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INOACHUTEJIBHASA 3ATINCKA

Pabouas nmporpamma yuebHoro npenmera «bronorus» Ha ypoBHE CpeHETr0 00IIero o0pa3oBaHus
pa3paboTaHa B COOTBETCTBHUH C:

- ®enepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum» (c
W3MEHEHHUSMU U JIONIOJHEHUSIMH ),

- TlopsaxoMm opraHu3alud M OCYIIECTBICHHS 00pa3oBaTENbHON JEATETLHOCTH 10 OCHOBHBIM
0011e00pa30BaTeIbHBIM ITPOrpaMMaM - 00pazoBaTeIbHBIM IPOrpaMMaM HayaJIbHOTO OOIIET0, OCHOBHOTO
o0miero W cpegHero oOmero oOpa3oBaHMs, YTB. NpUKa3oM MwuHuCTepcTBa mnpocBenieHus PP ot
22.03.2021 Nel15;

- @enepanbHBIM TOCYJApCTBEHHBIM OOpPa30BaTEeNbHBIM CTAaHAAPTOM CpeJHEero oO0Iiero oodpa3oBaHUs
(yrBepxaeH IIpukazom MunucrepctBa npocsemieHuss PO ot 17 mas 2012r. Ne 413 «O06 yTBepKIeHUHN
beneparTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa CPEHETO 00IIEeT0 00pPa30BaAHUM);

- I[Ipuxazom Munnpocsemenus: Poccuu ot 12.08.2022 N 732 "O BHeceHnH u3MeHeHU B DenepanbHbIin
roCy/IapCTBEHHBIH  00pa3oBaTeNbHBIN CTaHOApT CpelHero oOOLIero, YTBEPXKIEHHBI MPUKA30M
MHUHHCTEpCTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mast 2012 1. N 413"

- Ilpukazom MunucrepcrBa npocsenieaus PP ot 23 nHosOps 2022 r. Ne 1014 "OO6 yTBepxkaeHUH
denepanbpHON 00pa30BaTENBLHON MPOTPAMMEBI CpEAHETo 001Iero oopazoBanus"

- [Ipukazom Munnpocsenienust Poccun ot 21.09.2022 N 858 "O06 yTBepxaeHuu ¢denepaabHOro nepedHs
y4eOHUKOB, JOMYIIEHHbIX K UCHOJB30BAaHUIO TMpPU peau3aldd HMEIOIUX TOCYJapCTBEHHYIO
AKKpEAUTAIMI0 00pa30BaTEIbHBIX MMPOTPaMM HAdaJdbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa3oBaHUsl OpraHU3alUSMHU, OCYIIECTBISIONMMU 00pa30BaTEeNbHYIO JIEATENbHOCTh U
YCTaHOBJICHUS MPEAEIbHOTO CPOKA MCIOIb30BaHUS UCKIIOYEHHBIX YUeOHUKOB";

- Ilpukazom MunucrepctBa mnpoceuienuss Poccuiickoit ®epepauun ot 02.08.2022 Ne 653 "O6
YTBEp)KACHUH (PeepalbHOTO TepedHsl 3JEKTPOHHBIX O00pa30BaTENbHBIX PECYpPCOB, JOMYUICHHBIX K
UCTOJIb30BAaHUIO TIPU pPEATM3alMKd HMEIOIIUX TOCYJApCTBEHHYIO aKKpPEAMUTAIMI0 00pa3oBaTeIbHBIX
porpaMM HavaabHOTO OOIIEro, OCHOBHOTO 00IIIEro, cpeaHero oodmero oopazoBanus',;

- IlocranoBnenuem ['J1aBHOTO rocyJapCTBEHHOTO caHuTapHoro Bpada Poccuiickoit ®enepauuut OT
28.09.2020 r. Ne 28 «O6 ytBepxacHuu canuTapubix mpaBun CII 2.4. 3648-20 «CanutapHo-
SMUAEMHOJIOTHYEcKHe TPeOOBaHUS K OpraHU3alUsIM BOCIIUTAHUS U OOy4YeHUSs, OTAbIXa U 03OPOBIICHUS
neTer u Mosonexu»), IlocranoBnenne ['MTaBHOTO TocymapCTBEHHOTO CAaHMTApHOTO Bpada Poccuiickoit
Oenepannn ot 28.01.2021 1. Ne 2 "O06 yTBepkaeHnn caHUTapHbIX paBui U HopMm CanlluH 1.2.3685-21
"I'urueHnvyeckrue HOpMaTUBBI M TpeOOBaHUS K oOecreueHuIo 6e30macHOCTH U (Min) O0e3BpeHOCTH st
yenoBeka (pakTopoB cpeibl oOuTaHus";

- Konuemnmueil npenogaBanus yueOHOro mnpenmera «buomorus» B 00pa30BaTENbHBIX YUPEKIACHUSAX
Poccuiickoit @enepannu, peanu3yomnux OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI;

- ®enepanpHO paboueld MporpaMMbl CcpeaHero oOmero oOpa3oBaHus mnpeaMera «buomorus»
yriyonénnsiii ypoBens (10-11 kmacce);

- NPaBOYCTAaHABIMBAIOIMIUMUA JTOKYMEHTAMHU WU JIOKAJIbHBIMU HOpMAaTUBHBIMH akTamMu MAOQOY «Jlumen
«Conspucy;

- yctaBoM MAOY «JIuneit «Conspucy;

- OcHOBHOI1 00pa3oBaTeNbHON IPOrpaMMBbI cpeiHero obmero oopazoanust MAOY «Jluneit «Consipucy;
- [Iporpammoii passutus MAOY «JIuuei «Conspucy;

- [Iporpammotii Bocnutanuss MAOY «JIuneit «Comnsipucy



OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «BHOJIOI' S

VYuebnblii npenmer «buonorus» yriayonéaHoro ypoBHs uzyuenus (10—-11 kmaccer) siBiseTcs
OHUM M3 KOMIIOHEHTOB MpeaMeTHol obnactu «EcTecTBeHHO-HayuHble mpeamers». CormacHo
nosoxeHussMm GI'OC COO npoduiibHBIE yUeOHBIC TPEIMETHI, U3ydyaeMble Ha yriayOa€HHOM YpOBHE,
SABJISIIOTCSL  criocoboM muddepernmanuun o0ydeHuss Ha ypPOBHE CpemHero oOmiero oOpa3oBaHHS H
pu3BaHbl O0ECHEUYNUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOLIUM, CPEIHUM
npodecCuOHANBHBIM U BBICIINM 00pa3oBaHueM. B To e BpeMst Kaxablil U3 3TUX Y4eOHBIX MMPEIMETOB
JIOJDKEH OBITh OPHEHTUPOBAaH Ha MPUOPUTETHOE pEIICHHE O00pa3oBaTeNbHbIX, BOCHHMTATEIBHBIX
U Pa3BHBAIOIIUX 3a]la4, CBSA3aHHBIX C MpodopueHTanueln oO0y4aromUXCd U CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOH 00JacTh Hay4YHOTO 3HAHUS, CBS3aHHOTO ¢ OWOJIOTHEH, MEIULIUHOMH,
JKOJIOTUEH, TICUXOJIOTUEH, CIIOPTOM UJIM BOEHHBIM JIEJIOM.

[Iporpamma mo Ouosnoruu Aa€T MPEACTAaBICHME O LENM M 3ajadax HM3y4YeHHs Y4eOHOro mpeamMera
«buonorus» Ha yriyOiaEHHOM YpOBHE, oOIpenenseT o0s3arenbHOe (MHBAPHAHTHOE) MPEIMETHOE
COIEpKaHUE, €ro CTPYKTYpUPOBaHME II0 pasfenaM M TeMaM, pacIpeneleHue 10 Kiaccam,
PEKOMEHAYET IOCIIeA0BAaTeIbHOCT U3yUeHHsI Y4eOHOro Marepuana ¢ Y4ETOM MEXKIPEIMETHBIX M

BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO nporecca, BO3PACTHBIX ocoOeHHOCTEeH
oOyuaromuxcs. B mporpamMme mo OHOJOrMM peaqu30BaH  NPUHIMI  MPEEMCTBEHHOCTH  C
H3y4eHHUEeM OWOJIOTUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Omjarojaps Yemy

IPOCMATPUBAETCS  HAMpPABICHHOCTh HA IMOCIEAYIOlllee pa3BUTHE OWOJIIOTHUYECKUX  3HAHUH,
OPUEHTHPOBAaHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, 3KOJIOTUYECKOTO
MBIIUICHNS, TPEJCTAaBICHUI O 3I0POBOM 00pase >KU3HM, Ha BOCHUTAHUE OEPEKHOTO OTHOILICHHS K
OKpYXarolie NpupomHOM cperme. B mporpamMme mo OWONIOTMHM TakXe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mpeamera «buomorus» B peanuzanuu TpeboBanuit ®I'OC COO Kk mUIAaHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM U TMPEAMETHBIM pe3yibTaraM oOO0ydueHus u B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-IT03HABATEIbHON JESATENbHOCTH O0Y4YaloIIUXCsl IO OCBOCHUIO COAEPIKAHUS
OuoJIOrHYecKoro oOpa3oBaHMs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUsI.

VYuebOnsiii mpeamer «buosorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHS 3aBepIIacT
Ouosornueckoe oOpa3oBaHHWE B IIKOJE M OPUECHTHPOBAH HAa PACIIMPEHUE W YIIyOJieHWe 3HAHWUU
00yyaromuxcst 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHOW OMOIOrHUH, SMOPUOJIOTUH U
OMOJIOTHHU Pa3BUTHS, TCHETUKHU, CEJICKIIMH, OMOTEXHOIOT UM, 3BOIOLMOHHOTO YUEHUS U SKOJIOTHH.

Nzydyenne ydeOHOro mpenmera «buonorus» Ha YriyOJIGHHOM YpPOBHE OPHUEHTHPOBAHO Ha
MOJATrOTOBKY OOYyYaromMXCsl K MOCIEIYIOMEMY MOyYeHHI0 OMOJIOTHYECKOro o0pa3oBaHus B By3axX U
OpraHM3alusax cpenHero npodeccuoHanbHOro obpazoBaHusa. OCHOBY €ro cojepaHHus COCTaBIISIET
cucTeMa OMOJIOTMYECKUX 3HAHWM, MOJTYYEHHBIX MPU M3yUYEHUU OOYYaIOIIMMHUCA COOTBETCTBYIOILIUX
CHUCTEMAaTUYECKHUX Pa3/IesIOB OMOJIOTUH Ha YPOBHE OCHOBHOTO 001mIero oopazoBanus, B 10—11 kimaccax
9TH 3HAHUS TONy4yaloT pa3BuTue. Tak, pacmUpeHbl W YIiIyOJieHbl OWOJIOTHUYECKHE 3HAHUS O
pacTeHHsSIX, KUBOTHBIX, Tpubax, 0aKTepusIX, OpraHU3Me YeJIOBEKa, OOIUX 3aKOHOMEPHOCTSIX KU3HHU,
JIOTIOJTHUTEIBHO BKJIIOYEHBI OHOJOTMYECKHE CBEACHMS MPHUKIAJHOTO U TIOMCKOBOI'O XapakTepa,
KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPHUEHTHUPHI VIS MOCIEAYIOIero Beibopa npodeccun. Bosmoxna
Tak)Ke MHTErpanus OWOJOTHYECKUX 3HAHUH C COOTBETCTBYIONIMMHU 3HAHUSMH, TOTYYECHHBIMHU
00yJaroIMMUCS NMPU U3YyYECHUN(DU3UKH, XUMUHU, Teorpaduu 1 MaTEeMaTHUKH.

CtpykTypa mHporpaMMbl IO OHOJIOTUH OTPa)kaeT CHUCTEMHO-YPOBHEBBI U 3BOJIOLMOHHBIN
NOAXO0Abl K u3ydyeHHto Ouosjoruu. CoOrlacHO UM, H3y4yalOTCS CBOMCTBA U 3aKOHOMEPHOCTH,



XapaKTepHBIC JJIs )KUBBIX CHCTEM PAa3HOTO YPOBHS OpPTaHMU3AINH, YBOJIIOIMHA OPTAaHUYECKOTO MUPA HA
3emiie, cOXpaHEHUsI OMOJIOTUYECKOTO pa3HooOpa3us raneTsl. Tak, B 10 kiacce M3y4yaroTcs OCHOBBI
MOJICKYJISIPHON M KJIETOYHON OMOIOTHH,MOPHUONIOTHHA U OUOJIOTUU PA3BUTHUS, TCHETUKHU U CEJICKIUH,
OMOTEXHOJIOTHU M CHHTETUYECKOW OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS O0YYarOIINXCs 0 OOTaHUKE,
300JI0TUH, aHaTOMHH, (usnonoruu demoBeka. B 11 kiacce wm3ywaroTcsi SBOJIONMOHHOE YUYCHHE,
OCHOBBI 9KOJIOTUHU U y4YE€HHE 0 Orocdepe.

VYuebOnsii mnpeamer «buonorus» Tpu3BaHa 00ECIEUYUTh OCBOCHHE  OOYYaAIOIIUMHCS
OMOJIOTUYECKNX TEOPH U 3aKOHOB, WJCH, MPUHIIUIIOB U TPABUJ, JIEKAININX B OCHOBE

BPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pa3uu W
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISIIIN, OMOIIEHO3a, YKOCUCTEMBI, O BBIJAIOIMINUXCS HAyYHBIX
JTOCTHDKCHHSX, COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTEKTax OMOJIOTHYECKUX
3HaHWN. J[71s1 pa3BUTHS HIIOIIEPKAHHS HHTEpEeca 00YJarouXCsl K OMOJIOTHH HAPSAY CO 3HAYUTEIILHBIM
00BEMOM TEOPETHUYECKOTO0 MaTepuania B COJCPKAHUU MPOTPAMMBI IO OHOJIOTHU TIPETyCMOTPEHO
3HAKOMCTBO C HCTOpUEH CTAHOBJICHHS WM PA3BUTHS TOW WJIM WHOW 0OIacTH OMOJIOTHH, BKJIAIOM
OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHWE BAKHEHIIMX OMONOTHYECKUX M IKOJIOTHUYECKUX
npo0Jem.



HEJIM YYEBHOTI'O ITIPEJIMETA «bBHOJIOI'MS»

lenp u3yuenuss yueGHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBJIaJICHUE
00y4JaromUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliy KUBBIX CHCTEM pPa3HOTO
panra W npuoOpeTeHHe YMEHUH HCIONb30BaTh ATH 3HaHUS B (OPMHPOBAHHMU HMHTEpeca K
onpeAenéHHON 00nacTu MpodecCHOHATBHON IEeSITeNbHOCTH, CBSI3aHHOW C Ouoiiorued, WU K
BBIOOpPY y4eOHOro 3aBeleHHs I MPOAOIDKEHHU OMOIOrMYECKOro 00pa3oBaHMUs.

JlocTikeHne ILenu u3yudeHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE
oOecrieunBaeTcs peleHneM CIeayIOINX 3aay:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HaHUN: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOpHUSAX, KOHUEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBUIIaXx, COCTaBJISIOLIUX
COBPEMEHHYIO0 €CTECTBEHHO-HAyUHYI0 KapTUHY MHPa; O CTPOCHUU, MHOTOOOPa3UH U OCOOEHHOCTAX
OMOJIOTHYECKUX CHUCTeM (KJEeTKa, OpTraHW3M, IMOMyJSIIus, BUJI, OHOreorneHo3, Ouocdepa); o
BBIJJAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaroIIMXCs C METOJAMH TO3HAHUS KUBOW HPUPOIBI: UCCIEI0BATEIECKUMHI
MeTOaMu OMOJIOTUYECKUX HAYK (MOJEKYJISIPHOW M KJIETOYHON OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU
pa3BUTHS, TCHETUKU M CEJIEKIHMH, OMOTEXHOJOTMH M CHUHTETUYECKON OMOJIOTWH, MaJICOHTOJIOTHH,
9KOJIOTHH)); METO/IAMU CAMOCTOSATEILHOTOIPOBEIEHUSI OMOIOTMUECKUX HCCIeI0oBaHul B Jabopatopun
U B ripupo/ie (HabIro1eHne, u3MEepeHue, IKCIIEPUMEHT, MOICIIMPOBAHNUE);

OBJIaJIcHHE OOYyYalolIMMHCS YMEHHUSMHU: CaMOCTOSITEIbHO HAaxXOJWTh, AaHAJU3UPOBATh U
UCIIOJIb30BaTh OMOJOTMYECKyl0 HHGOpPMAIUIO; MOJIb30BATbCd OMOJOTHYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOW; yCTaHaBIUBATh CBS3b MEXKIY Pa3BUTHEM OHOJOTUU U COLMAIBHO-3KOHOMHYECKUMHU U
HKOJIOTUYECKUMH MpoOIeMaMH YeIOBEUYECTBA; OLEHUBATh  TOCIEACTBUS  CBOEH  JESATEIbHOCTH
o OTHOIICHUIO K OKpY’Kalollel NpUPOJHON cpele, COOCTBEHHOMY 30POBBIO M 3/I0POBBIO
OKpY’)KalOIIMX Jrofiei; OOOCHOBBIBATH M COOMIOAATH MeEpbl MPOPHUIAKTUKY MH(PEKIIMOHHBIX
3a0oneBaHMi, TpaBWJia TOBEIEHUS B TpuUpoie M obecreueHUs Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYyalMsIX MPUPOJHOTO M TEXHOTCHHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITUSAB 00acTH OMOJIOTHH;

pazBuTHe Yy OOYy4YalOIIMXCS HWHTEUIEKTyalbHbIX M TBOPYECKHX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBAa C BBIJAIOIIUMUCS OTKPBITUSIMM U COBPEMEHHBIMHM HCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelmaeMpIMi €10 TpoOJeMaMu, METOJOJIOTHEeH OHOJIOrMYecKOro HCCIeOBaHUs, MPOBEICHHS
OKCIEPUMEHTAIBHBIX  MCCIEOBAaHUM,  peIIeHHss  OMOJOTMYECKHX  3a/1ady,  MOJAEIHPOBAHUS
OMOJIOTUYECKNX 00BEKTOB U MPOIIECCOB;

BOCIIUTAaHHE Y OOYYaIOLIMXCS IIEHHOCTHOTO OTHOIICHUS K JKMBOM NPHUpPOJIE B ILEJIOM U K
OTJIENbHBIM €€ 00BbEeKTaM U SIBICHUAM; (POPMHUPOBAHUE IKOJIOTUYECKOM, FT€HETUUECKO TPaMOTHOCTH,
o011eil KyIbTyphl MOBEACHUSI B IPUPOJIE; MHTETPALMUECTECTBEHHO-HAYYHBIX 3HAHMUIA;

npuoOpereHue OO0y4YarOUMUCS KOMIIETEHTHOCTH B pallMOHAJIbHOM MPHPOAONOJIb30BaHUN
(cobmroneHue TpaBUJl TIOBEACHUS B MPUPOJE, OXPaHBl BHIIOB, SKOCHUCTEM, OMOC(HEpHI), COXpAaHCHUH
COOCTBEHHOTO 37I0POBBSI U 3JIOPOBbS OKPYXKAIOUIUX JOAEH (COOmIOaeHusT Mep NpOoQUIaKTHKU
3a0oneBaHuii, obOecriedeHne O€30MaCHOCTU JKU3HENCSATEIBbHOCTH B UYPE3BBIUAMHBIX CHUTYAIHIX
OPUPOIHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE UCTIOJIb30BAHUS OMOJIOTUYECKHUX
3HaHUH W YMEHUUB IIOBCEHEBHOU KU3HH;

CO3JlaHME  YCIOBMHA JUIi  OCO3HAHHOTO  BBIOOpa  OOYHYAIOUIMMHUCS  WHAWBUIYAIbHOM
o0OpasoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH MOCJICIYIOIIEMY
npo(ecCHOHABLHOMY CaMOONPEEICHNUI0, B COOTBETCTBUM C HWHAMBHAYAJIbHBIMH HHTEpPECAaMU U
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NOTPEOHOCTSIMH PETHOHA.

MECTO YYEBHOI'O IIPEJIMETA «bBHOJIOT'US1» B YHEBHOM IIJIAHE

OO0111ee 4MCIT0 YacoB, pEKOMEHIOBAaHHBIX ISl U3yUYCHUsI OMOJIOTHH Ha YTiyOlieHHOMYpoBHE, — 204 Jaca: B
10 xmacce — 102 yaca (3 gaca B Henento), B 11 kiacce — 102 gaca (3 gaca B HEHEIIO).

OT60p opranu3amoHHBIX (OPM, METOJIOB M CPEJICTB 00YUEHHUS OMOJIOTHUOCYIIECTBISIETC C  YYETOM
cneuu(UKu €ero CcoJepXaHWs W HaNpPaBICHHOCTHHA MPOJODKEHUE OMOJIOrHYecKoro o0pa3oBaHus B
OpraHu3alsaX CPEAHEr0 NPO(PECCHOHATBLHOTO U BBICIIIET0 00pa30BaHusl.

O0s3aTenbHBIM YCIIOBHEM IPU 00yUeHHH OMOJIOTUN Ha YTIyOJIEHHOM YPOBHE SIBJISETCS IPOBEJCHHE
71a00paTOPHBIX U MPAKTHYECKUX paboT. Takxke ydacTre 00ydaronMxcsi B BHIIIOJHEHUU MPOCKTHBIX U
y4eOHO-HCCIIeA0BaTENbCKUX PA0OT, TeMaTHKA KOTOPBIX OMPEAEISIETCS yUUTEIeM Ha OCHOBE HMEIOIINXCS
MaTepruaIbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBUIA.

Pacripenenenne yacoB MPOUCXOINT CIETYIONIM 00pa3oM:

T'ox m kiaace KoanuecTBO KoanuecTBO Bcero yacos 3a
o0y4eHHs 4acoB B HeAEII0 y4eOHBIX Helelb Y4eOHBIN roa
10 xnacc 3 34 (33) 102

11 xnace 3 34 (33) 102

PaGouasi nporpamMma obecrneyeHa COOTBETCTBYOIUMM NMPOrpaMmMe y4e0HO-MeTOANYeCKUM
KOMILJIEKCOM:
e buonorus. buonornveckue cuctemsl u nporiecchl. 10 kiacc: yrimyOiaeHHBIH YPOBEHB: yUeOHUK/
A.B.Tepemos,P.A.IlerpocoBa-MockBa:MHEMO3IMHA,2023
e buonorus. 11 knacc: yrimyOnennsiii yposenb: yueOnuk/ A.B.Tepemos,P.A IlerpocoBa-
MockBa:MHEMO3HHA,2023
HNHcTpyMeHTApPHIi 1)1 OLIeHMBAHUS Pe3yJIbTATOB: YCTHBIE OTBETHI, TECTUPOBAHUE, KOHTPOJIbHBIC
paboThl, MOHUTOPUHTH, CAMOCTOSITEIbHBIE Pa0OThI, 3a4€Thl, TBOPUYECKUE pabOTHI, y4acTHe B KOHKYpCax,
KOH(EepeHIMsIX U Jp.
Hcnoan3yembie negaroruueckue texnosoruu: KT, 3mopoBrecOeperatoias, mpoeKTHasI, UTPOBasl,
UCCIIeIOBATENbCKasA, IPOOJIEMHAs, TECTOBOTO KOHTPOJIS, TEXHOJIIOTUU AUCTAaHIIMOHHOTO 00y4eHus (1o
HEOOXOUMOCTH).
CornacHo OcHOBHOIA 00pa3oBaTeNbHOI Mporpamme cpennero obmiero oopasoanust MAOY «Jluteit
«Constprcy 1Uisl NPOBEIEHUS KOHTPOJISI YCBOEHHUSI MPOTPAMMHOI'0 MaTepuaa npelyCMOTPEHbI BUbI
KOHTPOJIA.
Pacnpenenenne BUAOB KOHTPOJIS IPOUCXOAUT CIEAYIOIINUM 00pazoMm:

Kosaun4vecTBo pador

Bua xontpoJs 10 11
KJIace KJIace
Bxonanas mmarHoctuka 1 1

IIpomexxyTounas arrecrauus
3a 1 momyroaue

[TpomexyTouHast (MTOroBasi) aTTeCcTaIus 3a
y4eOHBIN TOT

Texyuire KOHTPOJIbHBIE PaOOTHI 3 3

HUTorosoe KoJ1M4ecTBO KOHTPOJIbHBIX PaboT
3a yueOHbIi rog




COJEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJiorusi kKak Hayka

CoBpemeHHass OMOJOTHS — KOMIUIEKCHas Hayka. Kparkas ucTopusi pa3BUTHS OHMOJIOTHH.
Buonornyeckue Hayku M u3ydaeMble UMM TpoOieMbl. DyHAaMeHTalbHbIC, NPUKIAIHBIE U
IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHHU B 61/IO.HOI‘I/II/I.

3HavyeHre OWONOTUM B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
mupa. IIpodeccun, cBsizanHble C  Ouosorueil.  3HadeHWe  OWOJIOTHMU B TIPAKTUYECKOU
JESTEIbHOCTH YeJIOBEKa: METUIIMHE, CETbCKOM X035UCTBE, MPOMBIIUIEHHOCTH, OXPaHe MPUPO/IbI.

JlemoHCTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, X.b. Jlamapx, Y. [apsun, V.

lapeeii, I'. Mennens, B.M. Bepnanckuii, W.II. IlaBno, W.M. Meunukos, H.N.

Baswuios, H.B. Tumodees-PecoBckuii, JIx. Yorcon, @. Kpuk, [I.K. benses.

Tabmumpl 1 cxembl: «CBsI3b OMOJIOTHH C JAPYTMMH Haykamu», «CuctemMa OHMOJIOTHYECKHUX
HayK».

Tema 2. ’)KuBble cucTeMbl M X U3yYeHHE

XKusble cucreMbl Kak mpeaMeT u3ydeHusi ouosnoruu. CBOWCTBA KHUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIETIOCTHOCTb, CJI0KHOCTh U YIIOPSIAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3alMs, CAMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE.

YpoBHM  OpraHu3allyd >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIJIETOYHBIM, TKAaHEBBIN,
OpTaHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM, YIKOCHCTEMHBIN (OMOTE€OIIeHOTHYECKHiT ), OMoChepHBIi.
[Iponeccrl, mpoucxozsmue B )KUBbIX cuctemMax. OCHOBHBIE MPHU3HAKH KHUBOTo. JKu3Hb Kak hopma
cylecTBoBaHuUs MaTtepuu. Hayku, nzydaronume )KMBble CHCTEMBbI HAa Pa3HbIX YPOBHSX OPraHU3aLAH.

N3yuenue >xuBBIX cucTeM. MeToasl OuWojiornueckoi Hayku. HaOmrogenue, u3MepeHwme,
SKCIIEPUMEHT, CUCTeMaTu3anus, Mmetaanains. [[oHsTHE 0 3aBUCUMOM M HE3aBUCUMOM MTEPEMEHHOM.
[InanupoBanue skcniepumenTa. [loctanoBka u nposepka runore3. HyneBas rumore3a. [lonsTtue
BBIOOpDKH U €€ J0CTOBEPHOCTh. Paz0poc B OMojorumueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH
MOJIYYEHHBIX pe3yibTaroB. [IpUuMHBI UCKaKEHUSI pPe3ysbTaToB 3KcnepumeHTa. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHCcTpanuu

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKHU KU3HNY, «bronornueckue cuctemsl»,
«CBoiicTBa XKMBOM Marepun», «YpPOBHU OpraHM3allMM >KUBOH Ipupoab», «CTpoeHue
KUBOTHOMN KIIeTKW», «TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIIOBEYECKOIr0 OpraHu3May,
«buoreorenosy, «buocdepa», «MeToapl U3yUEHUS KUBOK TPUPOIBD».

ObopynoBanue: JabopaTopHOe O0OpYAOBaHHUE ISl MPOBEACHUS HAOIOICHUN, N3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTruueckas pabora

«Hcmonp3oBanne PA3IUYHBIX METOOB ITPHU U3YUYCHUHU JKUBBIX CUCTEM)).

Tema 3. Buojorust Kjiierku

Knerka — CTpyKTypHO-QYHKIIMOHAIbHAS CIUHHIA JKUBOTO. MCTOpUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBamn, M. Ilneiinen, P. Bupxos).
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OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl  MOJEKYJSIpHOM M KJIETOYHOH OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3,  METOA  MEUeHBIX  aroMoB,  auddepeHIuaTbHoe  LEeHTpU(yrupoBaHHUE,
KYJIbTUBUPOBAaHHUE KJICTOK. HM3yuenue @OUKCUPOBAHHBIX KIemoK. DIEKTPOHHAs MHUKPOCKOIIHS.
Konghoxanvnas mukpockonus. Bumanvhoe (npudicusnennoe) uzyuenue Kiemox.

JleMoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K.M. bap. Ta6muiibt
ucxembl: «CBETOBOI MUKPOCKOI», « DIEKTPOHHBIN MUKpOCKon», «VcTopus pazButus
METOJ0B MUKPOCKOIIHI.

OO0opyioBaHME: CBETOBOW MUKPOCKOI, MHKpPOIpENapaThl pacTUTEIbHBIX,)KHBOTHBIX H
OaKTepUaTbHBIX KIJIETOK.
[IpakTryeckas padora

«3yyeHne  METONOB  KJIETOYHOHM  Omosormm  (Xpomarorpadwsi, snekrpodopes,
muddepennmanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIeMEHThL. Bona u e€poib Kak
pacTBOPUTEIISI, pEareHTa, y4acTie B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETYISIIUU. MUHepanbHbIe
BEIIIECTBA KJIIETKH, UX OMOJIOTUYECKasi poib. POJIh KATHOHOB M aHUOHOB B KIIETKE.

Oprannueckue BeleCTBa KJIETKU. buonornyeckue noiaumepbl. benkn. AMHUHOKHCIOTHBIN
cocraB 0enkoB. CTpyKTypbl OeKOBOI MoJekybl. [lepBuuHas CTpyKTypa Oenka, MenTHIHAS CBS3b.
Bropuunas, TperwuHas, u4eTBepTHYHAasA CTPYKTyphl. JleHarypamus. CBoiicTBa  OCJKOB.
Knaccudukanus 6enkoB. bruonornueckune GpyHKIuu 0enKoB. [lpuonui.

VYrneBonbl. MoHOCaxapuIbl, AUCAXapUIbl, OJUTOCaXapuabl U monucaxapuasl. OOmui miaH
CTpOEHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIiieBoJ0B. buonornueckue GpyHKIUN yrieBo10B.

Jlunuasl. I'uapodunsHO-TUAPODOOHBIE CBOIICTBA. Knaccuduxanus JUIUOB.
Tpurnunepunasl, Gpochomunuasl, BOCKH, cTrepounsl. buonorndeckue QyHkimu naunuaos. O0mue
CBOWCTBA  OHMOJOrMYECKMX MEMOpaH —  TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJYTIPOHHUIIAEMOCTb.

Hykneunosbie kucinorsl. JJHK u PHK. Crpoenue HykinemHOBBIX KHUCIOT. HykieoTumubl.
[Tpuntun kommiementapHoctu. IlpaBuno Yapradhda. Crpykrypa [AHK —nBoitnas cnupais.
Mecronaxoxaenue u ouonornyeckue Gynkuu JJTHK. Bunsr PHK. ®ynkiuun PHK B kietke.

