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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIE
IpeaAMeThl, H3ydyaeMble Ha YIiIyOJEHHOM ypOBHE, SBISIOTCS  CIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
NPU3BAHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOILIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
U 337a4ax M3y4deHus yueOHoro npeamera «buonorus» Ha yriyOlnEHHOM YpPOBHE,
ompeensieT o0s3areNbHOe (MHBApHUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpHUpPOBAaHME IO pa3feinaM ¢ TeMaM, paclpelesieHue II0 KiaccaMm,
PEKOMEHJIyeT MOCJIEeI0BAaTeIbHOCTh M3yUeHUs yuyeOHOro Marepuaja ¢ Y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH € U3y4EHUEM OMOJIOTMU HAa YPOBHE OCHOBHOT'O OOLIETr0
oOpa3zoBaHus, Oyarojaps dYeMmMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIeyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJIOTMYECKOro
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY>Karolleld mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buosnorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4EOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYarolIMXCsl IO OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsl.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepuIaeT OUoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE
U yriiyOsieHre 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHON U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX U OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmvpeHsl U yriyOJieHbl OWOJIOTMYECKHE 3HAHHUA O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYeCcKOro pazHooOpasus maneTsl. Tak, B 10 kinacce usyyarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi MO OOTaHUKE, 300JO0TMH, aHATOMUHU,
¢dbusunonioruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYUYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTEpeca OO0ydaroumxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUHN ¥ OMOJIOTUH Pa3BUTHS, TECHETUKHU U CEJIEKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; T0JIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npodriiakTUKY WHGEKITMOHHBIX 3a00JeBaHUM, MpaBUiia TOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTATIBLHBIX UCCIICI0BAHUM,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICJTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeAyIOUEMY TPO(PECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeIHETo 00Imero oopasoanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaINpaBJIECHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PabdoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOLIUXCSl MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.

Jlannas amantupoBaHHas padoyas mporpamma paspadorana Ha ocHoBe AOOIT
COO nna o0yyaromuxcsi ¢ HApyUICHUSIMH OMOPHO-IABUTATEIBLHOTO arapaTra ¢
yuétom @I'OC HOO OB3.

IlcuxoJioro-negaroruyeckasi  XapakTepuCTHKa  o0yvyalomuxcsi ¢
HAPYIIEHUSIMH OTMIOPHO-/IBUTATEJILHOTO anmapara.

Kareropust o0yuaromumxcsi ¢ HapyIIeHUsIMHA OMTOPHO-IBUTATEIHLHOTO arapara
- HEOAHOpOAHAs MO cocTaBy rpymnmna. OHa oObeAUHSET OOYYaIOMIMXCA CO
3HAYNUTEIBHBIM pPa30pOCOM IEPBUYHBIX W BTOPHYHBIX HAPYIICHWH pa3BUTHS,
KOTOpPBIE OTJIMYAIOTCS 3HAYUTEIBHOW MOJMMOPGHOCTRIO M JHCCOIMAIMEH B
CTeneHu BeIpakeHHoCcTH. ['pynma oOyuatomuxcss ¢ HOJIA: oOywaroruecs: ¢
HapyIIeHUsSIMA  (DYHKIIM ~ OMOPHO-JBUTATEIPHOTO  amlmapara  pa3jIM4yHOTO
ATUOIMATOTCHE3a, TMEPEABUTAIONINECS CAMOCTOSITEIbBHO WM C TPUMEHEHUEM
OpPTOTICIMYECKUX CPEACTB, HMEIONINE HOPMAJbHOE IICHXMYECKOE pa3BUTHE U



paz0opuuByt0 pedb. JlocTaTouHOE WHTEIUIEKTyadbHOE pa3BUTHE Yy OITHX
OOy4Jaronmmxcsi YacTo COYETAeTCsl C OTCYTCTBHEM YBEPEHHOCTH B cebe, C
OTPAHUYECHHOW  CaMOCTOSITEJIbHOCTBhIO, C  TOBBIIIEHHOW  BHYIIAEMOCTHIO.
JIn4HOCTHAsE HE3pPENOCTh TMPOSBISETCS B HAUBHOCTU CYXICHUHM, craboi
OpPUEHTHUPOBAHHOCTH B OBITOBBIX M MPAKTUUYECKUX BOMPOCAX KU3ZHH.

Oco0bie 00pa3oBaTe/ibHbIE OTPEOHOCTH 00YYAKOIINXCS ¢ HAPYLIEHUSIMH
ONOPHO-ABUIATEJILHOI0 ANINAPATA.

B cTpykTypy 0C0O0BIX 00pa3oBaTelbHBIX MOTPEOHOCTEW BXOIAT, C OJHOU
CTOpPOHBI, 00pa3oBaTeIbHbIE NOTPEOHOCTH, CBOMCTBEHHBIE JJI BCEX 00YyYaIOIIUXCs
C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3[J0POBbS, C APYrOM, XapaKTEPHBIE TOIBKO JJIS
obyuaroruxcst ¢ HOJA.

K o0uiuM notpeOHOCTSIM OTHOCSITCS:

MOJIyYeHHE CTeIIMaIbHON MTOMOIIU CPEeICTBaMU 00pa30BaHuUs;

MICUXOJIOTUYECKOE COIMPOBOXKACHUE, ONTUMHU3UPYIOUIEE B3aUMOACHCTBHE
00yy4aroIierocs ¢ rnearoridecCKuMu pabOTHUKAMU U OJHOKIJIACCHUKAMU,

MICUXOJIOTUYECKOE  COMPOBOXKACHUE, HAIMPABICHHOE Ha YCTAHOBIICHHE
B3aMMOJICHCTBUS CEMbH U 00pa30BaTEILHON OpraHu3allly;

WHIUBUyan3aius oOydeHus TpeOyeTcsi B OOJbIIeH CTEemeHu, 4yeM IS
00y4Jaronuxcs, He UMEIOIIUX OTPAHUYCHHM 110 BOZMOXHOCTSIM 37I0POBbS;

oco0asi TPOCTPAHCTBEHHAas: M BpPEMEHHas OpraHu3alus 00pa3oBaTebHOU
Cpebl;

MaKCUMaJIbHOE pAaCIIMpEHUE O0Opa30BaTEIIbHOIO TPOCTPAHCTBA 3a CYET

pPacCHIMPEHUS COMAIBHBIX KOHTAKTOB C ITUPOKHUM COLIMYMOM.
K  0co0biM  00pa3oBaTelIbHBIM  MOTPEOHOCTSM,  XapaKTEPHBIM IS
ooyuaronuxcst c HOJIA., oTHocsTCS:
00s13aTEIPHOCTh HEMPEPBHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO TIpoIlecca,
peaqu3yeMoro Kak depe3 cojep)kaHue oOpa3oBaTelIbHBIX OOJacTel, TaKk W B

MPOIIeCCe UHIUBUTYIBHON PabOTHI;

BBEJICHUE B CoJAep)KaHHWE OOydYeHHUs CIENHUaTbHBIX pa3JeloB, HE
npucyTCcTByOmmx B [Iporpamme, ampecoBaHHOW TPaaUIIMOHHO Pa3BHUBAIOIIMMCS
CBEPCTHHUKAM;

UCITIOJIb30BAHUE CTICIIMAIBHBIX METOJIOB, IPUEMOB U CPEJICTB O0yUeHHUs (B TOM
YHUCJIE CIEIMATM3UPOBAHHBIX KOMIBIOTEPHBIX U ACCHUCTHBHBIX TEXHOJOTHUN),
o0ecrieunBalOIINX peannu3aiuio "00X0HbIX MyTel" 00yUeHuUs;

oOecrieyeHue 0co00M MPOCTPAHCTBEHHOM W BPEMEHHOW OpraHu3anuu
o0pa3oBaTeIbHOM CPeIbI.

Jliist aT0i Tpynmbl 0Oydaronmxcst 00yueHue B 00pa3oBaTeIbLHON OpraHu3aIuu
BO3MOYKHO TIPW YCIIOBHUHU CO3JaHUS JJisi HUX Oe30aphepHOi cpenbl, 00ecreueHus
CHeIMaTbHBIMHA TTPUCTIOCOOJICHUSIMU Y HHAWBUIYAIbHO aJalTHPOBAHHBIM pab0dnM



MectoM. [Tomumo 3toro, odydarommecst ¢ HOJIA HykaaroTcs B pa3auyHbIX BUIaX
noMomM (B COMPOBOXACHUM Ha YpOKax, MOMOIIM B CaMOOOCITYXHBaHHH), YTO
o0ecrieunBaeT HEOOXOAMMBIE B MEpPUOJ OOydYeHHUS INAJSAIIMA  PEXKUM,
IICUXOJIOTUYECKYIO U KOPPEKIMOHHO-TIEarOTHYECKYIO IIOMOIIIb.

