaHMS  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaweHue u  ynpasieHue
2eHeMUYEeCKUMU Pecypcam CelbCKOXO3AUCMBEHHbIX U NPOMBICI0GbIX HCUBOMHBIX 6
Yenax yayuueHus Cywecmeyiowux u co30anus HO8blX NOpoo, JUHUU U KPOCCO8, 8
Mmom 4Yucie ¢ NPUMEHEHUeM COBPEMEHHLIX MemOo008 HAYYHBIX UCCAe008AHUL,
nepeoosvix uoeti U NePCneKmMuEHbIX MexXHOI02ULL.

JdemoHncTpanuu

[Toptpers: H.  W. BaBunos, W. B.Mwuuypun, I. . Kapneuenko, II.
I1. JIykpstHenko, b. JI. Acraypos, H. bopioyr, /I. K. benses.

Tabauib! U cxeMbl: «L{eHTpbI MPOUCXOKAESHUS 1 MHOTOOOpa3us KyJIbTypPHBIX
pacTeHuin», «3aKOH IOMOJIOTUYECKHUX PSIOB B HACIEICTBEHHOM H3MEHYMBOCTH,
«Mertonpl cenexuumny, «Otaanénnas rudbpuauzanus», «Myrareses».




JlabopaTtopnasi pa6ora «lI3ydeHne COPTOB KyJIbTYPHBIX PACTEHUU U IOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/3ydeHrue METO0B CEIEKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypensi «OCHOBHBIE METOABI M JIOCTHIKEHUS CEJIEKUUM PacTEeHUl U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA Y4acTOK, B TEIUIMYHOE XO3s5CTBO, B JabOpaTOpHIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHonorus 1 CHHTeTHYeCKas OHOJI0TUS

OOBEKThI, HMCHOJb3YyEMbIE B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 1704 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, IMOJYyYeHUE KHUCIOMOJIOYHBIX  MPOAYKTOB,
BUHOAenHe. Mukpoouonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKUX
TexHosorui. [IpousBoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3zlaHre TEXHOJOTMH U MHCTPYMEHTOB LIEJICHAIIPABICHHOIO WU3MEHEHUs U
KOHCTPYHPOBAHUSI T€HOMOB C LEJBIO MTOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIIMX HE BCTPEUAIOIINECS B IPUPOIe OUOCUHTETUYECKUE TTYTH.

Kierounast unxeHeprs. MeToapl KyJbTypbl KIETOK M TKaHEH pacTEHUU U
KUBOTHbIX. KpuobOanku. Comarumyeckas TUOpUIM3AaLMg U COMATHYECKUN
smMOpuoreHe3. lcnonp30BaHHE TalIONWIOB B CeNEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3o6anue MOHOKIOHANAbHBIX U NOJUKTOHANbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKIus
AWLIEKIETOK M KJIOHUPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIaHTalUU anep
KIETOK. TexHonocuu 0300p06ieHUs, KYIbMUSUPOBAHUS U MUKDPOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXeHepusa. VICKyCCTBEHHBId CHHTE3 TI€HA U
koHcTpyupoBanue pekomOuHantHbix JHK. Cosdanue mpanceennvix opeanuszmos.
JlocTiokeHussT ¥ NEpPCIEeKTUBbI  XPOMOCOMHOW M TE€HHOM  WHKEHEPHH.
DKOJIOrM4eCKHEe U AITUYECKUE POOIeMbl FTEHHON MHXKEHEPHH.

Menuuunackue 6uorexnonoruu. I[locrrenomuas nudposas meauimua. I[111P-
JTarHocTukKa. MeTaOoJIOMHBIN aHalii3, TEeHOICHTPUYSCKUH aHalki3 MpoTeoMa
YeJOBEeKa I OLIEHKM COCTOSIHHSI €ro 3J0poBbs. FcCHosib30BaHME CTBOJIOBBIX
KIeTok. TapretHas Tepanusi paka. 3D-OuommxkeHepuss s pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUHM, CO3JaHUsl KOMILUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTMM TpEXMEpPHOro OMONpUHTHUHTA W cKaddonaunara
JUTSL pelIeHus 3a/1a4 NepCOHATN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IENbI0 oOecredeHuss KOMOWHUPOBAHHOM
3amuThl 0T Bo3Oyautenet OPBU, ycTraHoBieHHME MOJIEKYJISPHBIX MEXaHU3MOB
dbynkunonupoanuss PHK-cogepskamux BHpPYCOB, BBI3BIBAIOIIMX OCO0O OMacHbIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabuuibl u cxembl: «Vcrnonb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
MIPOU3BOJICTBEY, «KileTouHas nHxxeHepus», «[ eHHass HHKEHEPUS.

Jla6opaTopnasi padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.




IIpakTuyeckas padora «lloaydeHrne MOJIOYHOKHUCIBIX IPOLYKTOBY.
Okckypeusi «buoTexHonoruss — BaKHeWIIas TNPOU3BOAMTENbHAs CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:kneHue W pa3BUTHE IBOJIOUMOHHBIX NPEACTABJICHUI B
onoJiornu

OomonnoHHass Teopuss Y. JlapBuna. Ilpennocbuiki BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb 1 HayuyHas aearesbHocTh Y. JlapBuHa.

JBwkymue cuibl  sBoonuu  BugoB no Y.  JlapBuHy  (BbICOKas
WHTCHCUBHOCTh Pa3MHOXEHUS OPraHU3MOB, HACJIEACTBEHHAas W3MEHYUBOCTb,
0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernueckor Teopuu sBomonuu (CTD). HeditpansHas
teopusi dBomtouuu. COBpPEMEHHAsl  JBOJIIOIMOHHAs  OuoJorusa. 3HA4YCHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JemoHcTpauun

IToptpetbl: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Mnep,
K. KroBbe, Y. [Japsun, C. C. UerBepukos, 1. U. [lImansraysen, [x. Xonaein, /.
K. benses.

Tabmuubl u  cxembl: «Cuctema xuBoil mnpupoasl (mo K. Jlunaero)»,
«Jlectnunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm ¢GopMUpOBaHUS
MPUCIIOCOOJICHU y pacTeHud U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta mytemectsus Y. Jlapsunay», «Haxogku Y. {apBuna», «DopMbl 60pHOBI
3a cymectBoBanuey, «llopoasl romybeit», «MHoOroobpasue KylbTypHBIX (opm
KanycTbl», «Ilopoasl TOMaNIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BHUOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUS IBUXKYIIUX CUJT SBOJIONNNY, « OCHOBHBIC
MOJIO’KEHUS] CHHTETUUECKON TEOPUU IBOJTIOIIUNY.

Tema 2. Mukpo3BoIIOLMs U €€ pe3yabTaThl

[TonynsAauus Kak 3JeMeHTapHas equHuua 3Boonuu. COBpEMEHHBIE METO/IbI
OLIEHKM TEHETHYECKOro pa3HooOpa3usi M CTPYKTYypbl mnomyssiiuil. M3meHenue
reHo(oH/a TOMYJSUU KaK JJIEMEHTApHOE »SBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTraeckoro paBHoBecus Jx. Xapau, B. BaitaOepra.

DneMeHTapHble (PaKTOpbl (IBMXKYIIHUE CHUJIBI) JBOJIIONMUA. MyTallMOHHBIN
npouecc. KomOunaruBHas u3MeHuMBOCTh. Jlpelid rTeHOB —  ciydaliHble
HEHaIpaBJCHHbIE HM3MEHEHMsSI YacTOT ajiened B nonymsiusax.  Oddexr
ocHoBarens. Oggexm Oymoiiounozo eopaviuwika. CHUdNCEHUE 2eHemUYecKo20
paznoobpazus: npuuyunvl u cireocmeus. Ilposenenue s¢hgpexma Opeticha 2ernos 6
oonvuwux u  manelx  nonyaayuax.  Murpamuu.  M3onsuus  NOMYJISLIMIA:
reorpadudeckas (mpocTpaHCTBEHHAs), Ononorndeckas (pernpoayKTHBHAS).

EctecTBenHbIii oTOOp — HampaBustomuid (aktop dBoaonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABIXKYIIMHA, CTaOMIM3UPYIOMIMMA,  pa3pbIBAIOLIHIA
(nm3pyntuBHbIi). [lomoBoit oTOop. Bo3HMKHOBEHHE M HBOJIOLHKSA COLMAIBLHOTO
NOBEAECHUS )KUBOTHBIX.



[Ipucnoco0iIeHHOCTh  OPraHU3MOB  KakK  pe3yJbTaT  MHKPO3BOJIOLHH.
Bo3HukHOBeHHE MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(o3bl U MO TALIUH.
[Tpumeps! npucnocobyieHnit y opraHu3MoB: Mopdosoruueckue, pru3noaorudecKue,
OnoxuMHuuyeckue, moBeaeHYeckre.  OTHOCHUTEIBHOCTh  MPUCIOCOOJIEHHOCTU
OpraHU3MOB.

Bun, ero kputepunm u CcTpykTypa. BumooOpa3oBaHue Kak pe3yJbTar
MUKposBomoIu. M3omsiuua — kiarodeBoil (aktop BumooOpaszoBanus. Ilytu wu
CIIOCOOBI BHJ1I000pa30BaHMUS: aJUIONIaTPUUYECKOe (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (momunouU3aIys,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTUYECKOTO pa3HO00pasus.

Ponb 3BONMIOLIMOHHON OHMOJOTMM B pa3pabOTKE HAyYHBIX  METOJIOB
coXpaHeHHsI OuopazHooOpa3usi. MUKPOIBOJIOIHUS U KOIBOJIIOIUS MApa3UTOB U UX
x0351eB. MexaHu3Mbl OpPMUPOBAHUSI YCTOMYMBOCTH K AHTHOMOTUKAM U CHOCOOBI
OOpBLOBI C HEl.

JemoHcTpanuu

IToptpersl: C. C. UerBepukos, D. Maiip.