Crpoenne monekysbl AT®. Makpospruueckue cBsizu B Mosekyiae AT®. buonornueckue
byakumn  AT®.  BoccTaHOBICHHBIE  TEPEHOCYUKH, WX  (DYHKIIUM B KIETKe. /[[pyeue
HYKIeo3uompugocgamol (HT D). CexBeHHpPOBaHUE JIHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKYU, NPOMEOMUKU.

CrpykTypHast Ouomnorusi: OWOXMMHYECKHE M OMO(HU3MYECKHE WCCIECIOBAaHUS COCTaBa M
IPOCTPAHCTBEHHOU CTPYKTYpbI Onomouekyi. Modenuposanue cmpykmypsl u QQYHKYULl OUOMONIEKY
u ux xomniexkcos. Komnviomepnviii Ou3aitiH u OpeaHU4ecKuti cuHme3s OUOMONEKYL U UX
HenpupoOHbLX AHAN0208.

JlemoHCTpanuu

[Moptpersr: JI. Ilonunr, Ix. Yorcon, ®. Kpuk, M. Vuikunc, P. @paukmun,d. Conrep,
C. Ilpy3unep.

Huarpammel: «PacrpeneieHue XUMUYECKUX 3JIEMEHTOB B HEKHBOW MHPUPOIEY,
«Pacnipenenenue XuMHUUECKHUX 3JIEMEHTOB B )KUBOM MPUPOIEH.

Tabmuuer  u  cxemsl:  «Ilepuonuyeckas TabliMla  XMUMHYECKUX DJIEMEHTOBY,

«CTpOGHI/Ie MOJICKYJIBI BOOBID, «Bemecma B COCTAaBC OPraHU3MOBY, «CTpOGHI/Ie MOJICKYJIbL
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oenkay, «CTpyKTyphl 0€IKOBOH MOJNEKYIbD», « CTpOCHHE MOJEKYH yrieBoaoB», «CTpoeHue
MOJIEKYJ TUnuAoBy», « HyknenHoBble KucioTe», «CtpoeHue monekyisl ATDy.
Ob6opynoBaHue: XUMUYECKas IOCY1a U 000pyA0BaHHE.

JlaGopaTtopHas pabora  «OOHapyKeHHE OCIIKOB  C  TOMOIIBIO

Ka4eCTBEHHBIXPEAKIIHIT».
JlaGopatopHas pabora  «MccnenoBanue HYKJIEMHOBBIX KHCJIIOT,

BBIJICJICHHBIXH3 KJIICTOK Pa3JIMYHBIX OPIraHU3MOB).

Tema 5. Ctpoenue 1 QyHKIUMN KJIETKHU

Tumel KIETOK: 3yKapuoTHYecKas M mpokapuoTudeckas. CTpyKTypHO- (DyHKIIMOHAIbHBIE
o0pa3oBaHUS KIETKH.

Ctpoenue npokapuoTuieckoit kietku. Kiierounas crenka 6akrepuid u apxeit. OcobeHHOCTH
CTpPOCHHUsI TeTePOTPOPHON B aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MeCTO U PoJib MIPOKAPHOT
B OMOIICHO3aX.

CrpoeHre W (PyHKIMOHHpPOBAHUE DYKapUOTHUECKON KieTku. Ilmazmarmueckas memOpana
(mmazmanemma). CTpykTypa TIa3MaTHyeckol MemOpaHbl. TpaHCHOpPT BeHIECTB  4epes
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (auddysus, obneruénnas auddysus), aKTUBHBIN
(MepBUYHBIA W BTOPWYHBIM aKTUBHBIA TpaHcropt). [lomynponurnaemocts MeMOpaHbl. Pabora
HaTPUH-KaTUEBOTO HAcOCa. DHIOIUTO3: MUHOIKTO3, (aromuTo3. DK301uTo3. KineTtouHnas cTeHka.
CtpykTypa ¥ QyHKIIMU KJIETOYHOW CTEHKH PACTCHH, TPHOOB.

Hurtommazma. Iluto3zons. [utockener. JIBmwkeHue uMTOmIasMbl. OpraHOUIbl KIIETKHU.
OnHoMeMOpaHHbBIE OpraHOWBI KIETKU: 3Hmoruiazmarudeckas cerb (DIIC), ammapar [ombmxu,
JU30COMBI, WX CTpoeHHEe M (yHKIMU. B3auMoCBsI3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHne TpaHyJISIpHOTO peTukyinyma. Mexanusm Hanpaenenus oOeikoe ¢ OIIC. Cunte3
pactBopuMbIX  OenkoB.  CHHTe3  KIETOYHbIX  MeMmOpaH. ['maakuii  (arpaHysisipHBIN)
SHJIOIIA3MATHUYECKU peTukyiayM. CekpertopHas ¢(yHkuus anmapara [ombmxu. Mooughuxayus
benxos 6 annapame I'onvoxcu. Copmuposka benxos 6 annapame I 01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx KieTok. Kierounstit cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHJAPUHU, TIACTUABL  [Ipoucxodcoenue
mumoxonoputi u naacmuo. Cumobuocenes (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHne u
GYyHKIIMM  MUTOXOHAPUM W miacTuia. llepBuuyHble, BTOPHUYHBIE U  CJOXKHBIE IUIACTUIBI
(OTOCHUHTE3UPYIOLIUX FYKAPUOT. XIIOPOIUIACThI, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIIUX PACTCHHI.

HememOpanubie opranougsl kieTku CrpoeHue u (QyHKIMH HeMeMOpaHHBIX OPTaHOHIOB
KIeTku. Pubocombl.  Ilpomesxcymounvie  punamenmovl.  MukpopumamMeHTsl. Axmunossie
MuKpogunamenmsi. MBPbIILICUHbIE KICTKH. AKMUHOBble KOMNOHEHMbI HEMbIUEYHbIX KIEeMOK.
Muxkporpybouku. Kierounsrii mentp. CTpoeHHWE U JBIKEHHE JKTYTHKOB M  PECHUYEK.
MuxkpoTtpy6ouku muToruia3Mel. LleHTpuons. berku, accoyuuposanuvie ¢ MuKpoguiamenmamu u
Mmuxpompyboukamu. Momophuie benxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapuUOIUIa3Ma, SAPBIINIKH, UX CTPOCHHE U (PYHKIIHU.
Snepubiii 6eMKOBBIN MaTpHKC. [IpocTpaHCTBEHHOE PACIONIOKEHUE XPOMOCOMB HHTEP(ha3HOM siIpe.
Dyxpomamun u cemepoxpomamun. benku xpoMaTHuHa — TUCTOHBL. JuHamuka A0epHoti 060104KU &
mumo3se. HoepHulti mpancnopm.

Knerounsle BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PaCTUTEIbHOM,
KUBOTHOMU, TPUOHON).

JlemoHCTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.
Tabmuib! u cxembl: «CTpOCHHE 3YKAPUOTHICCKOHN KIETKI», «CTPOCHHE )KUBOTHONKIICTKI,
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«CTtpoeHne pacTUTENbHON KIETKW», « CTPOCHUE MUTOXOHIPUNY, «SAapoy,
«CtpoeHne NpoKapruOTHYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOIL, MUKpOIIpenapaThl pacTUTEbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OakTepruaibHbIX KIETOK.

JlaGopatopHas pabora «V3yueHne cTpoeHHsI KJIETOK pa3IHIHbIX OpraHu3MoBy».IIpakTudeckas
pabora «M3yueHne CBONCTB KIIETOYHOW MEMOpaHBI».

JIaGopaTtopHas pabora «Hccrnenosanne IUIa3MOJIA3a n
JIeTIIa3MOJIN3aB PACTUTEIIBHBIX KIIETKAX).
[IpakTHyeckas pabora «UW3yueHuWe ABMKCHHUS LUTOIIIa3MBbI B PACTUTEITHHBIX
KJIIETKAX.

Tema 6. O0MeH BellecTB M MPeBpallleHUe JHEPTUU B KJIETKe

AccUMUIISIUS ¥ TUCCUMIUIALNUS — JIB€ CTOPOHBI MeTabonm3ma. Tumbel 0OMEHa BEUIECTB:
aBTOTPOGHBINA U reTepoTpoHBIA. YyacTue KUCIopoia B OOMEHHBIX Ipolieccax. JHEpreTuIeckoe
oOecnieyenue kietku: npespaiienue AT® B oOMeHHBIX mporeccax. depMeHTaTHBHBIN XapakTep
peakmuii kietoyHoro metabonusma.depMeHThI, UX CTPOCHHE, CBOWCTBA M MEXaHHU3M JACHCTBUI.
Kodepmentsl. Otnnuns ¢epMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. belku-akTuBaTOphl U
OenKku- WHTHOUTOpPBI. 3aBUCHUMOCTH CKOPOCTH (EPMEHTATUBHBIX peakuui OT pa3iIMyHbIX
(bakTopoB.

[lepBUYHBII CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DoTocuHTEe3. AHOKCUceHHbIl U
oKcuceHnvlli  gpomocunmes 'y baxkmepuu. Ceemocobuparowue nueMeHmsvl U  NUSMEHMbL
peakyuonnozo yeumpa. Ponp xmoporuiactoB B mporecce ¢gorocuHTe3a. CBeTOBas U TEMHOBAs
dazel. @omoowvixanue, Ci, Cy4 u CAM-munvt ¢pomocunmesa. IIpoayKTUBHOCTH (OTOCUHTE3A.
Brustaue paznuunbix GpakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XemocuHTe3. PazHoOOpa3ne OpraHu3MOB-XEMOCHHTETHKOB: HUTPHPHUIIUPYIOIIHE OaKTepHH,
Kene300aKTepuu, cepoOaKTeprH, BOJAOPOIHBIC OAKTEPUH. 3HAUEHUE XEMOCHHTE3A.

Anarpobnble opraHu3mbl. Buael Opoxenus. [IpoaykTel OpoxeHHs M HUX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHOTEXHOJOTHMM M BO30yIMTENH
00Je3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl HHEpPreTudyeckoro oOmeHa. [loAroTOBUTENBHBIM HTam.
I'mukonu3 — 6eCKUCIOPOAHOE pacIICTICHHE TITIOKO3BL.

buonornueckoe  OkuCIEHME, WM  KJIETOYHOE  JbIXaHue. Ponb  MUTOXOHIpUNA B
mpoueccax — Ouosornmueckoro  okucienus.  Lluxnuueckue — peakuuu.  OKHCIHTENbHOE
dbochopunupoBanue. OHepeus memobpannozo epaduenma npomonos. Cummez ATD: paboma
npomonuou AT®-cunmasei. IlpeumymiecTBa a’poOHOTO MyTH OOMEHa BEHIECTB TEpe]
aHa’poOHBIM. D()PEKTUBHOCTH FHEPTETUIECKOTO OOMEHA.

JlemoHCcTpanuu

IToprpersr: Jx.  Ilpuctim, KA. Tumupsses, C. H.

Bunorpaackuii,B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.
Tabmumpr u cxembl: «DotocuHTe3», «IHEpreTuueckuii ooMen», «buocunresoenkay,
«Ctpoenue pepmeHTay, «XEMOCUHTESY.
OO6opynoBaHuEe: CBETOBOM MHUKPOCKOIIL, obopyaoBaHue TUTS
MPUTOTOBJICHUSATIOCTOSIHHBIX 1 BPEMEHHBIX MUKPOIIPETIAPaTOB.

JlabGopaTtopHas pabora «3yyeHne  KaTaTUTHYECKOM AKTHBHOCTH
(hepMeHTOB(HA MpUMEPE aMHUIIa3bl HIIA KaTaJla3bl)y.

JlaGopatopHnas pabora «M3ydeHue GpepMEeHTATHBHOTO pacIleIUIEHUs IEPOKCUIAaBOI0POIa B

PACTUTCIIBHBIX U JKUBOTHBIX KIICTKaX».
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JlaboparopHnast pabora «CpaBHeH#HE TTpoiieccoB GOTOCHHTE3a U XEMOCHHTE3a».JlaboparopHas
pabora «CpaBHEHHUE MPOIIECCOB OPOIKEHUS U IBIXAHUSD).

Tema 7. HacinencrBeHHast uHGopManus U peaju3anus eé B KJIeTKe

Peaknun marpuyHoro cuntesa. [IprHIMI KOMIUIEMEHTApHOCTH B PEAKUUAX MATPUYHOTO
cuHTe3a. Peammszanus HacnmenacTBeHHOW wuH(opmarmu. ['eHeTHYecKud KO, €ro CBOWCTBA.
Tpanckpunuus — Marpuunblii cuHTte3 PHK. IlpuHuOMnel TpaHCKpunuu: KOMILJIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, ACUMMETPUYHOCTb. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsiiust u e€ sranbl. Yuactue tpancnopTHeix PHK B OuocuuTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocunTesedernka.

Coepemennvie  npeocmaenenus o cmpoenuu  2enog. OpraHuzanus  I'€HOMaA y
IIPOKApUOT U DYKapuoT. Perynsuus akTUBHOCTH I'€HOB y HpokapuoT. ['mnore3a onepona (.
XKakob6, XK. Mano). Monrekyrspuvie Mexanuzmvl dKCnpeccuu 2eHo8 y aykapuom. Ponv
XpomamuHa 6 pe2ynsayuu pabomul 2eHos. Perynsuus oOMEHHBIX MpoleccoB B KieTke. KieTounsrit
TOMEOCTa3.

Bupycsl — HekneTouHble (OpMBI KU3HU M OOJMraTHbie napa3uThl. CTpoeHHe MPOCTBIX U
CIIOKHBIX BHPYCOB, PETPOBHUpPYCOB, OaktepuodaroB. Kuswenuwvii yuxn JHK-cooepocawyux
supycos, PHK-codepacawux eupycos, 6akxmepuogazos. Obpamuas mpancKkpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oneBanus yenoBeka, >KUBOTHbBIX, pactenuid. CITN, COVID-19, conmansHbie
U MEIULIUHCKHUE MTPOOIIEMBI.

Buoungpopmamuxa: unmezpayua u ananuz 6onvuux maccusos («bigdata») cmpyxmyphuvix
buonocuueckux oannwvix. Hanomexnonoeuu 6 6uonoeuu u meouyune. llpoepammupyemvie Qynkyuu
benxos. Cnocobvl 00CmagKu 1eKapcms.

JlemMoHCTpanuu

[Toptpetsr: H.K. Konbiios, JI.1. IBaHOBCKHiA.

TabnuIbl U CXEMBI: «brocunres Oenka», «leHermueckuii kom», «Bupycw»,
«baktepuodarmy.

[Ipaktrueckas padora «Co3aaHue MOJIEIIA BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KIETKH

Knerounsnii 1uki, ero mepuonsl W peryimsnus. HMatepdaza u muro3. OcobeHHOCTH
mporieccoB, mporekaromux B uHTepdaze. [loaroroBka kimetkw Kk nmeneHuto. [IpecuHTEeTHUYECKMIA
(MOCTMHUTOTUYECKHA), CHHTCTHUYCCKUH ¢ TIOCTCHHTCTHYECKUN (NMMPEMUTOTHYECKUI) TEePUOIBI
uHTepa3bl.

Marpuunsiii  cunre3 JJHK —  penmmkanus.  [lpunouner  permukanumu — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHHTE3,  AaHTUNAPAJUICIBHOCTh.  MexaHu3M
peruukanuu JJTHK. Xpomocomel. Ctpoenne xpomocom. TenoMepsl U TeaoMmepasa. XpOMOCOMHBIN
Ha0Op KJIETKM — KapHOTHM. JIMIUIOMAHBIM M TrariougHBIA HAOOpBl XpoMocoM. I'omonoruyHbie
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenue knetku — Muto3. CTaguu MUTO3a U MPOUCXOMASIINE B HUX MPOLIECCHl. TUITBI MUTO3A.
Kaprokunes u nutokunes. buonornueckoe 3HaueHUE MUTO3A.

Perymsmust MutoTndeckoro mukiia kietku. [IporpaMmMupyemas kietounas rudennb —arnomnros.

Knerounoe sapo, XpoMOCOMBI, (yHKIMOHAJIbHAs T€HOMUKA. Mexanuzmvl npoaughepayuu,
oughgepenyuposku, cmapenus u cudbenu xkiemox. «L{ugpposas xnemka» — ououngopmamuueckue
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Mooenu hYHKYUOHUPOBAHUSL KILeMKU.
JlemoHCcTpanuu

Tabnuue! U CXEMBI: «Ku3neHHsIi UK  KIETKU, «MwuTto3», «Ctpoenue
xpoMmocomy, «Permukanms JTHK».

OO6opyoBaHMEe: CBETOBOM MHUKPOCKOI, MUKpOMpenapaTel: «MUTO3 B KJIETKaXKOPEITKa

TyKa».

JlaGopatopHnas pabora «/3yueHre XxpoMocoM Ha FOTOBBIX MUKPOIIpENapaTaxy.
JlaGopatopnas pabora «HaOnronenue MuTO3a B KIETKaX KOHUYMKA KOpEIIKa JIyKa(Ha

TOTOBBIX MUKpOIpenapaTax)».

Tema 9. Ctpoenue u pyHKIMH OPraHu3MOB

buonoruueckoe  pasHoOOpaswe  OpPraHU3MOB. OIHOKJIETOYHEIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSI U KHU3HEACATCILHOCTH OJHOKIETOYHBIX OpPraHm3MoB. bakrepuwu,
apxeu, OJHOKIIETOYHBIC T'PUOBI, OJHOKJIETOYHBIE BOJIOPOCIH, APYrue MPOTUCTHI. KoloHWANbHBIE
OpTaHU3MBI.

B3auMocCBs3b 4acTell MHOTOKJIIETOYHOrO OpraHu3Ma. TkaHHW, OpraHbl U CUCTEMbBI OPraHOB.
Opranusm kKak eauHoe nenoe. ['omeocras.

Txanu pactennii. TUIBI pacTUTETBLHBIX TKaHEH: 0Opa3oBaTeabHas, IIOKPOBHAS, TIPOBOIIIIAL,
OCHOBHas1, MexaHuueckas. OcoO0eHHOCTH CTpOeHUs], GYHKIMN U PACIIONOKEHUs TKaHEel B opraHax
pacTeHuH.

TkaHM )XKMBOTHBIX M 4eJIOBEKa. THIBI )KUBOTHBIX TKAHEW: MHUTENNAIbHAsA, COCAUHUTENIbHAS,
MbllIeyHas, HepBHass. OCOOEHHOCTH CTpoeHMs, (PYHKUMH W pAcloNOkKEeHHs TKaHed B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M reHEpaTHUBHbIE OpraHbl pacTeHuil. Opranbl U CUCTEMbl OPraHOB
JKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB ¥ CUCTEM OPI'aHOB.

Onopa Tena oprann3moB. Kapkac pactenuii. CkeneTbl OTHOKJIECTOYHBIX U MHOTOKJIETOUYHBIX
JKUBOTHBIX. HapyHbIli 1 BHYTpeHHUH ckesneT. CTpOEHHUE U THUIbI COEIMHEHUS] KOCTEH.

JIBmkeHne  opraHu3MoB. JIBM)KEHHE  OJHOKJIETOYHBIX  OpPraHW3MOB:  aMEOOHIHOE,
KTYTUKOBOE, peCHUUYHOE. [I[BU)KEHE MHOTOKJIETOUHBIX PACTEHUI: TPOMU3MbI U HACTHH. [[BUXKEeHUE
MHOTOKJICTOYHBIX )KHBOTHBIX M YEJIOBEKa: MbIeyHas cuctema. Peduiekc. CKeleTHbIE MBIIIIBI U
ux pabora.

[Intanue opranusmos. [lorionieHue BOABI, YTJIEKUCIOrO ra3a M MHUHEPAIBbHBIX BELIECTB
pacteHusmu. [lutaHue KUBOTHBIX. BHYTpPUIONOCTHOE W BHYTPHUKJIETOYHOE MHILEBAPEHUE.
[InTaHne NO3BOHOYHBIX JKMBOTHBIX. OTIENbl NUIIEBAPUTENBHOrO TpakTta. [IumeBapurenbHble
»kene3bl. [IumeBapurenbHas cucrema 4enoBeKa.

Jlpixanue opranu3moB. Jlpixanuwe pactenuii. [Ipixanue >kuBOTHBIX. Juddysus razos uepes
NMoBepxXHOCTh KieTku. KoxkHoe npixanue. JlpixarenpHas MOBEpXHOCTh. JKabepHoe W JErodHoe
JbIXaHue. JpIxaHre mM03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUS
NETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa 4YeloBeKa. MexaHu3M BEHTWIALHMU
NETKUX y MTULl ¥ MIIEKOMTUTAIONNX. Perymsmus neixanus. JlprxareabHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCOPTBENIECTB Y
KUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cucTeMa O3BOHOYHBIX JKUBOTHBIX
u yenoseka. Cepie, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyru kpoBooOpamieHus. DBOIOIUOHHbBIE
YCIIO)KHEHUS CTPOCHHSI KPOBEHOCHOH CHCTEMBbI MO3BOHOYHBIX XUBOTHBIX. Paborta cepaua u eé
peryJsius.
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Boinenenne y opraHusmoB. Beigenenue 'y pacreHuMid. BbineneHue y  JKUBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BbineneHus. GUiIbTpaius, CeKpenus 1 oOpaTHOe BCaChIBaHHE
KaKk MeXaHuU3Mbl paboThl OpraHoB BbyiedeHUsA. CBA3b MOJIOCTH Tea C KPOBEHOCHOH H
BBIIEIUTENBHON cUCTEMaMU. BblaeneHue y I03BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwm.
Crpoenue u pyHKunoHHpoBaHHE HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKaA.

3ammTa y OpraHu3MOB. 3aIliTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OAKTEPHil M MUCTHI
MPOCTEUIINX. 3aluTa y MHOTOKJIETOYHbIX pacTeHuid. Kyrtukyma. CpeacTtBa mnacCUBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEL.

3amuTra y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M MX MPOU3BOAHBIE. 3allUTa OpraHu3Ma
or Oone3neil. MMmyHHas cuctema uenoBeka. KileTouHBIH M TyMOpaJbHBIA HMMYHHTET.
Bpoxaéanablii 1 mpruoOpeTEHHBIN crenu@uaeckuii UMMYHHUTET. TeopHs KIIOHATbHO-CEIEKTHBHOTO
nmmyHnutera (I1. pmux, @.M. bepner, C. ToneraBa). BocanurenbHble 0OTBETH opraHu3MoB. Poib
BPOXKJIEHHOIO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PasnmpaxxumocTs ¥ perymsinuss 'y OpraHusmMoB. Pa3npakuMocTh y OJHOKJIETOYHBIX
opranusmoB. Takcucel. Pa3znpaxumMocTs W peryisinus y pacreHuil. PoctoBble BemecTtsa U HX
3HauEHUE.

HepBHas cucrema n peduiekTopHast perymiauus y *KHUBOTHbIX. HepBHast cucremMa U €€ OTIebl.
OBOIIOLMOHHOE YCIIO)KHEHHE CTPOCHHS HEPBHOM CHCTEMBI y XHMBOTHBIX. OTIENbl T'OJOBHOTO
MO3ra IO3BOHOYHBIX XHMBOTHBIX. Pednexc u pednextopHas xyra. be3ycioBHbIE M yCIOBHBIE
pediekchl.

I'yMopanbHast perynauus M DHAOKPUHHAs CUCTEMA JKUBOTHBIX U uenoBeka. JKenmesbl
OHJOKPUHHOM CHUCTEMBI M HX TOPMOHBIL. JlelicTBUE TOpMOHOB. B3auMOCBA3b HEPBHOM U
SHJIOKPUHHOMU cucTeM. ['unoranamo-runodusapHas cucTema.

Jemoncrpauuu [Toprper: N.II. I1aBnos.

Tabnuuel u cxeMbl: «OIHOKJIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepuny, «lIpocreitmmey, «Opranbl IIBETKOBBIX pacTeHH», «CHCTEMBI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «TkaHu pacTeHui»,
«KopueBwie cuctemb», «CtpoeHue ctedinss», «CTpoeHHe JTMCTOBOM IIAaCTUHKW», « TkaHU
KHUBOTHBIX», «CKeneT yenoBekay, «[lumeBapurtenbHas cucremay,

«KpoBeHocHasi cucrtema», «JlpixarenpHasi cucteMa», «HepBHas cucrema», «Koxay,
«Mpiueynas cucreMa», «BbimenurenbHas cucreMay, «OHIOKpPUHHAs CHCTEMay,
«Ctpoenune mbiib, « MMmynuTeT», « Kumeunononoctasie», «Cxema  NUTaHUA
pactenuit», «KpoBeHOCHBIE CHCTEMBI TTO3BOHOYHBIX >KMUBOTHBIX», «CTpOEHHE TUIPHI,
«Ctpoenue manapumn», « BHyTpeHHee CTpoeHHe 10K 1eBOro yepBs», «HepBHas cucrema
pBIO», «HepBHas cuctema  JATYIIKNY, «HepBHast  cucTeMa MPECMBIKAIOLIUXCS,
«HepBHas cuctema ntuny, «HepBHas cuctema miiekonuTaroumx», «HepBHast cucrema
yenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIPENapaTrbl OJHOKJIETOYHBIX OpPraHU3MOB,

MUKpOIpenaparbl TKaHEeW, pPaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKUX, MKUBbIE
9K3EeMIUISIPhl KOMHATHBIX PACTEHUN, TepOapuy pacTeHUM pa3HBIX OTACIIOB, BIAKHBIC Mpenaparhl
JKMBOTHBIX, CKEJIETHI ITO3BOHOYHBIX, KOJJICKIMH OECITO3BOHOYHLIX JKHBOTHBIX, CKEJIET YeJIOBEKa,
o0opyioBaHUE TSl IEMOHCTPAIIMU MTOYBEHHOTO M BO3YIIHOTO MUTAaHUS PACTCHUH, pacuierICHUs
Kpaxmaia U OeJKOB Moj JaeidcTBreM (epMEeHTOB, 000pyI0OBaHUE IJI JEMOHCTPAIIMH OIBITOB IO
U3MEPEHUI0 JKU3HEHHOM EMKOCTM JIETKMX, MEXaHHU3Ma JbIXaTEIbHBIX JIBHKEHUM, MOIEIHU
rOJIOBHOIOMO3Ta Pa3INYHbBIX )KUBOTHBIX.
JlaGopatopHnas pabota «M3ydyenue Tkanei pactrenuity. JlaboparopHas

pabota «M3y4yeHune TkaHel )KUBOTHBIX». JlabopaTtopHas pabora «/3yueHue
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OpraHoB LIBETKOBOI'O PAaCTCHUA.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbl Pa3MHOKECHHUS OpTaHU3MOB: Oecroiioe (BKJIIOYas BET€TaTUBHOE) W TMOJIOBOE. BUIbI
0ecIoI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIAIUS, (parMeHTAIHs, KIOHHPOBaHHE.

[TonoBoe pasmHoxkeHue. IlomoBble kieTkH, WM rameTbl. Meio3. Cragun Menosa.
[ToBenenue xpomocoMm B Meino3ze. KpoccunroBep. buosnornueckuid CMbICI Me€i03a U IMOJOBOIO
npouecca. Meio3 u ero MecTo B J)KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpimeBoe pazButue. ['ametorenes y »kuBoTHbIX. [TonoBsie xene3bl. ObpazoBaHue U
pa3BuTHE NOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHe3. CTpoeHUe MOJOBBIX KIIETOK.

OmooTBOpeHne M 3MOpPHOHANBHOE pPa3BUTHE >XKUBOTHBIX. CHoOCOOBI OIUIOJOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHu3MoOB (OHTOTeHE3). OMOPHUOJIOTHS - HayKa o
pa3BUTUU OpPraHu3MoB. Mopghocene3 — oona u3 2nagHvlx npobdrem smopuonocuu. Konyenyus
Mmopgoeernos u mooenu mopghoceneza. Ctaguu 3MOpUOTeHE3a )KMBOTHBIX (HA TMTPUMEpPE JIATYIIKH).
Hpobnenune. Tunsl apobnenus. /lemepmunuposanmoe u HeOEPMUHUPOBAHHOE OpobIeHue.
bnacmyna, muner 6nacmyn. OcoOeHHOCTH APOOIEHUS MIIEKOMHUTAIOIUX. 3apOJIbIIIEBbIE JTUCTKH
(racTpyssanmst). 3aKiagKa OpraHOB U TKAHEH M33apOIbIIIEBHIX JIUCTKOB. B3anMHoe BiausHUE YyacTen
Pa3BHUBAIOIIETOCS 3apoiblia (AMOpHUOHAIbHAS WUHIYKIMS). 3aKiIa/iKa IJIaHa CTPOCHHS KUBOTHOTO
KaK pe3yJIbTaT UePApXUUYECKUX B3aUMOJICHCTBUN TeHOB. BrnusHue Ha 3MOpHOHAIBHOE pa3BUTHE
pa3TUYHBIX (PaKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3zButue xuBoTHBIX. [locTamMOproHanbHeli nepuoA. [Ipsmoe u HenmpsiMoe pa3BHUTHE.
PazButne ¢ meramopdo3oM y Oecrio3BOHOUHBIX M IMO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HAQUYEHHE MPSMOrO0 M HENpsIMOro pPa3BUTHs, MX pacnpocTpaHeHueB mpupoae. Tumel pocra
KUBOTHBIX. DaKTOpPHI PEryssiliui pocTa XKUBOTHBIX M uenoBeka. CTaauu MoCTIMOPHOHAIBHOTO
pa3BUTUs y KUBOTHBIX U 4YesoBeKa. Ilepmonbl oHTOreHesa yenoBeka. CTtapeHHe W CMEpPTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

PasmHoxeHue u pa3Butue pacteHuil. ['amerodut u ciopodur. Meiio3 B KHU3HEHHOM LIUKJIIE
pactenmii. OOpa3oBaHue cmop B  mporecce Meioza. [ameroreHes 'y — pacTeHUi.
OmnnonoTBOpeHNE U Pa3BUTHUE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuii. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsilud OHTOTE€HE3a y pAacTEHUNW U IKUBOTHBIX.

JlemoHCcTpanuu

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

Tabmuuper u cxembl: «BereraTuBHOE pa3MHOXeHHE», «THIBI OECHONIOro pa3MHOKEHH,
«PasMHOXeHHE XJITaMUIOMOHAIbD», «Pa3MHOXXEHHE OBIJICHBD,
«Pa3mHOXeHue ruapb», «Meho3», «XpomocoMbly, «l'ameroreHes», «CTpoeHHE SMIIEKIETKH U
criepmaTo3ouian, «OCHOBHBIE CTaluu OHTOreHe3ay», «IIpsmMoe u Henpsimoe pa3zButue», «Pa3Butue
MalcKoro xyka», «Passurue capanum», «Pa3Butue Jasarymku»,
«JIBOliHOE OIUIOAOTBOPEHUE Y UBETKOBBIX pacTeHuil», «CTpOoeHHE CEMSH OJHOJOJIbHBIX M
JBYJIOJIBHBIX pacTeHU», <«OKW3HEHHBIM IMKJI MOPCKOW KamycTbDy, «KH3HEHHBIM LUK MXay,
«KW3HEHHBIN [IUKJT TAIIOPOTHUKAY, « KU3HEHHBIN [IUKJI COCHBI».