Hanpagiienue M coaep:kaHue NPOrpaMmMbl KOPPEKIHOHHON padoThl ¢
o0y4alomUMHCA ¢ HAPYLICHUSIMM ONOPHO-JABUIATEJbHOI0 anmapara.
VYcTaHaBIMBAIOTCS ClEAyIOIME 00s3aTeabHble HANpPaBICHUS KOPPEKLIMOHHON
MTOMOIIIH JIJI BceX Kareropuit o0ydaromuxcs ¢ HOJIA:

1) ncuxonornyeckass KOppEeKLUs MO3HABATENbHBIX ITPOLIECCOB;

2) ncUXo0ruyecKkas KOppeKLusi SMOIIMOHAIbHBIX HapYILLIEHU;

3) ncuxoJIoruyecKasi KOppeKLHs COUUATbHO-TICUXOJIOTUYECKUX MPOSBICHUN;

4) KoppeKUUs HapyLIEHUI peyH;

5) KoppeKLus HapyILIeHUI YTEHUs U TUChMa.

COIAEPKAHUE OBYUEHUA
10 KITACC

Conepxanue mpOrpamMMBbl, BBIAEICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHOU nutoropoit arrectaruu (I'MA).

Tema 1. buoJiorusi Kak HaykKa

CoBpeMeHHas OuoJIorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buojmornueckue HaykKd M U3ydyaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAyYHBIE HCCICIOBAaHUS B
OHOJOTHH.

3HadeHune O6uoIoruv B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OWOJIOTHUU B
MPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIOUIIMHE, CEIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuii, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMHM C JAPYTUMHU Haykamm», «Cucrtema
OMOJIOTMUECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U UX H3yYeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3aIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.



YpOBHH OpraHu3anuu KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKaHEBBIH, OPTaHU3MECHHBIMN, MOIYJISILIUOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreonienoTnueckuii), oOuocepHsit. Ilporeccsl, mnpoucxoadiue B KHUBBIX
cuctemMax. OCHOBHbIE NpHU3HAKU >KUBOro. JKu3HB Kak (opMma CyIIecTBOBAHMS
Marepun. Hayku, n3yyaroire >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALINH.

N3yuenue xuBbIX cucteM. MeTonel Onosornueckod Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anusl, Meraananus. [lonsaTue o 3aBucumMon u
He3aBUCUMOWN mniepemMeHHOW. IlmaHupoBanue »skcnepumeHTta. I[loctaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHstie BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbBIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. [IpUuMHBI HCKaKEHUSA pE3yabTaTOB »HKcrnepumeHTa. llonsatne
CTaTUCTHYECKOTO TECTA.

JlemoHcTpanuu

Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cucreMmbl», «CBOWCTBA JKUBOW MATEpUM», «YPOBHU OPraHU3ALMUU KUBOU
npupoab», «CTpOeHHE XWUBOTHOW KIIETKM», «TKaHW JKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHu3Mayn, «buoreornenos», «buochepa», «MeTobl
U3YUYECHHUS )KUBON IIPUPOIBI».

O6opynoBaHue: 1a00paTopHOE 0OOOPYIOBAHKE JIJIsI IPOBEACHUS HAOIIOICHHH,
WU3MEPEHUN, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWe pa3IMyYHBIX METOHNOB IIPH
VU3YUYCHUU JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetrka — CTpyKkTypHO-QyHKUMOHaNbHasg eIuHUNA kuBoro. HMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTHH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmnvix
K1emoK. DIEKTpOHHass MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHSA METOLOB MUKPOCKOIIUI.

ObopynoBaHue: CBETOBOM MHKpPOCKON, MHUKPOMpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.



IIpakTuyeckas paGora «l3yyeHne MeTOAOB KJIETOYHOH Ouonoruu
(xpomartorpadusi, saekrpodopes, auddepeHImaTpHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaAaMUKPOIJIEMEHTBHI.
Boga u €€ poJib Kak paCTBOPUTEISA, PEAreHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETy AU, MUHEpalbHbIE BEIIECTBA KIETKU, MX Ouojorudeckas posb. Ponb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosiornyeckue mnonumepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeskoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, MenTHjaHas CBA3b. BTopuyHas, TpeTu4Has, YETBEPTHUUHAS
cTpykTypel. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukamus Oenkos.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
OOmmit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonornyeckue pyHKIMHU YTI€BOIOB.

Jlunuasl. 'uapodunsHo-rUaApOPOOHBIE cBOMCTBA. Kilaccudukanus Tunuios.
Tpurnmuuepunsl, ¢ochonunuasl, BOCKH, cTepouabl. buonoruueckue (yHKUUU
aunuoB. OOLMe cBoWCTBAa OMOJIOrMYECKUX MEMOpPaH — TEKYUYECTbh, CIIOCOOHOCTH K
CaMO3aMBIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouosnornueckue pynknuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moltiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKHU, UX (DYHKIIMH B
KIetke. /[pyaue nykneosuompugocpamol (HT®). CexBenuponanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpyktypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposanue
CMpPYKMypsl U QYHKYUi OUOMONEKYI U UX KOMNaeKkcos. KomnvromepHulil ouzaiin u
opeaHudecKull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHATLO208.

JleMmoHcTpanuu

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, .
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XUuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuognveckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIbD», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHUE



MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriieBoioBy», «CTpoeHre MOJIeKyd JUnuaoBy, «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenne Monekysbl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000pYI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHue OEIKOB ¢ TOMOIIBIO KaUeCTBEHHBIX
peakuumn».

JlaGopaTopHnasi padora «VccienoBaHue HyKJIEHMHOBBIX KUCIOT, BbIICIEHHBIX
U3 KJIETOK Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CtpoeHure npoKapuoTUIECKOM KiaeTku. Kinerounast cTeHka OakTepuil U apXewu.
OcoOeHHOCTH CTpOEHHsI TEeTepoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHuoT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUYECKON KIeTKu. [mazMaruueckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa IUIa3MaTH4ecKod mMeMOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIA3MAaTUUECKYI0 MEMOpaHy: nmaccuBHbIN (nuddy3usi, o0nerdyéHHas
muddy3usi), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpuii-KaqueBoro Hacoca. DHJIOIUTO3:
NUHOIUTO3, (arouuto3. Jk3o1uTo3. Knetounas crenka. CTpykrypa U QyHKIUU
KJIETOYHOM CTEHKH PacTEHUH, TPUOOB.

Huromnasma. [{uro3zone. Lutockenet. JIBuxkeHne nurormiazMbl. OpraHouIbl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KJIETKH: dHAoIIa3Marnueckas ceth (I11C),
anmapat [ olbIXu, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OpPraHOUJOB KieTKH. CTpoeHHE TPaHYJSIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHbIN) SHAOIIIA3MATHUYECKUN PETUKYITYM.
Cekperopras (ynkiusa anmapata ['onbmku. Moouguxayus benrkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTOPT BEIIECTB B
KieTke. Bakyonn pacturenbHbix kieTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWAbBl  KJIETKH:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHne u (YHKIIMM MUTOXOHIpUN W Iiactui. llepBuuHsble,
BTOPUYHBIC U CII0XKHBIC IIACTUJIBI (POTOCUHTE3UPYIOIIMX AYKApUOT. XJIOPOTIACTHI,
XPOMOILIACTHI, JIEMKOIIACTHI BBICILIMX PACTCHUN.

HememOpanubie opranouapl kiaetku CTpoeHHEe W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsr. IIpomescymounvie Quramenmul.
MukpodunameHTsl. AKkmunogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AxmuHosbie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii



neHtp. CrTpoeHHe W JBUKEHHE JKTYTUKOB M pecHHYeK. MUKpOTpyOOUKn
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
Muxkpompybouxamu. Momopusie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILia3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbl MaTtpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpomMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoOMaTUHA — THUCTOHBL. /J{uHamuka s0epHou 000104ku 6 mumose. Aoepmobiu
MpAaHCnopm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTkn», «CTtpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHune
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKAPUOTHIECKON KIIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpHAbHBIX KIETOK.

JlabopatopHass padora «l3ydeHue CTpPOEHHMsSI KIETOK pa3JIMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUYHOI MEMOpPAHBD.

JlaGoparopnass padora «lccienoBaHne Mmia3MoiiM3a W JIETUIA3MOJIM3A B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora «/3ydeHue IBMKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpaleHHe JHEPTHHU B KJIETKe

AccUMMIIALINS U TUCCUMIISLIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEIIIECTB: aBTOTPO(HBIN U TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHEpPreTuueckoe oOecredyeHue KieTku: mnpeBpamieHue ATD B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakuid KIETOYHOIO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtain3aTtopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHbll pomocunmes y obaxkmepuii. Ceemocodouparoujue
nuUeMeHmbl U NUSMEeHmMbvl PeakyuoHHo2o yenmpa. Poiabp XJIOpoIiacToB B IpoLecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. [lpoagykTuBHOCTH (hoTOCHMHTE3a. BiinsHue pa3nnyHbix (pakTopoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.



XEeMOCHUHTES. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyomue OaKTepuH, XKele300aKTepur, CepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HAYEHHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OposkeHUS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspobHbie OpraHU3MBl. Oranbl SHEPTreTUYECKOIrO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITIOKO3bI.

buonornyeckoe okuclieHHUEe, WA KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepaus memoparno2o epaduernma npomonos. Cunmes ATD:
paboma npomonnout ATD-cunmaszwi. [lpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BELIECTB Mepesl aHadpoOHbIM. D (HEKTUBHOCTh IHEPIETUUECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrensrapar, [1. Murtuem, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3Y, «DHEpreTUYecKuii ooOMen», «bruocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYJOBaHHE MJIsi MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pabora «3yueHne KaTAIUTUUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl).