Tabmuubl U cxembl: «MyTallMOHHAas HW3MEHUYMBOCTHY, «llomymsunonnas
CTpYKTypa Buma», «Cxema MposBICHUs 3aKkoHa Xapau—BainOepray, «/[Buwxyiiue
CHJIBI HBOJIIOLIUNY, «DKOJOTHYECKass U30JSALUS MOMYJISAIUl ceBaHCKON (opemn»,
«l'eorpadmueckass U30JSAIUS  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypcKoin», «[lonynsaroOHHbBIE BOJIHBI YHCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JNEUCTBUSL €CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble nckonaembie», «I[IOKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre agantauum», «lIpucnocobneHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Bupa», «Buubl-nBoMHHUKNW», «CTPyKTypa BHUAA B
npupoze», «CrocoObl Bugo0OpazoBaHus», «l'eorpaduueckoe BUA00Opa3oBaHHE
TpEX BHUAOB JIAHABIIIEH», «IKOJOTHUYECKOE BUA000pa30BaHUE BUJOB CHUHUID),
«ITomumnnousl pacteHuiy, «KamycTHo-peeuHbIi THOPUIY.

O6opynoBaHue: repOapruy pacTeHUM, KOJUICKITMA HACEKOMBIX, Uydelia ITHUIL U
3BEpel C MpUMepaMU Pa3IMYHBIX MPUCTIOCOOTECHUH, YyUena NTHI] U 3BEPei pa3HbIX
BUJIOB, TepOapuu pacTeHHl OJM3KUX BUIOB, OOPA30BABIIMXCA PA3IAYHBIMU
crocobamu.

JlaGopaTopnasi padora «BbpIsIBIEHHE H3MEHUYMBOCTH Yy OCOOEH OIHOIO
BUJIAY.

JlaGopaTopnass  paGora  «llpucrmocoOieHus  OpraHusmMoB M HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnass pa6ora «CpaBHEHHE BHAOB MO MOP(POJIOTHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJiionus 4 €€ pe3yJibTaThl

Mertonsl u3ydeHus MakpolsBoJrouuH. [laneoHTonorndyeckue  MeTobl
u3ydeHus: opoitonmu. llepexomapie ¢GopMbl W UIOTEHETUYECKUAE  PSJIBI
OpPTaHNU3MOB.



buoreorpapuyeckue meTonbl u3ydeHus: sBoitouud. CpaBHeHue QIOpbl U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obGnactu 3emnu. Bumabl-
SH/IEMUKH U PEITUKTHI.

OMOpHONIOrMYECKHe U CPAaBHUTEIBHO-MOP(HOIOrHIECKUEe METObl U3YUCHHS
HBOMIONMU. ['€eHeTHYeCcKre MEXaHWU3Mbl SBOJIONMU OHTOT€HE3a U TOSBJICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMYHBIE W  AQHAJIOTMYHBIE  OPTaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,
OMOXUMHUYECKHUE U MaTeMAaTUYECKHEe METO/Ibl U3yUeHHUsl HBONMIOIMU. ["'oMoornynbie
redbl. COBpEMEHHbIE METO/IbI MOCTPOCHUS (PUIIOT€HETHYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOIUSI TECHOMOB.

OO0mme 3aKkOHOMEPHOCTH (TIpaBUiIa) dBOMIONUU. [Ipunyun cmeHvl GyHKYULL.
HeobOpatumocTs 3Bomtounu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIIOLU Y.

JemoHcTpanuu

[Toptpersl: K. M. bap, A. O. KoBanesckuii, ®. Mroiutep, J. ['ekkens.

Tabauubl 1 cxembl: «DUIIOTEHETHUECKUI PsJT JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedans»,  «Pununopute»,  «CemeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HbI 3eMian», «/lpeid) KOHTHHEHTOBY,
«Penukte», «HawanmpHble cTaauu 5>MOPUOHAIBHOTO PA3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «[OMOJIOTMUHBIE U aHAJOTWYHBIE OpraHbly, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl UeNOBEKa W MIMMMaH3e», «l JaBHbIE
HaIpaBJIEHUS 3BOIOLUNY, «OO0IIKe 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OO06opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKH MCKOMAEMbIX OCTAaTKOB
OpPraHMU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. Ilponcxo:kaeHue U pa3BuTHe JKU3HU Ha 3emJie

HayuHble rumore3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emue. AOWoreHes u
naxcrepmusi. JloHaydyHble TPECTABICHUS O 3apPOXKIACHUM JKU3HU (KPEALMOHU3M).

['Mnore3a NOCTOSSHHOTO CaMO3apOKIECHUS KU3HU U €€ OMPOBEPKEHUE OIbITAMU
®. Pequ, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue >Ku3Hu U aCTPOOHOJIOTHS.

OcHoOBHBbIE dTanbl HEOPraHUYECKOU ABOJIIOLIUU. [Lmanerapuas
(reonmoruueckas) HBOJIONMSA. XUMHUYECKas OJBOJIONUSA. AOHOTCHHBIM CHHTE3
opraHvyeckux BemecTB u3 Heopranmueckux. Omnbir C. Mumnepa u I'. FOpwu.
O6pazoBanue moauMepoB U3 MoHoMepoB. KoarepBatHas runore3a A. M. Omapuna,
runore3a nepBuyHoro OymboHa JIk. XonjeiiHa, TeHETUYECKas TUIOTE3a

I'. Ménnepa. PubGosumbr (T.Yex) wu rumotesa «mupa PHK» V. 'unGepra.
dopmupoBaHue MEMOpPaH U BOZHUKHOBEHHUE MPOTOKIICTKH.

Hctopust 3emuin 1 MeToabl €€ u3ydeHHs. lICKomaeMble OpraHu4ecKue
octatkd. ['eoxponomnoruss u e€ w™eroabl. OTHOcUTENbHass W aOCOIIOTHAs
reoXpoHOJIOrHs. ['e0XpoHOIOruyecKast mKajia: 30Hbl, 3pbl, IEPUOAbI, FTOXH.

HavanpHbie 3Tanbl OpraHUYECKOM HBOJIOUMHU. llOgBIIEHME W HBOJIIOLMSA
NEPBBIX KIETOK. DBOJIOLMS MeTadonu3Ma. BO3ZHMKHOBEHHE NEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbBIE OMOMIIEHKM KaK aHaJor MEpBBIX HAa 3emiie COOOIECTB.
CrpomaronuTtsl. [IpokaprOTHl U 3yKapUOTHI.



[Ipoucxoxnenue 3ykapuoT (cUMOUOreHe3). BOTIOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxokaeHUE MHOTOKIETOYHBIX OpraHu3MoOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tamlbl BOJIOIUU BBICHIMX pacTeHUil. OCHOBHBIE apoMOP(O3bI
pactenud. Bpixom pactenuii Ha cymry. [losiBieHue CHOpOBBIX pacTeHUM U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. lIponcxXoxaeHrne UBETKOBBIX
paCTECHUH.

OcCHOBHBIE 3Tallbl 3BOJIOLMU YXKUBOTHOTO MHUpa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBeie XOpaoBbie KUBOTHBIC. JKU3Hb B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwimid. [IpoucxoxaeHne MICKONUTAIOMIUX U
ntui. [lpunmun kmaoueBoro apomopdosa. OcBoeHue O€CMO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PasButne ku3HM Ha 3emie IO 3paM M NEPUOJAM: apXeil, MpoTepo30M,
najaeo30i, Me3030H, KaitHo30i. OO0Ias XxapakTepucTHKa KJIuMaTa U re0JIOrMu4eCcKuX
npoiieccoB. [losiBieHNEe U paciBET XapaKTepHBIX OPraHU3MOB. YTJIe00pa3oBaHHUE:
€ro yCIJIOBHUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPAaHHSI — HKOJOTHUUECKUE KPU3UCHI Mponuioro. [IpuyuHel u
CJIEACTBUS MACCOBBIX BbIMHpaHHil. COBPEMEHHBIM SKOJIOTMYECKUN KPHU3UC, €ro
ocobenHocTH. [Ipobnema coxpanenust 6uopazHooOpasus Ha 3emie.

CoBpeMeHHas cuctema opranudeckoro Mupa. IlpuHnunsl Kiaaccupukanun
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKNE TPYNITBI OPTaHU3MOB.

JlemoHcTpanumn

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. ITactep, . WM. MeunukoB, A.
N. Onapun, [x. Xonaein, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «Cxema onbita @. Penny», «Cxema onwita JI. IlacTepa mo
M3YYEHHUIO CaMO3apoxaeHusa ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpw»,
«JTanbl  HEOPTaHUYECKOW  DJBOJMIOLMW»,  «l'€O0XpOHOJOrnueckas  IIKajgay,
«HauanpHble 3Tanbl OpraHuYecKoil 3BOIIOLMNY, «Cxema 00pa30BaHUs 3YKapuOT
nyTéM cuMOuoreHesza», «Cucrema XUBOU mnpupoasl», «CTpoeHue BUpYCaAy,
«Apomopdossl  pacrenuit»y, «PuHHOPUTHY, «OMTHOKIETOYHBIC BOJIOPOCINY,
«MHorokierounsle Boaopocan», «Mxwm», «llamopotHuku», «l'omoceMeHHbIE
pactenusn», «Oprasbl IBETKOBBIX PACTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(}o3bl KUBOTHBIXY», «[IpocTeitmey, «Kumeunonomnoctusie», «llnockue
yepBu», «Unenucrtonorue», «PviOb», «3eMHOBOAHBIE», «lIpecMbikarommecs,
«IItnupy, «Mnekonuraronye», «Pa3BuTHe )XU3HU B apXeucKoun 3pey, «PazButue
)KU3HH B TMPOTEPO3OUCKOU 3pe», «Pa3BuThe XKU3HM B TAICO30MCKOU 3pe,
«Pa3BuTHE KU3HU B ME3030MCKOU dpe», «Pa3sBUTHE KU3HU B KAaWHHO30MCKOMN 3pey,
«CoBpeMeHHasi CUCTeMa OPraHUuYECKOro MUPay.