OO6opynoBaHKWE: CBETOBOM MHKPOCKOI, MUKPOIIpENaparsl SUIEKIETOK W CIEPMaTO30HIOB,
Mozenb «L{uKI pa3BUTHS JSATYIIKI.

JlaGopatopHass  pabota «V3y4yeHHe CTPOEHHS IOJIOBBIX  KJIETOK Ha  TOTOBBIX

MUKpOIIpenaparax.
IIpakTuyeckass pabora «BpIsBIeHHE NPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
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KUBOTHBIX).
JlaGopatopHnas pabora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BHICIIUX PACTCHUN.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Vctopus cTaHOBIEHHMsS M pPa3BUTHs TeHETUKHM Kak Hayku. Paborter I. Mengens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUYEHBIX B pa3BUTUM reHeTuku. Paborsr H.K.
KonbroBa, H.M. BaswioBa, A.H. benosepckoro, [I'.JI. Kapneuenko, FO.A. ®ununyueHko,
H.B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHE IOHATUS U CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJlIE€JIbHBIE
IeHbl, AJbTEPHATUBHBIE TPU3HAKH, JOMHHAHTHBIN M PELECCUBHBIA INPU3HAK, I'OMO3UIOTa,
reTepo3nUroTa, 4MCTas JUHHUSA, TUOPUABI, TeHOTUIl, (peHoTur. OCHOBHBIE METOJAbI T'CHETHKU:
TUOPHUIOTOTHICCKUN, ITIUTOJIOTMIECKUI, MOJICKYJIIPHO- T€HETUYCCKUM.

JlemoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.W1. Basunos,A.H.
benozepckuii, I'./]. Kapnieuerko, FO.A. ®ununuenko, H.B. TumodeeB-PecoBckwii.
Tabmuiet U cxeMbl: «MeTOoIbI TeHETHKNY, « CXeMBbI CKPEIIUBAHUSY.

Jlaboparopnas pabota «JIpo3oduiia kak 00BEKT FTeHETHUECKUX UCCIICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpentuBanue. [lepBoriit 3akoH MeHenss — 3aK0H €IMHO00pa3usi THOPUIOB
nepBoro nokosieHus. IlpaBuno nomuHupoBanus. Bropoi 3akoH MeHaenss — 3aKOH pacilerieHus
npu3HakoB. LluTonornueckre OCHOBBI MOHOTMOPUAHOTO CKpelrBaHus. ['MmoTe3a 4ucToThl ramMer
Ananusupyroniee ckpenuBanue. [IpomMexyTouHblid XapakTep HacieqOBaHUs.

Pacmennenue npru3HakoB NPy HEMOJIHOM JOMHUHUPOBAHUH.

JurubpuaHoe ckpenuBanue. Tpetuit 3akoH MeH e — 3aK0OH He3aBUCUMOTO HACIICIOBAHUS
npu3HakoB. LuTonornueckre OCHOBBI JUTHOPHUIHOTO CKPEIBAHUS.

CueruieHHOe HacnenoBanue mnpu3HakoB. Pabotrel T. Moprana. CreruieHHOE HacieI0BaHHUE
T€HOB, HAPYLIEHUE CLEIUICHUS MEX 1y TeHaMu. XpOMOCOMHas TEOPHUsI HACIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHU3M OINpEAeIeHusl 1oja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHbI IoJ. ['eHeTmdeckas CTPyKTypa IIOJIOBBIX
xpomocoMm. HacnenoBanue npu3HaKoB, CIETUICHHBIX C TTOJIOM.

I'enotun kak wnemoctHas cucrema. llneorponuss — MHOXKECTBEHHOE JCHCTBHE TEHA.
MHoOXeCTBEHHBIN ajuienu3M. B3auMozeicTBue HeaienbHbIX TIeHOB. KoMIuieMeHTapHOCTS.
Onucras. [lonumepus.

['enernyecknii KOHTPOJIb PAa3BUTUSA PACTEHUW, JKMBOTHBIX M YEJOBEKAa, a TaKkKe
(bU3HONOrMYecKUX MPOLECCOB, MOBEACHHUSI M KOTHUTUBHBIX (QyHKUMHA. ['eHeTHYecKkne MeXxaHU3Mbl
CUMOMOTCHE3a, MEXaHU3MbI B3aUMOJICHCTBUSL «XO35SUH — MAPA3UT» U
«XO3MH — MHKpOOMOM». ['eHeTWdYecKkue acmeKThl KOHTPOJS W HM3MEHEHUs HACIEeJICTBEHHOMN
uH(GOpPMAIIUU B TIOKOJICHHSIX KJIETOK U OPTaHU3MOB.

JeMoHcTpanyu

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

Tabmuuer u cxembl: «llepBbiif 1 BTOpoil 3axkoHbl Menaens», «Tperuil 3akoH Mennensy,
«Ananuzupyroniee ckpeuBanue», «HemonHoe noMuHUpOBaHUE,
«CuernyieHHOe Haclel0BaHUWE NPHU3HAKOB Yy Japo3oduisl», «['eHermka mnona», «Kapuotun
yenoBeka», «Kapumortunm pgpozodums», «Kapuotunm nrunbyy, «MHOXKECTBEHHBIN —allJICIH3M,
«B3anMoelicTBIE T'€HOBY.
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OO6opynoBaHue: MOJAENTb JUIsl JEMOHCTpAIlMd 3aKOHOB €IMHOO0Opa3usi THOPHIOB MEPBOTO
IIOKOJICHUA " pacmermeHH;I HpI/ISHaKOB, MOICIb JIs1 I[GMOHCTpaLII/II/I 3aKOHa HE3aBHUCHUMOI'O
HaCJICOOBaHUS HpI/ISHaKOB, MOJICJIb IOJIA ,Z[GMOHCTpaI_[I/II/I CILCIIJICHHOI'O HACJICAOBaAHUA HpI/IBHaKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «Jpo3zodumay.

[IpakTuyeckass padora «l3ydeHune pe3yiabTaTOB MOHOTHOPHIHOTO CKPCIIWBAHUS Y

TPO30(HITBD).
[Ipaktuyeckas pabora «M3ydeHue  pe3yibTaToB  JUTHOPHUIAHOTO  CKPEUIUBAHHS Yy
JPO30(UITBD».

Tema 13. 3axoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue TeHoTMa W cpenasl npu  GopmupoBaHum (eHotumna. M3MeHuYnBOCTH
npusHakoB.  KadecTBEHHbIE M KOJMYECTBEHHbIE  IPU3HAKU. Buasl  HM3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.

MoudukanonHas M3MEHYMBOCTb. Poib cpeabsl B (opMHUpPOBaHUM MOAU(PHKALIMOHHON
n3MeHunBocTH. Hopma peaknum mnpusHaka. BapuanuoHHsli psau BapualuoHHas kpusas (B.
Horanncen). CoiictBa MoAN(UKALMOHHOMN3MEHYUBOCTH.

'enorunnueckass wu3MeHYMBOCTb. (CBOMCTBA T'€HOTHUIIMYECKONM HW3MEHYMBOCTH. Buasl
TeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KomOuHaTHBHAas W3MEHYMBOCTh. Meil03 M IOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHON
W3MEHUYUBOCTH. POITb KOMOMHATHBHOM M3MEHYHBOCTH B CO3JaHHH T€HETUYECKOTO pasHOoOpa3us B
npejesiax OJJHOTO BUJA.

MyTtanmonHass M3MEHYMBOCTh. Buabsl MyTauuii: TeHHbBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHble M WHAYUUMPOBaHHBIE MyTalud. SnepHble M UUTOIUIA3MATUYECKUE MYTalUU.
ComMaruueckue W TOJOBble MyTanuu. [IpUuuHBI BO3HUKHOBEHUsSI MyTaluid. MyTareHsl U HX
BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALlMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHX
pamoB B HacnencTtBeHHo wu3meHunBoctd (H.M. Bamuior). BHesjepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HhaKmopoe 6 HACAIe008aHuu U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JeMoHcTpanyu

[Toptpertsr: I'. ne ®pu3s, B. Moranncen, H.W. BaBuios.

Tabnuip! u cxeMbl: «Buabl "3BMEHUYUBOCTHY, «MoauduKalnoHHast U3MEHYHBOCTHY,

«KomOmHaTHBHAs U3MEHYUBOCThY, «Meio3y, «OmronoTBopenuey, «I eHernueckne

3a00J1eBaHUs YeIOBEeKa», « BUapl MyTaruiiy.

OO6opynoBaHHWe: JKHMBBIE M TepOapHbIE JK3EMIUIIPHl KOMHATHBIX PACTEHUM, PHUCYHKH
(¢otorpadun) )KMBOTHBIX C PA3TUIHBIMHU BUIAMU U3MEHUYUBOCTH.

JlaGopatopHas  pabGora  «McchemoBaHue — 3aKOHOMEPHOCTEH — MOJIM(UKAITMOHHON

n3MeH4nBOCTH. [IocTpoeHre BapHallMOHHOIO Psiia U BAPUALIMOHHOM KPUBOI».
[IpakTuyeckas pabora «MyTtanuu y 1po30QpHiIsl (Ha TOTOBBIX MUKpOIIpenapaTax)».

Tema 14. I'eneTnka yejgoBeka

Kapuotun uenoBeka. MexayHaponHas mporpaMma HCCIEJOBaHUS TE€HOMa YelOBEKa.
MeTonbl M3yYeHUsT TEHETHKU YeJOBEKa: TeHEaTOTHYeCKHid, OIM3HEIOBBIN, ITUTOTCHETHYECKHA,
MONYJIALIMOHHO-CTAaTUCTUYECKUN,  MOJEKyJIsipHO-reHeTHYeckuid. (CoBpeMEHHOE  OIpe/esieHHue
TE€HOTHUIIA: MTOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomouupto [T1P-
aHanm3a. HacnencrBeHHbie 3a007eBaHusl  4YeloBeKa. [ eHHbIE W XpPOMOCOMHBIE  OO0Je3HH
yejoBeKa. boJe3Hu ¢ HacIeNCTBEHHOM MPepacloioKeHHOCThIO. 3HAYEHHWE MEIUIIMHCKON
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TEHETUKH B TIPEJAOTBpAICHUM M JICUCHUH TEHETHMYECKUX 3a0ojeBaHWN deloBeka. Meauko-
FEHETUYECKOE KOHCYJIbTHpoBaHUE. CTBOJIOBbIE KJIETKU. [lOHATHE «IEHETHYECKOro TIpy3an.
3TI/I‘-I€CKI/IG ACIICKTHhI I/ICCHGI[OBaHI/II\/'I B 06.HaCTI/I peI[aKTI/IpOBaHI/IH T€HOMA U CTBOJIOBBLIX KJICTOK.
I'enetnueckue (bakTopsl MIOBBIILICHHOU YyBCTBUTEILHOCTH 4eJIOBEKa K
duznyecKOMy W XUMHYECKOMY  3arps3HCHHIO  OKpYyXKalwmed  cpensl. [ eHeTHdeckas
MIPEAPACIIONOKEHHOCTh YeJIOBEKA K TTATOJIOTHSIM.
JleMOoHCTpaumn

Tabmuuer u  cxemsl: «Kapuotunm — dyenoBeka»,  «MeTompl — M3y4YCHHS T€HETHKH
yeJoBeKay, «l eHeTnyeckue 3a00IeBaHUs YETOBEKAY.
IIpaktuyeckas pabora «CocTaBIeHHE U aHATIN3 POJOCIOBHOW.

Tema 15. Cesiekuiusi OpraHu3sMoB

JlomecTukauusi M CeleKlus. 3apOoKICHHE CeJIIeKUMM M JaoMecTukanuu. Ydenue H.UA.
Basuoa o LleHTpax mpoucXoXaeHUsI © MHOT000pa3usl KyJIbTYPHBIX pacTeHuil. Ponb cenexmnmu B
CO3JJaHUU COPTOB PACTEHUM U MOPOJ KUBOTHBIX. COpT, MOpoJia,IuTaMM. 3aKOH TOMOJOTHUYECKHX
pAIoB B HaciueACTBeHHOM wu3meHuuBocTH H.M. BaBuiioBa, ero 3HaueHue sl CENEKUMOHHOM
paboThI.

Meroapl ceneKIMoHHONW paboThl. MICKyCcCTBEHHBIM OTOOpP: MAcCOBBIM M WHIWBHIYaTbHBIN.
OTtanbl KOMOWMHAITMOHHOW cejiekuuu. VcmbiTaHue mpousBoauTeneii mo moroMctBy. OTOOp 1O
TEHOTHITY C ITOMOIIBIO OIEHKH (PEHOTHIA TIOTOMCTBA U OTOOP IO T€HOTHUITY C MTOMOIIBIO aHaTN3a
JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ[ CEJICKIIMOHHOW paboThl. PamuanuoHHbIl ©
XUMUYECKH MyTareHe3 KakK MCTOYHHK MYTallMid Yy KYJbTYpPHBIX (OPM OpPraHU3MOB.
Hcnonb30BaHME TEHOMHOTO pEIAaKTHPOBaHHMs W MeTogoB pekoMOumHaHTHBIX JIHK ms
MOJIyYEHUSI UCXOJIHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne  mosmmionaoB.  BHyTpuBHmoBas  rubpuamsaius.  bBau3kopoicTBEeHHOE
CKpelIuBaHue, WiM HHOpuAUHT. HepoicTBeHHOE CKpeIuBaHue, WIH ayTOpUIuHT. ['eTepo3uc u ero
npuunHbl. Vcmons3oBanue rereposuca B ceneknuu. Otmanénnas rubpuausanus. [Ipeomonenue
Oecrutoust MEXXBHUIAOBBIX THOPHIOB. JIOCTHKEHUS CENEKIIMU PACTEHUN W KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHHE M HU3YyYECHHE TEHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHH W HUX JUKHUX
poaudel s CO3[IaHUs HOBBIX COPTOB M THOPHUIIOB CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yueHue,
coxpameHue U YNpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICI0BbIX
JHCUBOMHBIX 8 YENAX VIAVUULEHUS CYWeCMBYIOWUX U CO30aHUs  HOBbIX  NOPOO, JUHUU U
KpOcCcos, 6 MOM  UUCIe C NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUYHBIX UCCIe008aAHUL,
nepeoosvix uoetl U NepCcneKmusHbLX MexXHOI02ULL.

JleMOoHCTpaumn

[Toptpetsr: H.U. BaBunos, U.B. Muuypun, I'./l. Kapneuenko, I1.I1. Jlykpsaaenko,b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabnuuel u cxembl: «LleHTpBI TPOUCXOXKIECHUS U MHOT000pa3us KyJlIbTYPHBIXPACTEHUID,

«3aKOH rOMOJIOTUYECKHUX PSAOB B HACJIEICTBEHHON H3MEHUMBOCTY, «METOIbI CENIEKIIUNY,

«OtnanéHnas rudpuau3anus», «MyTareaes».

JlaGopaTopHas pabora «M3ydeHue  COpPTOB  KYJIBTYpHBIX  DPAacTeHHH U

MTOPOAIOMAIIIHUX KUBOTHBIX).

JlaGopatopHnas pabora «VI3yueHne MEeTOI0B CeNEKIIUN PACTCHHI».

IIpakTuyeckas pabora «IIpuBUBKa pacTeHUI».

3KCK![2CI/IH «OCHOBHBIC METOABI U JOOCTHXKCHHA CCICKIINU paCTeHI/Iﬁ U XHUBOTHBIX (Ha
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CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COpPTOMCHBITATENbHBIM YYacTOK, B TEIIHYHOE
XO03sICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA).

Tema 16. BUOTEeXHOJI0TUA U CHHTETHYECKAA OMOJOTUA

OOBeKThl, HCMONb3yeMble B OWOTEXHOJOTHWH, — KJIETOUYHBIE U TKAHEBBIE KYJIbTYPBHI,
MUKPOOPTaHU3MBI, UX XapaKTepUCTHUKA. TpauliMoHHas OMOTEXHOJIOTHUS: XJIeOoeyeHne, MoIyYeHe
KUCJIOMOJIOYHBIX ~ MPOJIYKTOB,  BHHOAenue. Mukpobuonoruueckuid  cuHTe3.  OOBEKTHI
MUKpOOHOJIOrHYecKuX TexHooruil. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3maHve  TEXHOJOTMM M MHCTPYMEHTOB  LIE€JICHANpPAaBICHHOTO  HW3MEHEHHS U
KOHCTPYUPOBaHUSI FTEHOMOB C LIEJIbIO MTOJIyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAINX HE
BCTpEYaIoIIecs B IpUpoae OMOCHHTETHUECKUE Ty TH.

Knerounas umxeHepus. MeToapl KylbTypbl KIETOK M TKaHEH PpacTeHMM W >KMBOTHBIX.
Kpuobanku. Comarmueckass ruOpuam3anmuss W COMaTHYECKUd smOpuorenes. Mcmonb3oBaHue
TariOnJIOB B CENEKUMH pACTeHHMU. [lonyuenue monoknoHanvhwvix aumumen. Hcnonvsosanue
MOHOKJIOHANbHBIX U NOJNUKIOHANLHLIX aHmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMS SHULIEKIETOK U KJIOHUPOBAHUE KMBOTHBIX. METON TpaHCIIAHTALUHU sIIEp KIIETOK.
Texnonoeuu  0300po6NeHUs,  KYIbMUBUPOBAHUSL U  MUKDOKIOHANLHO20 — DASMHONCEHUs.
CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpOMOCOMHAsi M TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHPOBaHHUE
pexomOunantHeix JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTMKEHUS M TIEPCIIEKTUBBI
XpPOMOCOMHOW H TEHHOW WHXXEHEPUU. OKOJOTUYECKHE ¢ JTUYECKHE NPOOJIEMbl TeHHOM
WHKECHEPUHU.

Menunuackue OuorexHomoruu. [loctreHomHas mudposas memauiuua. [1[P-muarHoctuka.
MeTta0osioMHBIN aHaIN3, TEHOLUEHTPUYECKUN aHAIM3 MPOTEOMa UYeloBeKa JJIsl OLCHKU COCTOSHUS
ero 3710poBbs. Vcrmonp30BaHMe CTBOJOBBIX KJIETOK. TapreTHast Tepanus paka. 3D-OuomHxeHepus
Ui pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEAMLMHCKUX TEXHOJOTMH, CO3AAaHUS KOMILJIEKCHBIX
TKaHEll COYeTaHWEM TEXHOJIOTHI TPEXMEpPHOro OMONMPUHTHUHTA M cKaddoiauHra Ui perieHus
3a/1a4 NepCOHAIN3UPOBAHHON MEIULIUHBI.

Co3gaHue BEKTOPHBIX BaKIMH C LEIbI0 oOecreueHus: KOMOMHHUPOBAHHOW 3allUThl OT
Bo3Oyauteneir OPBU, ycraHoBlieHHE MOJNEKYJSIPHBIX MeXaHW3MOB GyHKIuoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINUX 0CO00 OMacHble 3a00JIeBaHUs YeJIOBEKA U KUBOTHBIX.

JlemoHCcTpanuu

Tabmuupr m cxemsl:  «Vcmone3oBanue MHKPOOPTaHN3MOB B
MIPOMBIIUIEHHOMITIPOU3BOCTBEY, «KileTouHast nuHxenepus», «I eHHast
UH)KEHEPUSD).
JlaGopatopHnas pabora «M3yueHne 00beKTOB OHOTEXHOIOTHI.

[TpakTudeckas padota «IlomyueHne MOJIOYHOKHUCIBIX TPOTYKTOBY.

OKCKypcHst «buorexHonorus — Ba)KHEUIIIas MPOU3BOAUTEIbHAS
CHJTACOBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTRO)».

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIIHOHHBIX NPEICTABJICHNH B OHOJIOTHH
OpomonnonHas Teopus Y. JlapsuHa. [Ipeanockuiki BOSHUKHOBEHHS JapBUHU3MA.

Kusnb 1 HayuHas nestenbHocTh Y. JapBuHa.
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JIBmoky1iue cuiibl 3BONIONUU BUAOB 1o Y. JlapBuHY (BbICOKass MHTEHCUBHOCThPa3MHOXKEHUS
OpPTaHW3MOB, HACJICJCTBEHHAs W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHUE, ©CTECTBCHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuaTeTndeckoit Teopun 3Boitonnu (CTD). HelTpanbpHas Teopus 3BOJIOIUH.
CoBpeMeHHasi SBOJIONMOHHAS OMOJIOTHsS. 3HAYCHHE SBOJIONMOHHONW TEOPUU B (OPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTUHBI MUDA.

JlemoHCcTpanuu

IToprpersr: Apucrorens, K. Jlunneit, X.b. Jlamapk, 2.0K. Cenr-Unep, K. Krosre, Y.
Hapsun, C.C. Yerepukon, U.U. [lImaneraysen, Ix. Xonaeitn, J.K. benses.

Tabmuupr n cxembl: «Cucrema >xkuBoit mpupozasl (mo K. JIlunuew)», «JlecTHUIIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (QOPMHPOBAHUS TPHUCIIOCOOJIEHUI y pacTeHudl u
#KUBOTHBIX (1o Jlamapky)», «Kapra-cxema Mmapmpyrta nytemectBus Y. Jlapsuna», «Haxonxu Y.
HapBuna», «®Popmbl OoppObI 3a cymecTBoBaHue», «lloponel romybei», «Muoroodpasue
KYJBTYpHBIX (OpM KamycTbl», «Ilopoabl JOMaNIHMX KUBOTHBIX», «CxemMa oOpa3oBaHMsS HOBBIX
BunoB (o Y. JlapBuHy)», «Cxema COOTHOUIEHUS ABMXKYIIUX CHJI IBOMIONUN», «OCHOBHBIC
HOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIIOLIUNY.

Tema 2. MuKpo3BoIOLNS U €é pe3yabTaThbl

[Momynsiumst Kak »dieMeHTapHas equHHuIa HBoiouuu. (COBpPEeMEHHBIE METONbl OLEHKH
TeHETUYECKOT0 Pa3HO00pa3us U CTPYKTYpHl nomyisiuil. M3Menenne reHo(oH1a MOMyIIAIUN KaK
3JIEMEHTapPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeTuyeckoro pasHoBecus k. Xapau, B.
BaitnOepra. DnemenTtapHbie (GakTopbl (ABHUXKYIIUE CHUJIBI) SBOJIONHH. MyTallMOHHBIN TIPOIEcC.
KomOunaTtuBHas n3MeHUHMBOCTh. Jlpelid reHoB — ciydaiiHble HEHAINpaBJIECHHbBIE U3MEHEHHUS YacTOT
autenedt B monyssnusax. DbdexT ocHoBarens. Idggexm Oymoiiounoeo eopaviwuka. CrudiceHue
2eHemu4ecKoeo pasHoobpasus: npuyunsl u creocmeus. llpossnenue s¢pghexma Opeiigpa 2ernog 6
oonvuwux u  maneix nonyrayuax. Murpamuu. M3omauus  momynsnuii:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), Oronoruyeckast (pernpoayKTUBHAS).

EcrecTBeHHBIN 0TOOp — HampaBisouuid ¢pakTop sBotoru. GopMbl ecTeCTBEHHOT0 0TOO0pa:
IBIDKYIIUH,  CTaOWIM3HUPYIOUMMH,  pa3pbiBaromuii  (au3pyntuBHBIA).  [lomoBoit  otbop.
Bo3HUKHOBEHHE U 3BOJIONUS COLUATBLHOTO MOBEIEHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OpraHU3MOB KaK pe3ysibTaT MHUKPO3BOJIONWU. Bo3HHKHOBEHME
MPUCTIOCOOJICHUH Yy opranu3MoB. Apomopdo3bl U uanoanantanun. [I[puMepsr npucrnocobaeHud y
OpraHu3MoB:  Mopdornoruyeckue, (HU3MOIOTHUYECKHE, OWOXMMHYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum um cTpykTypa. BmmooOpasoBaHHMe Kak pe3yJlbTaT MHKPOIBOJIONIUH.
M3omauus — xmoueBoir  (akrop BugooOpasoBanus. Ilytm u cmocoObl BuA00Opa30BaHUS:
ajsionaTpuyeckoe  (reorpaduueckoe),  CUMIIATPHUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monurutonnM3anus, rudpuau3anys). JauTeabHOCTb HBOTIOIMOHHBIX MTPOIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOpa3Hs.

Pons  sBomonmoHHON Omonormm B pa3pabOTKe HAyYHBIX METOJOB  COXPAHEHUS
O6nopazHooOpaszus. MUKpPOIBOMIOLUS M KOABOJIOLMS MAapa3sUTOB M HUX X031€B. MeXaHHU3MbI
dbopMUPOBaHUS YCTOWYMBOCTU K aHTHOMOTHKAM ¥ CTIOCOOBI OOPHOBI C HEH.

JlemMoHcTpanuu

[Toptpetsr: C.C. YerBepukon, 3. Maiip.
Tabmuipl u cxempl: «MyTalliOHHAs U3MEHUUBOCTHY, «llomynsiuoHHas CTpyKTypa BUAay,
«Cxema mposiBieHuss 3akoHa  Xapau—BaitHOepray»,  «/[Bwxymmue  CHIIBI  SBOIIOLANY,
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«JKoJoTHYECKass ~ W3OJSIUS  TOMYJISIUKA  CeBaHCKOW  (openny,
«l"eorpaduueckas H30JALMA JTUCTBEHHUIIBI CHOMPCKONW W JMCTBEHHMIIBI JAaypCKOiD»,
«lTomynsiOHHBIE BOJHBI YACIEHHOCTH XHUIIHUKOB M XKePTB», «Cxema JeHUCTBHUSI €CTECTBEHHOIO
otbopay, «Dopmbl OOprOBI 3a cymiecTBOBaHUE», «MHIyCcTpuambHbI MenaHu3mM», <«OKuBbIC
uckomnaemble», «[loKpOBHTENBCTBEHHAs! OKpacka MKUBOTHBIXY,
«lIpenynpexnaromas OKpacka JKUBOTHBIX», «DU3HOJIOTUYECKUE  aJanTaiuny,
«[IpucnocoOIeHHOCTh OpraHu3MOB M €€ OTHOCUTENbHOCTHY», «Kpurepuu Buma», «Bumsi-
nBoiHUKNY», «CTpykTypa Buma B npupone», «CrnocoObl BHI000pa30BaHUNY,
«I"eorpaduueckoe BU000pa3zoBaHne TPEX BUAOB JAHIBIIIEH, « DKOJIOTHIECKOE BUJ000pa30BaHue
BUOB CHHUL, «[lonurionasl pacrenuin», «KamycTHo-peaeyHbIAruOpuI».

ObopynoBanue: repOapuy pacTEHUH, KOJJICKIIMM HACEKOMBIX, dUydella MTHI[ U 3Beper ¢
npUMepaMu pazUYHbIX MPHUCIOCOOJIEHHM, Yydena NTHUIl W 3Bepeil pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KKUX BUIO0B, 00pa30BaABIINXCS PA3TIUYHBIMH CIIOCOOAMH.

JlabGopaTtopHnast paboTa «BrIsBiIeHHE H3MEHYMBOCTH Y 0COOEH OHOTO BHIaY.

JlaGopatopnast  pabora  «[IpucmocoOieHuss OpraHU3MOB HM WX  OTHOCHUTEJbHAs
11EeJIECO00PA3ZHOCTHY.

JlabopaTopHas padora «CpaBHeHHE BUIOB 10 MOP(DOIOrHYECKOMY KDUTEPUIOY.

Tema 3. Makpo3sosonusi H e€é pe3yJbTaThl

MeTOI[I:I I/ISy‘IeHI/IH MaKpOE)BO.HIOI_[I/II/I. HM@OHTOHOI‘I/I‘IGCKHG METOAbI I/ISy‘IeHI/IH 9BOJIFOIIHUHN.
[lepexoanbie HOpMBI U PUIOTEHETUYECKHE PSAIbI OPTAHU3MOB.

buoreorpagudeckue MeTobl H3yueHust 3BoMOIMU. CpaBHEHHE (QIJIOpPHI U (hayHBl MATEPUKOB
U 0cTpoBOB. buoreorpadudeckue odnactu 3eMinn. BUABI-OHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKUE M CPABHUTEIBHO-MOP(OIIOTHYECKAE METOAbl M3Y4YECHHS HBOJIOIUH.
reHeTI/I‘{eCKI/Ie MECXAaHU3MbI OJBOJKOIIMKU OHTOI'CHC3a MW IIOABJIICHUSA OJOBOJJIOIIMOHHBIX HOBIICCTB.
['oMonornyHbIe ¥ aHAJIOTHYHBIC OpraHbl. PyaMMeHTapHBIE OpraHbl M aTaBU3MbL. MOJIEKYIJISPHO-
reHEeTUYEeCKHEe, OMOXMMUICCKHUE M MaTEeMaTUUECKUE METObI U3YUEHUS IBOJIIOIUHU. [ 'OMOOTHIHbIE
reHbl. COBpEeMEHHBIE METOBITIOCTPOCHUS (DUITOTEHETUUECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIlUH U YBOJTFOINS TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (IpaBmiia) dBotound. [Ipunyun cmensvt ¢yukyuti. HeoOpaTtuMocTsb
OBOJIFOIIHUHA. AI[aHTI/IBHa}I pannaunﬂ. HepaBHOMepHOCTB TEMIIOB 3BOJIKOIIUHA.

JleMOoHCTpaIun

IToprpersr: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, 3. I'ekkens.

Tabmuuer u  cxembl:  «DuUIOreHETHYECKUI pan  Jomann», KApXEOoNnTEepUKCY,
«3Bepo3yoOnie smepb», «Cteromnedansy, «Puanoputsy, «CeMeHHBIC TAOPOTHUKNY,
«buoreorpaduueckue 30HB 3emin», «/pelip xoHTHHEHTOB», «PenmukTb, «HauanbHble
CTagul HMOPHOHAIBHOIO PpAa3BUTUS IIO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrHuYHBIE U
aHAJIOTHYHBIE OpraHbl», «PyIUMEHTHI», « ATaBU3MBI», «XPOMOCOMHBIE HA0OOPHI YEJIOBEKA U
mIMMIIaH3e», «[ J1aBHbIe HapaBIeHUs 3BOMIOLHUNY, «OO0IIKe 3aKOHOMEPHOCTHU 3BOIOLIUNY.
OOGopynoBaHue: KOJJICKIMM, TepOapuu, MyJSDKH MCKONAeMbIX OCTaTKOB OpPTraHHU3MOB,

MYJIS’KU TOMOJIOTHUYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIIUU
HAaCCKOMBIX.