JlabopaTtopuass pabGora «/3ydyenne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (oTocuHTE3a U
XEMOCHHTE3a.

JlabopaTtopnasi pab6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacneAacTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJZ, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocuntese Genka.
VYcenoBust O6uocunTeza Oenka. KomupoBanue amuHOKUCIOT. Posnb pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
MPOKAPUOT U 3YKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. I'mmoresa
onepona (®. Kaxo6, XK. Mano). MonexynsapHvle MexXanuzmvl IKCHPECCUU 2eHO8 Y



aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
IIPOLIECCOB B KieTKe. KileTounblil romeocTas.

Bupycel — HekiteTouHbie (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHrbie 3a6oneBanus yenoBeka, )KuBOTHbIX, pactenuit. CITN I, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz donvuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpanun

IToptpetsi: H. K. Konbnos, /. . UBaHOBCKUA.

Tabmuiel u cxembl: «brocuHTe3 O€nKay, «I'eHeTHYeCKHi Koy, «Bupych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisinusa. WMutepdaza u  Mutos.
Oco0OeHHOCTH TIPOIIeCcCOB, MpoTeKalimux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) TIEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, aAHTUNAPAILICIBbHOCTb.
Mexanusm permkanuu JTHK. Xpomocomsbl. CTpoenue xpomocoM. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouaHblid - HaOOpbl  XpoMocoMm. ['omosiornuHble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguyu MUTO3a U MPOUCXOISIIHNE B HUX MIPOLECCHI.
Tunbel Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHuE MUTO3a.

Perynsuus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KliemKka» — ououngopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM ITMKII KICTKW», «MmuTo3», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKA JIyKa).



JlaGopaTopnass  pabdora  «/M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax».

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax)y.

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc0OEHHOCTHU CTPOEHUS U JKU3HEACITEIBbHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE I'PUObI, OJHOKIECTOYHBIC BOJOPOCIH, IPYTUe
npoTUCThI. KoJIOHHANIbHBIE OPTAHU3MBL.

B3anMoOCBs3p 4aCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pactenuil. TUNbI pacTUTEIbHBIX TKAHEH: 00pa3oBaTesibHAs, TIOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOE€HMs, (PyHKIUH U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHHM.

TkaHu XMBOTHBIX U 4YeNOBEKa. THUIBI )KUBOTHBIX TKaHEH: 3MUTEIUaIbHA,
COEJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (QPYHKUUH H
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB KUBOTHBIX U YesloBeKa. ODyHKIHUNA OPTaHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX )XMBOTHBIX. Hapy>kHbIl 1 BHYTpeHHUH ckeneT. CTpOEHHE U THUIIbI
COCIMHEHUS KOCTEMN.

JIBrkeHue  opraHu3MoB.  JIBMKEHHWE  OJHOKJIETOYHBIX  OPIraHHU3MOB:
amME0OUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3Mbl M HACTUHU. JIBMKEHHME MHOTOKIIETOUYHBIX >KHUBOTHBIX M YEJIOBEKa:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

[Intanne oprann3mMoB. [loryionieHue BOAbI, YIJIIEKUCIOTO ra3a U MUHEPAIbHBIX
BEIIECTB  pacTeHusIMU.  [luTtaHume  KUBOTHBIX.  BHyTpumojocTHoe U
BHYTPHUKJIETOYHOE MHuIleBapeHre. lIuTaHue NO3BOHOUYHBIX >KMBOTHBIX. OTHENbI
NUIIeBapUTENbHOrO TpakTa. [lumeBapurensHbie kene3bl. [lumeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue >kuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHMUSI JIETKMX IM03BOHOYHBIX KUBOTHBIX.
JpixatenbHasi cucTeEMa YeloBeka. MeXaHW3M BEHTWIALMM JETKUX Yy NOTUL] U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.



TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCylbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLHUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOH CHUCTEMBI [TO3BOHOYHBIX KMBOTHBIX. Pabora
cepLa v €€ peryJisiums.

Beinenenne y oprannu3sMoB. Beijenenue y pacteHuil. Beiienenre y )KMBOTHBIX.
CokparutensHble Bakyonu. Oprasbl BeigeneHus. QPuibTpanus, CEKpenus Hu
oOpaTHOE BcachbIBaHME KaK MEXaHU3Mbl PaOOTBl OpraHoB BbiAelieHUs. CBs3b
IIOJIOCTU TeJa C KPOBEHOCHOW M BBIICINTEIBHOM cucTeMaMu. BelneneHue y
MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne M (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€JIOBEKa.

3amyra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHoOpsl
OaKkTepuil U UCThHI IPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukya.
CpencTBa nacCCUBHOM U XUMUYECKOM 3allIUThl. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOM3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHbiii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbIH U npuoOpeTéHHbIN crenuduaeckuit
UMMYHUTET. Teopus KiIoHaJIbHO-celdekTuBHOro ummyHnuteta (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxumocTte ¥ peryisiius 'y OpraHusMoB. PasgpakumMocts y
OJIHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3ipa)kxumMoCTh U perynisuns y paCTeHUMN.
PocTroBble BelecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
AKUBOTHbIX. OTHENbl TOJOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycnoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsiuus W 3HIOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
BoJopocimy», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHre NHCTOBOM IUTACTHHKWY, «TkaHUW >KMBOTHBIX», «CKENET YeI0BEKAY,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas



cucrema», «HepBHaa  cucrema», «Koxka», «Mpblmieunas  cucremay,
«BpgenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  OUTaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHDY,
«CtpoeHue mnaHapum», «BHyTpeHHee cTpoeHue 0XKIEeBOro uepBs», «HepBHas
cuctemMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cucrtema
MJIeKonuTamux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHW3MOB, MUKPOIIPENAPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyI0BaHUE JJI JIEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIIHOTO MTUTAHUS PACTEHUH,
pacuieryieHus Kpaxmaia U 0eJIKOB MoJl IelcTBUEM (PepMEHTOB, 000pyA0BaHUE JIJIst
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «I3yueHne TKaHEeW paCTCHHI.

JlabopaTopHasi padora «3yueHne TKaHEel )KUBOTHBIX».

JlaGoparopHasi padora «3ydueHrue OpraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B meno3e. Kpoccnnrosep. bronorndecknii CMbICIT
M€Ho3a M TIOJIOBOTO TIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IMKJIEC
OpTaHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBoTHbIX. [10510BBIE KENE3bI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CnepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKONMUTAIOUIMX. 3apOABIIICBbIE JHUCTKU



(racTpyJisinus). 3aKiaaJKka OpraHOB M TKAHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIUSHAC 4YacTell pPa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHALHAS WHIYKIIHS).
3akyagka IUlaHAa CTPOCHUSI HKMBOTHOTO KakK pPe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 5MOpHOHANIBHOE pPa3BUTHE Pa3IMYHBIX
(baKTOpOB OKpYyXaroleh Cpeibl.

Poct m pasButue XuBOTHBIX. l[locTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PasButue ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYECKOEe 3HAYEHHE NPSMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiliiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTaMOPUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnosl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpa3oBaHue CIop B mpolecce Meiosa. ['ametorenes
y pactenuid. OIUIOQOTBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpPraHW3MOB. J[BOWHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJiaiuyd OHTON€HE3a Y PACTCHUM U dKUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuuel u cxembl: «BereratuBHOe pa3MHOXEeHHE», «THIBI OECHoJIOro
pasMHOXKEHUD», «Pa3MHOXKEHUE XJIaMHIAOMOHAIbI», «Pa3sMHOXEHHE 3BIJIEHBD,
«Pa3zmHOXkeHue ruzipe», «Meito3», «Xpomocombdy, «['amerorenes», «CTtpoeHue
AUIEKIIETKH U cHepMaTo3ouaa», «OCHOBHBIE CTaaAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmanckoro xyka», «PasButhe capaHumny,
«Pa3BuTne nAarymkmn», «JlBOMWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTEHUID,
«CtpoeHne ceMsH OJHOIOJBHBIX U ABYIOJbHBIX PACTECHUI», «KW3HEHHBIN LUK
MOPCKOM KanycTbl», « ’KU3HEHHBIN UK MXa», «  KU3HEHHBIN UK HAITOPOTHUKAY,
«OKV3HEHHBIN UK COCHBLY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl SHLEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L UK pa3BUTHS JISATYIIKIA.

JlaGoparopHasi padora «l/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
PaCTEHHID.

Tema 11. I'eHeTuka — Hayka O HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB



HcTopust cTaHOBIEHUS U PA3BUTUS T€HETUKH Kak Hayku. PaboTsl I'. Mengens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKHU.
Pa6otsr H. K. KombrioBa, H. 1. BaBunosa, A. H. benmosepckoro, I'. JI. Kaprieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeIIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA W PELIECCHUBHBIN
pU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAsl TUHUS, TUOPU/IBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  HUTOJOTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKHIA.