Ob6opynoBanue: repObapuu pPACTCHWM pPa3TUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaXKHBIC IMPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uydelia NTUI U 3BEpEei, KOJJIEKIIUU
OKAMEHEJIOCTEM, TOJIE3HBIX MCKOMAEMBIX, MYJSDKHM OpPraHMYECKUX OCTaTKOB
OpPTaHNU3MOB.




BupryaabHasa JabopatopHas padora «MolenupoBaHUE  OIBITOB
Mumiepa—HOpu 1o uzydeHuto abMOreHHOTO CUHTE3a OPTaHMYECKUX COCIUHEHUM B
NEPBUYHOI aTMocdepe».

JlabopaTtopnasi pabora «/3yueHue M OIMCaHUE HCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTHyeckas paodora «lI3yueHue 0OcCOOEHHOCTEHW CTPOEHHUS PpPaCTEHUI
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yuyeHue ocoOEHHOCTEW CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIponcxokaeHne YeJIOBEKa — aHTPONOTeHe3

Pasneinsl v 3a1aun aHTPOIIOJIOrMU. MeToAbl aHTPOIIOJIOTHH.

CraHOBIEHUE NPEICTABICHUN O IMPOMCXOXKICHHM YelIOBeKa. Penurnosneie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CHUCTEMAaTHYECKOE TOJIOKEHNUE YEITOBEKA.
CBugerenscTBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOpGOIOTUYECKHE, AMOPHOJIOTHYECKHE, $bU310I0r0-OMOXUMHUYECKHE,
noBeAeHuYeckue. OTanuMs 4eloBeKa OT KUBOTHBIX. [IpAMOXOXKAECHNE U KOMILIEKC
CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE T'OJIOBHOIO MO3ra U BTOPOM CHUTHAIBHOU
CUCTEMBI.

JBmxymue cuibl (pakTophl) aHTPONOreHe3a: OUOIOTHYECKUE, COLIUANIBHBIE.
CooTHo1ieHne ONOJIOTUYECKUX U COLIMATIBHBIX (PaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpororeHeza. PaHHue yenoBekooOpa3Hble 00E3bsSHBI
(IPOKOHCYJIBI) U paHHHUE IMOHTHIBI — OOIIHE MPEIKU YeT0BEKOOOPa3HBIX 00€3bsSH H
JOJIe. ABCTPAJIONATEKN — JIBYHOTHE NPEAKU JHOJeH. YeIOBEK yMEIbIi, NEPBbIE
W3TOTOBJICHUS OpyAUN Tpyaa. UenoBek NpsiMOXOIAIINANA U IEPBBIM BBIXOJ JIFOAEH 3a
npenenbl Adppuku. YenoBek rei1enb0eprckuii — o0Immii npeJoKk HeaH1epTaIbCKOro
YEJIOBEKA M YEJOBEKa pa3yMHOTO. YelOBEeK HEaHJAEPTalbCKUM KakK BHUJ JIHOJEH
XOJIOOHOTO KiuMara. YenoBeK pa3yMHBIM COBPEMEHHOTO THINA, JAECHUCOBCKUU
YEJIOBEeK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuku. Ilameorenervka u
aJIEOr€HOMUKA.

DBOJIONNS COBPEMEHHOTO 4YesioBeKa. EcTecTBEeHHBIN O0TOOp B MOIMYJISIUSIX
yenoBeka. MyTalmoHHBIN mporiecc u monmuMmopdusM. [lomynsiiimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3h(EKT OCHOBATENSH» B MOMYJSIHUSIX COBPEMEHHOTO
YyeJoBeKa.

UYenoseueckue pacel. [loHsatue o pace. bonpmime pacel: eBponeougHas
(eBpaswmiickas), aBCTpajo-HerpouaHas  (PKBaTOpUaJIbHAs),  MOHIOJIOWHAS
(a3maTcko-amepukaHnckasi). BpeMs u myTu pacceneHus 4eloBeKa IO IUIaHETe.
EnuncTBO  4enmoBeueckux — pac.  HayyHas  HECOCTOSITENBHOCTH  pacus3Ma.
[IpucnocoOneHHOCTh 4eNloBeKa K Pa3HbIM  YCIOBHSM OKPY)KAIOIIEH  Ccpepbl.
Bnusnue reorpaduueckoit cpeapl U apeiida reHoB Ha MOP(OJIOTHIO U PUZHOIOTHIO
YEJI0BEKA.

MexaucuuiuinHapHbple  METOJAbl B (u3udeckod  (OMOJIOTHMYECKO)
AHTPOIOJIOTMH. DBOJIFOLMOHHAS aHTPONOJIOTHS U MAaJCOAHTPONOIOT U



YeJI0BEUECKUX NoNysiiuil. buoconuanbHbie UCCIEAOBAHUS MPUPOIbI YETOBEKA.
HccnenoBanre KOBOIIOLMH OMOJIOTHYECKOIO M COITUAIBHOTO B UEJIOBEKE.

JdeMoHCcTpanuu

[loptpetsr: Y. Hapsun, JI. Jluku, S. A. Porunackuii, M. M. I'epacumos.

Tabauiel U cxembl: «MeTobl aHTPOIIOJIOTHNY, «I'0JTOBHON MO3I YEIOBEKAY,
«UYenoBekooOpa3Hbie 00e3bsHBDY, «CKeleT dYeloBeKa W CKENeT IIUMITaH3e»,
«PynMMEHTBI U aTaBU3MBDY, «J[BUKYIIUE CHIIBI aHTPOIIOTEHE3a», « IBOJIOIIMOHHOE
JIPEBO  4YEJIOBEKa», «ABCTpalonutek», «YenoBek  ymenslit», «YenoBek
NpAMOXOAIIMNY, «JleHncoBckuil yenoBek» «Heannepranbip», « KpoMaHBOHIIBIY,
«ITpenku yenoBekay, « ITarbl SBOJIOIUN YEJIOBEKA», «Pachl UeTOBEKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, MpeIMETOB MaTepHalbHON
KyJIbTYphl ~MPEIKOB YEJIOBEKa, penpoaykuuu (dortorpapuu) KapTUH C
MUQOJIOTUYECKUMU ¢ OUOJEHCKUMHU CIOKETaMU MPOUCXOXKACHUS 4YEJIOBEKa,
dboTorpaduu HaAXOIOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOCIb
yepena 4YesioBeKa M 4Yepemna I[MMIaH3e, MOJEiNb KHUCTU YEJIOBEKa U KHUCTHU
IIMMIIAH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTopnass pabora «/3ydeHHMe OCOOEHHOCTEH CTPOEHUsS CKelera
YeJI0BeKa, CBS3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTHueckas padora «l3ydeHne 3KOJOTMYECKHUX aAalTalNi YETIOBEKay.

Tema 6. Dkosiormsi — Hayka 0 B3aHMOOTHOLIEHHUSIX OPraHU3MOB M
HAJIOPTaHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaou

3apoxaeHue U pa3BuUTHe dKojoruu B Tpynaax A. ['ymOonbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensa, A. Tencin, B. H. CykauéBa. Pa3znensl u 3amaun
9K0J0TUH. CBSI3b SKOJIOTHU C APYTUMU HayKaMHU.

Metoasl skosoruu. I[loneBble HaOMOAEHUS. DKCIEPUMEHTHI B IKOJOTHH:
NpUpOJIHbIE U JabopaTopHble. MojenupoBaHue B OSKOJOTMU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, PETHOHATBHBIN U TJI00AIBHBIM.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW [JJIs1  4YeJOBeKa. JKOJOTHMYECKOE
MHPOBO33PEHNE KaK OCHOBA CBS3€M 4YesoBeuecTBa ¢ Ipupononl. @opmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON I'PAMOTHOCTH HACEJICHUSI.

JdemoHcTpanumn

[Hoptpetnl: A. 'ymbonbar, K. @.Pynse, H. A.CeBepuo, 3. I'ekkens,
A. Tencnu, B. H. Cykaués.

Tabauiel ¥ cxembl: «Paznenbl skogorun», «MeTosl 3KoIoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOLIEN CPEIbI.

JlaGopaTopHuasi padota «3y4yenue METOJIOB DKOJIOTUYECKHUX
HUCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okozoruueckue (pakTopbl U 3aKOHOMEPHOCTH X aeicTBus. Kinaccudukanus
HKOJIOTUYECKUX (haKTOPOB: aOMOTUUYECKHE, OMOTHYECKHE, aHTPOIOTeHHbIe. O01IHe
3aKOHOMEPHOCTH JEHCTBHUS 3KoJoruueckux (¢akrtopoB. IlpaBuio MuHUMYyMa
(K. lmpenrens, 0. JInbux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBbl.



AbGuoTtnueckue ¢akropel. CBeT Kak 53Kojiormueckuil ¢akrop. [elicTtBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIEKTPAa Ha OPraHU3Mbl. DKOJOTMYECKHUE TPYIIbI
pacTeHUH W JKUBOTHBIX [0 OTHOLIEHWIO K cBeTy. CHUrHalbHas poJib CBETA.
doTonepuoausm.

Temnepatypa kak »skonoruueckuii (akrtop. [eiictBue Temmeparypbl Ha
opranu3msbl. [[oMKHIIOTEpMHBIE H TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocte kak skosiormdeckuii ¢aktop. Ilpucnocobienus pacteHuit K
nojJep>kaHuio0 BoaHOro Oananca. Kiaccudukanusa pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOneHus )KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAsA, HAa3eMHO-BO3AYIIHAs, MMOYBEHHAs,
IyOMHHAsT  MOJNOYBEHHAs,  BHYTPUOpPraHU3MeHHas.  DU3NKO-XMMUYECKUE
O0COOEHHOCTH CpeJl OOMTaHusl OpraHu3MoB. [Ipucnoco0aeHnss OpraHu3MoB K KU3HU
B Pa3HBIX cpeaax.

buonornyeckne putMmbl. BHemHne u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
roAu4YHble pUTMBI. [IpUCrnocO6IEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

XKuzuennole Qopmbl opranu3moB. lloHAtne o KU3HEHHOM (QopMe.
XKuzneHnnble (OpMbI paCTEHUM: 1€PEBBS, KYCTAPHUKH, KyCTApHUYKH, MHOTOJIETHHUE
TpaBbl, OJHOJIETHHUE TpaBbl. JKuW3HEHHbIE (OPMBI KUBOTHBIX: THUIAPOOMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HHU.

buotnueckue  ¢daktopel.  Bumbel = OHOTHYECKHX B3aMMOJICHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMON03 U ero ¢gopmel. [lapasutusm, koomnepauus,
MyTYyaju3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HaxyjeOHU4YecTBO). Hetpoduueckue
B3aUMOJEUCTBUS  (Tomuueckue,  Qopuyeckue,  Qabpuueckue).  3HayEHUE
OMOTUYECKUX B3aMMOJCHCTBUU Il CYIIECTBOBAaHUS OPraHU3MOB B  Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUECHHUS.