Tema 4. IIpoucxo:kaeHne u pa3BuTHE )KU3HU HA 3eMiie

Hayunple TrumoTe3pl TPOUCXOXKICHMS >KM3HM Ha 3emie. AOWOreHe3 © MaHCIEPMUS.
JloHayuHble TpEACTaBIEHUS O 3apOKICHUM >KU3HM (KpealroHu3M). ['umoresa MOCTOSIHHOTO
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CaMO3apoXKJIeHUsI *KWU3HU W €€ omnpoBepkeHue onbitamu D.  Peam, JI. Cnannanuanwu, JI.
[Mactepa. [IpoucxoxxaeHue sKU3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE ATanbl HEOPraHUUYECKOH »Botouuu. IlnanerapHast (reosorudeckasi) 3BOJIOLHS.
XuMudeckas: IBONONHs. AOWOTEHHBI CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTraHUYECKUX.
Onbeir C. Mumnepa u I'. HOpu. OOGpa3oBanue mnoiauMepoBu3 MoHoMmepoB. KoarepBaTHas
runote3a A.M. Omapuna, runore3a nepBudHoro OynboHa/lx. XonmeiiHa, reHeTHYeCKas THUIIOTEe3a
I'. Ménnepa. Pu6o3umsl (T. Uek) u rumoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH W BO3HUKHOBEHHE MPOTOKJIECTKH. VcTopus

3emiM U MeTonbl €€ m3yuyeHus. lckoraemble OpraHM4eCKHUe OCTATKH.

['eoxpononoruss u e€ Meronpl. OrTHocuTenbHass W aOCOJIOTHAsS  IEOXPOHOJIOTHS.
['eoxpoHonoruueckas mKama: 30Hbl, 3pbl, IEPUOADI, FTTOXH.

Hauanenble 3Tanel oprannyeckoil sBosronuu. [losiBneHne u 3BOMIOLHS MEPBBIX KIETOK.
Oponrorust  MeTabonu3ma. Bo3HUKHOBeHHE MepBBIX AKOocUCTeM. COBpEeMEHHBIE MUKPOOHBIE
OMOIIEHKU KaK aHaJIOT NMepBbIX Ha 3emiie coobiectB. CTpoMaronuThl. [IpokapuoThl 1 3yKapHOTHI.

[TpoucxoxaeHne SykapuoT (CHUMOUOTEeHE3). DBOJIIOIMOHHOE IPOUCXOKICHHE BHPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX ~ OPraHU3MOB.  BO3HHKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATaIbl YBOJIIOIIMN BRICIINX pacTeHui. OcHOBHBIE apoMop(}o3bl pacTeHnid. Bbrxos
pactrenuii Ha cymry. I[losiBieHHe CHoOpoOBBIX pacTeHUMM W 3aBoeBaHWE MMHU cymid. CeMeHHbIe
pactenus. [IpoucxoxxaeHnue NBETKOBBIX PACTEHUM.

OcHOBHBIE JTambl 3BOJIONUU JKUBOTHOrO Mupa. OcCHOBHBIE apoMOp(03bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX TUIOB. IlepBbie XOpaoBbIe
*KUBOTHBIE. JKM3Hb B BOJE. DBOIIONHMS MO3BOHOYHBIX. [Ipoucxoxaenne ampuOuii u penTHiIuii.
[IpoucxoxaeHne MIEKOMUTAONMX © nOTUI. llpuHnun xmrodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH H TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue xu3Hu Ha 3emiie MO 3paM U MEPUOAAM: apXel, MPOTEPO30M, Maje030i, ME3030M,
KaiftHOo30i. O0Imas XxapakTeprucTUKa KIMMaTa U Te€oJIOTHUeCKUX TporieccoB. [losiBieHne u pacuBeT
XapaKTepHBIX OpPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha Ta30BbIA COCTaB
aTMocQepBbl.

MaccoBble BbIMUpaHUSI — 3KOJIOTMYECKHME Kpu3uchl mnpouuioro. [IpuumHbBl M ciieacTBUs
MaccOBbIX BbIMHUpaHUW. COBpPEMEHHBIN SKOJOTMUYECKHH KpHU3ucC, ero ocobeHHocth. [Ipobiiema
coxpaHeHHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMmeHHass cuctemMa opraHmdyeckoro Mmupa. [IpuHIMIBI KiIaccUPHUKAUU OPTaHHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHE IPYIIITBI OPraHU3MOB.

JlemoHCcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanwu, JI. Ilactep, U.M. MeunnkoB, A.1. Onapun, JIx.
Xonpnenn, I'. Mémnep, C. Munnep, I'. FOpu.
Tabmumer 1 cxemsl: «Cxema ombita @.  Pemm», «Cxema ombita JI.  Ilacrepa mo
M3YUYEHUIO caMo3apoxaeHus xku3Hm», «Cxema ombita C. Mumnepa, I'. IOpu», «Otansi
HEOpPraHW4YecKou sBomonum», «l'eoxpoHonornueckas 1mkana», «HavanpHble 3Tamnbl
OpraHMYecKoi 3BomIONMN», «Cxema 00pa3oBaHUS JYKAPHOT MYTEM CHMOHMOTCHE3a,
«Cucrema xuBoi mnpupoabl», «CTpoeHHue BUpYyca», «ApoMopdo3bl pacTeCHUI»,
«Punnodute»y, «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKICTOYHBIE BOJOPOCIHY,
«Mxn», «Ilanoporaukn», «l'oocemeHHble pacTeHHs», «OpraHbl IIBETKOBBIX PACTEHUID,
«CxemMa pa3BUTHS JKUBOTHOTO MHUPA», «ApPOMOpP(}O3BI KUBOTHBIXY,
«IIpocreiimey, «Kumeunononoctueiey, «llnockue dyepBu», «UIeHUCTOHOTHEY,
«Pv10BI», «3eMHOBOIHEIE, «[IpecMbikaromuecs», «[Ituieny, «Miekonuraromuey, «Pa3Butue
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JKU3HU B apXxeuckoil spe», «Pa3BUTHE XU3HM B MNPOTEPO3OMCKON 3pey,

«Pa3BUTHE XM3HM B TaJICO30MCKON 3pe», «Pa3BUTHE >KU3HM B ME3030MCKOM 3pey,
«Pa3BuTHE )XM3HU B KallHO30MCKOMN 3pe», «COBpeMEHHAsI CUCTEMa OPraHUYECKOTOMUDPAY.
O6opynoBanue: repOaprun pacTeHUH Pa3NUYHBIX OTAEIOB, KOJUIEKIIMU HACEKOMBIX, BJIAXKHbIC

npemnaparbl XKUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOUICKIIUKN  HUTJIOKOXKHX, CKCJICTHI
MO3BOHOYHBIX JKMBOTHBIX, Uydesia NTHUI[ U 3BEpeH, KOJUIEKIUU OKaMEHEIOCTEH, MOJIe3HbIX
HCKOMAEMbIX, MYJISDKA OPraHUYE€CKHX OCTaTKOB OPTaHU3MOB.

BupryansHas naGopatopnas pabora «MonenupoBanue onbsitoB Mmmiepa—tOpu 1o
M3Y4YEHHIO a0MOT€HHOT0 CUHTE3a OPraHUYEeCKUX COCTMHEHUI B IEpBUYHON aTMochepey.
JlaGopatopnas paborta «/3yueHue U oOmNMCaHWE MCKOMAEMBIX OCTAaTKOB JIPEBHUX

OpraHu3MoOB».

[Ipaktrueckas padota «M3ydeHre 0COOEHHOCTEH CTPOSHUS PACTCHUI Pa3HBIX OTACIOBY.

[IpakTuueckas pabora «M3yueHue ocoOeHHOCTEN CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHne 4yeJ0BeKa — AaHTPONOreHe3

Paznensl v 3a1aun aHTpOIONIOruU. METO 1l aHTPOTIOJIOTHH.

CraHOBIIEHHE TPEJCTABICHUA O MPOUCXOXKIECHUU YeJIOBEKa. Pelnruosnbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CxoncTtBo  yenmoBeka ¢ JKMBOTHBIMU.  CuHcTeMaTHuecKoe  MOJIOXKEHHE  YellOBeKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  JKMBOTHBIMU:  CPaBHUTEIbHO-MOP(OIOTUYECKUE,
sMOpuosioruyeckue, (pu3noaoro-OMoXuMuUeckue, MnoBefaeHueckue. OTauuMs 4YeJoBeKa OT
KUBOTHBIX. [IpSIMOXOX/I€HHE M KOMIUIEKC CBS3aHHBIX C HMM HIpHU3HAKOB. Pa3BUTHE TOJI0BHOrO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHCTEMBI.

JBwxkymnue cuiibl ((GakTopbl) aHTPONOreHe3a: OWOJIOTHYeCKHe, COLUaTbHbIC.
CooTHoIIeHHe OMOTOTHYECKHUX U COIIMATTBHBIX (JaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauU aHTpoOIoOreHe3a. PanHue yenoBekooOpa3Hble 00e3bsiHBI (MIPOKOHCYIIBI) U
paHHHUE TIOHTH[BI — OOIME TPEIKH YEIOBEKOOOPa3HBIX 00€3bsSH M JIOJEH. ABCTPAIONUTEKH —
JIBYHOTHE TIpeAKu Jrojei. YeaoBeK yMenblil, MepBble M3TOTOBICHHUS OpyAud Tpyna. YemoBek
OPSIMOXOJISAIINI M TEPBBIA  BBIXOA Jtojel 3a mpenensl Adpuku. YenoBek reiaenb0eprekuii —
o0l mpeoK HeaHJEPTaTbCKOTO YeIOBEeKa M YeloBeKa pasyMHOro. YenoBeK HeaHIepTaIbCKUil
Kak BHUJ JIIOJEH XOJIOAHOTO KiIMMaTa. YeJoBEeK pa3yMHbI COBPEMEHHOI'O THIIA, JEHUCOBCKUU
YelI0OBEK, OCBOCHNE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka 1 maaeoreHoMHKa.

DOBOJIIONHST  COBPEMEHHOTO YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOIMYJSIUSAX YEIOBEKA.
MyTaruonHslid nporiecc U noauMopdusm. [lomynsimoHHbie BOJHBI, Apeid TreHOB, MUTpALHs U
«3(pexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacwl. [lonsarue o pace. bonbiiue packl: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HErpOuHAs (PKBATOpHAJIbHASI), MOHTOJIOWHAs (a3MAaTCKO- aMepuKaHcKas). Bpems u
OyTH pacceleHuss 4YeloBeka Mo IuaHeTe. EauHcTBO  yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Iprucrnoco0ieHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM OKpY Karolen
cpensl. Bnmsiaue reorpaduyeckoit cpensl M apeiida reHoB Ha MOpQoIOTHIO U (HPU3HOIOTHIO
YeJI0BEeKa.

MexauciurnianHapHble  METOAbl B (u3nueckoi  (OMOJOTHYECKOH)  aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAaHTPOIOJIOTUSL  YEJOBEUYECKUX  IMOMYJIALHIA.
BuoconmansHbie MccIeq0BaHUS TPUPOIBI YenoBeKka. MccaenoBanrue KOIBOTIOIUN OMOIOTUYECKOTO
U COIIMAIILHOTO B YEJIOBEKE.

JlemoHCcTpanuu
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IToprpersr: Y. {apsun, JI. Jluku, 5.5. Porunckuii, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeTOoAbl aHTPOIMOJNOTHH», «[ OJIOBHOW MO3T YeEIOBEKay,
«YenoBexooOpa3HbIe 00C3bSHED, «Ckener YyeJioBeKa U CKeJeT IIAMITaH3E»,
«PynuMeHThl W aTaBU3MBbI», «JIBHXKylIME CHUIIBI aHTPONOTEHE3a», «IBOJIOIMOHHOE IPEBO
YEJI0BEKa», « ABCTPATIONMUTEK», «YeloBeK yMenbiiy, «HenoBek NpsaMoXoaaiuiiy, «leHncoBckuil
yenoBek» «Heanaepranbiply, «KpoManboHb», «IIpeaku denoBekay,«ITambl SBOIIOLUU
yelloBeKkay, «Pacel ueaoBekay.

O6opynoBaHue: MyJSHKHM OKaMEHENOCTEH, MPEeIMETOB MaTepUaIbHOU KYyIbTYyphl MPEIKOB

4enoBeka, penpoaykiuu (pororpadgum) kapTuH ¢ MUPOIOTHISCKUMH U OMOIECHCKUMU CIOXKETaMH
MPOUCXOXKICHUS 4YelloBeKa, ¢oTorpadud HAXOJOK HMCKOMAEMBIX OCTATKOB YEIIOBEKAa, CKEJeT
YeloBeKa, MOJIeTh depera dYellOBeKa W depera MIMMIaH3e, MOJENbh KUCTH YelIOBeKa W KHCTH
[IMMITaH3€, MOJIEIN TOpCa MPEAKOB YeIOBeKa.

JlabGopartopnas pabora «M3yueHne ocOOEHHOCTEN CTPOEHHUS CKelieTa YeJIOBEKa, CBA3aHHBIX C

MIPSIMOXOXKICHUEM)).
[IpakTrueckas padora «M3yueHne 3K0JIOTHYEeCKUX afanTaluil 4eJI0BEKay.

Tema 6. Jxo10rUs — HAyKa 0 B3aHMOOTHOIICHUSIX OPTraHN3MOB M HAJOPTraHNU3MEHHBIX CHCTEM €
OKpYKaKIIel cpeaou

3apoxaeHue W pazButue okomorun B Tpymax A. I['ymbompara, K.®. Pymse, H.A.
CesepuoBa, 2. I'ekkens, A. Tencnu, B.H. Cykauépa. Paznens! 1 3a1aun skonorun.CBsi3b 3KOJIOTUN
C IpyTUMH HayKaMH.

Metoasl sxonoruu. [loneBble HaOmOneHUS. DKCHEPUMEHTHI B 3KOJOTHH: MPHUPOAHBIE U
nabopaTopHble. MoJenupoBaHUEe B KOJIOTHH. MOHHTOPUHT OKpYXKAIOIIEH CPENbl: JIOKAJIbHBIH,
pPErHOHAIBHBIN U TJIOOATbHBIN.

3HaueHUE DSKOJIOIMYECKUX 3HAHMM [JIs 4YellOBEKa. OKOJIOTMUECKOE MHUPOBO33PEHHUE Kak
OCHOBAa CBs3€d uejoBedyecTBa € Npuponor. DOpMHUPOBAHME HKOJIOTMYECKOM KYIBTYpbl H
IKOJIOTMYECKOM TPaMOTHOCTH HACEJICHUS.

JleMOoHCTpaun

[Toptpetsr: A. I'ymGonsar, K.®. Pynse, H.A. Cepepuios, J. ['ekkens, A. Tencnu,B.H.
Cykaués.

Tabau1sl U cxeMbl: «Pa3mensl IKOJIOTHI, «Metonapl IKoJIorum», «CxeMa

MOHHUTOPHHTA OKPYIKAIOIIEH CPEIbD».
JlabGopartopnast pabota «M3yueHrne METOI0B SKOJIOTHYECKUX UCCIICTOBAHMIN.

Tema 7. Opranusmsl 1 cpeaa 0OMTAHUA

DKkonorndyeckue (pakTopsl U 3aKOHOMEPHOCTH MX AercTBUS. Kitaccupukamms 3K0I0rn4ecKux
bakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpOINOreHHbIe. OOmue 3aKOHOMEPHOCTH  JICUCTBUS
9KOJIOTUUYECKHUX (hakTopoB. [TpaBumno muanmyMa (K. Ilnpenrens, HO. JInbux).
TonepanTHOCTH. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotndeckue Qaktoppl. CBET Kak sKojornueckuii (axrtop. JleiicTBUE pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHu3Mbl. ODKOJOTHYECKHE TPYIIbl PACTEHHUH M KUBOTHBIX IO
OTHOIIEHHIO K cBeTy. CurHanbHas posib cBeTa. DOoTOneproan3m.

Temmeparypa kak »sKojoruueckuii Qaxrtop. JlelicTBue TteMmmepaTypsl Ha OpraHU3MBI.
[NoiikunoTepMHbIe U TOMOHOTEPMHBIE OPIaHU3MbI. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts Kak AKOJIOTUYECKU I dakrop. [Tpucnocobnenus pacteHuit K
NOJJEPXKAHUIO BOAHOTO Oamanca. Krmaccudukanus pacTeHHid TIO OTHOIICHMIO K  BOJIE.
HpI/ICHOCO6JIeHI/I$I JKUBOTHBIX K USMCHCHUTO BOAHOTO PCIKUMaA.
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Cpenbl 0o0OMTaHMSI OPraHM3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, IIOYBEHHAs, TIyOMHHAas
MOAINOYBCHHAsA, BHYTPUOPraHU3MCHHAs. DU3UKO-XUMHUUECKHUE OCOGGHHOCTI/I cpea O6I/ITaHI/I}I
opranu3MoB. [IprcrnocobneHnst OpraHu3MOB K KH3HH B pa3HBIX Cpeax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOUHBIE U TOAMYHBIE PUTMBI.
[Ipucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUM JKU3HU.

Kusznennvie QGopmbl opranu3mMoB. [lonsTre o >xu3HeHHON ¢opme. KuzHeHHBIE (DOPMBI
pacTeHMii: JepeBbsi, KYCTapHHKH, KYCTapHMUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TPABBHI.
JKuznennbie (OpMBI )KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOCHHS
1 00pasa KU3HHU.

buotnueckne  ¢akrtopsl. Bumbl  OMOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPEHIIWS,
XHUIHUYECTBO, cUMON03 U ero ¢opmel. [lapasutusm, xoomepamus, MyTyalu3M, KOMMEHCAIH3M
(KBapTHPaHTCTBO, HaxJIeOHNYECTBO). HeTpodnueckue B3anmonericTBus(Tonmrmaeckue, Gopruieckue,
dabpuueckue). 3HauyeHUE OMOTHYECKMX B3aUMOACHCTBUU ISl CYIIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYESHHUSI.

JlemMoHcTpanuu
TaGnuuer U CXEMBL «DKOJIOTHYECKHE (bakTops, «CBeToBoit
CIIEKTp»,

«IKOJIOTHUECKHUE TPYMIbl )KMBOTHBIX MO OTHOIICHHIO K CBETY», «TEmIOKpPOBHBIE >KUBOTHBICY,
«XO0JOTHOKPOBHBIEC JKUBOTHBIC», «DU3HOIOTHYECKHE aTanTaIllK KUBOTHBIX», «Cpenbl OOUTaHHS
OpraHu3MoBy, «buonorndeckue puTMbl», « KusHeHHbIE GOPMBI pacTeHu», « KusHeHHbIE (OPMBI
KUBOTHBIX», « IKOCUCTEMA HIMPOKOJUCTBEHHOTO  Jiecay, «DKOCHCTeMa XBOWHOTO  Jiecay,
«emnun MMUTAHWIDY , « XUIITHAYECTBOY, «ITapazutuzmy», «KoHKypeH1us», «CumMOmo3y,
«Kommencamuzm.

ObopynoBanue: TepOapuu pacTeHUH W JKUBOTHBIX, TPUCIIOCOOJICHHBIX K BIIMSHHUIO

pa3IMYHBIX ~ SKOJIOTMYECKHUX  (PAKTOpPOB, repOapuu  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTCHHI, CBETOJNIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacteHusi, repoapuy U KOJUIEKIIMU TETJIONI0OUBBIX, 3MMOCTOMKNX, MOPO30YCTOWYHMBBIX PACTCHHIA,
yydyera NTULl U 3Beped, repOapuu pacTeHUil, OTHOCSAIMIMXCS K THUrpopuTaM, KcepopuTam,
Me30(UTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYI, KOJUIEKIUH XUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpemax, repbapuM W  KONJIGKIMM PACTCHUII W JKMBOTHBIX, OOJANarOIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBUH KU3HH, TepOapiy U KOJUIEKIIUN pacTCHUN
Y JKUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIMU KUBOTHBIX, yJaCTBYIOIIMX B Pa3IMYHBIX
OMOTHYECKUX B3aMMO/ICHCTBUIX.
JlabGopaTtopHnast pabota «BrisiBieHHe MpUCTIOCOOIEHN OPTaHU3MOB K BIMSTHHIOCBETAY.

JlaGopaTtopHas paGora «BbIsiBIeHHe TpUCHOCOONEHUH  OPraHU3MOB K  BIUSHUIO

TEMIEPATYPEI».
JlaGopatopnast pabora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHHWH W3 pa3HBIX MECT
oOUTaHHS.

Tema 8. Jkos10rusi BUA0B M NOMYJISAIHI

DKOJOTUYECKHE XapPaKTePUCTUKU MOmyssanuu. [lomynsnus Kak OHOJIOrHYecKas CHCTEeMA.
Pons HeomHOpomHOCTH cpenbl, (U3UYECKUX OaphepoB M OCOOCHHOCTEW OWOJOTHHM BHUIOB B
(GbOopMUPOBAHUN TPOCTPAHCTBEHHOW CTPYKTYpBI MomyJsiiuii. OCHOBHBIC TOKA3aTENN TOMYJISIIIHN:
YHUCIIEHHOCTb, INIOTHOCTH, BO3PACTHAS U MOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIHUS.

Dkojoruveckas cTpykTypa mnomymsuud. OIleHKa YHCIEHHOCTH MOmyJsaiuu. JluHamuka
NOMyJIsIuK U e€ peryisiius. buotudeckuil moTeHuuan nomyasuud. MoJenupoBaHue AMHAMHUKHI
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nonyisauur. KpuBble pocTa 4YHCICHHOCTH monyiasnuu. Kpusble BbDKMBaHUS. Perymsius
YUCIIEHHOCTH TOMYJSIUI: poyib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKkonoruyeckue crpaTeru BUaoB (r- u K-crparerun).

[Tonsstue 00 oKojmorMueckod HuIIe BUAa. MecTtooOuTtanue. MHOroMmMepHas MOJEIb
skosiornyecko Humm k.M. XarunHcona. Pazmepbl skosnornyeckoil HumM. [loTeHumnanbHas u
peaTn30BaHHAs HUIIIN.

Bun kak cucrema nomysianui. Apeaibl BUAOB. BUIbI M MX )KU3HEHHBIE CTPATETUH.
DKOIOrMYeCKrue SKBUBaJICHTEI.

3aKOHOMEPHOCTH TIOBEICHHWSI W MWTpalliii  KUBOTHBIX. buHoiornmueckue WHBa3WUU
9y’>KEPOJTHBIX BHJIOB.

JleMOoHCTpaumn

IToprper: [Ix.M. XaTuynHCOH.

Tabmuist U CXEMBL: «DKOJIOTUYECKHUE XapaKTepUCTUKHU MO,
«IIpocTpaHcTBEHHAs CTPYKTypa MOMyJALUN», «Bo3pacTHble MUpaMUJIbI MOMYISIUN,
«CKOpOCTh 3aceeHus MOBEPXHOCTU 3EMIIM PAa3IMYHBIMU OpraHu3MaMmy», «Moieinb
skonorudeckoit Humm k.M. XarauacoHay.

OOopynoBanue: repOoapuu pacTeHUH, KOJUICKIIUN )KUBOTHBIX.
Jlaboparopnas pabota «IIpucrnocobeHus: CeMsiH paCTEHUH K PacCeICHHUIOY.

Tema 9. Jxos10rus cood1IeCTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmiectBa opranm3moB. buorieHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3MaMy B
OHoILIEHO3E.

DxocucTtema Kak oTKpbITas cucrema (A.J[x. Tencnu). @yHKIIMOHAIBHBIE OJIOKH OPTaHU3MOB
B JKOCHCTEME: MPOIYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpodudeckue
nenu U cetu. Abuormdeckue Oyoku 3kocucteM. [louBbl M wibl B 3kocuctemax. KpyroBopot
BEIIIECTB U MTOTOK YHEPTUHU B IKOCHUCTEME.

OcHoBHBIE TOKa3aTeNId YKOCUCTEMBI. buomacca W MpOAYKIHs. DKOJIOTUYECKUE TMHPAMUIIBI
gucel, OMOMacChl U YJHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouixu. @uykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBUYHBIE M BTOPUYHBIE CYKIIECCUM U HX
NPUYMHBL.  AHTPOTNIOTEHHBIE  BO3JCUCTBUS Ha  CyKieccud. KimMmMakcHoe  cooOIecTBo.
buopaznooOpasue 1 NoIHOTa KPYroBOPOTa BELIECTB — OCHOBAYCTOMYMBOCTH COOOIIECTB.

IIpuponnble 3KOCHCTEMBI. JKocucmembl 03€p U peK. IKocucmemvl MOpel U OKeaHos.
Drocucmemvl myHop, 1ecos, cmeneti, nyCmoltb.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI.  ATrposkocucTeMa. ArponeHo3. Paznuuus  Mmexmy
AQHTPOIIOTEHHBIMHU U MTPUPOIHBIMH SKOCHCTEMAaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u dayna.
Cunantponmzanusi ropoackod  ¢aynel. buomormueckoe M XO3AHCTBEHHOE  3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (hOpMUPOBAHHS OCHOBHBIX B3aUMO/ICHCTBHH OpPraHu3MOB B
sKocucTeMax. Ponb  Kackaonoeo 3¢gekma u  8uU008-30uPuKamopos (Kiouesvix 6udos) 8
@yHrkyuonuposaruu sxocucmem. IlepeHOC SHEPTUU U BELIECTB MEXKAY CMEKHBIMH SKOCHUCTEMAMHU.
YCTOMYNBOCTH OpPraHW3MOB, TOMYJSIUA M SKOCUCTEM B  YCJIOBHUSX €CTECTBEHHBIX H
AHTPOIOTE€HHBIX BO3/ICUCTBUM.

Mexanuzmvl  6030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2aAHUBMEHHOM,
OpP2AHUBMEHHOM,  HNONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOB8bl  IKOJLOSUHECKO20
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HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmausi. MeToloIOTHS MOHHUTOPUHTA €CTECTBEHHBIX M
AQHTPOIIOTEHHBIX HIKOCHUCTEM.
Jemoncrpaunu [loprper: A.Jlx. Tencnu.

Tabmuuer 1 cxempl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMA HIMPOKOIMCTBEHHOIO JIECay,
«JKocucTeMa XBOWHOro Jeca», «DyHKIMOHANBHBIE TPYIMIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemiectB B 3Kocucteme», «llemn mnuraHus (macTOuinHas, ACTPUTHAs)»,
«IJKonoruueckas nupaMuaa yucemn», « IKoJoruueckas nupaMmuaa Ouomaccoy,  «IKoJorudeckas
nupamuga dSHeprum», «OOpa3oBanue 00j0TaY,
«IlepBuunas cykueccusi», «BoccraHoBieHHE Jeca MOciae MoXkapay, «IKOCHUCTEMA O3€pay,
«ArpoueHos3», «KpyroBopor BemIeCTB M TOTOK JHEPrMM B arpoleHo3e»,
«IIpumepsl ypbosKOoCHCTEM.

OO6opynoBanue: repbapuM pacTeHUM, KOJUIEKIIMM HACEKOMBIX, uyuena MTHI] U 3BepeH,

repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOAEIbIKOCHUCTEMBI.
IIpakmuueckas paboma «VI3yueHue u onucaHue ypoo3KOCUCTEMBD».

Jlabopamopnasa paboma «VI3yueHue pa3HOOOpa3zus MEIKUX MOYBEHHBIX UICHHCTOHOTUX B
Pa3HBIX HIKOCHCTEMAX.

Ixckypeusi «IKCKypcHusi B THUIIAYHBIN OworeorieHo3 (B ayOpaBy, Oepe3HsK, CIIbHHK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, OOJIOTO)».
Ixckypcus « IKCKYPCHS B arpo3KOCUCTEMY (Ha MOJI€ WK B TEIUTMYHOE XO3KUCTBO)».

Tema 10. Buocdepa — rnodanpHas 3KocucTeMa
buocdepa — obmeruianerapHast o6osiouka 3eMiH, I7i€ CYIIECTBYET WJIM CYLIECTBOBaJa
*u3Hb. Pa3Butue npencrasienuit o 6uochepe B Tpyaax 3. 3iocca. Yuenue B.W. Bepnaackoro o
o6uocdepe. Obmactu 6nocdepst u e€ cocras. JXKupoesemecTBo 6uocdeps! U ero HyHKIHH.
3akoHOMEPHOCTH cymiecTBoBaHUs Ouocheprl. OcobenHocTn Onocdepbl Kak TI0OATbHON
9KocucTeMbl. JluHammueckoe paBHOBecue B Omocdepe. KpyroBoporel  BemecTB U
OMOreoXMMHYEeCKue IMKIBl (yriaepoja, a3oTa). PUTMUYHOCTH sBIICHHIB Onochepe.

3onanbHOCTh OHOchepnl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC
jeca, CMEUIaHHbIe U HIMPOKOJIMCTBEHHbIE J€ca, CTENHU, CaBaHHBI, IyCTHIHU, TPOIMUYECKHE Jeca,
BBICOKOTOPBs. KituMar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U QyHKIUS KUBBIX CUCTEM, OIIEHKA X PECYpCHOTO MOTEHIMaNa U OuocdepHbIX
GyHKIHA.

JlemoHCcTpanuu

IToprpetsr: B.1. Bepnanckuid, 3. 3rocc.

Tabmumer u cxemel: «l'eochepsr 3emmm», «KpyroBopor azora B mpupome»,
«KpyroBopot yriepoaa B IPUPOJICY, «KpyroBopor kuciopoga B
npupoze», «KpyroBopor Bozsl B npupoae», «OCHOBHbIe OMOMBI cylmny», «Knumarnueckue
nosca3deminy, « TyHapay, «Taiiray, «Cwmemannbii nec», «lInpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHY», « Tponuyeckuit gecy.

ObopynoBanue: repdbapun pacTeHUH pa3HbIX OMOMOB, KOJIJICKITMH )KUBOTHBIX.

Tema 11. YestoBek 1 OKpykaloas cpeaa
DKOJIOTHYECKUE KPH3UChI W WX NpuuuHbL. Bo3geiicTBue denmoBeka Ha Owuocdepy.
3arpsi3HeHuEe BO3AYyIIHOW cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHHWE BOJHOU cpeabl. OXpaHa BOAHBIX
pecypcoB. Pa3zpymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue Kinmara.
AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENIBHBIN M KUBOTHBIA MUP. OXpaHa pacTUTEIBLHOIO
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¥ )KUBOTHOTO Mupa. OCHOBHBIC IPUHIUITBI OXpaHbl pupoabl. KpacHpiekaurn. Ocod0 oxpaHseMble
npupoanblie Tepputopun (OOIIT). borannyeckue cazibl U 300JI0THUECKUE TTAPKH.

OCHOBHBIC TIPUHIIMITEI YCTOMYMUBOTO PA3BUTHS 4YeJIOBEYECTBA M MPHUPOJIBL. PanmonHambHOE
MPUPOJONONB30BAaHME W COXpaHEHHE OMOJOTHYECKOro  pasHooOpasus 3emuu.  OOmue
3aKOHOMEPHOCTH TJIO0AIBHBIX 3KOJOTHUECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa H
€r0 BepOSTHBIC TIOCTIEICTBHSI.

Pa3BuTne METO0B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MporeccoB. CucmemHubie
uccneooganusi nepexooa K pecypcocbepezaroujelrl U KOHKYPEHMOCNOCOOHOU OSHepeemuKe.
Buonoeuueckoe paszmoobpaszue u o6uopecypcol. Hayuonanvnvle ungopmayuonnsvie cucmemol,
obecneuusaowue 0ocmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX 6U008 U IKOCUCTHEM.
OcHogbl  3KOpeabunumayuy  dKocucmem U  cnoco6o8 60pbbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u Ha3eMHbIX IKOCUCTEM.