JleMoHCTpauA

[Toptpersr: I'. Mengaens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTobl FTeHETUKI, «CXEMbI CKpELTUBAHUS.

JlaGopaTopnass pabGora «/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTHOPUIOB MepBOro nokojaeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. [[UTONMIOrMYecKkrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YUCTOTHI raMeT.

AHanu3upytolee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HENOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. Tpetuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HacJlieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIBaAHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotsel T. Moprana. CuersieHHOe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMHh. XPOMOCOMHAas
TEOpHUsI HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS OIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoOB, CUETUIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocTs. Onucras. [Tomumepus.

I'eHeTYECKUI KOHTPOJIb Pa3BUTHS PACTEHUH, JKUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(U3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITWHA.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HaCJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.



JleMoHCTpanun

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

Tabmumst u cxemsl: «IlepBeiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHamu3upyrouniee CckpelmuBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka TmoJiay,
«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBHE T€HOBY.

O6opynoBanue: MojeNlb JJIg JEMOHCTpPAllMd 3aKOHOB  €IMHOO0Opasus
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS MPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckass padora «/3yueHwe pe3yabTaTOB  MOHOTHOPHHOTO
CKpENIMBaHUA y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3ysibTaToOB  JUTHOPUIHOIO
CKpEIIUBaHUA Yy APO30(PUIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBCHHAS.

Mopaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCcTH. HopMa peakiuu npusHaka. BapuarnmioHHbIN
psn u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoAMUKAIIMOHHON
M3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
T€HETUYECKOro pa3HoOOpa3us B Mpeiesiax OJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTaluu. SaepHble U
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHUX PSJI0B B
HacienctBeHHo n3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, PpOJb ONUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdeMoHcTpanuu



[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabmuubr w  cxembl: «Bumbl u3MeHunBoCcTH», «MoaubuKamoHHAS
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiios,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii».

O6opynoBaHue: >XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoAHass mporpamMma HCCIEIOBaHUSI T'€HOMa
yejaoBeka.  MeToapl  M3ydeHMsT T€HETUKHA  4YeJOBEKa:  I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr¢HETUYECKU, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPEAECIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001eBaHuUs YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesoBekay, «I eHeTnyeckue 3a00J1€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanus u cenekuus. 3apoKJICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o IleHTpax NpoOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pactenuii. Posb cenexkuum B co34aHUM COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHON N3MEHYMBOCTH
H. 1. BaBusnoBa, ero 3HaueHue AJi CENEKIIMOHHON pabOTHI.

Metoapl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIHJIUBU1Y AJIbHBIM. DTarnel KOMOWHAIIMOHHON CCJICKLIUU. UcnbiTanue



IPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIICHKH
¢dbeHoTHa NTOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlMI Y KyJbTypPHBIX
dbopm opranusmoB. Vcrnosb30BaHHME TE€HOMHOTO PEIAKTUPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK 1151 momydeHust ieX0THOTO MaTepuaia Jjisl CEICeKITUH.

[lonyuenue ITOJIUIUIONUIOB. BryTtpuBuaosas THOpUIN3AIINS.
bnuskopoAcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAMHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruldpuauzauus. [Ipeogonenue Oecruioaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POAUYEH JIJISi CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpawenue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 UYeaiax VIVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM HYUCIe C
NPpUMEHEHUEeM COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIe008aHUL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHONA02ULL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metogpl cenekuumn», «OTnanénHas rudpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «l3ydeHue cCOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKa pacTeHu».

IKeKypeusi «OCHOBHBIE METONBI W JOCTHKEHMS CEJIEKUMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE W TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMEeUeHne, TOMYyYeHHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjiee. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHUs TEHOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAIOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJlEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKAOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300po6nenus, KyIbmMusUpPOBaHUs U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIEKTUBBI XPOMOCOMHOW ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW WHKEHEPHUU.

Menununckue OuorexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
YeJI0BEKa I OLICHKM COCTOSIHUS €r0 340pOBbs. McIonp30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEJNbI0 00OecredeHus KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautenerr OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «Vcnonab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «Kiierounas nHxxenepus», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIaA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONUOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.



JIBrKy1Me CUiibl 3BOIOUNUH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBotounu (CTD). HelTpanbhas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorug. 3HauYeHUE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmus! u cxembl: «CructeMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCTOCOOICHUHN Y
pacTeHui 1 KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuipyTta myremectsus Y.
Hapsuna», «Haxomku Y. [lapBuna», «@DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«Iloponbl romy0Oei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbD», «Ilopossl
JIOMAIIHUX >KUBOTHBIX», «Cxema 0Opa3oBaHUs HOBBIX BHJIOB (o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHUJI 3BOJIOLUW», «OCHOBHBIE MOJOKEHUS
CUHTETHYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[TonmynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHo()oH/a TOMYyJSLIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTnyeckoro pasHoBecus k. Xapau, B. BaitaOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYLIME CHIIbI) SBOMIONUH. MyTalMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJCHHbIE U3MEHEHUS YaCTOT aJljiesiel B monmyiauusx. DQPexkT ocHoBaTelIs.
Ipdexm bymuinounoco eopaviuka. CHudCeHue 2eHemuyecKo20 pasHooOPa3UsL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opetigha 2eno6 68 6ONLUUX U MATBIX

NONYIAYUSX. Murpanun. N3osus MOy JISIUI: reorpaguueckas
(mpocTpaHcTBeHHas ), Ononoruyeckas (penpoayKTHUBHAs).
EcrtecTBeHHbIII 0TOOp — HampaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWJIM3UPYIONMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS )KUBOTHBIX.

[TprcmocoONeHHOCT,  OPTaHM3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOIINH.
Bo3HukHOBeHME MPUCTIOCOOICHNH Y OpTaH3MOB. ApoMop(})O3bl U MANOATATI TAITUH.
[Tpumeps! TprcocobIeHN y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3HOTOTHIECKHE,
onoxumuyeckue, ToBeAeHUeCKHe. OTHOCHUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpTraHH3MOB.



Bun, ero xkpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOI0B COXPAHEHUS
OouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS IMapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomysimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuwxkyiue
CWJIbl HBOJIIOLIUNY, «IKOJIOrMYECKass M30JSUUs MONYJIALHMN ceBaHCKOU (openny,
«I"eorpadrueckas U301 JTUCTBEHHULIBI CHOMPCKOM M TMCTBEHHHUILIBI 1Ay PCKOID»,
«ITonynsIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl OOpHOBI 32 CYILIECTBOBaHHUE», «VIHyCTpHaIbHBIHI
Menanu3zM», <« KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias oOkpacka >XKUBOTHBIX», «DU3HOJIOTUYECKUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kputepuu Buaa», «Bunbsl-nBoHukN», « CTpyKTypa Buaa B npupojie», «CrnocoOsl
BUI000pa3oBaHus», «I'eorpadguueckoe BunooOpa3oBanue TPEX BUOB JIAH IIIIICH,
«2KoJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumiuouasl pacTeHHiD,
«KanycTHO-peieuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3BEpei ¢ MpUMeEpaMu Pa3INuHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TepOapuu pacTeHuil OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
crocobamu.

JlaGopaTopHnasi pab6ota «BrisiBJIeHHE N3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHU. IlaneoHTONOrMyeckue MeETOJbI
u3yueHus oHBomouuu. Ilepexomgnsie QopMbl U (PUIOTEHETUYECKHE PSAbI
OpraHU3MOB.



buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHI U
dbayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emun. Bumpl-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUYEHUS
ABOIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M MOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METOIbl U3YUEHUs IBOTIOIUHU. [ OMOJIOrYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHUYECKUX JIEPEBLEB.

XpOMOCOMHBIE MyTalli{ U SBOJIIOIUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeoOpatumocTs 3Bommonmu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI PsIT JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jpeli KOHTUHEHTOBY,
«Penmukte», «HauanbHble cTaguu 5MOPHUOHAIBHOIO pPa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBbIE OpraHe», «PyaIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HH HA 3emJie

Haydnple TUMOTE3bl MPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKICHUU KU3HU (KPEAIlMOHU3M).
['nore3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ ONpoBepKeHHe ornbITamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHM. [InanerapHas
(reomornueckas) SBOJIONUSA. XHMHYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
Oo6pazoBanue noaumepoB U3 MmonomepoB. Koaneparnas runote3a A. . OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XongeiHa, reHeTudeckass rumnotesa [
Ménnepa. Pubosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.



Uctopus 3emnu u MmeToibl €€ n3yuenus. lckonaeMble OpraHu4ecKue OCTaTKH.
['eoxpononorust u e€ meroabl. OTHOCUTENbHAS M AOCOIIOTHAs T€OXPOHOJIOTHS.
['eoxpoHOIOrnYecKas MKaja: 30Hbl, 3pPbl, IEPUOABL, STOXH.