JdemoHcTpanumn

Tabnuiel U cxembl: «DKojgoruueckue ¢akTopb», «CBETOBOM CIEKTPY,
«OKOJOTMYECKNE TPYNIBl )KUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TEIIOKpPOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKMBOTHBIE», «DHU3MOIIOrMUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0OWTaHUS OPraHu3MoB», «bBHOJIOTUYECKHUE PUTMBI»,
«Kuznennsie GopMbl pacTeHui», « Ku3HeHHbIe (HOPMBI )KUBOTHBIXY», « IKOCHUCTEMA
HIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMAa XBOWHOro Jjeca», «llenmn nuranus»,
«XHIHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CumM0Ouno3y,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pPacTeHUN W SKUBOTHBIX, MPHUCIOCOOJCHHBIX K
BIUSIHUIO PA3JMYHBIX JKOJOTMYECKUX (AaKTOpPOB, TepOapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHMI, CBETOIIOOMBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PacTeHUs, repOapuu U KOJUIEKIIMHU TEIJIONI0OUBbIX,
3MMOCTOMKHUX, MOPO30YCTOMUYMBBIX pPACTEHUH, dyyena NTULl U 3Bepel, repdapuu
pacTeHul, OTHOCAIIMXCS K TUrpoduTam, KcepoduraMm, mMe30puTaM, KOMHATHBIE
pacTeHus AAHHBIX TPYII, KOJJIEKIUU >KUBOTHBIX, OOMTAIOMIMX B PAa3HBIX CpPEAaXx,
repbapud W KOJJICKUMHM PACTEHUH U JKUBOTHBIX, OONAaJaloOUMX dYepTaMu
MPUCTIOCOOTICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM KU3HM, repOapuul u




KOJUIEKLIUM PACTEHUI U )KMBOTHBIX Pa3JIMUYHBIX )KU3HEHHBIX (OPM, KOJIEKIIUN
KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopnass pa6ora «BbisBIeHHE NPUCIOCOOIEHUI OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopHnass pabora «BbplsgBIeHHE NPUCIOCOOJEHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi padoTra «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH W3
pa3HBIX MECT OOWTAHHUSI.

Tema 8. Dkos10rusi BUI0B U MOMYJISI M A

OKOJIOTUYECKUE  XapaKTEPUCTUKHU MOMYJIALINH. [Monmynsiuma ~ kak
Oounonornyeckas cuctema. Poib HEOTHOPOTHOCTH Cpenbl, (PU3UIECKUX OapbepoB U
0COOEHHOCTEW OMoJoTMK BUAOB B ()OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiuid. OCHOBHBIE IOKAa3aTeNM TMOMYJISLUUHW: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacCTHAass M IIOJIOBasl CTPYKTypa, POXKAAEMOCTb, NPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTUYECKasi CTPyKTypa nomyssiuuud. OUeHKa YUMCIECHHOCTH TOIMYJISIUY.
JlnHaMuka monmynsuuu U €€ peryisinus. buoThdecKknil MOTEHUWAN TOIYJISLHH.
MoaenupoBanue TUHAMUKY TOMyIsiuuu. KpuBbie pocTa YHCIEHHOCTH MOIMYJISALUN.
KpuBbie BbDKHMBaHUA. Perymsiius 4YUCICHHOCTH MNOMYJSLMA: poiab (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSAIIUX OT MJIOTHOCTH. DKOJIOTHYECKHUE CTpaTEruu BUAOB (T- U
K-cTparerun).

[TonsiTue 00 »KoNOrMYecKkoil Huile BUja. MectooOuTanue. MHoromepHas
Mojzenb 3kosorndeckor Humm Jx.M. XatumHcona. Pa3mepbpl 3konoruueckou
Hui. [loTeHnnanbHas U peann30BaHHAas HUILU.

Bua kak cucrema monynsiui. Apeanbl BUIOB. BuUabl U MX KU3HEHHBIE
CTpaTerun. JKOJIOTUUECKUE SKBUBAJIICHTHI.

3aKOHOMEpPHOCTU TIOBEJAEHUS W MUIpPAlMi KUBOTHBIX. buosormyeckue
WHBA3UHU Yy KEPOIAHBIX BUJIOB.

JlemoHcTpanumn

IMoptper: JIxk. . XaTuynHCOH.

Tabnuibl ¥ CXEMBbI: «IKOJOTUYECKUE  XAPAKTEPUCTUKU  TOMYJISIINN,
«IIpocTpaHCcTBEHHass  CTpyKTypa  Homyiasiuuu», «Bo3pacTHble  OUpaMHIbI
nonyysumn», «CKOpPOCTh  3aCelIeHHs TMOBEPXHOCTH  3EMJIM  PAa3JIUYHBIMHU
opranuzMmamny», «Mogeib skosornueckor Humu Jlx. M. XatunHconay.

OO6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMY )KUBOTHBIX.

JlaGopaTopnas padora «lIpucmocoOneHust cemMsH pacTeHMH K
PACCEIICHUION.

Tema 9. DkoJiorus coo0IIeCTB. JKOJOTHUYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3M MeEXIy
OpraHu3MaMu B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cucrema (A. [[x. Tencnu). @yHKIMOHAIBHBIC
OJIOKM OpraHU3MOB B JKOCHCTEME: TPOAYIEHTHI, KOHCYMEHTBHI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpodudeckue 1enu u cetu. AOGUoTHYecKue OJIOKH



skocucteM. [IouBbl U miIbl B 3KocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU
B DKOCHCTEME.

OcHOBHBIE TOKa3aTeIW  JKOCHUCTEMBI. buoMacca W TPOIYKITHUS.
DKOJIOTUYECKHE MUPAMUIBI YUCeTT, ONOMACCHI U YHEPTHUH.

Junamuxa 9KOCUCTEM. Kamacmpodguueckue nepecmpouxu.
@nykmyayuu. HampaBneHHbIE 3aKOHOMEPHBIE CMEHBI COOOILIECTB — CYKIECCHH.
[lepBuunbie W BTOPWUYHBIC CYKIECCHM W WX MPUYAHBL.  AHTPONOTCHHBIE
BO3NleHicTBUS Ha cykueccud. KimmakcHoe coobmectBo. buopaznooOpasue u
MOJIHOTA KPYTrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIie 3KOCUCTEMBI. JKOCUCmEMbl 03EP U peK. DKOoCUcmemvl Mopell U
0Keano8. IKocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTPOTOrEeHHBIE JIKOCUCTEMBI. Arposkocuctema. ArporieHo3. Paznuuus
MEXy aHTPOIIOT€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocuctem. [opojackas
bnopa u ¢ayna. CuHaHTponu3zanusi TOpojckoil ¢ayHbl. buomorudyeckoe u
XO03sIICTBEHHOE 3HAaUEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKocucteMax. Ponb kackaonoeo sghghekma u 6u008-30upuramopos (Kiouegvix
61008) 6 QyHKyuoHUposanuu s3xocucmem. IlepeHOC SHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH 9KOCUCTEMAaMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISIIIUNA U SKOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3ICHCTBUM.

Mexanuzmol 8030eticmeus 3aepA3HeHUll  pAasHblX  MUNo8 Ha
cybOp2aHu3MeHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UYECKO20  HOPMUPOBAHUS ~ AHMPONOSEHHO20  8030€UCMBUs.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanumn
[Toptpert: A. JIx. Tencau.
Tabmuet ~ u cxembl:  «CTpykTypa  OuolieHO3a»,  «IDKOocHCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IDKOocHUCTeMa XBOMHOro jeca», «DyHKIMOHAJIbHbIE
Ipynnbl OpraHU3MOB B 3KocucTeme», «KpyroBopoT BEIIECTB B 3KOCHCTEME,
«enu nutanus (macTOMILHAS, JETPUTHAS)», « IKOJOTUYECKAS] MUPAMUJIA YUCED,
«JKoJloTHYeCcKass nupaMuga OuoMacchl», «IKOJOTHYECKas MUpaMuia SHEPTUn»,
«O6pazoBanue Oonotay, «llepBuunas cykueccus», «BoccrtaHoBienue jieca nocie
noxkapa», «JKocucrtemMa o3epay, «ArpoueHos3», «KpyroBopoT BemecTB M MOTOK
SHEpPruM B arporeHose», «[Ipumepsl ypOoskocuctem».

Ob6opynoBanue: repdbapun pacTeHUi, KOJUICKIIUN HACEKOMBIX, Uydelia MTUIl U
3BepeH, repdaprn KyJbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPHUYM KaK MOJIEINb
KOCHCTEMBI.

IMpakTnueckas padora «l3yueHue u onucanne ypo0osKOCUCTEMBD.

JlaGopaTopnass padorta «/3yueHue pasHOOOpa3usg MEJIKHX ITOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKypcHust «DKCKypcus B TUIIMYHBIN OMoreouneHo3 (B 1yopaBy, OepesHsK,
€JIbHUK, HA CYXOJI0JIbHBINA WU MOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKypcHusi «IKCKYPCHs B arpOdKOCUCTEMY (HA I10JIE WIH B TEIUIMYHOE
XO03SHUCTBO)».