JlemoHCcTpanuu

Tabmumpl 1 cxembl: «3arps3HeHHEe atMocheprl», «3arps3HeHue THAPOCHEPHD»,
«3arpsi3sHeHne MouBbY, «[lapHUKOBBINA 3P dexT», «Ocob0 oXpaHseMble TPUPOTHBIE
TeppuTopun», « MoJIenH yrpaBIsieMOTO MUPay.

O6opynoBanue: ¢hoTorpaduu oxXpaHseMbIX PACTCHUH 1 )KUBOTHBIX KpacHO# KHUTH
Poccuiickoit ®eneparun, KpacHoil KHUTH peruoHa.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
1O BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3VIJIBTATHI

@®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHUS 00yUalOIIMMUCATIPOTPaMM
cpenHero o0mniero 00pa3oBaHUs: TUYHOCTHBIE, METANIPEAMETHBIE U MTPEIMETHBIE.

B crpykType JIMUYHOCTHBIX pE3yJNbTaTOB OCBOEHHUS IMPOTrpamMMbl MO OHOJOTMH BBIIEIECHbI
CICNYIOMNE  COCTABJISIIONIME:  OCO3HAHHE  OOYYAalONIUMHUCS  POCCHMCKON  I'pakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTM K CAaMOPa3BUTHUIO, CaMOCTOSTEIBHOCTH U CAMOOIPEAENICHUIO,
HAIMYUE MOTHUBAlMA K OOYYCHHIO OWOJIOTHH, IIEJICHAMPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOKICHHUI THYHOCTU HA OCHOBE KJTFOUEBBIX [ICHHOCTEH M UCTOPUYECKUX  TPAIUIUN  pPa3BUTHS
OMOJIOTHYECKOTO  3HAHUS, TOTOBHOCTbU CIIOCOOHOCTh OOYHYaIOLINXCSl PYKOBOJICTBOBATHCS B
CBOEH  JEATEIbHOCTHM IEHHOCTHO- CMBICIOBBIMH  yCTAHOBKAMH, MPUCYUIUMHU  CHUCTEME
OHOJOrHYEeCcKOro 00pa3oBaHMsl, HAIUYUE [TPABOCO3HAHUS IKOJIOTUYECKON KyJIbTYphbl, CIIOCOOHOCTH
CTaBUTh 1I€JIM U CTPOUTDH KUZHEHHBIE MJIaHbI.

JIm4HOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOTrpamMMbl IO OHOJOTHUM JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHUTATEIHbHON AESTEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU  [IEHHOCTSIMH, MPHHITHIMU B
o0I1iecTBe MpaBUIaMi U HOPMaMU TIOBEICHUST W CIOCOOCTBYIOT — TpoIleccaM  CaMOTIO3HAHUSA,
CaMOBOCIUTAHUS M CaMOPAa3BUTHUSA, Pa3BUTHUsI BHYTPEHHEW MO3ULUU JUYHOCTH, NMATPUOTHU3MA U
YBaXXEHUA K 3aKOHY WU NPABOMOPSIKY, YEIOBEKY TpyJa M CTapuieMy MOKOJIEHHUIO, B3aUMHOTO
YBa)KEHUsI, OEPEKHOT0 OTHOUICHHS K KYJIbTYpPHOMY HaCJIETUIO u TpaauLusM
MHOTOHAIIMOHATILHOTO Hapoaa Poccuiickoit denepanuin, TpUpOIEe U OKpYyKalOIIed Cperne.
JInaHOCTHBIE pe3yNbTaThl OCBOEHHS YydeOHOro mnpeamera «buonorus» OOMKHBI OTpa)karhb

TOTOBHOCTb U CTIIOCOOHOCTH 0o0ydJarommxcsi  PYKOBOJCTBOBAThCS  C(HOPMHUPOBAHHOM
BHYTPEHHEW MO3UIUEH JIMIHOCTH, CUCTEMOU [IECHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX
BHYTPEHHUX YO€XKIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCUICKOTO OOIIEeCTBa,
pacuIMpeHue >KU3HEHHOTO OIbITa U OMbITA ACSITEIIBHOCTH B MPOLIECCE pealiu3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIUTATEIBHOMN NESITEIILHOCTH, B TOM YUCJIE B YACTH!

1. rpa:kIaHCKOro BOCIIUTAHUSA:

chOPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3MIIMM  OOydYaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHME CBOMX KOHCTHTYLHOHHBIX IIpaB M O0OA3aHHOCTEH, YBa)XKEHHWE 3aKOHA U
MPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAEATENILHOCTU TNPH CO3/aHUHM Y4YEOHBIX MPOEKTOB,
penieHnn y4eOHbIX U MTO3HABATEIIbHBIX 3a]1a4, BHITOTHEHUN OMOJIOTUYECKUX AKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENesATh COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHUIO K SIBICHUSIM COBPEMEHHON
JKM3HHU U OOBICHSITE €€;

YMEHHE YUYUTHIBATh B CBOMX JIEHCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBHUS
JIOJIEH ¢ pa3HBIMH YOKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU U COLIUATILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBITIOJHEHUS YyUYCOHBIX,
MO3HABATENIBHBIX W HUCCIIEJOBATENILCKUX 3a7ad, YBAKUTEIBHOTO OTHONICHHS K MHEHHUIO
OIIIOHEHTOB MPH 00CYXICHUN CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOH JIEATEIIBHOCTH;
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2. NIaTPMOTHYECKOT0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON T'PAKIAHCKOM HMICHTHUYHOCTH, MATPUOTU3MA, YBAKCHUS K
CBOEMY HapoJ.ly, 4YyBCTBa OTBETCTBEHHOCTH Iiepell PoAauHON, TOpAOCTH 3a CBOW Kpal, CBOIO
Ponuny, cBOM S3bIK U KyJNbTYpY, NPOILIOE U HACTOALIEE MHOIOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACJIEIUIO U MaMSATHUKAM MPUPOJbI, JOCTHKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAC;

CIOCOOHOCTH OIICHMBAThH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJCHUE M pa3BUTHE OMOJIOTHH,
IIOHUMAaHHus 3Ha4YCHUA 61/IO.HOI‘I/II/I B TIO3HAHWH 3aKOHOB TIpUPOABLI, B JKH3HHU YCIIOBCKAa U
COBPEMEHHOTO 00IIeCTBa;

uzeitHas yOexa1E€HHOCTb, TOTOBHOCTh K CIy:KE€HHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3. IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
OCO3HaHUE IYXOBHBIX IIEHHOCTEH POCCHICKOro Haponaa; chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MIOBEICHHSI;
CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUsI, OPUECHTUPYSICH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH;
OCO3HaHWE JIMYHOTO BKJIAJa B IIOCTPOCHHE YCTOWYMBOTO OyAyIIEro; OTBETCTBEHHOE
OTHOIIIEHWE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEH CEMEWHOW >KM3HM B COOTBETCTBHUU C TPAJAMUIMSIMHU HApPOIOB
Poccuu;

4. 3cTeTHYECKOr0 BOCIIMTAHUS:
3CTCTHUUYCCKOC OTHOIICHUEC K MI/Ipy, BKJIFOYas1 3CT€TI/IKy 6I>ITa, Haquoro U TCXHHUYCCKOT' O
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMECTBEHHBIX OTHOLICHUIA;
IIOHUMAaHHUEC S5MOIINMOHAJIBHOI'O BOB,Z[GI\/'ICTBI/IH )I(HBOﬁ HpI/IpOI[BI n e'é OECHHOCTHU, TOTOBHOCTH K
CaMOBBIpa)KeHI/IIO B pa3HBIX BHIax I/ICKYCCTBa, CTpeMJ'IeHI/Ie HpOHBHHTB
KayeCTBa TBOPUYECKOH JIMIHOCTH;

5. puznueckoro BocnuTaHus, GopMHPOBAHNS KYJIbTYPHI 310POBbSI H IMOLMOHATHHOTO
Os1aromostyqusi:

MMOHMMAaHUE W peaju3alys 3J0pOBOr0 M OE30MacHOTo 00pasza KU3HM (3J0POBOE NMHUTAHUE,
coONrofieHle TUTMEeHUYECKUX IMpaBWJI U HOPM, CcOaTaHCUPOBAHHBIA PEXHUM 3aHITHH U OTIbIXA,
peryisipHas ¢puznyecKas aKTUBHOCTD), OEpeXHOT0, OTBETCTBEHHOTOU KOMIIETEHTHOTO OTHOILIEHUS
K COOCTBEHHOMY (PM3HYECKOMY U TICUXUYECKOMY 37I0POBBIO;

NMOHUMAHWEC NCHHOCTH MpaBUJI HHAWBHUAYAJIbHOT'O U KOJIJICKTUBHOT'O 6€3OHaCHOFO IIOBCACHUSA
B CUTYAaLUAX, YITPOKAOUIUX 300POBBIO U JKU3HHU JIFOACH;

OCO3HAaHHE TOCIEACTBUM M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEeOIeHHs aJKOTroJs,
HapKOTHUKOB, KypeHUs);

6. TPy10BOT0 BOCIIUTAHMS:
TOTOBHOCTD K TPYAY, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOTI00HE;
TOTOBHOCTh K aKTUBHOU ACATCIIbHOCTU TEXHOJIOTHYECKON U COHHaﬂbHOﬁ HAIpaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSATEIHHO BBITIOIHAThH TaKyIO 1E€ATEIbHOCTb;

MHTEpEC K pa3iudHbIM cepaM NpodheCCHOHATBLHON NEeSTENbHOCTH, YMEHHE COBEpIIATh
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OCO3HaAHHBIN BEIOOP Oyaymei mpodeccru U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUTAHBL;
TOTOBHOCTb M CIIOCOOHOCTh K 0OOpa30BaHHI0O U CaMOOOpA30BAaHMIO HA TNPOTSHKEHUU BCEH
KHU3HH,

7. 3K0JIOrH4e€CKOro BOCIMUTAHUA:

AKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHUE K TPHUPOJE KaK HCTOYHUKY KU3HHM Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

TIOBBIIICHUE YPOBHS OSKOJIOTHYECKOW KYJIbTYPBI: MTPHOOPETCHHE OMbITa TUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX MOCIEACTBUI JJIs1 OKPY>KAIOIEe Cpeibl;

OCO3HaHUE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX TPOoOJIeM M TYyTeH WX pEIICHHUS;
CIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble MPU H3YYCHHH OWOJIOTHU 3HAHUS U yMEHUS TIPHU
pemieHun mpooJieM, CBA3aHHBIX C PAIMOHAIBHBIM TPHUPOAOIIOIH30BaHUEM (COOTIOACHUE TIPABHUIT
TTOBEICHHUS B PUPOJIE, HANIPABIICHHBIX HA COXPAHEHHE PABHOBECUS B AKOCHCTEMAX, OXpaHy
BUJIOB, 3KOCUCTEM, Onochepsl);

AKTUBHOE HENpHUATHE JEHCTBUM, NPUHOCIIIMX BpEI OKPYXKAIOUIEH MPUPOJHON Ccpele,
yMEHHE TMPOTHO3UPOBATH HEOJATONMPUATHBIC SKOJOTHMUECKHE TOCIEACTBHS TPEANPUHUMACMBIX
JIEUCTBUU U MPEIOTBPAIATH UX;

HAJIMYUE PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIBITA
JEATEIIbHOCTH  DKOJIOTUYECKOW  HAMpPaBICHHOCTH, YMEHHUA PYKOBOJCTBOBAaThCA HUMH B
M03HABATEJIbHOM, KOMMYHHMKATHBHOM W COLUMAIBHOW MPAKTUKE, TOTOBHOCTHM K YYacTHUIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMUYE€CKON HAPaBIEHHOCTH;

8. IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:
cpOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKd W OOIIECTBEHHOW IPAKTUKH, OCHOBAaHHOTO Ha JHAlOre KYJIbTYp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHDE;
COBEPIICHCTBOBAHNE S3BIKOBOW M YNTATEIBCKOW KYJIBTYpHl KaK CPEICTBAa B3aMMOJCHCTBUS
MEK/Ty JIIOJJbMH U TIO3HAHUS MUDA;

MMOHUMaHuEe CrenupuKd OWOJOTUM KaK HayKd, OCO3HaHWs €€ poiau B (HOPMHPOBAHUHU
palMOHAILHOTO ~ HAayYHOTO  MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO NPEICTaBICHHUS 00
OKpY’KalolleM MHpE KaK O €IMHCTBE MPHUPOJBI, YeIIOBEKa M OOIIECTBA, B TIO3HAHWUU MPHUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH MTPOOJIEM COXpPAHEHUS TIPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OHOJOTMM JUISI COBPEMEHHON IMBWIM3ALMH: OOECTIeYeHUs
HOBOTO YPOBHS pa3BUTHUS MEIUIUHBI, CO3JIaHHE IEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTh pecypcHble MpoOJieMbl Pa3BUTHS YEJIOBEYECTBA, MOMCKA IMyTEH BBIXOAA W3 TIIOOATBHBIX
HKOJIOTHUECKUX MpobieM U obecrieueHus mepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOJIHBIXPECYPCOB M POPMHUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUHM OWOJIOTMYECKUX 3HAHUHM B IIENAX MOBBIMICHHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIMOHATHHON
IPaMOTHOCTH 00yYaromuxcs, opMUpyEeMON IPU N3y4EHUHONOIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IIO3HAHMSA, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONb30BaTh TOJy4YaeMble 3HAHUS [UId aHalu3a M OOBSICHEHUS SBICHHM
OKpPY’)KaIOIIET0 MHpa W MPOUCXOAANIMX B HEM HU3MEHEHHUH, yMEHHE JenaTh OOOCHOBaHHBIC
3aKIIIOYCHUST Ha OCHOBE HAyYHBIX (aKTOB ¥ HMMCIOIIUXCS JTaHHBIX C IEJBI0 MOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS TSI PEIICHUS IPOoOIeM

B pCAJIBHBIX ) XU3HCHHBIX CUTYalUAX;
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OCO3HaHHE LEHHOCTH HAyYHOH MAEATEILHOCTH, TOTOBHOCTH OCYIIECTBIATH HPOEKTHYIO H
HCCIIEIOBATEIbCKYIO eI TeIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIHOCOOHOCTh K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAHHH 10 OHOJOTMHM B COOTBETCTBUH C IKU3HCHHBIMH
NOTPEOHOCTAMH.

METAIIPEJIMETHBIE PE3VJIbTATbI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS Y4ueOHOro mpeamera «bHOIOTHS» BKIIOYAIOT:
3HaUMMBbIE  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIMIUXCS  MEKIUCIUILIMHAPHBIE
(MeXMIpeIMeTHBIC) 00IeHAYYHBIC TIOHATHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOU KapTUHBI MUpA U
cnenuuKy METOAOB IO3HAHUS, HCIONb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, dHEPIHs,
SBJIEHUE, MPOIIECC, CUCTEMa, HAYYHBIN (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieJoBaHue, HaOJIOJeHUE, M3MEpPEHHE, HKCIEPUMEHT U JIpyrue); yHHBepcalbHble YydeOHbIE
neiictBus  (MO3HaBaTelbHbIE,  KOMMYHUKAaTUBHBIE,  DETrYyJSTUBHbIE),  oOecleynBaronme
dbopmupoBanre (HYHKIMOHAIBHON TPaMOTHOCTH W COIMAIBHOM KOMIIETEHIIUU OOYyYaroIuXCs;
CIOCOOHOCTh o0yyaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE MEXIUCHIUTTHNHAPHBIC,
MHUPOBO33PECHUYECKHUE 3HAHUS W YHUBEpPCAbHbIC Y4YeOHbIE JMCWCTBHS B TIO3HABATEILHOH U
COLIMAJIbHOM ITPAKTUKE.

B pesynprare wu3ydyeHuss OHONOTMHM HA YPOBHE CpeOHEro oOmero oOpazoBaHHs Yy
oOyuaromierocss  OyayT chOpMHUpPOBaHBI IMO3HABATENIbHbIC YHUBEPCAIbHbBIC yueOHbIE IeicTBuS,
KOMMYHHUKATHBHbBIC YHUBEPCAJIbHbIC yUeOHbIe NCUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbBIC YUeOHbIE
JIEHCTBHSI, COBMECTHAS JACATEIBHOCTD.

ITo3HaBaTebHBIC YHHBepcaJdbHble y4eOHbIC AeliCTBUS

ba3zosvie nocuueckue deticmeusi:

CaMOCTOSITENTLHO  (DOpPMYIHpOBaTh M aAKTyalM3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh MPHU OCBOCHHUH 3HAHWN MPUEMBI JIOTHUECKOTO MBINUICHUS (aHaIHM3a, CHHTE3a,
cpaBHEHUS, KiIaccupuKaIu, 0000IIEHNS ), PACKPBIBATH CMBICT OMOIOTHIYSCKUX TOHITHI (BBIACIATH
UX XapaKTepHbIC TIPU3HAKHU, YCTAHABIIMBATD CBS3H C IPYTHMHU TOHATHSIMH );

OTIpEACTATh IIeN JEATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPHH WX JOCTHKCHUS,
COOTHOCHUTH PE3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

MCIOJIb30BaTh OMOJIOTUYECKUE TOHATHS AJI1 OOBSICHEHUS (PaKTOB U SIBIICHUHN KUBOUIIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIC, ETYKTUBHBIC, 10 AHAJIIOTHH), BBISIBIATH
3aKOHOMEPHOCTH U TPOTHBOPEYHS] B PACCMATPUBAEMBIX SIBICHHSIX, (OPMYIHUPOBATH BBIBOIBI U
3aKJTIOYCHHS,

MPUMEHSTh CXEMHO-MOJICNIbHBIC CPENICTBA ISl MPEICTABICHUS CYNIECTBEHHBIX CBSI3CH W
OTHOIICHWI B W3yYaeMbIX OMOJIOTHYECKHUX OOBEKTaxX, a TakKe MPOTHBOPEUYHI pPa3sHOTO poja,
BBISIBIICHHBIX B PA3JIUYHBIX HHOOPMAITMOHHBIX UCTOYHHUKAX;

pa3pabarheiBaTh IUJIAaH PEIICHUS TPOOJIIEMbI ¢ YIETOM aHAN3a UMEIOIIUXCS MATEPUATBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JI€ATEIHHOCTh, OILIGHUBAThH COOTBETCTBUE pPE3YyJIbTATOB IIEISIM,
OILICHUBATh PUCKH MOCIIEICTBUI e TSILHOCTH,

KOOPJMHUPOBaTh M BBINOJHITE pabOTy B YCIOBUSAX PEATBHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI,
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pa3BUBaTh KPEaTUBHOE MBILUICHUE TIPU PELLICHUH )KU3HEHHBIX MPoOIeM.

FBazosvie uccnedosamenvckue oeticmeusi:

BIIQJICTh HAaBBIKAMH Yy4e€OHO-MCCIIEOBATENLCKOH M TIPOSKTHOW ACSITENbHOCTH, HAaBBIKAMHU
paspemieHus npoOIeM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K CaMOCTOSITENILHOMY TOHMCKY METOJIOB
pElIeHUs TPaKTUIECKUX 33714, TPUMEHEHUIO PA3IMYHBIX METO/IOB TIO3HAHHUS,

WCTIOJB30BAaTh pa3IMYHbIE BHUIBI JEATCIBHOCTH 110 TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTany, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4YEOHBIX CHTYalMsiX, B TOM YHCIE MPH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX TIPOCKTOB;

(dbopMHpOBATh HAyYHBIA THUN MBIIIICHUS, BIAJIETh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMU
TOHATHUSIMH U METOIAMHU;

CTaBUTh W (DOPMYIHPOBATH COOCTBEHHBIC 33a7aud B OOpa30BATENbHON EATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITH IIPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTYaJIM3HPOBATh 33/1a4y, BBIIBUTAThTUIIOTE3Y
e€ pelIeHus, HaXOAUTh apTyMEHTHI JJIS JOKa3aTeIbCTBA CBOUX YTBEPKICHUH,3a/1aBaTh TapaMeTPhI
U KPUTEPUU PEUICHUS;

aHAIIM3UPOBATh MOMyUYEHHBIC B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYECKH OLIEHUBAThH
WX JJOCTOBEPHOCTbH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, OILICHUBATh NPUOOPETEHHBIA OMBIT; OCYIIECTBISTH

IeJICHAIPABJICHHBIA TTOUCK MIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBHS B MPOPECCHOHATBHYIO

cpeay,
YMETb  IEPEHOCHUTH 3HaHUS B II03HABATEIbHYIO U TPaKTHYECKYIO 00JacTH
KU3ZHEAEATECIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTei;

BBIIBUT'aTh HOBLIC UJICH, TPCAJIAraTh OPUTMHAJIBHBIC ITOAXOAbI U PCILICHU, CTaBI/ITBHpOGHGMBI
" 3ala4i, JOITYCKAOMIKUC aJIbTCPHATUBHLIC PCIICHUS.

Paboma c ungopmayueri:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HHQPOpMANHMH (TEKCTe Y4eOHOTO MOCOOus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIIOTMYECKUX CIOBapsX W CHPaBOYHUKAX, KOMIBIOTCPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHaTM3UpPOBaTh HMHGPOPMAIMIO PA3JIUYHBIX BHIOB H (hopm
NPeJICTaBJICHUS, KPUTUIECKU OICHUBATH €€ JIOCTOBEPHOCTh HHEITPOTHBOPEUYHNBOCTH;

dbopMyIHpOBaTh 3ampochl W MPHUMEHSATh pPAa3UYHbIE METOJBI IPH IOHCKE M OTOOpE
Ounonoruveckoi nHPoOpMaIuu, HEOOXOIUMOH JIJIS BHITTOJIHEHUST YIeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCHOJNB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO HCITOJIb30BAHHS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh ONTHMAIBHYIO (HOpMYy TIPEACTABJICHHS OWOJIOTHYECKOM
nHpopmanuu (cxemsl, Tpaduku, TuarpaMMbl, TaOJIUIBI, PUCYHKU H IPYTOE);

UCTIOJb30BAaTh HAYYHBIA SI3bIK B KayeCTBE CPEICTBA NpH paboTe ¢ OWOIOTHYECKOH
uH(popMaIiel: MPUMEHATh XUMHYECKHE, (U3NYCCKUE W MATeMaTUYeCKHUE 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOIb30BaTh W TPEOOpPA3OBLIBATH 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BIIQJICTh HABBIKAMHU pACMO3HABaHUS W 3alIUThl  HHpOpMammu, WHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

KoMMyHHUKaTHBHbIe YHUBepcalibHbIe yueOHble AeiicTBUS
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Obwenue:

OCYIIECTBIATH KOMMYHHMKAIlMd BO BCEX cdepax KHU3HH, AKTHBHO Yy4YacTBOBaTh B
JIUaore WM JAWCKYCCHH TII0 CYIIECTBY OOCYy)KaaeMoi TeMbl (yMEHHE 3aaaBaTh BOIPOCHI,
BBICKa3bIBATh CYXICHUS OTHOCHUTEIILHO BBITIOJHEHHUS MIPEIaraéMoii 3a/1a4M, YYUThIBATH HHTEPECHI
U COTJIaCOBAaHHOCTH IMO3UIIHI APYTUX YUACTHUKOB JHAIOra WK AUCKYCCHH);

pacmo3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIIECHUS, TIOHUMATh 3HAUECHUE COIMAIILHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallUd, YMETh CMAr4aTh KOHQIMKTHI U BECTH
MEPETOBOPHI;

BJIQJIETh PA3UYHBIMU CIOCOOaMH OOIIEHHMS] M B3aUMOJCHCTBHS, MOHUMATh HAMEPEHHS
JIPYTHX JIIOCH, MPOSBIATh YBKUTEIHHOE OTHOIIEHHE K COOECeIHUKY UB KOPpPEKTHOU (opme
(dbopMyIIHpPOBAaThH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJOTMYHO M3J1araTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM SI3bIKOBBIXCPEICTB.

Coemecmuas 0essmenbHOCMb:

MOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIAHONW W WHAMBHIYyAIBHON pPaOOTHI Mpu
perieHur OMOJIOTMYECKOM TpoOIeMbl, 000OCHOBBIBATh HEOOXOIUMOCTH MPUMEHEHHUS TPYIIOBBIX
dbopM B3aUMOJICHCTBUSI PU PEIICHUH yU4eOHOM 3a1a4H;

BBIOMpATh TEMAaTHKYy M METOJIbI COBMECTHBIX JIEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KakJI0TO 4iIeHa KOJJIEKTHBA,

MPUHUMATD LEJIM COBMECTHOM JESATENIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH ICHCTBUS
110 €€ JOCTHKEHUIO: COCTABJIATH IUIAH ACUCTBUH, PACIPEIEIATh POJIM ¢ YYETOMMHEHNUN YYaCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KAYE€CTBO CBOETO BKJIaJa U KaKJOT0 YYaCTHHKA KOMaHbl B OO pe3ysbTar Mo
pa3paboOTaHHBIM KPUTEPHUSIM;

npenjaraTh HOBBIE MPOEKTHI, OIEHWBATH HUACH C MO3WIUU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIISTH MO3UTUBHOE CTPATETUUYECKOE MTOBEACHHUE B PA3IMYHBIX CUTYAILUSX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJlbHble y4eOHbIe NelCTBHUS

Camoopaanuzayus:

UCIOJIb30BaTh OHOJOIMYECKHE 3HAHUS [UId BBIABICHMS NpoOJEeM U HX pELICHUs B
KU3HEHHBIX M YUEOHBIX CUTYaIHSIX;

BbIOMpPATh HAa OCHOBE OMOJOIMUYECKUX 3HAHUI I1IEJIEBBIE M CMBICIOBbIE YCTAaHOBKHB CBOUX
JNEUCTBUAX M IIOCTYNKAX IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKpPYXKalOIIMX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATEIbHYIO JEATENbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7]aull B 00Pa30BaTEIbHON 1E€ATENIBHOCTH U )KU3HEHHBIX
CUTyalHUsX;

CaMOCTOSITENIHO COCTAaBJIATH IJIAH PEIICHHs MPOOJIEMBI ¢ YUETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JenaTb OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
peuieHus

OLIEHUBATh MPUOOPETEHHBIHN OIBIT;
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CIOCOOCTBOBaTh (POPMUPOBAHUIO M IMPOSBICHUIO IIHPOKOH SPYAMIIUMN B pa3sHBIX 001acTAX
3HAHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.

CamokoHmpons:

JlaBaThb OLICHKY HOBBIM CHTyallUsiM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LICIISM;

BJIaJIeTh HABBIKAMH IO3HABATEIILHOW peQIIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUH U
MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BATh MPUEMBI peduieKCcuu 1is
OLIEHKU CUTYaIllH, BEIOOpAa BEPHOTO PELICHMS;

YMETh OLICHMBATh PUCKM M CBOCBPEMEHHO IPUHHMMATh PEIICHUS [0 HUX CHWKCHHIO;

IIPUHUMATh MOTHUBBI ¥ aPTyMEHTBI IPYTUX IIPU aHAIIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

Ipunsamue cebs u opyeux:

MIPUHUMATH CeOsl, TOHUMAasi CBOM HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATH MOTUBHI U apTyMEHTHI IPYTUX [P aHATTN3€ PE3yILTATOB JIEATEIILHOCTH;IPU3HABATH
CBOE TIPaBO W MPABO APYTUX HA OIIUOKH,

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HIIUU IPYTOTO YETIOBEKA.