HavanpHble 3Tanbl OpraHWyecko »BodtonMH. [losBIEHHE U 3BONIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC ATallbl JBOJIONHWH BBICITUX pacTeHui. OCHOBHBIC apoOMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymry. llosiBiIeHME CHOPOBBIX pacTeHHU U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcXOoXIeHre LBETKOBBIX
pacTEHU.

OCHOBHBIE€ ATalbl ABOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpa0OBBIC KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MIEKONMHUTAIONIUX U
ntun. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne Xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najaeo30ii, Me3030i, KaitHo30i. O0IIas XapakTeprucTUKa KIMMaTa U T€OJIOTUYECKUX
npoiieccoB. [losiBneHne u paciBeT XapakTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCIJIOBUSA U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI Mponuioro. [IpuyuHer u
CJIEICTBUSA MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITBI OPTaHU3MOB.

JleMmoHCcTpauumn

[Toptpetsr: ®@. Penn, JI. Cnayutanuanu, JI. [lacrep, . . Meunuxkos, A. U.
Omnapumn, Ix. Xonnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBoMoUUW»,  «l'eoxpoHosormueckas  mikaiay,
«HadanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHHs 3YKapPHOT
nyTéM cumoOnoreHeza», «Cucrema XuBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCINY,
«MHoroxkserounsle Boaopocim», «Mxw», «llanoporHukm», «l ogoceMeHHbIE



pactenus», «Opranbl IBETKOBBIX pacTeHU», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «[Ipocteitmuey», «Kumeunononoctueie», «Ilmockue
yepBu», «Ynenucronoruey», «PwiObl», «3emMHOBOAHBIE», «lIpecMbikaromuecs,
«IItnusy, «Mitexkonuraromue», «Pa3Butue KuU3HU B apXeUCKOU 3pe», «PaszButue
)KU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU Ipe», «Pa3BUTHE )KU3HN B KaHO30HMCKOM 3pey,
«CoBpeMeHHasi CUCTeMa OPraHUuYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX dKUBOTHBIX, UyY€eJia MITUL] U 3BEPEM, KOJUIEKIIUU
OKAMEHEIIOCTEM, TIOJE3HBIX HWCKOMAEMbIX, MYJSDKA OPraHU4YECKUX OCTATKOB
OpPTraHU3MOB.

BupryanbHas naboparopHasi padbora «MozaenupoBanue onsiToB Muiiepa—
KOpu no u3ydennio abMOTeHHOT0 CUHTE3a OPraHUYECKUX COCIMHEHUN B IIEPBUYHOMN
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue O0COOEHHOCTEH CTpOEHUsI pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIIOTeHe3

Paznesnbl 1 3a7a4n aHTPOINOJIOTUU. METOIBI aHTPOIIOJIOT U U.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpIMOXOXKIECHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymme cuiibl (hakTophl) aHTPOIOreHe3a: OUOJIOTHYEeCKre, COIlUaIbHbIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PaHHue uenoBekooOpaszHbie 00€3bSHbBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEKH YeI0BEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaTONUTEKN — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMelbli, MepBbie
V3TOTOBJIEHUS OPYAUU TpyAa. UeloBeK NPAMOXOISIIUN U MIEPBBIN BBIXOJ JIFOAEH 32
npenensl Adpuxu. YenmoBek reifenboeprekuii — o0l mpeaok HeaH1epTaaTbCKOTO
YeJI0BEKa W YEJIOBEKA Pa3syMHOTo. UeNoBEeK HEaHAEPTAIbCKUUA KAK BUJ JIIOACH



XOJIONHOTO KinMara. YeloBeK pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
MaJICOTCHOMMUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanuMoHHbIN Tporiecc U noiaumopdusMm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEIIOBEKA.

Uenoseueckne pacel. [loHarue o pace. bonblime pacel: eBponeowaHas
(eBpasuiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnnacTBO  4yenoBeuecknx pac. HayyHas  HECOCTOSATENBHOCTH  pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEKa K Pa3HbIM YCJIOBHUSIM OKPYKaloled Cpebl.
Bnusnue reorpadudeckoil cpespl u aperida reHoB Ha MOp(OIIOTHIO U (PU3UOJIOTUIO
YEJI0BEKa.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI M TAJECOAaHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJIAIUNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO U COIMAILHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3biIHB, «CKeleT dYeloBeKa M CKEJEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «J|BUKyIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbubny, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOIIOLMHN YETO0BEKa», «Pachl 4ETTOBEKAY.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl ~TIPEAKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBeKa, MOJIEh
yepera 4eJ0BeKa U yeperna IyUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITUMIIaH3e,
MOJIEIIA TOpPCA MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3ydeHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTnueckas padora «l/3yueHne SKOJIOrMYECKUX aJalTallkui YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kaloulei cpeaoi



3aposxaeHue U pa3BUTUE 3KOJoTuH B Tpyaax A. I'ymbonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K0J0TUU. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl sxosoruu. IlosieBble HaOMIOEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpauA

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

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroasl aKkonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AOGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHalbHas poOJib CBETA.
doTonEeprUOaU3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NoJAJIep )KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIITHAs, MOYBEHHA,
IyOMHHAsT — TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3HUKO-XUMHYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.



’Kusznennsie hopmbl oprann3moB. [lorsTure o sxu3neHHo# hopme. JKu3HeHHbBIE
bopMBbI pacTeHMil: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpPAaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHBIE (POPMBI )KMBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a’3poOnOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduaeckue
B3aUMoOJIecTBUS  (Tomuueckue, (Qopuyeckue, (Qpabpuueckue). 3HaYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUSI.

JleMoHCTpanun

Tabmuet u cxembl: «Okonorudeckue (akTops», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3JKUBOTHBIE», «DHU3MONOrMYECKUEe aaanTauuu
KUBOTHBIX», «Cpenpl 0OMTaHUS OpraHu3MoBy», «buosioruyeckue pUTMBIY,
«KuzneHHble (popMBbI pacTeHH», « Ku3HeHHbIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIeCay, «IJDKOCHUCTEMA XBOMHOro jeca», «llemm nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHLHs», «CuMOm03»,
«KoMMeHcanuzm.

OO6opynoBanue: repOapud pacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIMN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIMH >KMBOTHBIX, OOUTAIOIIMUX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PpACTEHUW ¢ IKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JXKU3HU, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnass padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTCHUHN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIANH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua  Kak
Oouonoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAsl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckasi CTpykrypa nomyiasiuud. OUeHKa 4YWCIEHHOCTH MOMYJIALNH.
JvHamuka nonyiasiudu U e€ peryJsiius. buoThdeckuid MOTEHUHUANl MOMYJISIUU.
MopenupoBaHue qTuHaMUKU nomyssiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Peryisius YUCICHHOCTH MOMYJISALUNA: pojib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huime BUAa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Paszmepsl 3kosormyeckon
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEru. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosnorndeckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabnmuipl U cxeMbl: «IKOJOTUUECKUE XapPAKTEPUCTUKH TOMYJISIIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa momyssiqum», «Bo3pacTHble  MHUpaMUJIbI
nonyysiun», «CKOpPOCTh — 3aceleHUsi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckort Huimu k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopHasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Dkocuctema Kak oTkpbiTasg cuctema (A. Jlx. Tencnun). OyHKIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCUCTEME: MPOAYUEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENN IKOCUCTEMBL. broMacca u mpoayKuus. DKOJIOTHUECKUE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha



cykneccuu. Knumakcuoe coo6miectBo. bropaznoobpasue 1 moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Tpuponnbie 3KOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOocucmemvl Mopetl U
oKeano8. Ixocucmemvl MYHOp, 1€eCo8, CMmenel, nyCmbitb.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMa. ATpOIeHO3. Paznmuns
MEXy aHTPOIIOTEHHBIMH U PUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
dnopa u ¢dayna. CuHaHTponM3amus TOPOJCKON ¢ayHbl. buonormdeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO8 HA CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eucmausi. MeTomonorus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxemMbl:  «CTpykTypa  OuWoueHO3a»,  «DKOcUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIIbI OPraHU3MOB B 3KOcUCTEMEY, « KpyroBOpOT BelIeCTB B KOocUcTeMEY, «llenun
nuTaHus (macTOWIHAsA, HAETPUTHAsA)», «IKOJOTUYECKas TMHUpamMuia YUCEI»,
«OKkonoruyeckas nupamuia OMOMacCh), «IKOJIOTHUYECKass MUpaMuia SHEPTUn»,
«O0bpazoBanue Oonota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «9KocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
OHEPTUU B arporeHosey, «[Ipumepsr ypboskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTEO1IeHO3 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MTOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKYpCHUsl B arposKocucTemy (Ha MoJie WIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obOmemmanerapHas o0osiouka 3eMJIM, TNIE€ CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3zBuTHe mpeacTaBieHuit o omochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SBICHUH B
ouocdepe.

3oHanbHOCTh OMocdepsl. [TonsTue o Guome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOMHBIE Ji€ca, CMEUIAaHHbIE U IIUPOKOJIUCTBEHHBIC Jieca, CTENH, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECa, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIaa 1
onocdepHbIX PYHKITUI.