Tema 10. buocdepa — riaod6anbHast IKoCUCTEMA

buocdepa — obOmemnnanerapHas o6ojouka 3emiid, TIE€ CYIIECTBYET WIIU
CyIlleCTBOBaJa *U3Hb. Pa3zButHe mpeacraBieHuit o ouochepe B Tpyaax 3. 3rocca.
Yuenune B. U. Bepranckoro o 6uochepe. Obmactu 6mochepsr u e€ coctan. JKupoe
BEIIECTBO OMOCc(hepsl U ero (PyHKIUN.

3aKOHOMEPHOCTH cymiecTBOBaHUs 6uocheprl. OcobeHHocTH 6rochepsl Kak
ro6anpHOM 3KocucTeMbl. JlnHaMuueckoe paBHoBecue B 6uocdepe. KpyroBopots
BEILECTB U OMOr€OXMMHUYECKHE UKJIIBI (YIiIepoaa, a30Ta). PATMUYHOCTD SIBJIEHUI B
onocdepe.

3oHaneHOCTh Ouocdepnl. [lonstue o Omome. OCHOBHBIE OMOMBI CYIIH:
TyH/Ipa, XBOWHBIE JIeCa, CMEIIaHHbIE W TUPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIIMYECKUE JIeCa, BRICOKOTOpbs. Kimmar, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U (QyHKIHS KMBBIX CHCTEM, OIICHKA WX PECYpPCHOro MOTEHIIMaa
u 6uocepHbIX QyHKITHI.

JemoHcTpanuu

[Toptpersl: B. U. Bepuanckuii, 3. 31occ.

Tabauubl u cxeMmsbl: «I'eocdepsl 3emun», «KpyroBopot azora B mpupojie»,
«KpyroBopoT yriepoaa B mnpuponae», «KpyroBopoT kuciopoma B MpUPOJIE»,
«KpyroBopoT Bozbl B mpupone», «OcCHOBHbIE OMOMBI cyliny, «Kimumatudeckue
nosica 3emum», «TyHnpa», «Takra», «CMmemanubid jec», «IIIMpOKONIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gecy.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OHOMOB,  KOJUICKIIHUH
YKUBOTHBIX.

Tema 11. HestoBek M OKpy:xa0OIIas cpeaa

OKOJIOTUYECKHE KPU3UCBI M MX MNpPUYMHBL. Bo3neicTBHE YelloBEKa Ha
ouocdepy. 3arpsizHeHHE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOW cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenne mnouBsl. OxpaHa
MMOYBEHHBIX peCcypcoB. MI3MeHeHne KiumMara.

AHTpOIIOTEHHOE BO3JIECMCTBHE HA PACTUTEINBHBIN U )KUBOTHBIM Mup. OxpaHa
pPACTUTENBHOTO U JKMUBOTHOrO MHpa. OCHOBHBIE MPHUHIUIIBI OXPaHbl MPUPOHI.
Kpacasie kauru. Ocobo oxpansembie mnpupoansie Tepputopuu (OOIIT).
borannueckue cagpl U 300JI0THUYECKHUE TTAPKHU.

OCHOBHbBIE TPHUHIUIIEI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA W IPHUPOIBI.
PanronanpbHO€  MPUPOOMOSBL30BaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TTOCIIEICTBHS.

Pa3BuTre METOJIOB MOHUTOPHHIA PAa3BUTUSA OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uUcciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmMOCnocooHou aHepeemuke. buonozuueckoe pasnoobpasue u ouopecypcoi.
Hayuonanvuvle ungopmayuonusvie cucmemvl, obecneyugaroujue O00CMyn K
ungopmayuu no cocmosHu OmoenbHuIX U008 u dxocucmem. OcHOBbl



9Kopeabuiumayuu Kocucmem U Cnocobos 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHblx IKOCUCHEM.

JdeMoHCcTpanuu

Tabmuubl M cxembl: «3arpsisHeHHe  atMochepbl»,  «3arpsi3HEeHue
ruapocdepbl», «3arpsisHeHue nouBby, «llapHukoBbIl  3PdekT», «Ocobdo
OXpaHsAEMbI€ IPUPOAHBIE TEPPUTOPUNY, «MOIENHN YIIPABIIEMOTO MUPAX.
Ob6opynoBanue: ¢pororpaduu OXpaHsIeMbIX PaCTEHUHN U KUBOTHBIX KpacHO! KHUTH
Poccutiickoit @enepanuu, KpacHol KHUTH peruoHa.




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIbTATDI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS
OOyJarOIIMMHUCS TPOTpaMM CpPEAHETO OO0Iero oOpa3oBaHUs: JUYHOCTHEIE,
MeTaIpeAMETHBIC U TIPEIMETHEIC.

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOTrPaMMBbI 110 OMOJIOTUU
BBIJICJICHBI CJIEAYIONINE COCTaBISIONINE: OCO3HAHHME OOYYaIOIIMMUCS POCCUMCKOM
IPaKJAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH
u CaMOOMPEICTICHUIO, Haluyle Momusayuu X 00yUYeHHIO
OwWonoruu, yeneHanpasieHHoe pazéumue BHYTPCHHHX YOCKICHWHA JWYHOCTH Ha
OCHOBE  KIIOYEBBIX IIEHHOCTEW M  HUCTOPUYECKUX  TPAOULUHAA  PA3BUTHUS
OMOJIOTMYECKOTO  3HAHUSA, 20MOBHOCMb U  CHOCOOHOCHb  00YYarOIIUXCS
PYKOBOJICTBOBAThCSI B CBOCH  JCATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME OHOJOTHYECKOTO0 OOpa3oBaHUs, Haludue
npasoco3HaHusi SKOJOTUYECKOW KYJIbTYPBI, CHOCOOHOCMU cmasumeb TETu U
CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS MPOTrPaMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B E€IUMHCTBE Y4YeOHOW W BOCIUTATEIHHOM JEATEIILHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMH, UICTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHATHIMA B OOIIECTBE MpaBUJIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEW TO3WIHWMA JUYHOCTH, TATPUOTH3MA W
YBOXEHUS K 3aKOHY W TMPABOTOPSIKY, YEJIOBEKY TPyJa W CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YyBaXCHUS, OCPEKHOTO OTHOIICHHWS K KYyJbTYPHOMY HACJICAHIO0 |
TpaJWIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepanmu, mpupoae u
OKpYKarolIen cpelie.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS Yy4eOHOro mnpeamera «buomorusy
JOJDKHBI OTPa’KaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH IIO3MIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM I[EHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHUE >KHU3HEHHOTO
OTIBITA W OMbITA ACATEIHHOCTA B IMPOIECCE PeaTU3allii OCHOBHBIX HaINpaBlICHUMN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON TO3UITUN 00YJArOIIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaXKEHUE
3aKOHA W MPABOOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPH CO3/IaHUU
y4eOHBIX TIPOEKTOB, PEIICHWH YYCOHBIX W TO3HABATEIBHBIX 3a/1ad, BHITOJTHCHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TMO3UIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOUX JEHUCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIO/ICH C pa3HBIMU YOCXKACHUSMH, KYJIbTYPHBIMU LEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKCHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, TO3HABATEJIbHBIX M UCCIEJOBATEIbCKUX 3a/1ad, YBAXKHUTEJIHHOTO
OTHOIIICHWS K MHCHHUIO OMNIMOHEHTOB MpH OOCYXKJIECHUHM CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TFOTOBHOCTh K TYMaHUTApPHOU M BOJIOHTEPCKOM JEATEIBbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHHS K CBOEMY HApOJy, UYBCTBa OTBETCTBEHHOCTH IIE€pe]l
PonuHou, ropiocty 3a CBOM Kpau, CBOKO PojiMHy, CBOM SI3BIK U KYJIBTYPY, HPOIILIOE
M HACTOSII€e MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

IIECHHOCTHOE OTHOIIIEHWE K IPUPOTHOMY HACJIECAUIO U MaMITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJOTHMH, IOHUMAHHS 3HAYCHHS OWOJOTMM B IIO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIy>)KEHHIO W 3ammurte OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHUE JyXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEJICHUSI,;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 U TNPUHUMATH OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJIUTEIISIM, CO3JAHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHUA IIEHHOCTEH CEMEHHOM JKM3HM B COOTBETCTBUU C
TpaauuusiMu HapoJ10B Poccuu;

4) 3CTETHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOUYas ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMTOHUMAHUE dMOLMOHAIBHOTO BO3JIEUCTBUS )KUBOW MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXXECHHUIO B PAa3HBIX BUJAX HCKYCCTBa, CTPEMIICHHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) pusnueckoro BocnuTaHusi, GOPMHUPOBAHHMS KYJLTYPbI 310POBbSI H
IMOLUMOHAJIBLHOIO 0J1ArONOJIYYHs:

MOHMMAaHUE U peau3alus 3J0pOBOTO M Oe30macHoro obpasza KU3HU
(3mopoBOo€  mHUTaHWE, COOMIOJICHME  TUTMEHUYECKMX TMPaBUI W HOPM,
cOalaHCUPOBAHHBIM PEXKHUM 3aHATHH U OTAbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3HUECKOMY M TICUXHYECKOMY 37I0POBBIO;



NOHUMAaHUE I1[EHHOCTH TMpPaBUJl HMHAUBUAYATBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOKAIOUIUX 30POBBIO U KU3HU JIOJIEH;

OCO3HAHME IMOCJIEACTBUM W HENPUITHS BPEIHBIX HNPHUBBIUEK (YHOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTh K aKTUBHOM J€ATEIbHOCTH TEXHOJOTMUYECKOW U COLIMAIbHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpPEC K pazNU4HbIM cepaM MmpodecCHOHATbHON NEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun U peaTn30BBIBATH
COOCTBEHHbIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJIOTHYECKOT0 BOCTIMTAHUSA:

HKOJIOTHYECKU LEJIECO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIICHUE YPOBHA HKOJOTMYECKON KYJIbTYpbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHMUSI TIOCTYIIKOB M OLEHKHM MX BO3MOXHBIX MOCHEACTBUN IS
OKPYKaIOIIEN CPEIIbL;