[NPEJAMETHBIE PE3VJIBTATDBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHUS COAEpkKaHHsS YydeOHOro mnpenmera «buomorus» Ha
yriIyOnE€HHOM YpPOBHE OPHEHTHPOBAHBI Ha oOecredeHrne MpOoPHILHOrO 00y4YeHHs O0ydarommXcCs
O6uonornu. OHU BKIIIOYAIOT: crenuduyeckue A1 OMOJOTHH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEHCTBUI MO OCBOEHHIO, MHTEPIPETAllUd M MPeoO0pa30BaHUIO 3HAHUN, BHUABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHMM M MX MPUMEHEHUIO B PAa3IMYHBIX Y4YEOHBIX, a TaKK€ B pealbHbBIX
YKU3HEHHBIX cuTyanusx. [IpenMerHbie pe3ynbTaThl IPeICTaBICHbI 10 TOAAM U3yUYEHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpeamera «buonorus» B 10 kiacce
JIOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHUI O MECTE€ M pPOJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MIPHUPOJIBI U PEIICHUN
npo0JieM PalMOHAIBHOTO PUPOIOTIONB30BAHUS, O BKIIAJEC POCCHICKUX U 3apYOCKHBIX YUEHBIX B
pa3BHUTHE OMOJIOTHUH;

BIIQJICHUE CHCTEMON OMOJOTHYECKHX 3HAHWI, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA, OpPTaHW3M, METa0OJIU3M, TOMEOCTas,
CaMOPETYJISIIHSI, CAMOBOCIIPOM3BEICHUE, HACTIEICTBEHHOCTh, HI3MEHYHBOCTh, POCT W pPa3BUTHE),
Oomonormueckue teopun  (kimerouHas — Teopus T. IlIBanna, M. Illneiinena, P. Bupxona,
XpOMOCOMHasi Teopusi HacienctBeHHoctu T. Moprana), yuenus (H.M. BaBumoBa — o 1eHTpax
MHOTO00pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (eAMHOOOpa3us IMOTOMKOB
MEPBOro IMOKOJIEHHUS, PACIIEIUICHHs], YUCTOThI TaMeT, He3aBUCUMOro HacienoBanus ['. Mennens,
TOMOJIOTUYECKHX PSIZIOB B HAcJIeACTBeHHOW wu3MeHunBocth H.M. BaBunora), mnpuHIIUIIBI
(KOMILJIEMEHTApHOCTH);

BIIQJICHUE OCHOBHBIMH METOJlaMU  HAYIHOTO MO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKNX HCCIECNIOBAaHUSX JKUBBIX OOBEKTOB (OMHCAHHWE, HW3MepeHue, HaOIoJeHuE,
AKCIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHBIC NPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHHU3MOB, B TOM YHCJIE OaKTepwii, TpuOOB, pacTEHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTaHOB U CHCTEM OPTaHOB PAaCTCHH, JKUBOTHBIX, YEIIOBEKA,
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IPOLIECCOB  JKU3HENESATEIBHOCTH, NPOTEKAIOIMX B OPraHW3Max pAacTEHUH, J>KUBOTHBIX U
YeJloBeKa, OMOJIOTHYECKUX IMPOLIECCOB: 0OOMEHa BeulecTB (MeTaboiIM3M), TMPEeBpalICeHNUs YHEPIUH,
Opo>XKeHHsI, aBTOTPO(PHOrO W TreTepoTpO(HOro THIOB MUTAHHS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeToreHes3a, SMOPUOreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA, Pa3MHOKEHUS,
UH/IMBUYAIbHOTO Ppa3BUTHSl OpraHM3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TIeTEpO3HCa,
HCKYCCTBEHHOTO 0TOODA;

yYMEHHE YCTAaHABIHMBATh B3aUMOCBS3M MEXKIy OpPraHOMAAMH KIETKH M UX (QyHKOUAMH,
CTPOCHHMEM KIJIETOK Pa3HBIX TKaHEH W MX (QYHKIHMSIMHU, MEXIy OpraHaMH M CHCTEMaM{ OPraHOB Y
pacTeHnH, )KUBOTHBIX M YEJIOBEKa U UX (QYHKIMSIMHU, MKy CHCTEMaMH OPTaHOB U MX (YHKIHSIMH,
MEK/Ty dTarnamMu 0OMeHa BEIIEeCTB, dTalaMH KJICTOYHOTO IIUKJIA U )KU3HEHHBIX IUKJIOB OPTaHU3MOB,
3TanamMu YMOPHUOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTUIIOM M (PaKTOpaMH CPEIbl
00UTaHHUS;

YMEHHE BBIABIATH OTIMYUTENbHBIC NPU3HAKK JKUBBIX CHUCTEM, B TOM YMHCJIE DPACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CHMBOJIUKY JJIS TOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHUCCKHUX IPYIII;

yYMEHHE pelIaTh OMOJOTMYECKHE 3a/1aui, BBISBISATH NPUYNHHO-CIEICTBEHHBIE CBS3H MEXKITY
HCCIIEyEeMbIMH OMOJIOTHYECKUMH TPOLECCaMHU U SBJICHUSMHM, JIENIaTh BBIBOJBI M TPOTHO3BI HA
OCHOBAHMH TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpPATOPHBIE M TpPAKTUYeCKue paldoThl, COONOAaTh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1TaOOPaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
bopMyIUpys 1eNTh NCCIIeT0BAHNUS, AaHATM3UPOBATH MTOJYYEHHBIC PE3YIIbTAThI U IEJIaTh BEIBOGI,

YMEHHE y4YacTBOBaTh B YUeOHO-HMCCIEAOBATEIBCKON paboTe MO OWOJOTHM, SKOJOTHUU H
MeIUIMHe, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W ITyOJIMYHO IMPEICTABIIATH
HOJTyYEHHBIE PE3yIbTaThl HA YIEHUUECKIX KOH(PEPECHIUIX;

YMEHHE OLIEHUBATh 3TUYECKUE acTIeKThl COBPEMEHHBIX UCCIIEIOBAaHUI B 00J1aCTH OMOJIOTHU U
MEIUIUHBI (KJIOHHPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpaBIEHHOE U3MEHEHHE TeHOMa
U CO3/JaHHE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBHIOOp Oynayiied mpodecCHOHaIbHOU AESITETbHOCTU B
o0iactTi OMOJIOTUH, MEIMIMHBL, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO34KCTBA, MULICBOM
MPOMBINIICHHOCTH, YIUIyOJSATh MMO3HABATEIBHBIN MHTEPEC, HAMPABICHHBIA HA OCO3HAHHBIA BBIOOD
COOTBETCTBYIOLIEH Mpodeccuu M MPOJOHKEHHUE OUOJIOTHYECKOTO 00pa3oBaHMsS B OpraHH3aIMIX
CpeaHeronpoecCHOHATFHOTO U BBICIIET0 00pa30BaHMUA.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUs yueOHOTO mpeameta «buonorus» B 11 kiacce
JIOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE€ M POJH OHMOJOTHH B CHCTEME €CTECTBCHHBIX HAyK, B
(GOopMHpPOBaHHN  COBPEMEHHON  €CTECTBEHHO-HAYYHOH KapTHHBI MHPA,B MO3HAHUH 3aKOHOB
IOPUPOIBI M PEHICHUH 3KOJOTMYCCKHX MPOOJIEeM YelIOBEYeCTBA, a TAK)KE B PEIICHHH BOIPOCOB
palMOHAILHOTO TPUPOIOIOIb30BaHUSA, U B (DOPMUPOBAHHUH IICHHOCTHOTO OTHOIICHHUS K TPHUPOJIC,
OOIIIeCTBY, YEJOBEKY, O BKJIAJC POCCUHUCKHX M 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMCHUE BIIAJICTh CHUCTEMOH OWOJOTHYECKUX 3HAHWH, KOTOpas BKJIIOYACT ONPEACICHHS U
MOHHMaHWE CYIIHOCTH OCHOBOIIOJIAraloinX OHOJOTMYSCKUX TEPMHHOB W TOHATHH (BHI,
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sKocucTtema, Ouocdepa), Ouonornueckue Teopuu (dBoOIMOHHAs Teopus Y. JlapBuHa,
CUHTETHUEeCKas Teopus sBomonuu), yueHus (A.H. CesepuoBa — 0 HyTSIX M HalpaBICHUSX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecust Jk. Xapau u
B. BaiinGepra, 3aponbimeBoro cxonactea K.M. bspa), mpaBuna (mMunumyma HO. JluGuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH), TunoTe3sl (Tunoresa «mupa PHK» V. I'mnbepra);

yMEHHE BIAJeTh OCHOBHBIMH METOJAaMH HAyyHOTO IO3HAHUS, MCIOJIb3yEMbIMU B
OMOJIOTUYECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB U HSKOCUCTEM (OMHCaHHE, HW3MEpEeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIOCOOAMU BBISBICHUS M OLEHKH AaHTPONOTE€HHBIX HW3MEHEHWH B
PUPOJIE;

yMEHHE BBIICTSATh CYIIECTBEHHbIE MPHU3HAKUA: BUIOB, OHOIE€OIEHO30B, JKOCHCTEM W
ouocthepsl, CTAaOWIM3HPYIOMIETO, JBIDKYIIETO H  Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa,
JJIONATPUIECKOTO M CUMIIATPHUECKOTO BU000pa30BaHus, BIUSHUS IBHXKYIIUX CUJI SBOJIIOLUH Ha
reHo(OH]] TOMYJSAIUH, MPUCIIOCOOICHHOCTH OpPraHW3MOB K cpelne OOWUTaHMs, YepeaoBaHHS
HaIlpaBJICHUH 3BOMIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA3HEPTUH B IKOCHCTEMAX;

yMEHHE yCTaHaBIUBATh B3aMMOCBSI3U MEXKIY MPOLIECCAMU SBOJIOIMH, JBUKYIIMMHU CUIAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMM pAa3JIMYHBIX HSKOCHUCTEM W TMPUCIOCOOJIEHUSMU K HHUM
OpraHU3MOB;

YMEHHE BBIABIATH OTJIMYUTENbHbIE PU3HAKH JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUJOB K
cpeae oOuTaHus, aOMOTHYECKMX M OHOTHUECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUH B IKOCUCTEMAaXCBOE MECTHOCTH;

YMEHHE HUCMOJIb30BAaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JJIsi JIOKa3aTelbCTBA pOJCTBA OPraHU3MOB DPAa3HBIX CHUCTEMATHUECKUX TpPYIIL,
B3aMMOCBSI3M OpPraHU3MOB U Cpeabl OOMTAHUS, €AUHCTBA YEJIOBEYECKMX pac, HEOOXOIHMMOCTH
COXPAaHEHHUsS MHOT000pa3usi BUJIOB M DKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA,

yMEHHE pellaTh OMOJIOTMYECKHE 3a[au, BBIABISATh MPUYMHHO-CIICCTBEHHBIE CBSI3U MEXIY
UCCIIEyeMbIMH OHOJIOTMYECKHMMHU TpOLeCCaMU U SBJICHHUSIMM, JIeaTh BBIBOJBI M IMPOTHO3bI Ha
OCHOBAHMH NOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJHATH JIAOOpPATOPHBIE M TpPaKTUYeCKue paldoThl, COONIOJaTh MpaBUiIa MHpU
pabote ¢ yueOHBIM U Ta0OPaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, TMPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys Ledb UCCIeI0BaHus, aHATM3UPOBATh MTOJIYYEHHbIE Pe3yJIbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE y4YacTBOBaTh B YUeOHO-HMCCIEAOBATEIBCKON paboTe MO OWOJOTHM, SKOJOTHUU U
MEAMIIMHE, MPOBOAMMON Ha 0a3e IMIKOJBbHBIX HAy4YHBIX OOIIECTB, W IyOJUYHO MPENCTaBIAThH
MOJTy4YEHHBIE Pe3yJIbTAaThl HA YYCHUUECKUX KOH(PEepEeHIUX;

YMEHHE OLIEHUBaTh THUIOTE3bl W TEOPUHM O TMPOUCXOXKICHUM IHKH3HM, UYEJIOBEKa U
YeJI0BEYECKUX pac, O MPHUYMHAX, IMOCIEACTBUSAX M CIOCO0axX MpeNoTBpAIlEeHUs TI00ANIbHBIX
U3MEHEHUH B buocdepe;

yYMEHHE OCYUIECTBIJIATh OCO3HAHHBIN BBIOOp Oynayiield mpodecCHOHATBLHON JEesITebHOCTH B
oOnactu OMOJOTUM, SKOJIOTUH, MPUPOIONONIH30BAHUS, MEAUIMHBI, OMOTEXHOJOTUH, MICUXOJIOTHH,
BETEPUHAPUH, CEIBLCKOIO XO3sIICTBa, MUIIEBONH MPOMBIIIJIEHHOCTH, yriyOnsaTh
MO3HABATEJIbHBIN HHTEpEC, HaIpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH
npodeccuu U TPOAODKEHHE OHOJOTHYECKOro OO0pa3oBaHHMS B OpraHU3alUAX CPEIHEro
po(hecCHOHANTLHOTO U BBICIIIETO 00pa30BaHU.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaunmenoBanue tem | KosuecTBo OcHOBHbIE BUJIbI ICSITETLHOCTH
[IporpamMmmHoO€E coaepkaHue
/i y4eOHOTO0 MpeaMeTa 4acoB 00yJarIMXCs
1 | Tema «buosorust Kak HayKa»

buomnorus kak
KOMIUJIEKCHAsI HAyKa
1 KaK 4acThb
COBPEMEHHOIO
o01ecTBa

1

CoBpeMeHHas 6uoyIorus —
KOMILIEKCHas Hayka. KpaTkas ucropus
pa3BuTus Ouosoruu. buonorunueckue
HAyK{ ¥ U3y9aeMble MU TIPOOIEMBI.
dyHpamMeHTalbHbIC, TPUKIIATHBIE U
MTOMCKOBBIE HAYUYHBIE UCCIIEI0BaAHUS

B OMOJIOTUH.

3naueHue Ouosoruu B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMoJIOTHEH. 3HAUCHHE
OMOJIOTHHU B IPAKTUYECKOM
JEATEIIbHOCTH YEJIOBEKa: MEJULINHE,
CEJIbCKOM XO035IMCTBE,
MPOMBIIIEHHOCTH, OXPaHE MIPUPOJIBI.
JdeMoHcTpanuu

[TopTpeTtnl: ApuctoTrens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. JlapBuH,
V. T'apseii, ['. Mengaens,

B.U. Bepnanckuu, 1.11. I1aBnos,

PackpriBaTh copepkaHue TEPMUHOB U
MOHATUI: HAYYHOE€ MUPOBO33PEHUE,
Hay4Hasl KapTHHA MUPA, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUsL, METOBI
VCCIIEIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau APYTruxX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
YYEHBIX B Pa3BUTUE OMOJIOTUH.
OueHuBaTh Pojb OUOIOTUYECKUX
OTKPBITUHM U UCCIEA0BAHUI B PA3BUTUU
HayKH U MPAKTUYECKON AEATEIbHOCTU
JIOJIEH.

[lepeuncnars npodeccuu, CBsI3aHHbIE
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOINUTH IPUMEPHI IPAKTUYECKOTO
MCITIOJIb30BAHUS JOCTHKEHUN OMOJIOTUN
B MEJIMIIMHE, CEILCKOM XO351CTBE,
MIPOMBIIIJIEHHOCTH ¥ OXPaHE MPUPOIbI
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.. Meunuxkos, H.1. BaBuos,

H.B. Tumodees-PecoBckuii,

Ix. Yorcon, ®@. Kpuk, JI.K. bensies.
Tabumibel ¥ cxeMbl: «CBSI3b OMOJIOTUH
C ApyruMu Haykammy», «Cucrema
OMOJIOTHYECKHUX HAYK»

Hroro yacos o reme 1
2 | Tema «7KuBble CHCTEMBI U UX U3YYCHUE»
2.1 | XKuBble cucteMsl U UX 1 JKuBbIE CUCTEMBI KaK ITpeaMET PackpeiBath conep:kaHue TEPMUHOB

CBOWCTBa

uzyudeHus orosoruu. CBOMCTBA KUBBIX
CHCTEM: €IMHCTBO XMMHUUYECKOI'O
COCTaBa, JUCKPETHOCTh U LEIOCTHOCTb,
CJI0KHOCTb M YHOPSIHOYEHHOCTD
CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHu3aIus,
CaMOBOCIIPOM3BE/ICHUE,
pa3apaXxuMoCTh, U3MEHYUBOCTb,

pOCT U pa3BUTHE.

JdemoHcTpanumn

Tabaunp! 1 cxembl: « OCHOBHEIC
MIPU3HAKHU KU3HW», «bromornyeckue
cucTeMbl», «CBOMCTBA KUBOM
MaTEPUN»

Y TIOHATHUM: )KMBasi CUCTEMA, DJIEMEHT,
MOJICUCTEMA, CTPYKTYpPA; OTKPBITOCT,
BBICOKAs YIOPSIAOYEHHOCTb,
YIIPaBISIEMOCTh, UEPAPXUYHOCTD.
XapaxkTepu3oBaTh CTPYKTYpPY U
CBOMCTBA >KMBBIX CUCTEM, OTIINMYHUS
XHUMHYECKOI'0 COCTaBa 00OBEKTOB KUBOM
Y HEKUBOU MPUPOJIBI, OOIITNI MPUHITHTT
KJICTOYHOM OpraHu3aIuy KUBbIX
CHUCTEM.

CpaBHUBAaTH OOMEHHBIE ITPOIIECCHI

B HEKMBOW U KWUBOU MPUPOJIE;
PACKPBIBATh CMBICIT PEAKLINI
MeTaboJIM3Ma.

OOBSICHATH MEXaHU3MBI
CaMOpPETYJISALIMU )KUBBIX CUCTEM
PAa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
pacKpbIBaTh CyTh MPUHITUIIOB
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TMOJIOKUTEIIBHON U OTPULIATEIILHON
00paTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, POCTA U
pa3BUTHUA OPraHU3MOB

2.2

YpoBHEBast
OpraHu3anus KUBBIX
CUCTEM

YPpOBHU OpPraHU3aLMH )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIIETOUYHBIH,
TKAHEBbIN, OPraHU3MEHHBIN,
MOIYJISILIMOHHO-BHUI0BOM,
AKOCHCTEMHBIN (OMOT€OIICHOTUYECKHUIA ),
onocdepnsrit. [Iporeccsr,
MIPOUCXOIAIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE MTPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CylIECTBOBAHUSI MaTEPUH.
Haykwu, nzyuaroire kx1uBbI€ CUCTEMBbI
Ha Pa3HbIX YPOBHSIX OpraHU3AINU.
N3yuyenue )kuBbIX cucteM. MeTobl
ounonornyeckoi Hayku. Habmronenue,
M3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMATHU3ALIMUS, METAAHAIN3.
[TonsiTHEe 0 3aBUCHUMOM U HE3ABUCUMOW
nepeMeHHou. [imannpoBanue
skcnepuMmeHnTa. [loctaHoBka u
npoBepka runote3. Hyneas runoresa.
[ToHsTHE BEIOOPKH U €&
JOCTOBEPHOCTH. Pa3dpoc

B OMOJIOTHYECKUX JaHHBIX. O1ieHKa

PackpeiBaTh copepkaHuEe TEPMUHOB U
MOHSATUI: 0OMEH BEIIECTB U
MIPEBPALIECHUE SHEPTHH,
CaMOBOCIIPOU3BECHNUE,
CaMOpETYJISALUSA, PA3BUTHUE, KU3Hb,
Hay4HbIN (akT, HAy4YHBIA METO/I,
npo0iema, THIoTe3a, TEOPHs, MPABUJIO,
3aKOH.

[lepeuncnsaTh NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3allUU KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX UCCIIEIOBAHUM.
OnuceIBaTh 0COOEHHOCTH,
XapakTepHbIE JJIsSl KaXKJA0T0 YPOBHSI
OpTraHu3allu >KUBOTO.

Ha3bpiBaTh HayKu, U3y4arolIne KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHSX
OpraHHU3alNH.

CpaBHHBaTh MEX1y COOOM )KUBBIE
CHUCTEMBI Pa3HBIX YPOBHEN
OpTaHu3aliyi U MPOUCXOISIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJsibTaTtoB. [[puunHbI HCKaXKEHUS
pe3yJIbTaToB SKcniepumeHTa. [ lonsTue
CTaTUCTUYECKOIO TECTA.
JdeMoHcTpanuu

TabauIel ¥ cXeMbl: «YpOBHH
OpTaHU3alN KUBOU IPUPOIBDY,
«CTpoeHue KUBOTHOU KIIETKNY,
«Txanu )XUBOTHBIX», «CUCTEMBI
OpPraHoOB YEJIOBEYECKOI'O OPTaHU3Ma»,
«buoreoneno3y», «buochepay,
«MeToabl U3y4eHus KUBOU MIPUPOIBDY.
Oo6opynoBanue: 1a00paTopHOE
00opyI0BaHUE AJI IPOBEACHUS
HaOJII0JICHU I, U3MEPECHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckasi padora
«/cnonp30BaHue pa3InuHbIX METOJOB
IIPY U3YYEHUH )KUBBIX CUCTEMY.

[loka3pIBaTh pOJIb TUIIOTE3 U TEOPUH
B (D OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA

HToro yacoB no Tteme
3 Tema «buoJorus KJISTKN»
3.1 | McTopust OTKPBITUS 1 Knerka — cTpykTypHO- PackpbiBaTh cofiep:KaHUE TEPMUHOB U

N3Yy4YCHUS KIICTKH.
Knerounas TCOPUA

(byHKIIMOHAIbHAS €IMHHIIA YKUBOTO.

W cTopust OTKpBITHS KIETKH.

Pa6ote1 P. I'yka, A. JleBeHryxa.
Knerounas teopus (T. I1IBanH,

M. Uneinen, P. Bupxos). OcHOBHBIE

MOHSATUM: KJIETKa, OpPraHesUIbl,
AYKapHUOThI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHASI OMOJIOTHS ),
KJIETOYHAs TEOPUSL.
XapakTepu3oBaTh OCHOBHBIE TaIlbl
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TMTOJIOYKEHUSI COBPEMEHHOM KIIETOYHOM
TEOpHUH.

JdemoHcTpanumn

[Toptpertsl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpPOITIpENapaThl pACTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUaATbHBIX KJIETOK

pa3BUTHUS IIUTOJIOTHH KaK HAYKH U €€
odopMIIeHHE B KIIETOYHYIO
OuoJIoruIo.

[ToxazbIBaTh BKJIA]J YUEHBIX-OMOJIOTOB
B U3y4EHHUE KJIETOYHOI'O CTPOEHUS
OpraHU3MOB.

[TepeuncnsaTb OCHOBHBIE MTOJIOKEHUS
KJIETOYHOM TEOPUH, OOBSICHATH €€ POJIb
B (hOPMHUPOBAHUH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpA.

[TpuBOIUTH AOKA3aTENBCTBA

POJICTBA OPTaHNU3MOB

C UCI0JIb30BAaHUEM MOJIOKEHUH
KJIETOYHOW TEOPUU

3.2

MeTtoan!
MOJIEKYJISIPHOU 1
KJIETOYHON OMOJIOTUH

MeToabl MOJIEKYJISIPHOW U KIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS,
xpomaTtorpadusi, aneKTpodopes, MeTo 1
MEYEHBIX aTOMOB, MU PepeHmanTLHoe
LHEHTpU(yTUpOBaHUE,
KyJIbTUBUPOBAHHUE KIIETOK.

H3yuenue pukcuposanHvix Kiemox.
DNEeKTPOHHAsE MUKPOCKOIIHS.
Konghoxanvnas muxpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue
KAemox.

JdemoHcTpanumn

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHSTUI: MUKPOCKOITMPOBAHUE,
IPUTOTOBJICHUE CPE3OB,
nuddepeHInanbHOe OKpalluBaHue,
xpomaTtorpadusi, 351eKTpodope3, METO
MEUYEHBIX aTOMOB, IEHTpU(yrupoBaHue,
METO/JI KyJIbTYpPbI KIETOK U TKaHEH,
MeToJ pekoMOuHaHTHBRIX JIHK.
XapakTepu30oBaTb OCHOBHBIE METO/IbI
U3YYEHUS KUBON NPUPOJIBI.

['oToBUTE BpeMeHHBIE
MUKpOIpenapaThl, pacCMaTPUBATh X
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Tabmuiet u cxembl: «CBeTOBOU
MUKPOCKOID», « DIIEKTPOHHBIH
MUKpOCKOm», «VcTopus pazsutus
METOJI0B MUKPOCKOITUI.
ObopynoBaHme: CBETOBOM MUKPOCKOII
MUKPOIIpENnapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX U OaKTepUATBHBIX KIIETOK.
IIpakTuyeckas padora

«/3yueHnne MeTo10B KJIETOYHOU
ouosioruu (xpomarorpadusi,
anektpodopes, nuddepeHranTbHoe
uentpudyrupoanue, [111P)»

.

5

B CBETOBOU MHKPOCKOIT U JIeJIaTh
OITMCaHME.

OOBSCHSTH M COOJII0IaTh MpaBUIa
TEXHUKA MUKPOCKOITUPOBAHUS

Htoro yacos o teme 2
4 | Tema «XuMHu4ecKasi OpraHu3anus KIeTKI
4.1 | Xumuueckuii cocrtaB 2 XUMHUUYECKHI COCTaB KJIETKU. Makpo-, | PackpsiBath copep:kaHue TEPMUHOB U

KieTku. Bona u
MHHEPAJIbHbIE
BeIleCTBa

MHUKPO- ¥ yJIIbTPAMUKPOIIEMEHTHI.
Bona u e€ posib Kak pacTBOpUTEIIA,
peareHTa, y4actue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepanbHbIe
BEIIECTBA KJIETKU, UX OMOJIOTHYECcKast
posb. Posib KATHOHOB U AaHHOHOB

B KJICTKE.

JdemoHcTpanumn

[uarpammel: «Pacnpenenenue
XAMHUYECKUX 3JIEMEHTOB B HEKMBOU
npupone», «Pacnpenenenue

MOHSATUH: JIIEMEHTbI-OMOTEHbI, TUTIOb,
BOJIOPOHAs CBSI3b, TUAPO(DUIBHOCTD,
ruapoPoOHOCTh, TYprop, MUHEPAIbHBIC
BeIlleCTBa, Oy(pEepHBIC CUCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncnarb 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
PaznuyaTte Makpo-, MUKpPO- 1
yJIBTPAMUKPOIIEMEHTBI, BXOASIINE

B COCTaB KMBOT'0 U UX POJIb

B OpraHu3Me.

XapakTepu30oBaTh CTPOCHUE U CBOMCTBA
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XUMHYECKHUX 3JIEMEHTOB B JKMBOM
MIPUPOAE.

Ta6nuiel u cxembl: «Ilepuoanueckas
Ta0INIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJBIY,
«BeriecTBa B COCTaBE OPraHUu3MOBY

BOJIBI; OOBSICHATH MPUYHUHBI €€ 0COOBIX
CBOMCTB M (hYHKIIUHU B KJICTKE.
[Toka3bIBaTh pOJIb KATHOHOB M aHHOHOB
B 00€CTICUeHNUH MTPOIIECCOB
KHU3HECITSILHOCTH (OCMOPETYIISIIHS,
CO3/1aHHE MEMOPAaHHOTO MOTEHIHAIA,
peryJisiiust paboThl OEIKOB), pabOThHI
Oy(epHbIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHHS
¥ (QYHKIIMH HEOPTAaHHMYECKUX BEIIECTB
KJICTKH

4.2

Opranuyeckue
BEILIECTBA KIETKH —
Oenku

Opranuyeckue BelecTBa KIeTKH.
buonornueckue nonumepsl. benku.
AMHIHOKHCIIOTHBINA COCTaB OEJIKOB.
CTpyKTyphl OCJIKOBOM MOJIEKYJIHI.
[lepBuuHas cTpykTypa Oemnka,
NenTUIHas CBA3b. BTopruuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henarypanus. CBoiicTBa OEIKOB.
Krnaccudukanus 6enkos.
buonorudeckue GyHKIIUN OCIKOB.
Ipuonwi.

JdemoHcTpanumn

IToprper: JI. IlomuHr.

Tabmuiet u cxeMbl: «CTpoeHHe
MOJIEKYJIbI 0eKay, « CTPyKTYyphbI
OEITKOBOI MOJICKYIIBD).

PackpbiBaTh copepxaHne TEPMUHOB U
HNOHSTHUN: MOHOMEDPBI, OJIUMEPHI, OEJI0K
(OpoTeuH), NenTua, aMUHOKHCIIOTA,
NENTHU/IHAS CBA3b, OJIUIETITH],
JieHaTypalus, peHaTypaus,

100y sipHbIe U GUOPUILIAPHBIE OENKH,
IIPUOHBI.

Xapaktepu3oBaTh O€JIKH, UX
CTPYKTYPHYIO OPTaHU3ALNIO0 U QYHKIUH
(cTpyKTypHasi, SHEpreTuuecKas,
CUTHAaJIbHAS, peryJIsITOpHasi,
JBUTaTEIbHAs, 3aIUTHA,
dbepMeHTaTUBHASA).

Ha3zbIiBaTh XUMHUYECKHE OCHOBBI
dbopMHpOBaHUS CTPYKTYP OCITKOBOMA
MOJICKYJIBI.
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OobopynoBanme: XuMHUUECKas IOCYAa U
obopymoBaHue.

JlabopaTtopHasi paGora
«OOHapyxeHHne OeKOB C TOMOIIBIO
KaueCTBEHHbBIX PEaAKIIHil»

[TpuBOoANTE TpUMEPHI GUOPUIIISPHBIX,
TII0OYJISIPHBIX OETTKOB.

BBINONMHATE KaUeCTBEHHbIE PEAKIINU
Ha OOHapy>KeHHe OEIKOB B KJIETKE;
OOBSICHATD MOJTYUYECHHBIE PE3yJIbTaThl

4.3 | Opranuyeckue VYrneBoasl. MoHOCaxapusbl, PackpriBaTh coziepkaHrne TEpPMUHOB U
BELIECTBA KJIETKU — Jcaxapybl, OJUTOCaxXapu bl U HNOHSTUMN: YTIIEBOJIbI, MOHOCAXaPHUIbI,
YTJIEBOIbI nonucaxapuabl. OOIIMiA TUTaH CTPOSHHSI | AMCAXapUIbl, OJIMTOCAXapUIbI,

U PU3NKO-XUMUYECKUE CBOMCTBA noJiMcaxapuibl, II0K03a, pubosa,
yIaeBo10B. buonornyeckue pyHkuu | Ae30kcupudo3a, JakTo3a, MalibTo3a,
YTJIEBOJIOB. caxaposa, KpaxmaJl, IJIMKOTeH,
JdemoHcTpanumn L(EJIJII0JI03A.
Tabaunmb! u cxembl: «CTpoeHHE Knaccuduimposats yrieBos
MOJIEKYJI YTJIEBO/IOBY 110 CTPOEHUIO U NIEPEUNCIATh UX
byHKIUY.
[TpuBOIUTE IPUMEPHI Pa3IMUHBIX
YTJI€BOJIOB (MOHOCAXapU/IOB,
JUCcaxapui0B, OJIUTOCaXapu OB,
MOJIMCaXapuioB)
4.4 | Oprannyeckue Jlunuael. I'mapopunsHO-ruipodoOHbIe | PackphiBaTh coliepikaHne TEPMUHOB U

BCIICCTBA KJIICTKH —
JINIINABI

cBoiictBa. Knaccudukanus munuaos.
Tpurnunepuasl, hochonunuabl, BOCKH,
crepounibl. buonornueckue GpyHKIMM
munugoB. OOIue cBoiicTBa
OMOIOrHYeCKUX MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJTYTIPOHUIIAEMOCTb.

MOHSATUH: JIUMUIBI, TPUTTUIICPUIBI,
dbochomumnuibl, BOCKH, CTEPOU/IBI,
JMTONPOTEHUHBI, TIIMKOIHUITHIBI.
KnaccudummpoBats numumabt

10 CTPOCHUIO; XapaKTepU30BaTh MX

byHKIIMHA
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JdemoHcTpanumn
Tabmuib u cxembr: «CTpoeHUE
MOJICKYJI JIMIIUIOBY

4.5

HyxiiennoBsie
kuciotel. CTpoeHue u
¢bynkuuu JTHK, PHK,
ATOD

Hyxneunossie kucnorsl. JJHK u PHK.
CrpoeHre HyKJIENHOBBIX KHCIIOT.
Hyxneoruapl. [TpuHmmn
KoMILieMeHTapHocTu. [IpaBuiio
Yapradda. Ctpykrypa JIHK — qBoiinas
crnupaib. MeCTOHaXO0XIeHUE U
ouonoruueckue pynkuuu JJHK. Buabt
PHK. ®ynkiuu PHK B kietke.
Crpoenue monexkynsl ATO.
Makposprudyeckue cBsi3u B MOJIEKYJIE
AT®. buonornyeckue pynxiuu ATD.
BoccTaHOBIEHHBIE IEPEHOCUHUKH, UX
byHKIUM B KJIETKE. /pyeue
Hykneozuompugocgamol (HTD).
CexBenupoBanue [IHK. Memoout
2EeHOMUKU, MPAHCKPUNIMOMUKU,
NPOMeoMUKU.

JdeMoHcTpanuu

[Toptpertsl: [Ix. Yorcon, @. Kpuk,

M. Vunkunc, P. ®pankiun, @. Canrep,
C. IIpy3unep.

Tabmuiet u cxembl: «HykiienHoBbie
KHUCJIOTB, « CTPOCHHE MOJIEKYJIbI
ATOy.

PackpeiBath copepxkaHue TEPMUHOB U
MOHSTUH: J€30KCUPUOOHYKICUHOBAS
kuciota (JIHK), pubonyknennoBas
kucnora (PHK), nykneotun, Hykieo3u,
a30TUCTbIC OCHOBAaHUS, aJICHUH, F'yaHUH,
LIWUTO3UH, TAMUH, ypaiui,
KOMILIEMEHTapHbIE OCHOBAHMS,
anerosuHTpudochar (ATD),
MaKpO3pru4ecKas CBA3b,
CEKBEHHPOBaHUE, TCHOMUKA,
TPAHCKPUINITOMUKA, TPOTEOMHKA.
XapakTepu3oBaTh, OMKCHIBATh U
CXEMaTUYECKH N300paxaTh CTPOCHUE
nykineoruaa JJHK u nBoiiHoM crinpanu
JHK, cexBennpoBanue JJHK.
OnuceiBath npouecc perukanuu [JHK
B KJIETKE U Ha3bIBATh €T0
OMOJIOTMYECKOE 3HAUCHHUE.
XapakrepusoBath Gpynkiuu JTHK.
Paznuuate ctpyktypy u ¢pynkuuu PHK.
OnuceIBaTh MPOIIECC TPAHCKPHUTILIUH.
CpaBHUBaTh HYKJICUHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTh 0COOCHHOCTH
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OobopynoBaHme: XuMHUYECKas TOCyAa U
obopymoBaHue.