JleMoHCTpanumn

[Toptpetsl: B. Y. Bepranckuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopoga B HPUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii jgec», «ILIMpokoInCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycToiHsy, « Tpornnueckuit gec.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:Ka0OIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arps3HeHre BO3AyITHOMN cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbl. OxpaHa MHOYBEHHBIX
pecypcoB. I3MeHeHne kimMmara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA U KUBOTHBIA MuUp. OXxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacaesie xHuru. Oco0o oxpansemble npuponansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBL.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emsd. OOmIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOSTHBIE OCIECTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusaroujue O00Cmyn K



uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHosbl
KOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.
JdeMoHCTpauU
Tabnuiibl U cxeMbl: «3arpsizHeHne atMocdepbi», «3arps3HeHue ruapochepby,
«3arpsizHeHue nouBbDy, «[lapHuKoBBIN d3ddexT», «Oco00 oXpaHsieMble TPUPOIHBIC
TEPPUTOPUM», «MOJenH yIpaBIsieMOro MUpa.
O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJBTYpPYy, IPOLUIOE W HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIINUX 300POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BATh IPHUOOPETAEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS T[pU peHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
PKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIECH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKOMN NEATEIbHOCTH HKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 II00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (DaKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
BKIIIOUAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PECHUS OOYyUYaAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CHCTeMa, HAay4YHBIH (DAaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOICHNE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecneunBaromue GopMupoBaHue GyHKIMOHATBHON IPaMOTHOCTH M COLIMAIBHOU
KOMIETCHIIMM  OOYYaromIMXCs; CIIOCOOHOCTh  OOYYaroIMXCS  MCHOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS JICSITEIIBHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OHMOJIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIE€ATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UpPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBHITTOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJISIAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYUIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIMN APYrUX YYACTHUKOB
JIAAJIoTa WK JUCKYCCHUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npodmibHOrO  OOydeHmst  oOydvaromuxcst  Owonornu. OHHM — BKIIIOYAOT:
cneruuyecKkue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PEHICHUU MpoOJieM  paldOHAIBLHOIO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IOKOJIEHUS, PACUICIUIEHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3meHunBoctu H. M. BaBuiiosa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, JKMUBOTHBIX, 4YEJOBEKa, IPOILIECCOB KU3HEACATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIMUSIMHE, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIA0OPATOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHUE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
o0acTv GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHHE, HCKYCCTBEHHOE OIIO0TBOPEHNE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH Mpodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MPUPOJIONIONB30BaHUs, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYIIHOCTA OCHOBOIIOJATaloUX OHOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBosroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUUECKON TUpaMuIbl 3HEpruu), runore3sl (rumorteza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHWS,
MCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIpaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aWUMOCBS3M MEXKIYy TMPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHus, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNATh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-UCCIIENOBATEILCKOW pPaboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEJCTABIATh  TOJYYEHHBIC  PE3yJbTaThl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESTSIIBHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOH30BAHNSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIYOJIATh ITO3HABATEIBHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

Ne i/ KonTposabHbie IIpakTHYeckue
MPOrpaMMbl Bcero
padoThI padoThI
1 buonorns kak Hayka
2 JKuBble cucTeMBbl U UX U3YUYCHHE 0.5
3 buonorust kinetku 0.5
4 XuUMHYEcKasi OpraHu3aIus KJICTKA 10
5) Crpoenvne u GyHKIUHU KICTKU 8
OOMeH BelecTB U IPeBpalleHUe YSHEPTUU B
6 9 1.5 1
KJIETKE
7 HaCJ'IeI[CTBeHIfa}I uHpopManus u 9 0.5 0.5
peanu3anus e€ B KJIeTKe
JKM3HEeHHBIN IUKIT KIETKH 6 0.5 0.5
Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3zBUTHE OPraHU3MOB 8 1 1.5
1 I'enetnka — HayKka 0 HacCIEeICTBEHHOCTH U 5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 6 0.5 0.5
14 I'enernka uenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 0.5 1
16 BuoTexHonorus u cuHTeTUYECKast OMOJIOTHS 4 0.5
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

11



11 KIIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

Ne n/m porpavMbL Beero KoHTpoJbHbIE IpakTHueckue
padoThI padoThI

1 3apox/IeHUE U PA3BUTHE IBOTIOIMOHHBIX 6 1
MPEJICTABICHUI B OMOJIOTHI
Mukpo3BoIoIuUs U €€ pe3yIbTaThl 20 3 1,5
MaxpodBoJIOIHS U €€ Pe3yIbTaThI 5

4 [TpoucxoxaeHue U pa3BUTHE )KU3HU Ha 13 1 15
3emie

5) [IpoucxoxaeHue yenoBeka — aHTPOIIOrEHES 11 1 1
DKOJIOTHsA — HayKa O B3aWMOOTHOIICHHUSX

6 OpPraHMU3MOB U HaIOPTaHU3MEHHBIX CHCTEM 7 1 1,5
C OKpYKarolleu cpenoun
OpraHu3msl 4 cpesja 0OUTaHUs
DKoJ0Tusl BUJOB U MOIMYJISILUMA 1 0.5

9 DKosorus cooduiecTB. DKOJIOTHYECKHe 14 1
CHCTEMBI

10 Buocdepa — rinobanbHast skocucTemMa 0,5 0.5

11 YenoBek U OKpy’KaroIas cpeja 0,5

12 PesepsHOe Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 7,5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

bronorns xax KoMIjIeKkcHas HayKa 1 KakK
9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBbIE CHCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBbIX CUCTEM

0.5

VicTopust OTKpPBITUS U U3YUYEHUS KIETKU.
Kiterounas teopus

Meroasl MOJIEKYJIAPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
«M3y4yeHne MeTo10B KJIETOYHOH OMOJIOTHH
(xpomatorpadus, snexTpodopes,
muddepennmnanbHoe eHTpudyrupoBaHue,
[T1IP)»

XUMHUYECKUN COCTaB KIJIIETKH

0.5

MI/IHepaJ'H)HBIe BEUICCTBA KIJIICTKHU, UX
Ouosoruyeckas poib

Opranuveckuie BemecTBa KICTKH —
oenku. JlaboparopHas padota
«ObHapyxeHue 6EIKOB C ITOMOIIIBIO
Ka4YE€CTBCHHBIX peaKHHﬁ»

CoiicTBa, KnaccupuKays u QyHKIUNA
0eJKoB

0.5




OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —

10
YTJIEBOABI
1 Opranuyeckre BeIecTBa KIETKH —
JIUTTHIBI
Hyxkneunossie kuciotsl. JIHK u PHK.
12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIGMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KIIETOK PA3JIMYHBIX OPTaHHU3MOBY
13 Crtpoenue u ¢pynkiuu ATO.
CexBenupoBanue JIHK. Meroabt
14 T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMHKH
15 O6o006muienne no Teme "MomeKyspHbIi
ypOBeHb"
Bupycel — BHekseTouHbIE (POPMBI JKUZHU
16 U obsuratHele napa3uThl. [IpakTrueckas 0.5
pabota «Co3iaHre MoJIeNIi BUPYyCa»
17 BupycHsbie 3a001eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHUI
18 Tune! knerok. [Ipokapuornueckas KieTka
19 KonTtponbsHOe TecTupoBaHue Mo
M3y4YEHHBIM TeMaM
CtpoeHne 3yKapuoOTHYECKON KIIETKHU.
20 [MpakTryeckas pabora «M3y4deHne 0.5
CBOMCTB KJIETOUHOI MEMOpaHbI»
21 OnHomMeMOpaHHBIEC OPraHOUIBI KIETKH.
29 [TomyaBTOHOMHBIE OPTaHOMU/IbI KJICTKH: 05

MUTOXOHJIPHUH, MIacTu el JlabopaTopHas




pabora «/ccienoBanue mia3mMoin3a u
JETIIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)

23

24

25

Crtpoenue u QyHKIHH sapa
CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHsI KIIETOK Pa3InYHbBIX
OpPTraHUu3MOB»

O606mmenue o teme: "CTpoeHune KIeToK".