OCO3HAHHME II00ATBHOIO XapakTepa SKOJOTMYECKHUX MpoOJIeM W MyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpPETacMble TMPU H3YUYCHUU OUOIOTUU
3HAHWSI W YMEHUS TPU PEIICHUH TMPOOJEeM, CBSI3aHHBIX C PAIMOHAIBHBIM
OPUPOJIOTNIOIb30BaHUEM  (COONIOJIEHHE  MpaBWJI  TOBEIEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PABHOBECUSI B DKOCHUCTEMAaX, OXpaHy BHUJOB,
PKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JCUCTBUW, NPUHOCAIIMX BpEI  OKPYXKarollen
NPUPOAHON Ccpelie, YMEHUE MPOTHO3UPOBATh HEOJIArONMPUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJIM4KMEe PA3BUTOTO 3KOJOTMUECKOTO MBIILIEHHUS, YKOJIOTHUYECKOU KYJIbTYPbI,
OIbITa NEeSATEIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B TO3HABAaTEJIbHOM, KOMMYHUKATUBHOM U COIMAIbHOU
MPaKTUKe, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JESITEIIbHOCTH HKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKHM W OOILECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHMUE SI3bIKOBOM M YHUTATENIbCKOM KyJIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBHS MEXTY JIFOJBMH U TIO3HAHUS MUDA;

MOHUMAaHUE crnenupuku OWOJOTUM KaKk HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEIOCTHOTO
npeacTaBieHus 00 OKpY)KaloIlleM MHpPe Kak O €JUHCTBE MPHUPOJbI, YEIOBEKa U



o0miecTBa, B IO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M pElIeHHH MpodsieM
COXPaHEHUs IPUPOJITHOTO PAaBHOBECUS;

yOexAEHHOCTh B 3HAYMMOCTH OHOJIOTHU JUISI COBPEMEHHOW ITMBUIIM3AIINH:
o0OecrieyeHrss HOBOTO YPOBHSA pa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pemaTb pPEeCcypcHble  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIXOJA M3 TI00ATBHBIX IKOJOTUYECKHX MPOOIEM H
o0ecrieueHrss  mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PallOHATBHOMY
UCIOJIb30BAaHUIO TPUPOJIHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHOJOTMYECKUX 3HAaHUM B LEISIX
NOBBILIEHUSI OOINEH KYyJIbTYphbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTh (PyHKIMOHAJIBHON I'PaMOTHOCTH OOyuarouuxcs, GopMupyemoiu
IPU U3Y4EHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB TO3HAHMS, UCIIOJIBb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIOJb30BAaTh IMOJIY4YaeMble 3HAHUSA [UIsl aHaluu3a |
OOBSICHEHHSI SIBJICHUN OKPY)KAIOIIET0 MUpa M MPOUCXOANINX B HEM H3MEHEHH,
yMEHUE Jenarb OOOCHOBAHHBIE 3aKJIIOYEHUS Ha OCHOBE HAy4YHBIX (AKTOB U
UMEIONTNXCS JAHHBIX C TENBIO MOTYYCHHS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HKCIIOJIb30BaTh OWOJOTMYECKUE 3HAHUS IS
pereHus Ipo6ieM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOM JEeATENbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIBHOCTh UHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HEMPEPHIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyUEHHIO HOBBIX 3HAaHUI MO OWOJIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS y4eOHOTO mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMBbIe [UIsI (OPMHUPOBAHUS MHPOBO33PEHHUS OOYyHAIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTpa’Karollue
LEJIOCTHOCTh HAyYHOM KapTHMHBI MHUpAa M CHEUU(PUKY METOAOB IO3HaHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTus, sIBJICHHE, MPOIECC,
CHUCTeMa, HAy4HbIH (DaKT, IPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeIOBaHKE, HA0II0/ICHUE, U3MEPEHUE, SKCIIPUMEHT U JIPYTHE); YHUBEPCATIbHBIC
yueOHble JeiCcTBUS  (TO3HaBaTeJIbHbIE, KOMMYHHUKATHBHbBIC, pETYJISTUBHBIC),
obecnieunBaroniye GopmupopaHue GyHKIIMOHATBHON TPaMOTHOCTH M COLIMAIHLHOM
KOMIETEHIIMU  OOYYalIIUXCs; CHOCOOHOCTh  OOYyYalolMXCsl — HCIOJb30BaTh
OCBOEHHBIC MEXIUCIUTUIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHMS U YHUBEPCATbHBIC
y4eOHbIE IeUCTBHS B O3HABATEIBLHON M COLMATILHOM MPAKTHKE.

B pesynbrare wu3yueHus OHMOJOTMM HAa YPOBHE CpEAHEro  oOIIero
oOpazoBanust y oOyuaromerocss OyayT chOpMHUpOBaHBI  TO3HABATEILHBIC
yYHHUBEpCaJbHbIe Y4EOHbIE EHCTBUS, KOMMYHHUKAaTUBHbBIE YHUBEPCAIbHbIC YICOHbIE
NEHCTBUS, PEryJIATUBHbIE YHUBEpCaJIbHbIE Yy4ueOHbIE JIEUCTBUSA, COBMECTHAs
JESITENbHOCTb.



MeTtanpenMeTHble pPe3yJbTaThl OCBOEHHUS MPOTrpamMMbl CPEIHETO OOLIEro
0o0pa30BaHus JOJKHBI OTPAXKATh:

Osaanenue YHHBepPCAJbHBIMHU Y4eOHbIMHU MO3HABATEJILHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE ICHCTBHUS

CaMOCTOSITENIbHO  (OPMYyNIUPOBaTh M aKTyalu3UpoBaTh  Mpodiemy,
paccMaTpuBath €€ BCECTOPOHHE;

UCIIONIb30BaTh MPH OCBOCHUU 3HAHWNA NPUEMBI JIOTMYECKOTO MBIIIICHHS
(ananm3a, CUHTE3a, CpaBHEHUS, KilaccuUKaIuyu, 0000IIeH s ), paCKPbIBaTh CMBICI
OMOJIOTUYECKUX TOHATUN (BBLACIATh MX XapaKTepHbIC MPU3HAKW, YCTaHABIMBATH
CBSI3U C JIDYTUMU MTOHSATUSIMH );

OTpENENATh eI JeATEIbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUU UX
JOCTHKEHHSI, COOTHOCHUTD PE3yJbTaThl ACSITEILHOCTHU C IIOCTABICHHBIMH LIEIISIMHU;

UCITI0JIb30BaTh OMOJOTUYECKUE TOHATHUS 11 OOBSICHEHHS (PAKTOB U SIBJICHUI
YKABOW NPUPOJIBI,

CTPOUTH JIOTUYECKUE pacCyXIeHusi (MHAYKTUBHBIC, NEAyKTHBHBIC, IIO
aHaJIOTWHN), BBISBISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PacCMaTPUBAEMBIX
SBIICHUSX, (DOPMYIUPOBATH BHIBOABI U 3aKIIOUCHHS,

OPUMEHATb  CXEMHO-MOJICJbHBIE  CPEACTBA  JJIA  MPEICTaBJICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILUCHHUI B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a
TaK)Ke MPOTUBOPEUUIN PA3HOTO POJIA, BBISIBICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUs MPOOJEMbl ¢ Y4ETOM aHalM3a MMEIOILUXCS
MaTepHaIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JIEATEIbHOCTh, OLIEHUBAaTh  COOTBETCTBHE
pe3yJbTaTOB LIEJSAM, OLIEHUBATh PUCKU MTOCIEACTBUH €A TEIbHOCTH;

KOODAMHUPOBATh U  BBHIMOJMHATH pPabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PEILICHUU KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE TeliCTBUS:

BJIAJE€Th HABbIKAMH Y4EOHO-HUCCIEA0BATEILCKOM U MPOEKTHON JIE€ATEIbHOCTH,
HaBBIKAMHM  pa3pellieHuss 1Opo0sieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a]a4, TPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PAa3JIMUYHbIE BUABI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HaHWS, €ro HWHTEpIpeTaluy, NPeoOpa3oBaHUI0 M MPUMEHEHHIO B Y4YEOHBIX
CUTYalUsIX, B TOM YHCJIE IIPY CO3/IaHUN YUEOHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THI MBIILJICHUS, BIaJACTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMU MTOHATUSMH U METOJAMU;

CTaBUTh # (GOPMYIHPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHAX;



BBISIBJISITH TIPUYUHHO-CIICACTBCHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIUTh apTyMEHTBI JJI JI0OKa3aTeIhCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHHUS,

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE PEHICHUS 3aJadyd  pPe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh WX JIOCTOBEPHOCTD, MMPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OTICHKY HOBBIM CUTYAIIHSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIISTH IICJICHAINIPABICHHBIN MOWCK IMEepeHoca CPEICTB W CIOCOOOB
JEHUCTBUS B TPOPECCHOHABHYIO CPENY;

YMETh TIEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO W TMPAKTUYECKYIO 00JIacTh
KU3HEICITCIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJCH, MpEIIaraTh OPUTHHAIBHBIC TOIXOMBI M PEIICHUS,
CTaBUTH IPOOJIEMBI 1 3a]1a4H, TOMYCKAIONINE aTbTCPHATUBHBIC PCIIICHHUS.