JlabopaTtopHasi paGora
«HccnenoBanue HyKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IuYHbIX
OpraHU3MOB»

ctpoenus u pynkuuu ATO.
dopmynupoBaTh U OOBSICHATH PUHIIHIT
KOMILIEMEHTAPHOCTH U TPABUIIO

Yapradda

4.6 | MeTtoibl CTPYKTYpHOM 1 CTpyKTypHast OMOJIOTHS: PackpsiBaTh copeprkanue TEPMUHOB U
Ouonoruu OnoXUMHUYECKHE U OHOPU3HUECKHE HOHATUI: MOAEIUPOBAHMUE,
UCCJICIOBAHMSI COCTaBa U KOMIBIOTEPHBIN TH3aiiH.
MIPOCTPAHCTBEHHOU CTPYKTYPHI [lepeuncnsTh MepCIeKTUBHBIC
ouomornekyn. Mooenuposanue HaIpaBJICHUS] HAYYHBIX UCCIIEIOBAaHUI
cmpykmypol u (pyHKyutl OUOMOAEKya u | B CTPYKTYPHOI OMOJIOTMH, paCKpPbIBATh
ux komniexcos. Komnvromepmwiti WX 3HAYCHHE JIJIST MEAUITUHBI U
OU3AUH U OPeAHUYeCKULl CUHMe3 CEJIbCKOI0 X0351CTBa
OUOMONIEKYT U UX HENPUPOOHBIX
aHano2os
Hrtoro yacoB o reme 10
5 | Tema «CTpoenue u yHKIUMN KICTKI)
5.1 | Tumsl KIETOK. 1 Tumbel KJIETOK: SyKapruOTHIEeCKas U PackpwiBaTh conep:kaHue TEPMUHOB U

[IpokapunoTnueckas
KJIETKA

npokapuotuyeckasi. CTpyKTypHO-
GbyHKIIMOHATIBHBIE 00pa30BaHUs
KJIETKHU.

CTtpoeHue npoKapuOTHUECKON KIETKH.
Knerounas crenka OakTepuii u apxeil.
Oco0eHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPOPHOM

MOHSTUN: TPOKAPUOTUYECKAS KIIETKA,
KJIETOYHAs CTEHKA, MypEeUH,
dboTOCUHTETUUECKHE MEMOPaHBbI,
¢arennuH.

XapaxkTepus3oBatb (HOpMy U pazMepsbl
MPOKAPUOTUIECKUX KIETOK; (DYHKITUN
TeHETUYECKOTO armnapara mpoKapHuorT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TIPOKAPHUOT B OMOIIEHO3aX.
JdemoHcTpanumn

Tabmuib u cxembl: «CTpoeHue
YKAPUOTUYECKON KIETKN», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKI)

OnuceIBaTh MpoILIECC
criopooOpa3oBaHusi, 0TMEYATh €ro
3HAYCHUE JJI BEDKUBAHUS OaKTepUi
IpU YXYJILIEHUU yCIOBUN
CYIIIECTBOBAHMUSI.

OnuceIBaTh pa3MHOKEHHE TPOKAPHOT.
OreHnBaTh MECTO U POITH MPOKAPUOT
B OMOIIEHO3aX

52

Crpoenue
HYKapUOTUYECKOM
KJICTKH.
[ToBEpXHOCTHBIM
anmnapar KJIETKH

Crtpoenue u GyHKIIMOHUPOBAHHE
9YKapUOTHYECKON KIIETKH.
[TnasmaTtraeckast memOpaHa
(urazmanemma). CTpykTypa
I1a3MaTHYeCcKOi MeMOpaHsbl.
TpaHCIIOPT BELIECTB Yepes
MJIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIN (nudPy3ust, odbneruéHHas
mudy3us), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBII aKTUBHBIN TPAHCTIOPT).
[TomynponuiiaeMocT MEMOpaHAbI.
PaboTa Hatpuii-kaqneBoro Hacoca.
DHIONIMTO3: MHHOIIUTO3, (harolnuTO3.
Ok3o1uTo3. Knerounas creHka.
Ctpykrypa U pyHKIHUU KJIETOYHOU
CTEHKH PacTEHUH, TpUOOB.
JdemoHcTpanumn

Tabmuiet 1 cxembl: «CTpoeHue
YKapUOTHUYECKOH KiIeTKny», «CTpoeHue

PackpsiBaTh conep:kaHue TEPMUHOB U
NOHATUH: TUIa3MaTUyYecKkast MeMOpaHa
(ma3manemma), >kMJIKOCTHO-MO3anyHast
MO/J1eJIb, MEMOpPaHHbIE OEIKU
(nepudepuyeckue, HTETPABbHBIC),
TIIMKOKaIUKC, 1uddy3us, ocMoc,
aKTUBHBIA TPAHCIOPT, HIOIUTO3,
(barouuTo3, TUHOLMTO3, IK30LIUTO3,
KJIETOYHAs CTEHKA, JIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOEHUA U PYHKIIUU DYKapUOTUUECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepe3 MIa3MaTHYECcKyo MeMOpaHy:
MMACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; padoTy
HATPUI-KaJIMEeBOr0 HACOCA; CTPYKTYPY U
GyHKIUU KIIETOYHON CTEHKHU PAaCTEHUIN
U TpuoOOB
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YKUBOTHOU KJIETKN», «CTpoeHue
PACTUTEIBHOU KIJIETKW.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKPOIpENnapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckasi padora

«M3yueHune CBOMCTB KIIETOYHOU
MeMOpaHbD»

53

[MuTorutazma u eé
OPTaHOUbI

[{utonnasma. I{uto3ons. Llutockemner.
JIBrokeHue ruToriazMbl. OpraHou bl
kieTkr. OTHOMEMOPaHHBIC OPTAHOUIBI
KJICTKH: SHIOIIa3MaTHYECKasl CETh
(BIIC), anmapat I'oab1Ku, TU30COMBI,
UX CTpoeHHE B PYHKITUU. B3auMoCBs3b

OI[HOMCM6paHHLIX OpTraHOHU OB KJICTKU.

CrtpoeHue rpaHyJISIpHOTO PETUKYIIyMa.
Mexanuzm nanpaenenus 6enxos ¢ I11C.
Cunre3 pacTBOpuMbIX OenkoB. CUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBII) 3HIOIIIA3MAaTUYECKUI
petuxyinyM. CekpetopHas QPyHKIIUS
anmapata ['onbmxu. Moougurayus
benxos 6 annapame I o1v0odxcu.
Copmupoexa 6enkoé 6 annapame
Tonvoorcu. TpancnopT BeECTB

B KJIeTKe. Bakyomnu pacTutenbHbIX
kieTok. Kinetounsiii cok. Typrop.

PackpeiBaTh copepxaHne TEPMUHOB U
MNOHSATUH: UTOIUIa3Ma, IIUTO30JIb,
UTOCKEJIET, KOMIAPTMEHTHI,
OpraHoubl, SHAOIIIIA3MaTHUECKAasl CETh
(BIIC), anmapat I'oab1KuU, TU30COMBI,
BaKyo0Jlb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOYHBII COK, Typrop,
MUTOXOHJPHH, KPUCTHI, TUTACTU/IBI,
XPOMOIIACTHI, JISUKOILIIACTHI,
XJIOPOIUTACTHI, CTPOMA, TPaHbl,
TUJIAKOU]I, JIaMellja.

XapakTepu3oBaTh HUTOILIA3MY
YKapUOTHUECKOHN KJIETKH;
KJIacCCU(UIIMPOBATH OPTaHOU b

B 3aBUCHMOCTH OT OCOOCHHOCTEH NX
cTpoeHus (0JTHOMEMOpaHHbIE,
JIByMeMOpaHHbIe, HEMEMOpPAHHbIE);
OTMHCHIBATh PYHKIIMH KaXKIOTO
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[TosryaBTOHOMHBIE OpPraHOU/IbI KJIETKU:
MUTOXOHAPHUH, TIACTU/IBI.
IIpoucxoorcoenue MmumoxoHopuii u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuit, JI. Mapeynuc).
Crpoenue u pyHKIUN MUTOXOHIPUNA U
riactu. [lepBuunbie, BTOpUYHBIC U
CJIOKHBIE TJIACTU/IbI
(OTOCUHTE3UPYIOIINUX IYKAPUOT.
XJI0pOILIACTBI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIINX PACTCHUM.
JdeMoHcTpanuu

[Toptpetsl: K. C. MepexKoBCKHI,

JI. Maprynuc.

Tabmuiel u cxembl: «CTpoeHue
YKaApUOTUYECKON KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», « CTpoeHue
pacTUTENbHOU KIeTKW», «CTpoeHue
MUTOXOHIPUI.

OobopynoBaHme: CBETOBOM MUKPOCKOIT;
MUKPOTIpENnapaTsl PpaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckasi padbora

«M3ydeHne ABUKEHUS LIUTOIIA3Mbl

B PACTUTEIIbHBIX KJIETKaX).
JlaGopaTopHasi paGora
«HccnenoBanue mia3mosmsa

OpraHoM/Ia B KIJIETKE.
OOBICHATH COOBITHS, CBI3aHHBIE

C BHYTPUKJICTOYHBIM MHUIIICBAPCHUEM,
€ro 3Ha4Y€HUE JJI OpraHu3ma.
OTMmeyaTh 3HAUCHHE IUTOCKEIIETA;
XapaKTEPU30BATh €0 JIEMEHTHI
(MHKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBbIE (PUITAMEHTHI), UX POJIb
B )KU3HEICATEILHOCTH KJIETOK M TKaHEH

50



" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax>»

5.4 | Hemem0OpaHHbIe HemeMOpanHbIe opraHouIbl KJIETKH PackpeiBath conep:xkanue TEpMUHOB U
OpraHOU/IbI KJIETKU CtpoeHue u pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMAa, TIOJIMCOMA,

OpraHoMI0B KJIETKU. PHOOCOMBI. MUKPOTPYOOUKH, TyOYIHH, KJIIETOUHbBIN
IIpomesicymounvie ¢unamenmai. HEeHTp (LIeHTpOoCcOoMa), LICHTPUOIIH,
MuxkpoduiiaMeHTbl. AKmuHosble neHTpocdepa, KryTHUKH, PECHUUKH,
Mukpoguiamenmol. MblllIeUHbIE 0a3aiabHOE TEJbIIE.
KIIETKU. AKMuHo8ble KOMNOHEHMbl XapakTepru3oBaTh HEMEMOpaHHbIE
HeMbIUUEYHbIX KIIeMOK. OpraHOM/IbI KJIETKU, UX CTPOCHHE U
MuxkpotpyOouku. KieTouHslii HeHTp. byHKIIMN
CrpoeHue U IBUKEHUE KIYTUKOB U
pecHuueK. MUKpoTpyOOUKH
uuToruiasmel. Llentpuons. berku,
accoyuupoeanHvle ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momopnvie benxu.
JdeMoHcTpanuu
Tabauibt u cxeMbl: «CTpoeHue
YKUBOTHOU KJIETKW», « CTpoeHue
PACTUTEIBLHOU KIETKU

5.5 | Ctpoenue u pyHKIIUU SAnpo. Obonouka siapa, XpOMaTHH, PackpbIBaTh coepxanne TEPMUHOB U

sypa

KapHOIUIa3Ma, SIIPBIIIKH, UX CTPOCHUE
U QyHKIUH. S nepHbIN OETKOBBIIM
Matpukc. [IpocTpancTBeHHOE
pacmojaokeHHe XpoMOCOM

B UHTEp(ha3HOM siIpe.

MOHATHH: PO, siAepHas 000J0UKa,
SIEPHBIE TIOPBI, HYKJICOTIa3Ma
(kapuoriazma), FeHOM, XpOMaTHH,
YXPOMATHH, TETEPOXPOMATHH,
SIPBIIITIKO, XPOMOCOMBI, IICHTPOMEpa,
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Dyxpomamun u 2emepoxpomMamuH.
benku xpomaTrHa — TUCTOHBI.
Junamuxa sdepnoui 06010uKuU

6 mumo3se. floepnuiil mpauncnopm.
Kiierounble BKIIIOUEHUS.
JdemoHcTpanumn

Tabymiel v cxeMsbl: «SAapo»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KJIETOYHOE PO KAK
LEHTP yIPaBICHUS
KU3HEIEATEIbHOCTBIO KIIETKH;
TEHETUYECKUI anmnapar KJIeTOK
IYKapUOT, CTPOCHUE U (PYHKIUH
XPOMOCOM.

OnuckIBaTh CTPYKTYPHI sS/Ipa U UX
B3aMMOCBSI3b C OPraHOUIaMU
LUTOIIA3MBI

5.6.

CpaBHuTEIBHAS
XapaKTEPUCTHKA
KJIETOK 9yKapuoOT

CpaBHHUTENBHAsA XapaKTEpUCTUKA
KJIETOK 3YKapuoT (PacTUTEIbHOM,
KUBOTHOH, TPHOHOIN).
JdemoHcTpanumn

Tabnuibl v cxembl: «CTpoeHue
YKAPUOTUYECKON KIETKWY,
«CTpoeHue KUBOTHOM KIIETKNY,
«CTpoeHue paCTUTEILHON KIIETKNY.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlabopaTtopHasi paGora
«M3ydenue cTpoeHus KIETOK
Pa3IMYHBIX OPraHU3MOBY

XapakTepru30BaTh TUIHI KJIETOK
IYKapUOT: pACTUTENbHAs, )KUBOTHAS,
rpubHasi.

CpaBHUBaTh MEXIY COOOM CTpOEHUE U
KHU3HEACATECITHPHOCTh DYKAPUOTHUECKHUX
KJIETOK U POJIb TPOKAPHOT

B OMOLIEHO3aX

HToro yacos no treme
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Tema «O0MeH BeiecTB M NpeBpalieHHe JHEPTUH B KJIETKe)

6.1

OOMEH BEIeCTB —
METa00JIU3M

3

AcCCUMUTISILNS U TUCCUMUJISLINS —
JIBE€ CTOPOHBI MeTabonmu3Ma. Tumsl
oOMeHa BellecTB: aBTOTPO(MHBIN U
reTepoTpoPHbINA. YyacTue Kuciopoaa
B OOMEHHBIX Mpolieccax.
DHepreTuyeckoe 00ecreueHne KIETKU:
npeBpainieane AT® B 00MEeHHBIX
npoueccax. @epMEHTATUBHBIN
XapakTep peakiui KIeTOYHOTO
MeTabonusma. DepMeHThI, UX
CTPOEHHUE, CBOWCTBA U MEXaHU3M
neiicreusi. Kodpepmentsl. Otinnuuns
(GhepMEHTOB OT HEOPTraHUYECKUX
KaTanu3aTopoB. benku-akTuBaTopsl U
OCJIKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (P€pPMEHTATUBHBIX PEAKIIUIT
OT Pa3IUYHBIX (PaKTOPOB.
JdeMoHcTpanuu

Tabnauiel U cxeMbl: «DPOTOCHHTESY,
«JHEpPreTUYecKuii OOMeH»,
«buocunres 0enka», «CtpoeHue
dbepmeHTay, « XeMOCHUHTERY.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opyoBaHUE JJII PUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIPEenapaToB.

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHATUN: 0OMEH BEIIECTB
(MeTabo0JI3M), ACCUMUIISIITUS
(aHa0o0M3M), WIIH TIACTUYCCKUN
oOMEH, TUCCUMUJIIALIMS (KaTaboIu3M),
WJIM SHEPTeTUYECKU 0OMEH,
aBTOTPO(]BI, reTepOTPO(bI, aHAIPOOHI,
a’po0bI, PepMEHTHI, AKTUBHBIN LIEHTP,
cyOcTpaTHasi cieruuIHOCTb,
Ko(hepMeHThI, OETKN-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

[TepeuncnsaTh 0cOOEHHOCTH
TUTACTUYIECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHaBIMBATh
B3aMMOCBSI3b MEX]Y TUIACTHUECKUM U
SHEPreTUYECKUM OOMEHOM.
Paznuyate TUIIEI OOMEHA BELIECTB:
aBTOTPO(MHBIN U TeTepOTPODHBII.
[Toka3eiBaTh posIb KUCIOPOJA

B OOMEHHBIX MPOIIECCaX.
CxeMatnuecku u300pakath CTPOCHUE
dbepmenTa.

Otnuyath pepMeHThI

OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U
OTIPEIEIATh UX POJIb

B QyHKIIMOHUPOBAHUH JKUBBIX CHCTEM,
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JlabopaTtopHasi paGora

«M3yuenne katanuTu4ecKon
aKTUBHOCTH (DEpMEHTOB (Ha IpUMeEpe
aMUJIa3bl UK KaTanasbl)».
JlaGopaTopHasi pabora

«M3yueHune GpepMeHTaTUBHOTO
pacuierieHns IEpOKCcUaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIJIETKAX)

B IIPOMBIIIIJICHHOCTH, B MEJIUIMHE,

B IIOBCEIHEBHOM JKM3HH UEI0OBEKA.
CTaBUTh YKCIEPUMEHT MO BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTU
MIEPOKCH1a3bl, aMHIIa3bl, O0BSICHSITH
MTOJTy4YEHHBIE PE3YJIHTAThI

6.2

ABTOTpOGHBIN TUTT
oOMeHa BEIECTB.
doTocuHTE3

[IepBu4HBINM CHHTE3 OPraHUYECKUX
BEIECTB B KileTke. DOTOCUHTE3.
AHoxcueennwlll U OKCUSEHHBI
gdomocunmes y baxmepuii.
Ceemocobuparowjue nuemeHmsl u
nUeMeHmbl PeakyuoHHO20 YeHmpa.
Ponw xnmoponacToB B nporecce
doTtocunteza. CBeTOBasI U TEMHOBAs
daspl. @omoovixanue, Cs-, Cy-

u CAM-munwvt pomocunmesa.
[IponykTuBHOCTH POTOCHHTE3A.
Bnusinue paznuyHbix pakTopos

Ha CKOpOCTh (poTocuHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpanumn

[Toprpetsl: Jx. [Ipuctnu,

K. A. Tumupsses.

Tabuuiibl v cxembl: «DOTOCUHTE3Y

PackpsiBaTh copeprkanue TEPMUHOB U
NOHATUM: GOTOCUHTES, (Pa3bl
dboTocuHTEe3a (CBETOBasI, TEMHOBAs ),
doTonus, pochopunmmpoBanue, UK
KanbpBuna, HAJI®+ (mepeHocymnk
BOJIOPOJIA).

XapakTepu3oBaTh MJIACTUYECKUN 0OMEH
Kak dT1all o011ero oOMeHa BEIIEeCTB;
coObITus (hoTOCHHTE3A (pEaAKITUU
CBETOBOM M TEMHOBOH (ha3); poJib
XJIOPOILIACTOB B MIPOIIECCE
doTocuHTE3A.

BbISBIATH IPUYMHHO-CIIEACTBEHHBIE
CBSI3U MEXKTY MOTJIOMICHUEM COJTHEYHOM
DHEPTUU XJIOPO(PHIITIOM i CHHTE30M
Moutekys1 ATO.

CpaBHUBaTh UCXO/IHBIC BEIIECTBRA,
KOHEYHBIC MTPOTYKTHI U YCIIOBHS
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MPOTEKAHUS PEAKIIUN CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
VYcraHaBnuMBaTh B3aUMOCBSI3b MEKITY
(OTOCHMHTE30M U JIbIXaHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (pOTOCHHTE3A.
OuenuBarh 3HaUeHHE (POTOCUHTE3A
JUIA )KU3HU Ha 3eMIie

6.3 | ABTOTpOQHBI1 THII XeMmocuHres. PazHooOpasue PackpriBaTh coziepkaHrne TEpPMUHOB U
oOMeHa BelIeCTB. OpPraHU3MOB-XEMOCHHTETHUKOB: MOHSTUN: XEMOCHHTES.
XeMOCHHTE3 HUTpU(ULIHpyoIKe 6aKTepu, OOBACHUTH CYLIHOCTh XEMOCUHTE3A,
KeJe300aKTepuu, cepodakTepuu, packpbIBaTh €ro 3HaUeHue B bnocgepe.
BOJIOPOHBIEC OaKTEpUU. 3HAYCHHE [TpuBOIUTH IpUMEPHI
XEMOCHHTE3A. XEMOCHUHTE3UPYIOIUX OaKTepHii
JdemoncTpanumn (nuTpuduIMpyIOe OaKTEPHH,
[Toptpetsl: C. H. Bunorpaackui, XKene300aKTepuu, CepoOaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIC OAKTEPHH) U
Tabauib! ¥ cxembl: «DOTOCUHTESY, XapaKTepu30BaTh UX
«XeMOCHHTE3» KHU3HEACATEIHHOCTb.
JlaboparopHasi paGora CocTaBisaTh ypaBHEHUS PEAKIIUI
«CpaBHeHHE Npo1eccoB GOTOCUHTE3A U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHUBATh XEMOCHHTE3
¢ (OTOCUHTE30M
6.4 | DHepreTudeckuii AHaspoOHbIe OpraHu3Mbl. Bus PackpsiBaTh cofepkaHie TEPMUHOB U
oOMeH — oposxenus. [IponykTel OpoKeHHS M UX | TIOHSATHUI: 3TaIlbl SHEPTETUUECKOTO
JUCCUMMJISALIUS UCIIOJIb30BAaHUE YETIOBEKOM. 0o0OMeHa — MOATrOTOBUTENbHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH U

O€CKHUCIOPOAHBIN (aHA3POOHBII),
KHUCTIOPOIHBIN (a3pOOHBIIT ); TIIUKOIN3,
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BO30yauTeNnu O0Je3HEN.

AdpoOHBIE OPTaHU3MBI. JTaITbl
HEPreTUYECKOTro OOMeHa.
IlogroroBurenbHBIN dTam. | MTHKOIN3 —
OECKHUCIOPOIHOE paCIICTIIICHUE
TJIFOKO3BI.

buonorunyeckoe okucieHue, uiu
KJIETOYHOE AbixaHue. Poib
MHUTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[uknnueckue peakuuu.
OxucnutenpHoe (hochopuImpoBaHHE.
DHepeuss MeMopanHo20 epaduenma
npomonos. Cunmesz AT®: paboma
npomounou AT®-cunmaswoi.
[IpenmyiecTBa a3pOOHOTO MyTH
oOMeHa BelleCTB Mepes] aHadPOOHbBIM.
O (HEKTUBHOCTH IHEPTETUUECKOTO
oOMeHa.

JleMoHcTpanuu

[Toptpetsl: B. A. Durensrapar,

[1. MuTuenn.

TabGmauirel 1 cxembl: « DHEPreTHUECKUN
oOMeH».

JlabopaTtopHnasi paGora

«CpaBHEHHE MPOLIECCOB OPOKEHUS U
JIBIX AHUSD)

OporkeHue, OMOJIOTHYECKOe OKUCIICHHUE
(mprxanwme), nuki Kpeoca,
okuciuTensHoe hochopuaupoBaHue,
MPOTOHHBIN rPaIMEHT, TPOTOHHAS
AT®-cunrasa.

[lepeuncnarb 0cOOEHHOCTH
HHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuceIBaTh 3TAIBI YHEPTETHUECKOTO
oOMeHa (MoAIrOTOBUTEILHBIH,
OECKHUCIOPOIHbIN, KUCIIOPOAHBIN) U
CpPaBHUBATh UX MEXKITY COOOI.
XapakTepu3oBaTh peakluy TIMKOIN3a,
OpOKeHMSI, KJICTOYHOTO JIBIXaHHUSI.
YcraHaBIMBaTh B3aUMOCBSI3b MEKTY
TJIMKOJIU30M, KJIIETOYHBIM JIbIXaHUEM U
cuHTe30M MosieKya ATO.

CocTaBnsiTh ypaBHEHUS OCHOBHBIX
ATANOB YHEPreTUUECKOT0 OOMEHa

B KJICTKE.

PaccunThIBaTh SHEPTETUUECKYIO

3 PEKTUBHOCTD ITUKOJIU3A U
OMOJIOTMYECKOTO OKUCIICHUS.
Ha3piBaTh HCXOIHBIC BEIIECTBA,
KOHEYHBIE MTPOTYKTHI U yCIOBUS
MPOTEKAHUS PEaKINil YHEPTETUYECKOTO
oOMeHa.

CpaBHUBATH SHEPTETUYECKY IO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO
KHUCJIOPOJTHOTO 3TANOB KOHEUHBIE
NPOAYKTHI M YCIOBUS MTPOTEKAHUS
peaxiuii s3HepreTnyeckoro ooMeHa
HEPreTHYECKOTO OOMEHa

HToro yacos 1o teme 9
7 | Tema «HacaeacrBeHHass HHOPMALUSA M peanu3anus e€é B KIeTKe»
7.1 | Peakuum MaTpuyHOTO 2 Peakuyuu maTpuyHOrO CMHTE3A. PackpbiBath conepxaHue TEPMUHOB U

CHHTC3a

[IpyHUIKAN KOMIUIEMEHTAPHOCTH

B PEAKLMSAX MATPUYHOTO CHUHTE3A.
Peanuzanus HaciaeacTBeHHOMU
uHpopManuu. ['eneTrueckuii Koj, ero
cBoucTBa. TpaHcKkpunuus —
MatpuuHblil cuaTe3 PHK. [IpunIumns
TPAHCKPHUIIIYU: KOMIUIEMEHTapPHOCTb,
AHTUNAPAJIIETBLHOCTb,
acuMmmeTpudHocThb. Co3peganue
mampuynsix PHK 6 s3ykapuomuueckot
knemxe. Hexooupyrowue PHK.
JdeMoHcTpanuu

[Toptpert: H. K. Konb1os.

Tabmuib u cxembl: «buocunaTes
Oeiikay, «I eHeTHUEeCKHUi KO

TIOHSATHUN: T€H, TCHETUYECKUM KO/,
KOJIOH (TPHILIET), CTOMN-KOIOHBI,
MaTpula, MAaTPUYHBIA CHHTE3,
tpanckpunuus, PHK-nonumepasa,
MIPOMOTOP, CIUIAUCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh peaklIMi MaTPUIHOTO
CHHTE3a, CBOMCTBA FTEHETUYECKOTO KOJa.
OnurceIBaTh 3Tanbl TPAHCKPUIILAN U
TPAHCIISILINY; YCTaHABIIMBATh
B3aMMOCBSI3b MATPUUYHBIX PEAKIINI

B KJIETKE; CXeMaTHYECKU U300paKaTh
MATPUYHBIE pEaKIIUU TPAHCKPUIIIUU U
TPAHCJISLINM.

PemaTte Ouonoruyeckue 3a1auu Ha
ONPEAETIEHNUE MOCIEN0BATEIILHOCTH
nykieotuos JIHK n MPHK, npumenss
3HAHMS O PEAKIUAX MATPUIHOTO
CHUHTE3a, TCHETUYECKOM KOJE,
MIPUHINIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunres 6enka Tpancnsauus u e€ 3ranel. Y4yacTtue PackpeiBath conepxanne TEpMUHOB U
tpancnopTHeix PHK B GnocunTese TOHSATHUM: TPAHCIIAMS, aHTUKOJIOH,
Oeinka. YcioBust OMOCHHTE3a O€eJIKa. TPHK, amunoanmnn-TPHK-cunTeTasa
Konuposanue amunokucior. Posib (xomaza), mosimprudOocoMa (IoIMucoMa).
pubocom B OmocuHTe3e Oernka. XapakTepu3oBaTh CBOMCTBA
JdemoncTpanumn FeHETUYECKOT0 KoJ1a.
Tabnuiel U cxembl: «bruocuHTe3 OnuchIBaTh Talbl TPAHCISIIUU U
oenkay, «I'eHeTUUeCKU KO1» CXEMaTUYECKH U300pakaTh MAaTPUIHBIC
pEeaKIuu TPAHCIISLIHH.
Pemiats Ouonoruueckue 3aiauu
Ha onpeesienre aHTuko10HoB TPHK,
MOCJICIOBATEILHOCTH aMUHOKHCIIOT
B MOJIEKYJie OeJiKa, MPUMEHSIS 3HaHUS
0 peaKIMsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, TPUHITUTIC
KOMILJIEMEHTAPHOCTU
7.3 | MexaHu3Mbl Cospemennvie npedcmasieHus PackpbiBaTh cofepxaHnre TEPMUHOB U

IKCTIPECCHH TEHOB

o cmpoenuu eenos. OpraHu3arys
T€HOMA Y MMPOKAPUOT U DYKapHUOT.
Perynsimus ak THBHOCTH TEHOB

y IpoKkapuoT. [ umotesa onepoHa

(d. XKako0, XK. Mano).

MonexynapHuvle mexanuzmul 9KCnpeccuu
2enog y aykapuom. Pone xpomamuna

8 peaynayuu pabomsi 2enos. Perynsanus
0OMEHHBIX MPOIECCOB B KIIETKE.
Knerounsrit romeocras.

IIOHSATHMN: OIIEPATOP, ONEPOH,
CTPYKTYpPHBIE T'€Hbl, IPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYpYy F'€eHOMaA
IPOKAPHOT; XapaKTeprU30BaTh paboTy
WHIYIIHOETEHOTO U PETpeccuOeTbHOTO
OIEepOoHa.

Brinenars CTpyKTypHYIO U
PEryJsiTOpHbIE YaCTH T€HA SyKapHOT.
CpaBHUBATH MPOLECCHI IKCIIPECCUU
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JdemoHcTpanumn
Tabnuie! 1 cxeMbl: «bruocuaTE3
Oeiikay, «I eHeTHUeCKHUil KO

TEHOB Y MPOKAPHUOT U DYKAPHOT.
XapakTepru30oBaTh TUTIOTE3Y OMEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M TOIEPIKAHUS
KJIETOYHOT'O TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ounoJiorus

Bupycel — HekeTouHble POPMBI KUZHU
U obnuraTHele apa3utsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBUpYyCOB, bakTepuodaros.
HKuznennwvui yuxn JJHK-cooeporcawyux
supycos, PHK-cooepaicawux supycos,
baxmepuogpacos. Obpamuas
MPAHCKpUNYusi, pegepmasda,
unmezpasa.

Bupycuble 3a001eBanus 4enoBeka,
KUBOTHBIX, pacTtenuit. CITN/,
COVID-19, conmanbHbIe U
MEUITUHCKHE POOIJIEMBI.
buoungopmamura: unmezpayus u
ananu3 oonvuux maccugos («bigdata»)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonozuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
@dyukyuu 6enxos. Cnocobwvt 0ocmasku
JIeKapcme.

JdeMoHcTpanuu

[Toptper: J. . BaHOBCKUI.