0.5

26

ACCUMUIISIIAA ¥ TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turbl oOMeHa
BemiectB. JlJaboparopuas pabora
«M3yyeHne KaTaauTH4eCKON aKTUBHOCTH
(bepMeHTOB (Ha npuMepe aMHJIa3bl WK
KaTama3bl)»

27

@epMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
paciienieHus epoKCcua Bo0po/a B
PaACTUTENIBHBIX U KUBOTHBIX KJIETKaX)

0.5

28
29

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHa BEIECTB

30

31

32

dorocuntes

XemocunTes. JlabopaTopHas pabora
«CpaBHeHHe nporieccoB (poTocuHTE3a U
XEMOCHHTE3a

O06o0011eHne 3HaHUH IO U3YUYEHHBIM TeMaM

0.5

33

AHa’poOHbBIE OpraHu3Mbl. Buibt
opoxenus. JlaboparopHas pabora




«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
TIBIXaHUS

AspoOHbBIE OpraHU3MbI. JTaIlbl

34
HHEPreTUIEeCKOro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa
35 npotoHoB. CuHTe3 AT®: paboTa 0.5
npoToHHON AT®-cuHTa3bI
36 Peakiuyn MaTpu4HOTO CHHTE3a
37 Tpanckpunuus — MaTpU4YHBIA CHUHTE3
PHK
38 Tpancnsamus u e€ 3tarnbl
39 Konnposanue ammuuokucnot. Poib
pudocom B OmocuHTe3e Oenka
Opranuzaiiys reHoMa y IpoKapuoT u
40 9yKapuoT. MOJIEKYIISIPHBIE MEXaHU3MBI
HKCIPECCHH T€HOB Y DYKapHOT
41 KonrtponbHas padorta "buocunres 6enka" 1
42 HanoTtexHomoruu B OMOIOTHU U MEAUITUHE
43 JKU3HEHHBIN UK KIETKH
Xpomocomel. JITaboparopHas pabota
44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»
45 Jlenenue KICTKH — MHTO3
Tunsl kneTok. KapuokuHes U IUTOKKUHES.
46 JlaGopatopnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsitust 5)KU3HEHHOTO ITUKJIA KIETOK 0.5




48

OpranusMm Kak eIMHOE LIeNI0e

Txanu pactenuii. JlaboparopHas padora

49 . - 0.5
«M3ydenune TKaHel pacTeHU»
TxaHu )KUBOTHBIX M YEJIOBEKA.

50 JlaGopaTopHas paborta «/3yueHue TkaHeu 0.5
’KUBOTHBIX»
Opransl. CucteMbl OpraHoB.

51 Jlaboparopnas pabota «/3ydyenue 0.5
OPraHoOB IIBETKOBOTO PACTCHHUS)

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

o4 [Intanue opranu3sMoB

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTemMa 4eloBeka

56 JIpIXaHue OpraHu3MOB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
9eIoBeKa

58 TpaHcnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cucreMa Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMoB

61 3ammTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 PazmpaxxuMocTh 1 peryssinus y
OpPraHu3MOB

64 ['ymopanbHast peryisanus 1 >HJOKPHHHAS

CHUCTEMA )KUBOTHBIX M YCJIOBCKA




65

®opMBbI pa3MHOKEHHUSI OPTaHU3MOB

66
67

ITonoBsoe Pa3SMHOXKCHHUEC

Meiios

0.5

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTOK. JlabopaTopHas pabora
«M3ydyenue cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEraparax»

0.5

69

70

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPraHu3MOB
— OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

0.5

71

Poctu Pa3BUTHUC ) KUBOTHBIX.
Jlaboparopnast pabota «BrisBienue
MPU3HAKOB CXOJCTBA 3apOJIbIIICH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOkeHHME U pa3BUTHE PACTEHUI.
Jlaboparopnas pa6ota «Ctpoenue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

73

74

I/ICTOpI/ISI CTAaHOBJICHUA U PAa3BUTHUA
IFCHCTUKH KaK HAayKH

OCHOBHBIC IOHITUS M CUMBOJIbI TCHETHKH.

75

3aKOHOMEPHOCTH HACIEIOBaAHUS
MPU3HAKOB. MOHOTHOpUTHOE
CKpEIIUBAHHE.

0.5

76

IuTonormyeckre OCHOBBI
MOHOTHOPHUHOTO CKPEIIMBAHUS




AHanu3upylollee CKpeluBaHue.

" Hemnonnoe nomunupoBaHue .
78 JluruOpuiHoe CKperBaHme. 1
[{uTonornyeckue OCHOBBI TUTHOPHUTHOTO
79 1 0.5
CKpEITUBaHUS
80 CueryieHHOE HaclleZJOBaHUE TPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACTEACTBEHHOCTH 1
82 I'enernka moma 1
83 I'eHoTHO Kak HeJIOCTHAS CUCTEMA 1
84 O000111eH1E 3HAHUH 110 TEME 1 05
"HacnenctBeHHOCTD" '
85 N3MeHuYnBOCTh NpU3HAKOB. Bl 1
W3MEHYHUBOCTH
86 MonudukanronHas U3AMEHYHBOCTh 1
BapuanvoHHbI psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanue 3akOHOMEpPHOCTEN 1 05
MOAU(PHUKAITIOHHON U3MEHUHUBOCTH. '
[TocTpoeHue BapHalliOHHOTO psifa U
BapHalMOHHOW KPUBOMN»
88 I'enoTunMUecKass K3SMEHYMBOCTD. 1
KomOuHaTnBHAs H3MEHYMBOCTD
89 MyTanuoHHast U3MEHYHBOCTD. 1
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO 1 0.5
mpolecca. DMUreHeTHKa U SIUTeHOMHUKA '
I'eneruxa yenoseka. [IpakTudeckas
91 pabora «CocTraBiieHre U aHAIHN3 1 0.5

POIOCIOBHOIN




92 MeTto/1bl MEAULIMHCKOW T€HETHKH 1
3HaueHne MEIUIIMHCKON TeHETUKHU B

93 MPEIOTBPALICHUH U JICUCHUN 1
TCHETUYECKUX 3a00JICBaHUI YEIIOBEKA
OCHOBHBIE TIOHATHUS CEJIEKIIHH.

94 JlaboparopHas padota «/3yueHue copToB 1 05
KyJbTYPHBIX PACTCHHI U TIOPOJT
JOMAITHUX KUBOTHBIX)
MeTob1 CeNeKIIMOHHOM pabOTHI.

95 Jlaboparopnas pabota «/3ydyenue 1 0.5
METOJIOB CENEKIIUU PACTEHUI»

96 JIOCTHKEHHMSI CEJIEKIIUU PACTEHUN U 1 05
KUBOTHBIX.

97 CoxpaHeHue, U3YUCHHE U UCTIOh30BaHUE 1
TCHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpaciib

98 npousBojacTBa. [IpakTuueckas padora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

99 OCHOBHBIE HAMPABJICHHUSI CHHTETUICCKOU 1
OuonIoruu

100 XpoMOCOMHas 1 TeHHAsI MH)KEHEPHs

101 MenuimacKkre OUOTEXHOIOT I

102 PesepsHbiit ypok. [loBTopenue, 1
000011IeHHEe, CUCTEMATH3aI1s 3SHAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 11




11 KIIACC

KoaunuyecTBO 4acosB

Nen/m | Tema ypoka B KountpoJabHbie IIpakTuyeckue
cero
padoThI padoThI

[TomynsSIIMOHHO-BUI0OBOM YPOBEHB: 00IIIast
XapaxkTepucTuka. Bua, ero kpurepuu.
[IpakTuueckas pabota "CpaBHeHHE BUIOB 110
MOp(oIOrHuecKkoMy KpUTEPHIO.>

CrpykTtypa Bz

XapaKTepI/ICTI/IKI/I nomnyJsinun

[Tpuntuns! knaccudpukanmu. CuctemMaTuka.

OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB

PasBuTHE PBOIIONHOHHBIX UAEH. 0.5

o N oo~ w
e

OpomonuonHas teopus Y. lapsuna
JIBIDKYILME CHIIBI DBOJIIOLIMHU BUIOB 110 Y.
[apsuny

10 @opMHUpPOBaHNE CUHTETUYECKON TEOPUH
HBOJIIOLIMH

11 OTalbl 9BOJJIIOIMOHHOI'O ITponecca:
MHKPOIBOJONUA 1 MAKPOIBOJIIOLUSA

12 [Homynsiius — sneMeHTapHas €IMHULIA SBOIIOLUN 1 0.5

13 JInHaMyKa NOIMyJIsIUU U €€ peryJisaius

KpI/IBLIC pocCTa YNCJICHHOCTHU MOITYJISAIUU. KpI/IBLIC
BBIDKMBaHU A

14




3akoH reHeruueckoro pasHosecus Jlx. Xapau, B.

15 Baitn6epra. Jlaboparopnas padota «BeisiBieHne 0.5
W3MEHUYUBOCTH y 0cO0€l OJTHOTO BUAA»

16 Pemienue 3a1a4 ¢ NpuMEHEHNEM 3aKOHA 05
Jlx. Xapau, B.Baitn6epra. '

17 DneMeHTapHbIe (PaKTOPHI IBOTFOIUN

18 Murpauuu. N30 nomyisnui:
reorpaduyeckas, OMoIorndecKas

19 3aKOHOMEPHOCTH MOBEJICHHS 1 MUTPALIUI
KUBOTHBIX

20 EctectBenHbIit 0TOOp — HampaBJSIOUINil GpakTop
HBOJIIOLIMH

21 [TonoBoit oT60p 0.5
ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJsIbTaT

29 MuUKposBotonuu. JlabopatopHas pabora 05
«M3ydyenune apoMoph030B U HANOATATITALINHN Y '
pacTeHUH U KUBOTHBIX)»
ITpumepsl nprcTIOCOOIEHHUH y OpraHU3MOB:
Mopdosorudeckue, Gru3noIorn4eckue,

23 ouoxumuueckue, noseneHveckue. Jlaboparopnas 0.5
pabora «IIpucnoco6ieHus: opraHu3MOB U UX
OTHOCHUTEIIbHAS 11EeJIECO00Pa3HOCTh)