3) pa6oTa ¢c uH(popManueii:

OpPUEHTHPOBATHCS B Pa3IMUHbIX UCTOUYHUKAX MH(pOpMalUH (TEKCTE y4EOHOTrO
nocoOusi, Hay4YHO-TIOMYJSIPHOM  JHUTEepaType, OHOJOIMYECKUX CIIOBApSAX U
CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIU3UPOBATH
uHGOPMAIIMIO Pa3INYHBIX BUJOB U (POPM MpeAcTaBlIeHUS, KPUTUUECKU OIICHUBATDH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

dbopMynTupoBaTh 3aMpOChl U MPUMEHATH Pa3INYHbIE METOJBI MPU TIOUCKE U
otbope Oumonornyeckoil mHOpMaUKU, HEOOXOAUMOMN I BBIMOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCIONb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOI'O MCIOJIb30BAaHUS Pa3IMUHbBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMAJbHYIO  (OpMy  NpeIcTaBiICHHUS
ounonornyecko nHdopmaiuu (cxemsl, Tpaduku, AUArpaMMebl, TaOIUIBI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KAayeCTBE CpeAcTBa Mpu padore ¢
Ovonornyeckod HHPOpMaUUend: NPUMEHITh XUMHUYECKUEe, (u3nyeckue Hu
MaTEeMaTUYeCKUe 3HAKU U CUMBOJBI, (QOopMyIbl, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaIJISIHOCTH;

BJIaJIeTh ~ HABBIKAMU  pAaclo3HABaHWUS W 3allUThl  WHGOpMAIUH,
MH(OPMAITMOHHOU 0e30macHOCTH JIMYHOCTH.

OBJji1aleHUe YHUBEPCAIbHBIMI KOMMYHHKATHBHBIMH JIeiICTBUIMU:

1) o6menue:

OCYIIECTBIIATh KOMMYHHUKAIIMM BO BceX cdepax KH3HU, aKTUBHO
y4acTBOBATh B JMAJIOTe WK JIUCKYCCHH IO CYIIECTBY 00CYKIaeMOl TeMbl (YMEHHE
3a7aBaTh BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIILHO  BBITIOJIHEHHS
HpeIaracMoi 3a/1auu, yYUThIBATh HHTEPECHl U COTNIACOBAHHOCTh MO3UIIUHN JAPYTHX
YYaCTHUKOB JIMAJIOTa WK JJUCKYCCUH);



pacno3HaBaTh HeBepOaJibHbIE CpeAcTBa OOIIEHHUS, IOHUMATh 3HA4YCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJCHCTBHS, MTOHUMATH
HaMEpEeHUs APYTUX JIOJIEH, MPOSIBISTh YBAXKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSITeJIbHOCTh:

MOHMMATh U KCIOJB30BaTh MPEUMYIIECTBA KOMaHAHON M WHIUBUIYAIbHOU
paboTHI TIPU PEIICHUH OUOJOTUYECKON MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIINOBBIX (hOPM B3aUMOEHCTBUS TP PEILICHUH YU4eOHOM 3a/1auu;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JIEUCTBUI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEMN KaXKJIOTO YJIEHA KOJIJIEKTHBA;

NPUHUMATh €I COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh ACHUCTBUS MO €€ JOCTHKEHUIO: COCTABJIATh IUIaH JICMCTBUM,
pacmpeieniarb poyid ¢ Y4ETOM MHEHUM Y4YaCTHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh Kauye€CTBO CBOETO BKJIaJa M KaXKIOIO0 YYaCTHHKAa KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TMPOEKTHI, OIEHHWBATh HJAEH C TO3UIMH HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, TPOSIBISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PEryJATHBHBIMU JI€HCTBUSIMH:

1) camoopraHu3zanms:

UCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS IS BBISIBIEHUS TPOOJEeM M UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBIOMpaTh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM II€JIeBbIE M CMBICIOBBIE
YCTAHOBKM B CBOUX JACHUCTBUSX M IMOCTYIKaX IO OTHOIICHHWIO K KHUBOWU MPHUPOJE,
CBOEMY 3[I0POBBIO U 3JOPOBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSTEILHOCTh, BBISBIATH
poOIeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJ]a4ll B 00Opa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENILHO COCTABJISITH IUTAH peHIeHUs MNpoOJieMbl C  y4é€ToMm
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYaITUsIM;

pacIMpsATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIOCOOCTBOBATh (OPMUPOBAHHUIO W MPOSIBICHHIO MIMPOKOH SPYAWIUU B
pasHbIX OO0JIACTSAX 3HAHWH, IMOCTOSHHO IIOBBIIIATE CBOW OOpA30BATEbHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, BHOCHTH KOPPEKTHBBI B JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HABbIKAMHM IIO3HABATEIBHON  peduieKCHH  Kak  OCO3HAHHS
COBEPIIACMBIX JEHCTBHIA M MBICIUTEIbHBIX IMPOIECCOB, HMX PE3YJIbTaTOB M
OCHOBAHHUM, HCIOJIL30BaTh NMPHUEMBI Pe(ICKCUH JUIS OLIEHKH CHTYyallMH, BBIOOpa
BEPHOT'O PEILCHHUS;

yMETh OIICHHBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATH PEIICHHSA 10 HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apryMEHTHI JAPYIMX TMPH aHalu3e pe3yJIbTaToB
TCSITETbHOCTH;

3) npuHsATHE ceOs M APYTrUX:

IPUHUMATH CeOsI, TOHMUMast CBOM HEIOCTATKH U TOCTOMHCTBA,;

NpPUHUMAaTh MOTHUBBI M apryMCHTBI JPYTHMX TMPH aHalu3e pe3yJIbTaToB
JCSITETIbHOCTH;

IPHU3HABATH CBOE MPABO U MPABO APYTUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYTroro YeJ0BeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOEHUS COJEPKaHHS YYeOHOro mMpeaMera
«buonorusiy Ha yrayONEHHOM ypOBHE OpPHEHTHPOBAaHbI Ha oOecIleyeHue
npobuapHoro  oOydeHus  oOywarommxcss — Omonorud. OHHM  BKIIIOYAIOT:
cneruuyeckue 1jiss OMOJOTUY HAYyYHBIE 3HAHMS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHMIO, MHTEPIPETALMA U MPEeOOpPa30BAHUIO 3HAHUM, BUIBI NEATEILHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUN M MX MPUMEHCHHIO B Pa3IUYHBIX YUEOHBIX, a TAK)KE B
peaNbHBIX >KM3HEHHBIX CHUTyalusx. [IpemMeTHble pe3yabTaThl MPEICTaBICHBI I10
roJilaM U3y4CHHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI yueOHoro mnpeamera «buomorus» B 10
KJlacce NOJKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B
MO3HAHWM  3aKOHOB  MPUPOJALI U  PEHICHHH MNpoOJeM  palroOHAILHOTO
MPUPOOTIOIB30BaHUS, O BKJIAJIE POCCUUCKUX M 3apYyOEIKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OHOJIOTMYECKMX 3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIaraloIfe OWOJIOTUYECKUE TEPMHUHBI W TIOHATHS (OKU3Hb, KIIETKA,
OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U pPa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopus
HacnenactBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o 1eHTpax



MHOT000pa3usi U MPOUCXOKIACHUS KYJbTYPHBIX PACTEHUH), 3aKOHBI (€IUHO00pa3us
MOTOMKOB TIEPBOTO TMOKOJICHHUS, PACHICIUICHUS, YUCTOTHl TaMeT, HE3aBHUCHUMOIO
HacinenoBanuss [. MeHngensa, TroOMOJOTMYECKHMX PSAJOB B HACIEICTBEHHOM
u3menunBoctu H. V. BaBuiioBa), npuHUIUNBI (KOMILIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMM METOJAMHM HAYYHOIO IO3HAHUS, HUCIOJIb3YEMBIX B
OMOJIOTMYECKUX MCCJIECAOBAaHUAX JKUBBIX OOBEKTOB (OMHCaHWE, W3MEpPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIICISATh CYIIECTBEHHbIC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuil, rpuOOB, PACTEHHI1, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM
OpraHOB pAcCTEHUM, JKUBOTHBIX, YEJIOBEKA, IIPOLIECCOB KU3HEIEATEIbHOCTH,
POTEKAIOIUX B OPraHU3Max pPACTEHHI, KUBOTHBIX U 4YEJIOBEKA, OMOJIOTMYECKUX
npoleccoB: oOMeHa BewEecTB (MeTadoIn3M), MPEBPAIICHHS SHEPTUH, OpOKEHMS,
aBTOTPO(PHOTrO M reTepoTPOPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHe3a, 3MOpPHOreHe3a, MOCTIMOPHOHAIBHOIO pPa3BUTHS,
pPa3MHOXXEHHUS,  HMHIUBUIYaJbHOTO  pPa3BUTUS  opraHu3Ma  (OHTOIEHE3a),
B3aMMOJIEHCTBHSI T€HOB, FE€TEPO3UCa, HCKYCCTBEHHOTO 0TO0PA;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKAY OPraHOMJAMHU KJIETKH U HUX
GyHKUUSIMH, CTPOGHHMEM KJIETOK pa3HbIX TKAHEM W HUX (DYHKIUSIMHU, MEXKITY
OpraHaMM M CHUCTEMaMU OpPraHOB Yy pAaCTEHMH, >KMBOTHBIX M YEJOBEKAa U HUX
GYHKIUSAMHU, MEXIYy CHCTEMaMH OpPTaHOB W WX (YHKIHSIMH, MEXKIY JTaramu
OoOMEHa BEILECTB, dTaaMHU KJIETOYHOTO LIUKJIA U KM3HEHHBIX IUKIOB OPraHU3MOB,
TanaMu SMOPUOHAIILHOTO Pa3BUTHUS, T€HOTHNOM M (HEHOTUNOM, (PEHOTUIIOM U
(dhakTopamu cpebl OOUTAHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM UHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,

YMEHHME HCIOJb30BaTh COOTBETCTBYIOLIUE apPryMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJIsi JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HbBIX
CUCTEMaTUYECKUX TPy,

YMEHHE pelIaTh OMOJOTHYECKUE 3aauH, BBISIBIATh IPUUYUHHO-CIICICTBEHHbIE
CBSI3U MEXKY UCCIEAyEMbIMU OMOJIOTMYECKUMHU MPOLECCAaMU U SIBJIICHUAMM, AENIaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHUY TIOJTyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOIHATh JAOOPATOPHBIE U MPAaKTHYECKUE padoThl, cOO0IATh
npaBuia mpu pabote ¢ ydeOHbIM U Ta00pPaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX OKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyJHpys Iellb HCCIEIOBaHMs, aHaJIM3UPOBaTh IOJyYEHHBIC
PE3yNbTATHI U JICNIaTh BHIBOIBL;

YMEHHUE Y4YacCTBOBaTh B y4eOHO-HCCIICOBATEIHCKON paboTe Mo OHOJIOTHH,
9KOJIOTUM M MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPEACTABIATh  IOJIyYEHHBIE  pe3ylbTaThl  HA  YYCHHUYECKUX
KOH(DepeHIusx;

YMEHUE OLIEHUBATh STUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
obnacth  OMOJOTMM WM MEOUUUHBI  (KJIOHMPOBAaHHUE, UCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAIPaBJIECHHOE W3MEHEHHE I'€HOMa W CO3/IaHH€ TPAHCTE€HHBIX
OpraHu3MOB);



YMEHHME OCYILIECTBJISTh OCO3HAHHBIA BBIOOp Oyaylied mnpodeccruoHanbHON
NESATEIbHOCTH B 001acTh OWOJIOTUH, METULMHBI, OMOTEXHOJOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YTIyOJIATh MO3HABATEIbHBIN
WHTEpEeC, HaNpaBJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLICH Mpodeccuu u
OpOAODKEHHE  OMOJIOTUYECKOro OOpa3oBaHMS B OpPraHH3alUsSX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpeameTHbIe pe3yNbTaThl OCBOEHUS yueOHOTo mnpeamera «buomorus» B 11
Kjlacce IOMKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W pOJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPa, B T[O3HAHUW 3aKOHOB MPHUPOJLI M PEHICHUU SKOJOTMYECKUX
npoOJjieM YeliOBeUeCTBa, a TakKe B PEIIEHUH BOMPOCOB PAIMOHAIBHOTO
MPUPOJIONIOIB30BaHUs, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPUPOJIE,
OOLIECTBY, YEIOBEKY, O BKJIAJIE POCCHMCKUX M 3apyOE€KHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHUY;

YMEHUE BIAJIETh CHUCTEMOW OHOJOTUYECKUX 3HAHUN, KOTOpas BKIHOYAECT
ONpeJeieHUs] U TIOHMMaHUE CYIIHOCTH OCHOBOIIOJAralIuX OUOJOTHYECKUX
TEPMUHOB U TIOHATHH (BUI, dKocucreMa, Ouocdepa), OMOJOTUYECKHE TEOPUHU
(aBomonionHas Teopusi Y. JlapBuHa, CHHTETUYECKAsE TEOPHUS DBOJIIOIMH), YUEHUS
(A. H. CeseprioBa — o myTsix u HampaBieHusx 3Bojtonnu, B.1. Bepuaackoro — o
ouocdepe), 3akoHbI (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinGepra,
3apoabimieBoro cxonactsa K. M. bapa), mpaBuna (munumyma HO. JIuOuxa,
HKOJIOTMUECKON THpaMUJIbl SHEpPrum), rumnoresbl (runoreza «mupa PHK»
VY. I'unGepTa);

YyMEHHE  BJQJ€Th  OCHOBHBIMH  METOJaMHM  HAYYHOTO  [O3HAHUA,
UCIIOJIb3YEeMbIMHU B OMOJIOTUYECKUX HCCIEOBAHUSIIX KUBBIX O0BEKTOB U IKOCHUCTEM
(onucanue, u3MepeHue, HaOIIOJEHUE, SKCIIEPUMEHT), CrOocoOaMH BBISIBIECHUS U
OLICHKH aHTPOIIOT'€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBbIC TMPU3HAKU: BUAOB, OHOTECOIIEHO30B,
HPKOCUCTEM U OMocdepbl, CTAOMIM3UPYIOUIETO, IBMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJUTONATPUUECKOT0 M CUMIIATPUYECKOTO BUI000Pa30BaHN,
BIUSHUAS  JBWXKYIIUX  CHAJ  DBOJIONMM  HAa  TeHO(OHI MOMYJISIIUU,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOMTaHMs, YepeOBaHMS HAMpPaBIICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBSI3M MEXIy IIPOIlECCaMU DBOJIIOIUU,
JIBIDKYIIMMH CUJIAaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX JKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISTH  OTJIMUUTENIbHBICE  TMPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHUIOB K Cpelie OOWTaHUs, aOMOTMYECKUX U OMOTHUUECKUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€ld OpraHu3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONIUE AapPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJI J10Ka3aTelIbCTBAa POJCTBA OPraHMW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aMMOCBSI3M OPTaHU3MOB M Cpebl OOUTAHUSI, STUHCTBA



YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXpaHEHUss MHOrooOpasus BHIOB H
HKOCUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUSI PUPOJIbI U YEJIOBEUECTBA;

YMEHHE pelIaTh OMOJOTUYECKUE 3a7auH, BBISIBISITh IPUIUHHO-CIICCTBCHHbBIE
CBSI3M MEX]Ty UCCIIETYyEMbIMU OMOJIOTUYECKUMH MPOIIECCaMH U SBICHUSMH, JIEIaTh
BBIBO/IbI ¥ IPOTHO3BI HA OCHOBAHUU TOJTyUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH JIa0OpaTOpHBbIE M MpaKTUYECKue paboThl, cOOIIOaTh
npaBuiia Ipu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYyI0BaHUEM;

YMEHUE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh UX IKCIIEPUMEHTAIbHBIMU
cpencrtBamMu, (GOpMyIHpys 1edb HUCCIENOBAHUS, AHAIU3UPOBATH TMOJYyYEHHBIE
pe3ynbTaThl U JeaTh BHIBOIBI,

yMEHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEIbCKON padoTe Mo OHOoJIOoruw,
9KOJIOTUM M MEAMIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPEACTABIATH  IOJIyYEHHBIE  pe3ylbTaThl HA  YYEHHUYECKUX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPUHU O MPOUCXOKICHUHN KU3HU, YEIOBEKA
U YEIOBEYECKHX pac, 0 MpUUYMHAX, MOCIEJACTBUSIX M CIIOCO0aX MpeAoTBpAIlCHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILIECTBISATh OCO3HAHHBIA BBIOOp Oyayuield MnpodeccuoHanbHOU
JESTENILHOCTH B 00JaCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3AKCTBA, MHUIICBOU
IPOMBIIUIEHHOCTH, YIIyOJsATh IO3HABaTENIbHBIM MHTEpPEC, HaIlpaBJICHHbI Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUICH  mpodeccu U MPOJOJIKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsl B OPraHU3AIMIX CPEIHETr0 MPO(EeCCHOHATBLHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmMeHnoBaHwue pa3iesioB ¥ TEM MPOTPaMMBbI
n/m

1 buonorus kak Hayka

2 JKuBBIE CHCTEMBI U X U3yUCHUE

3 Buomorus xineTku

4 XuMudecKasi OpraHu3anus KIeTKN

5 Crpoenne 1 QyHKIIH KIETKH

6 OOMeH BelIeCcTB ¥ MPEBPAILICHUE SHEPTUH B KIIETKE

7 Hacnencreennas uadopmarus u peanuzanus e€ B

KJIETKE

8 JKn3HeHHBIN [TUKIT KIIETKH

9 Crpoenne u GyHKIIMHA OPTaHU3MOB

10  Pa3MHOXCHHE U pa3BUTHE OPTAaHU3MOB

11  T'eHeruka — HayKa O HACJIEACTBEHHOCTH U

W3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH

13  3aKOHOMEPHOCTH U3MEHUYHUBOCTH

14  T'enermka 4JejioBeKa

15  Cenekuus opraHu3mMoB

16  BuoTeXHOJIOrHs U CUHTETHYECKAS] OMOJIOTHS

17  PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero

KommuecTBo yacos

KonTposbhbie [IpakTnueckue
paboThI paboThI

0.5

0.5

1.5
1.5
0.5

0.5

DneKkTpoHHbIE (1U(POBLIE)
o0pa3oBaTeNbHbIE PECYPChI



11 KJIACC

Ne HanmMeHnoBaHue pa3/iesnoB U TeM POrpaMMbl KonuuectBo yacos DnexTpoHHbIe (II(POBHIE)
/n Bcero Koutpomsusie — IlpakTuueckue 0bpasoBaTeNbHbIE PECYPCEI
paboThI paboThI
1  3aposkzaeHue U pa3BUTHE SBOJIIOIMOHHBIX MTPECTABICHUN B 4
ouosorun
2  MUKpPO’BOJIONHS U €€ pe3yJIbTaThl 14 2
3 MaxkposBoronus u €€ pe3ysibTaThl 6
4 IlpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie 15 1.5
5  IIpoucxoxaeHue yeloBeKa — aHTPOIIOTeHE3 10 1
6  Dxojorus — Hayka O B3aMMOOTHOIICHHUSX OPTaHU3MOB H 3 0.5
HAaJOPraHU3MEHHBIX CUCTEM C OKpPYXKaIOLIEH Cpenon
7 Opranusmsl 1 cpesa OOuTaHUs 9 1.5
8  Dkosorus BUIOB U MOMYJISIUI 9 0.5
9  Dkonorus cooOuiecTB. DKOIOTHIECKUE CUCTEMBI 12 0.5
10 bBuocdepa — rmodanbHas YIKOCHCTEMA 6
11  YenoBek U OKpyKaromas cpeaa 6
12 PesepBHOe Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5



YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ Beiconkas JI.B., JApmvmui I'.M., PyBunckuii A.O. u 1pyrue; noj
penakuueit Lllymuoro B.K., JIprmmuia .M., Akiinoneproe oomiectBo «M31aTenbcTBoO
«IIpocBenienue

* buosnorus, 11 xnacc/ boponun I[1.M., Ipimiur I'.M., Ca6nuna O.B.; mox pegakuueit
ymuoro B.K., Jpmvmnna I'\M., Akunoneproe odiectBo «M3aarensctBo «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Meroaunueckue pexomenaamnuu no 6uonorun. 10-11 xnaccel. [log penakuueit: B.K.1llymuoro,
yrayOJIeHHBIN YPOBEHb

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas Dnexrponnas [kona (POII)
AKnacc
bubnnoreka nudposoro odpaszosarenbHoro konteHTa (LIOK)