24 Bunoobpa3oBanue kak pe3ysibTaT
MHUKPOABOJIOLHH

25 CBs13b MUKPOABOITIOIUH U ITAEMHOJIOTHT

26 O6o006mienne o Teme «MUKPOIBOIIONUS U €€ 1

pe3yNbTaTh»




Makpossontouus. [TaneonTonornyeckue MeTo bl

21 U3yUYCHHUS IBOJIIOIIH
08 buoreorpaduieckue MeTobl U3yUECHUS
HBOJIIOIIH
29 DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(]OIIOTHYECKIE METOIbI M3YUECHUS SBOJIIOIINU
30 MounekynsipHO-TeHETHYECKHE, OMOXUMHYECKHUE U
MaTeMaTU4eCKUE METO/IbI U3yUCHHUS IBOIIIOIHH
31 Oo6mue 3akoHOMepHOCTH dBOIIOIHH. O000IICHHE 1
39 Hay4Hble rumoTessl MpOMCX0KICHUS )KU3HH Ha
3emuiie
33 OcCHOBHBIE 3Tanbl HEOPTAaHMYECKOM IBOIOIIH
34 I'unoTessl 3apoKIeHUS )KU3HU
Hctopus 3emin 1 METO/IbI €€ H3yUYeHHUS.
35 Jlaboparopnast pabora «/3yuenue u onrcanue 0.5
HCKOIIa@MBIX OCTATKOB JIPEBHUX OPraHU3MOB)»
36 HadanbHbIe STarbl OpraHndecKon IBOIIOIIH
37 OBOMIOIUS DYKApUOT
38 O600menue o teme «IIporcxoxaeHne )KU3HN HA 05
3emie» ’
OCHOBHBIE 3TaIlbl HBOJIOILMH PACTUTENHEHOTO
39 mupa. [Ipaktuueckas padota «/3yuenue 05
0COOCHHOCTEH CTPOCHHS PACTEHHI Pa3HBIX '
OTIEIIOBY
40 OCHOBHBIE 3TaIlbl HBOJIOILMH KUBOTHOTO MHpa
DBOJTIONMS )KUBOTHBIX. [IpakTHdeckas padbora
41 «M3ydyeHne ocoOEHHOCTEH CTpOCHUS 0.5

IIO3BOHOYHBIX XXNUBOTHBIX)»




PazButue xu3Hu Ha 3eMIie MO 3paM U NepUoIaM:

42 apxei, IpoTepo30ii, MajIeo30il.
43 Pa3BuTHe )u3HM HA 3eMJIe 110 3paM U MEPUOIaM:
Me3030M, KaitHO30i1.
44 O0600menue no reme "Pa3sutHe xku3Hu Ha 3emie" 0.5
45 AHTpPOIIOJNIOTrHsI — HayKa O 4eJIOBEKE
46 PazButne npeacTaBiaeHuit 0 MPOUCXOKIACHUN
yeJI0BEKA
MecTo 4enoBeka B CUCTEME OpPraHUIeCKOro MUPA.
47 Jlaboparopnas pabota «/3ydyenune ocobeHHOCTEH 05
CTPOCHHUS CKEJIeTa YeI0BEKa, CBI3aHHBIX C
MIPAMOXO0XKICHUEM)
48 JIBMKyIIME CUJIbI aHTPOIIOTeHE3a
49 CooTHOIIIeHHEe OMOJIOTMYECKUX U COLMAIIBHBIX
(akTOpOB B aHTPOIIOTEHE3E
50 OcCHOBHBIE CTaTUU AaHTPOIIOT€HE3a
51 ITaneorenerrka u majieOreHOMHUKA
52 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa
53 UYenoseueckue packl. [IpakTudeckas padbora 05
«3yueHne 3K0I0THYECKUX afanTalli 4eTOBEKa» '
54 O606menue o Teme "AHTpornorexes" 1
55 3apoxaeHUE U pa3BUTHE IKOJIOTHN
Metonst skonorun. JlabopaTtopHas pabora
56 «M3ydyeHne MeToI0B IKOJIOTHIECKUX 0.5
HCCIICTOBAHUI
57 3HayeHue KOJIOTMYSCKUX 3HAHUH JJIs1 YeJIOBEKa
58 Dxonorundeckue GakTopbl




Abnortnueckue Gaktopsl. CBeT Kak
aKkoJjornueckuit pakrop. JlaboparopHas pabora

59 . 1 0.5
«BpsiBeHNE IpECIIOCOOICHUI OPTaHU3MOB K
BJIMSIHUIO CBETA»
Aobunornueckue GpakTopsl. BnaxxHocTs Kak

60 skosiormueckuii pakrop. JlaboparopHas pabora 1 05
«AHaToMu4ecKue 0COOCHHOCTH pacTeHHUH M3 '
Pa3HBIX MECT OOUTAHUSI»

61 O06o061IeHre 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOUICHUSX OPTaHU3MOB)

62 Cpenbl oOuTaHus OPraHu3MOB 1

63 Buonornveckue puTMbl 1

64 XKuznennsle GopMbl OpraHu3MOB 1

65 bruotnueckue hakTopsl 1

66 3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI I 1
CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie OOUTaHUS

67 OKosnorudeckasi CTpyKTypa MOIyJIssiun 1
Dkosnoruyeckas HAIIa Buaa. JlabopaTtopHas

68 pabota «IIpucmocoOaeHus CeMsH pacTeHUH K 1 0.5
pacceneHuio

69 O6o006muienne o Teme «OpraHu3Msl U cpenia 1
oOuTaHUM

70 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

71 DKocHucTeMa KaK OTKpbITasi CUCTEMA

7 KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B 1
HKOCUCTEME

73 [TuieBbie CBSA3M B HIKOCUCTEME. 1




74 OcHOBHBIE TOKA3aTENN IKOCUCTEMBI 1
75 DKOJIOTHYECKUE TTUPAMHUIBI 1
76 [TpoayKTUBHOCTH COOOIIECTBA. 1
77 N3meneHus coo0IIecTB — CYKIIECCHH 1
78 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI 03€p U 1
pEeK. DKOCUCTEMbI MOPEN U OKEaHOB
79 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI TYHJIP, 1
JIECOB, CTEIEM, ITyCThIHb
80 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
81 Ypboskocucremsl. [IpakTuueckas pabora 1 05
«M3ydeHue u onucaHue ypoOIKOCUCTEMBD) '
82 [TocnencTBust BIUSHUS JSSITEILHOCTH YeTIOBEKA 1
Ha 9KOCHCTEMBI.
83 O06o06u1ieHne 1o Teme: "DKOCUCTEMHBIN YPOBEHB". 1 1
84 buocdepa — obmiermanerapuas 060109ka 3eMiu 1
85 Yuenue B. U. Bepnanckoro o 6uochepe 1
86 3aKOHOMEPHOCTH CYyIIECTBOBaHMS Onochepsl 1
87 KpyroBopoTs! BelecTB 1 OMOreoXMMHUYECKHUE 1
IIUKJITBI
88 Kpyrosoport yraepoaa. 1
89 Kpyrosoport a3ora. 1
90 YcroitunBocTh 6HOCheps! 1 0.5
91 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI 1
92 BosneiicTBue uenoBeka Ha 6buochepy 1
93 AHTPOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIIBHBIN 1 1
YKUBOTHBII MU
94 OxpaHa nmpupos! 1




OcCHOBHBIE IPUHLUIIBI YCTOHYUBOTO Pa3BUTHUS

95 1
YeJIOBEYECTBA U IIPHUPO,IBI
PanmonansHoe MPUpPOAOIOIL30BAHNE U

96 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus 1
e

97 O6006menue o reme «buocdepa — rmodabHas 1 05
KOCUCTEMa»

98 O06o0611eHue 30anuii. [Togroroska xk T'MA 1

99 O6o06mmenue 3uanuii. [logroroBka k T'NA. 1

100 O060611enue 3ganuii. [logroroska k ['MA. 1

101 O6o06mmenue 3uanuii. [logroroBka k T'NA. 1

102 PezepBHOE Bpems. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 7.5







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakmueii [Taceunnka B.B., AkiimonepHoe obmectBo «M3narensctBo «IIpocBemnienner»
* buonorus, 11 kace/ [Maceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj

penakmueii [Taceunnka B.B., Akimoneproe obmectBo «M3narensctBo «IIpocBenienmer

METOIUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. KoHTposIbHO-U3MepHUTEeIbHbIC MaTepualbl o bronoruu 3a 10 knacc. ABtop: bornanos H.A.
Uz narensctBo: BAKO.

2. KoHTpoabHO-u3MepuTenbHble MaTepuaisl o buonoruu 3a 11 knace. ABrop: bornanos H.A.
WznarensctBo: BAKO.

3. EI'D 2022. buonorus : cOopHUK 3ananuii : /moj penakuueii B. C. PoximoBa. — Mockaa :

Haunonansnoe odpazoanue, 2022 (EI'D. COopHuK 3a1aHuil).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmmoreka LIOK https://m.edsoo.ru

Poccwuiickas anekrponHas mkoia https://resh.edu.ru

®HOKO https://fioco.ru
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