PackpbiBaTh cofiepkaHue TEPMUHOB U
MOHSTUI: BUPYC, BAPUOH, CEPIIEBUHA,
Karcuj, oopaTHasi TPAaHCKPHUIILIHS,
peTpoBUpPYCHI, OakTeprodar, BUPyC
uMMmyHoaeduiuTa yenoeka (B1Y),
IPUPOIHO-0YArOBble HH(PEKIINH.
XapakTepu3oBaTh BUPYCHI,
peTpOBUPYCHI U OakTepuodaru kak
BHYTPHUKJICTOYHBIX MTAPA3UTOB
POKAPUOT U IYKAPUOT.

N3maraTe rumnoTe3bl 3BOIIOMUOHHOTO
MIPOUCXOKJICHUS BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOJICHCTBUS
BUpYCa U KJIETKH, HTHPEKIIMOHHBIN
BUPYCHBIN ITPOLIECC.
XapakTepu30oBaTh MEXaHU3MBI
BEPTUKAJIIBHOM U TOPU30HTAIILHON
nepeaur BUPYyCoB; 3a00JI€BaHUs
YKUBOTHBIX Y PACTEHUH, BbI3bIBAEMbBIC
BUPYCaMH.

Ha3biBaTh BUpyCHBIE 3a001€BaHus,
BCTPEUAIOLIUECS Y YEIOBEKAa: TPUIIIL,
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Tabnuie! u cxeMbl: «I'eneTnyeckuit
Kom», «Bupycei», «bakrepuodarmy.
IIpakTH4yeckas padora
«Co31aHue MOJIEI BUPYCay

KJICHIEBOM dHIIePaIUT, TeNaTuT,
COVID-19, CIT1A.

Co0uronath npaBuiia MOBEICHUS

B OKPY’KaIOIIEW NPUPOTHON Cpesie, MEP
PO MITAKTUKA PACTIPOCTPAHEHUS

BHUPYCHBIX 3200JIEBAHUI (B TOM YHCIIE
BUY-undexmun)

Htoro

qacCoOB I10 TEMC

9

Tema «’ Ku3HeHHBIH HUKJ KJIETKN»

8.1

JKY3HEeHHBIN TUKIT
KJIETKU

1

KieTounblii 1TUKII, €r0 Mepruoabl U
perynsiuusa. Uarepdasza u MuTO3.
Oco0eHHOCTH MTPOLIECCOB,
npoTeKaroumx B uHTepdase.
IloaroroBka KJIE€TKH K ICIICHHUIO.
[IpecuHTETUYECKUIA
(MOCTMUTOTHUYECKHI ), CHHTETUUECKUI
Y IOCTCUHTETUYECKUM
(MpEeMHUTOTUYECKUI) IEPUOIBI
uHTepdasbl.

JdeMoHcTpanuu

Tabuuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KJIETKI», «MHUTO3»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTUH: KJICTOYHBIN UK, UHTEepda3a.
[lepeuncnsaTh neprUoOabl J)KU3HEHHOTO
LUKJIA KJIETKU U XapaKTEPU30BaTh
MIPOTEKAOIINE B HUX MPOLIECCHI

8.2

MarpuuHbli CHHTE3
JIHK. Xpomocomsl

Martpuunsiii cuntes JJHK —
perukanus. [ IpuHuumne! perkanuu
JIHK: xomruieMmeHTapHOCT®D,
MOJTYKOHCEPBATUBHBIN CUHTES,
aHTUIIAPAIUIENBHOCTh. MEXaHU3M

PackpsiBaTh coniep:kaHne TEPMUHOB U
NOHSATUH: peruKanus (peayIuKaims),
KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIENbHOCTD,
JAHK-nonumepasa, Teiomepa,
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permukaruu JTHK. Xpomocomsr.
Crtpoenue xpomocoMm. TenomMepsl U
Teromepasa. XpoMOCOMHBIN HA0O0p
KJIETKH — KapuOTHUIl. J{UIIIONAHBIN U
rariouIHBIN HA0OPHI XPOMOCOM.
['oMosornunbie XpoMOCOMBIL. [10J10BBIE
XPOMOCOMBI.

JdemMoncTpanuu

Tabnuim!l 1 cxembl: « KU3HEHHBINA [INKIT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanus [JTHK».

O6opynoBaHme: CBETOBOM MUKPOCKOII,
MUKpornpenaparsl: «MUTO3 B KIETKaX
KOpELIKa JTyKa».

JlabopaTtopHasi paGora

«M3yueHnne XxpoMOCOM Ha TOTOBBIX
MHUKPOIIPENApATAX»

peITMKaIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBINA HA0Op, HYKJI€OCOMBI,
CECTPUHCKHUE XpOMAaTUAbI, IEHTPOMEPA,
KapUOTHUII, TAIUIOWUIHBIA U JUTLIIOUIHBIN
Ha0Op XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBL.
XapakTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB.
[lepeuncnsaTh IPUHLIUIBI PETUTUKALINT
JHK u maBath UM coaepxKaTenbHy0
XapaKTEpUCTHKY .

OnuceIBaTh MEXAHU3M PEIIMKALIUN
JAHK.

CxeMaTnyecku n300pakaTh CTPOCHUE
MeTada3HOU XPOMOCOMBI.

PaznuyaTte XpoMOCOMBI

Ha MUKpOIIpenaparax u
MUKpodoTorpausx

8.3

JleneHue KIETKH —
MHTO3

Jenenue kietku — MuTo3. Ctaguu
MHTO3a U MPOUCXOISIINE B HUX
npouecchl. Tunbsl MuTo3a. Kapnokunes
U IIUTOKHMHE3. bronornueckoe
3HAUCHHUE MUTO3A.

JdemoHcTpanuu

Tabnuim! 1 cxembl: « KU3HEHHBINA [INKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus [IHK», «Muto3s».

PackpwiBaTh cosepikaHue TEPMUHOB U
MOHATHI: MUTO3, Ipodhasza, meTadasa,
anadasa, Tenodaza, KAPUOKUHES,
IIUTOKWHE3, BEPETEHO JICJICHUS,
MeTadasHas IIacTUHKa, 60po3aa
JICJICHU.

[lepeunciaTh MOCIE0BATEBHOCTD
CTaIuii MUTO3a U OTIMCHIBATH
MIPOUCXOSIINE HA HUX MTPOIIECCHI.
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O0opynoBanme: cBeTOBOM MUKpOCKON; | CpaBHUBATH OCOOEHHOCTHU MPOTEKAHHUS
MUKpomnpenaparbl: « MUTO3 B KJIETKaX | MUTO3a B PACTUTEJIbHBIX U YKUBOTHBIX
KOPEIIKa JIyKay. KJIETKAX.
JlaGopaTopHnasi pabora OOBICHATH OMOJIOTUYECKHUI CMBICTT
«Habmroienre MuTo3a B KJIeTKax MUTO3a.
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX Paznmuuate ctagum muto3a
MUKpOIpenaparax)» Ha MUKpoTperapaTax u
MuKpodoTorpadusx
8.4 | Perymsmus 1 Perynsauus MUTOTHYECKOTO LIUKIIA PackpseiBath conep:xkanue TEpMUHOB U

YKU3HEHHOTO IIUKJIa KJeTku. [Iporpammupyemast KIIeTO4UHasl | TIOHSTHI: anonTo3, mpojudepanus,

KJIETOK rubesnp — anonTo3. nuddepeHIpoBKa.
Kiterounoe sapo, XpOMOCOMBI, XapakTepu3oBaTh PEryJsiuio
(GbyHKIMOHAIbHAS TEHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanuzmwvl nporugepayuu, OOBSACHITH OMOJIOTUYECKUM CMBICIT
oughghepenyuposku, cmapenus u cubenu | 3aIpOrpaMMHUPOBAHHON KIICTOYHOM
knemoxk. «Lugpposas knemray — rudenu — anonTo3a.
ououngopmamuuecxkue mooenu VYcraHaBIuBaTh B3aUMOCBSI3b MEXTY
@DYHKYUOHUPOBAHUSA KIIeMKU. TrOMEOCTa30M KJIETOK M UX THOEIbIO
JdemMoHncTpanuu
Tabnuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KIETKI», «CTpOEHHE XPOMOCOMY,
«Permmukanusa JJTHK», «Muto3»

Hroro yacoB o Teme 6
9 | Tema «cCTPOEHUE U ®YHKIIUU OPI'AHU3MOB»
9.1 | Opranusm Kak eIuHOe 1 buonornueckoe paznooOpasue PackpsiBaTh conepkanne TEPMUHOB U

enoe opranu3MoB. OTHOKJIETOYHBIE, NOHSTUI: OPraHu3M, OpraH, OpraHesuibl,

KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE CUCTEMa OpraHoB, amnmapar,
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OpraHU3MBl.
Oco0eHHOCTH CTPOCHHUS U
KU3HEIEATEIbHOCTH OJTHOKIJIETOUHBIX
oprann3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHbIE TPHOBI,
OJIHOKJIETOYHBIE BOAOPOCIIU, APYTHE
poTUCThl. KoJloHManbHbIe OPraHU3MBI.
B3anmocBsA3b yacTe MHOTOKIJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak €IMHOE LIeJIOE.
I'omeocras.

JdemoHcTpanumn

Tabmuiet 1 cxembl: «OTHOKICTOYHBIE
BOAOpOCIN», K MHOTOKJIETOUHBIE
BOZOpoCIINY, «bakrepuny,
«IIpocreitmme», «OpraHbl IBETKOBBIX
pacteHuin», «CucTeMbl OpraHOB
II03BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEee CTpOeHNE HACEKOMBIX .
O6opynoBaHme: CBETOBOM
MUKPOCKOIT; MUKPOIIpEnapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; JKUBBIC
JK3EMILISAPBI KOMHATHBIX PACTECHUI;
repOapuu pacTeHU pa3HbIX

OTJIEJIOB; BIIAXKHBIE IIPENIapaThl
YKUBOTHBIX

q)YHKHI/IOHaJILHa}I CHUCTEMA, 'OMEOCTA3.

[lepeuncnsaTb CTpyKTypHO-
(GyHKIIMOHATIbHBIE YaCTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepru30BaTh 0COOCHHOCTH
CTPOCHUS U JKU3HEACITEIBHOCTH
OJIHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHMAJIBHBIX, MHOTOKJIETOUYHBIX U
MHOTOTKAHEBBIX OPTraHNU3MOB.
CpaBHUBaATH MEXKIY COOOH
OJIHOKJIETOYHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHbIE © MHOTOTKaHEBbBIE
OpraHU3MBbI
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9.2

TkaHu pacteHui

Tkanu pacteHuid. TUIIBI pACTUTEIBHBIX
TKaHel: oOpa3oBaTebHasi, TOKPOBHA,
IPOBOAAIIAs, OCHOBHAS,
Mexanudeckas. OcobeHHoCTU
CTpOoeHUs, GYHKIMIA U pacroI0KEeHUs
TKaHEW B OpraHax pacTCHUU.
JdemoHcTpanuu

TabIuIbl ¥ CXEMBI:

«Tkanu pacrenuit», «Oprasbl
LIBETKOBBIX pacTeHu», «KopHeBbIE
cucteMbl», «CTpoeHue cTeds»,
«CtpoeHue TucTOBOM MIACTUHKNY.
O0opynoBaHme: )KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUM; CBETOBOM
MHUKPOCKOI; MUKPOIIPENAPaThl TKAHEM.
JlabopaTtopHasi paGora

«M3yueHue TKaHeu pacTeHU»

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITHIA: TKaHb, SITUACPMHUC, IPOOKa,
KOpKa, Jy0, IpeBeCcuHa, JPEBECHHHBIC
BOJIOKHA, JIyOSIHBIC BOJIOKHA, COCY/IbI,
KaMEHHUCTBIE KIIETKH.

XapakTepru30BaTh TUIIbI PACTUTEIbHBIX
TKaHeW: o0Opa3zoBaTeabHasi, TOKPOBHAs,
IIPOBO/ISAINIAS, OCHOBHAs, MEXaHUYECKas;
NIEPEYUCIIATh OCOOCHHOCTH WX CTPOCHUS
Y BBIMTOJTHSIEMBIE (DYHKITHH

9.3

TkaHu )KUBOTHBIX U
YyeJIOBEKA

TkaHu )KUBOTHBIX U UEIOBEKA. | UITBI
JKUBOTHBIX TKAHEH: dIIUTEINAIbHAS,

COCAUMHUTCIIbHAA, MbIICYHAA, HCPpBHA.

OcobeHHoCTH CTpOeHUS, PYHKIIUMN U
PAcCIIOIOKEHUS TKaHEN B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JdemMoHcTpanuu

Tabnuiel u cxembl: « TkaHu
KUBOTHBIX», «CKEIIET YeJIOBEKay,
«ITnmeBapurenpHas cucTeMa,

PackpbiBaTh cofepxaHnre TEPMUHOB U
MOHSATUI: SMUTEIINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIUA.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKA: dIIUTEIaIbHas,
COCJIMHUTEIbHAS, MbIIIICYHAs, HEPBHA,
MEPEUUCIIATh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHSAEMbIC (PYHKIINH
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«KpoBeHocHas cucremay,
«JlpixarenbHas cucrteMay, «HepBHas
cucrema», «Koxayn, «MplieyHas
CHUCTEMA.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKpOINpenapaTsl TKaHEH.
JlaGoparopHnasi paGora

«3yyeHne TKaHEeN KUBOTHBIX»

94

Opransl. Cuctemsl
OpraHoB

Opransl. BerertatuBHbie u
T€HEPATUBHbBIC OPTaHbl PACTECHUM.
Opranbl 1 CUCTEMBI OPraHOB
YKUBOTHBIX U yenoBeka. yHKIuu
OPTaHOB U CUCTEM OPIraHOB.
JdeMmoHcTpanuu

Tabauiel u cxembl: «OpraHbl
IIBETKOBBIX pacTeHui», « KopHeBbie
cuctembl», «CTpoeHue cTeOIsm,
«CTpoeHue JIMCTOBOM IJIACTUHKWY,
«CKkeneT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHocHas cuctema,
«JIpIxaTenbHas CUCTEMAY,
«BbiaenurensbHas cucteMay, «HepBHas
CUCTEMAY», « DHJOKPUHHAS CUCTEMAY.
ObopynoBaHme: KUBBIE SK3EMILISPbI
KOMHATHBIX PacTeHUIl; TepOapuu
pACTEHUI pa3HbIX OTJIEJIOB; CKEJIETHI

PackpeiBath conepxanne TEpMUHOB U
HOHSTUN: OpraH, KOPEHb, MOOET,
LBETOK, IIOJ, CEMS, II0JIOBBIE XKEJIE3BI,
IIOJIOBBIE POTOKH, KOMYJIATUBHBIE
OpraHbl, CUCTEMBI OPTraHOB.
XapakTepu3oBaTh BET€TATUBHBIE U
I€HEpPaTUBHbBIE OPTaHbl PACTECHU,
COMATHUYECKUE U PETYIATOPHBIE OPraHbl
KUBOTHBIX; IEPEUUCIATH OCOOEHHOCTH
UX CTPOEHUS U BBINOJIHAEMbIEC QYHKIUH.
YcraHaBauBaTh B3aUMOCBSI3UA MEXKITY
CTPOEHHEM OPraHOB U UX (PYHKIHSIMHU.
Paznuuars BUIIBI TKAHEH, OpraHbl U
CHUCTEMBI OPTaHOB, B TOM YHCIIE
YeJI0BEKA, HA MUKpoOIpernaparax,
BJIQKHBIX Ipernaparax, repoapusx u
MukpodoTorpadusx, Tadbaumax,
MOJIEIIAX U MYJISIKAX
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MO3BOHOYHBIX; KOJUIEKIIUU
0€CrO3BOHOYHBIX )KUBOTHBIX; BIIAYKHBIE
npenaparbl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlabopaTtopHasi paGora

«M3yueHne opraHoB LIBETKOBOTO
pacTeHus»

9.5

Omnopa Tena
OpraHu3MOB

Onopa tena oprann3moB. Kapkac
pactenunii. CKkeleTbl OJIHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyxHbIi1 1 BHYyTPEHHUM CKEJIET.
CtpoeHue U TUTIBI COEAUHEHUS KOCTEH.
JdemoHcTpanumn

Tabmuikl u cxembl: «CTpoeHHE
cTebs, «CTpoeHue TUCTOBOU
IJJACTUHKNY, « CKEJIET YETTOBEKaY.
OGopynoBaHme: CKeJIEeTh
ITO3BOHOYHBIX; BIAXKHBIE TPENIAPATHI
YKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJITFOCKOB; KOJUIEKIIUU
HaCEKOMBIX, UTJIOKOKHUX

PackpbiBaTh cofiepKaHue TEPMUHOB U
MOHSITUI: OMIOPHBIE CUCTEMBI, 000JI0UKU
KJIETKH, (PUOPHUILIBI, KapKac, Hapy>KHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUN CKEJIET, BHYTPEHHUM
CKeJIET, KOCTH (JJIMHHBIE, KOPOTKHE,
IIJIOCKKUE), COSIMHEHUS KOCTEH,
HEMOABUXHbIE (IIBBI),
MOJIYIIO/IBM)KHBIE, TIOJIBHXKHbBIE
(cycTaBbl), OTIEIbI CKEIETA
MO3BOHOYHBIX KUBOTHBIX: Uepell,
OCEBOM CKeJIeT (I03BOHOYHUK, TPy AHAS
KJIETKA, XOpJ1a), 10sica KOHEYHOCTEH,
CBOOO/IHBIE KOHEYHOCTH.

OnuceiBaTh HAPY>KHBI U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THIIbI
COEAUHEHUs KOCTEN.

VYcraHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOEHHUEM OMOPHBIX CUCTEM U UX
(GYHKIUSIMU B OpraHu3Me.
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CpaBHUBATH CTPOEHUE OMTOPHBIX CUCTEM
pacTeHU U JKUBOTHBIX

9.6 | JIBmxeHue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHUu3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSTUI: IBUKECHUE, JBUTATEIIbHbBIC
amMEO0UTHOE, KI'YTUKOBOE, PECHUYHOE. | OPraHeIlIbl, JBUKEHUE MTPOCTEUILINX
JIBHMk€eHHE MHOTOKJIETOYHBIX (amE€OomaHOE, KTYTUKOBOE,
PAaCTEHMI1: TPONIM3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTCHUN
JIBM>KEHME MHOTOKJIETOYHBIX (TponM3MBbl, HACTHH ), MBIIIICYHbBIE
YKUBOTHBIX U YEJIOBEKA: MBIIICYHAS CUCTEMBI (COKpATUTEIIbHBIE BOJIOKOHIIA,
cucreMa. Penexc. CkeneTHbIe MBIIIIIBI | KOKHO-MYCKYJIBHBIN MEIIOK, CKEJIeTHAS
U ux pabora. MYCKYyJIaTypa), CKEJIETHas MbIIIIA
JleMOHCTpanun (MBIIIIEYHOE BOJIOKHO, MHO(DHOpHILIa),
Tabaunb! 1 cxembl: «OTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC [ICHTPHI, paboTa
BOJIOpociny, «lIpocrenmme», MBI (ABUTATEIbHAS, COMATHYECKAs),
«CtpoeHue MbIIIby, «MbleyHas MBIILIEYHOE YTOMJICHUE.
CUCTEMaY XapakTepu30BaTh BUAbI IBUKECHUS
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIILBI U UX
pabory.
YcTaHaBIMBaTh B3aUMOCBSI3b MEK]Y
CTPOEHUEM ONOPHBIX CUCTEM U
JBUKEHHUSIMA OPTaHU3MOB
9.7 | Iluranue OpraHU3MoOB [Iutanne opranusmos. [lornomexue PackpsiBaTh coziep:kaHne TEpPMUHOB U

BOJIbI, YIJIEKUCIIOTO ra3a u
MHHEPAJIbHBIX BEIIECTB PACTCHUSMMU.
IIuTanue )KUBOTHBIX.

MOHATUI: MUTAHKUE, TUILEBAPEHNUE,
MUIIEBAPUTENBHBIE BAKYOJIH, KAILICYHAS
MOJIOCTh, MMUIIIEBApUTETbHAS TPYOKa,
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BHyTpHUIOJIIOCTHOE K BHYTPUKIIETOYHOE
nuuieBapenue. [Iuranue mo3BOHOYHBIX
XKUBOTHBIX. OTHEIBI
NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHbIC KENE3bI.
[InmeBapuTenpHas cucrema 4yejaoBeKa.
JleMoHCcTpaMu

TabIuIbl ¥ CXEMBI:
«KuneyHomnonocTHeley,
«IInmeBapurenpHas cuctemay, «Cxema
IIATAHUS PACTEHUID.

O6opynoBaHme: )XUBbIE HK3EMILIAPHI
KOMHATHBIX PACTEHUI; 000py10BaHUE
JUISL IEMOHCTpAIMU TIOYBEHHOTO U
BO3IyIIIHOI'O IUTaHUs PACTEHUH,
paclilerieHus Kpaxmasa 1 OelIKoB

noJ AericTereM (PepMEHTOB

MUILEBAPUTEIbHBIN TPAKT,
MUILEBAPUTEIIHHBIC )KEJIE3bI,
MUILEBAPUTEIHHBIE COKH.
XapakTepu3oBaTh NUTAHHUE )KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOUYHOE
NUILIEBapEHUE.

Paznuuatek Ha n300pakeHusx (cxemax,
TaOIHIIaX, MYJISDKAX ) OTIACIIBI
MUILIEBAPUTENBHOTO TPAKTA U
MUILIEBAPUTENBHYIO CUCTEMY YEJIOBEKA.
VYcranaBauBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTaHOB MMUIIEBAPEHUS

9.8

I[LIX&HI/IC OpraHnu3mMoB

JlpIxanue opranu3MoB. Jlpixanue
pacteHui. /[pIxaHne >KUBOTHBIX.
Huddy3us ra3oB yepe3 NOBEPXHOCTh
KJIeTKH. KOKHOE JIbIXaHue.
JlpixaTenpHasi moBepXHOCTh. JKabepHoe
1 JIETOYHOE JpIxaHue. Jlpixanue
MTO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIUOHHOE YCIIOKHEHUE CTPOCHHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxatenapHasi CHCTEMA YEJIOBEKA.

PackpbiBaTh cOJIep’KaHUE TEPMUHOB U
MOHATHH: AbIxaHue, T Py3us, KOKHOE
JIBIXaHWUE, OPTaHbl JIbIXaHUS,
JIbIXaTEJIbHBIC IBUXKCHUS, TbIXaTCIbHBIN
IIEHTP, JTETOYHBIC 00BEMBI, KIU3HCHHAS
€MKOCTbD JICTKHX.

XapakTepu30BaTh JbIXaHUE PACTCHUN;
JIbIXaHHME )KMBOTHBIX M YEJIOBEKA.
OnuChIBaTh 3BOIIOIIMOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUJISIIUY JIETKUX Y TITHUIL
Y MJICKOITUTAOMX. Perynsuus
npixaHus. JlpixaTteabHbie 00bEMBI.
JdemoHcTpanuu

Tabnuitel ¥ cxeMbl: «/JlpIxaTeapHas
CHCTEMAY.

O6opynoBanme: 000py10BaHKE
JUJIs1 IEMOHCTpPALMK OMBITOB

10 U3MEPEHUIO KUZHECHHON EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JIBYDKEHUH

MO3BOHOYHBIX KUBOTHBIX.
Pasnuuate Ha n300paxeHusx (cxemax,
Ta0auIax, MyJsbKax) JbIXaTeIbHYIO
CUCTEMY UeJIOBeKa.

OnuchIBaTh MEXaHU3M BEHTHJISLIMU
JAETKUX Y ITUI U MIIEKOTTUTAOIIHX.
YcTanaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOEHHEM OPTraHOB JIbIXaHUS U UX
GyHKUUSIMU B OpraHu3Me

9.9

Tpancnopr BemecTs
y OpraHu3MOB

TpaHCcHOpT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCOPT BEUIECTB Y KUBOTHBIX.
KpoBeHocHas cucteMa u €€ opraHsl.
KpoBeHocHas cucTema 03BOHOYHBIX
YKUBOTHBIX U yesoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpaIIeHNs. DBOIIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBI I03BOHOYHBIX )KUBOTHBIX.
Pabora cepana u e€ peryssiusi.
JdemoHcTpanumn

Tabauibl u cxeMbl: «Oprassl
LIBETKOBBIX pacTeHui», «KopHeBbIe
cuctembl», «CtpoeHue cTeds,
«CTpoeHne TMCTOBOM TUIACTHHKN,

PackpsiBaTh copeprkanue TEPMUHOB U
MOHSTUI: TPAHCHIOPT BEUIECTB,
TPAHCIIOPT y PACTEHHM, KPOBEHOCHAs
cUCTeMa KUBOTHBIX, KPOBb, IJIa3Ma,
(hOpMEHHBIC DIIEMEHTHI,
KpOBOOOpAIICHHE, KPYTH
KPOBOOOPAIICHHS, CEPACUHBIN ITHKT,
muMdoobparnieHue, mumda,
AUMQpaTHIECKUE COCYIBL,
TuM(paTUYECKHE y3IIbl, BHYTPEHHSIS
cpena opraHusma.

XapakTepru30BaTh TPAHCTIOPT BEIIECTB
y pacTeHui 1 OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YeJIOBEKa.
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((KpOBeHOCHaH CHUCTEMA»,
((KpOBeHOCHBIe CHCTCMBI II03BOHOYHBIX
ZKHUBOTHBIX»

Pasnuuate Ha n300paxeHusix (cxemax,
TabNIUIaX, MYJISKaX) KPOBEHOCHYIO
AUM(paTHUECKYIO0 CUCTEMY UeJIOBEKa.
YcTanaBnuBaTh B3aUMOCBSI3U

MEX]ly CTPOEHUEM OPTaHOB
KpOBOOOpamieHus u ux QyHKIUIMU

B OPTaHU3MeE

9.10

Brigenenue y
OPTaHU3MOB

Brigenenue y oprannsMoB. Beigenenue
y pacTeHul. Briienenue y )KuBOTHBIX.
CokparturenbHble Bakyoau. Oprasbl
BbIJIeTIeHU. DUITbTpanus, CeKpeuust 1
oOpaTHOE BCaChIBAaHUE KaK MEXaHU3MBI
paboThl opraHoB BeeneHus. CBs3b
MOJIOCTH TeJIa C KPOBEHOCHOM 1
BBIJICJTUTEILHON CHCTEMaMHU.
Brinenenne y mo3BOHOUHBIX 5KUBOTHBIX
u yenoBeka. [Touku. Ctpoenue u
dbyHKIIMOHUpOBaHUE HeDpOHa.
OOGpazoBaHue MOYH y UeJIOBEKa.
JleMoHCcTpaMu

Tabsuibl u cxembl: «BbiaenurenbHas
cUCTEMay

PackpbIBaTh coepxannue TEPMUHOB U
MOHSTUI: BBIICJIICHUE, TyTTalUS,
JIMCTOMA/l, COKpaTUTENIbHbIE BaKyOJIH,
U3BUTHIC KAaHAJIbIIbI, 3BE314ATHIE
KJIETKH, BBIICIUTENbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCYIbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMTy3bIPb,
HedpoH, Moya.

XapakTepu3oBaTh MPOILIECC BbIICICHUS
Yy PaCT€HHUH U )KUBOTHBIX.

Paznuuate Ha n300pakeHusIX (cxemax,
TaONHIIaxX, MyJISKaX) BhIICIUTEIHLHYIO
CHUCTEMY YEeJIOBEKaA.

OnuchiBaTh MEXaHU3M
(GYHKIIMOHUPOBaHUA HEPPOHA; ITPOLIECC
00pa30BaHUsI MOYH.

YcranaBiMBaTh B3aMMOCBSI3U

MEXIy CTPOCHUEM OPraHoOB
BBIJICJICHUS U UX PYHKIUSAMU

B OPTaHU3MeE
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9.11

3ammra y OpraHu3mMoB

3ammTa y opranu3MoB. 3aliura

Yy OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaKkTepuil U LIUCThI MPOCTEUIIINX.
3ammTa y MHOTOKJIETOYHBIX PaCTEHU.
Kytukyna. Cpencrsa macCuBHOM U
XUMHWYEeCKOH 3a1uThl. @UTOHIINILI.
3ammTa y MHOTOKJIETOUYHBIX
XKUBOTHBIX. [IOKpOBBI 1 UX
IPOU3BOJIHBIE. 3alUTa OpraHu3Ma

oT Oone3Helt. IMMyHHast cuctema
yenoBeka. KieTouHbli 1 ryMOpalibHbIN
UMMYHUTET. BpOKIEHHBIN U
PpUOOPETEHHBIN crierupuIecKuii
UMMYHHUTET. Teopus KIOHAIBHO-
cenekTuBHOro ummyHnureta (I1. Dpnux,
®.M. bepner, C. Toneraga).
BocnanutenbHble OTBETHI OPTaHU3MOB.
PoJib BpOXKIEHHOTO UMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JleMoHCcTpaMu

Tabnuib 1 cxeMmbl: «Koxay,
«mmynurtery, « CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOU IIACTUHKI

PackpsiBaTh conep:kaHne TEPMUHOB U
TIOHSTUM: KarlcyJia, SHAO0CIOpa, IHCTa,
KyTHKYJIa, CPEJCTBA TACCUBHOMN
3aIUTHI, CPEACTBA XUMUIECKOM
3aIUTHI, KOYKHBIE TIOKPOBBI,
UMMYHUTET, IMMYyHHAasl CUCTEMA,
aHTUTEH, aHTUTEJO.

XapakTepru30BaTh BUIBI 3aITUTHI

Y OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPTaHHU3MOB.

OmnuceIBaTh CTPOCHHUE KOKHBIX
MTOKPOBOB U UX MTPOU3BOIHBIX.
PaznuyaTh Ha M300paKeHUAX (CXeMax,
TabauIax, MyJisbKax ) OpraHbl
UMMYHHOH CHCTEMBI YeIOBeKa.
YcTaHaBnIMBaTh B3aMMOCBSI3U MEXTY
CTPOCHHEM OPTaHOB 3AIUTHI U UX
(GYHKIIUSIMU B OpraHu3Me

9.12

Paznpaxumocts
U PeryJsiius
y OPTaHU3MOB

PazapaxxuMocTh u perymisuus

y Opranu3MoB. PazipaxumMocThb

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazapaxxuMocThb U peryisius

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHSTHN: Pa3IPaKUMOCTh, PETYJISIINS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(ayKcHHBI), HEpBHAs CUCTEMA,
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y pacteHuil. POCTOBBIE BEIIECTBA U UX
3HAYECHUE.

HepsHas cuctema u pednekropHas
perynsiuus y »KuBOTHbIX. HepBHas
cucTeMa M €€ OTIeJIbl. DBOJIOLMOHHOE
YCIOKHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KUBOTHBIX. OTEIbI
TOJIOBHOT'O MO3ra O3BOHOYHBIX
KUBOTHBIX. Pedirekc u pedekropHas
nyra. be3yciioBHbIE U yCIIOBHBIE
pediekchl.

['ymopanbHas peryasuus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yenoBeka. JKene3bl 3HAOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBue
FOPMOHOB. B3auMOCBsI3b HEPBHOU U
SHIOKPUHHOMW CHCTEM. [ nmnoramamo-
runogu3apHasi CuCTeMa.
JdeMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabnuibl u cxembl: «CTpoeHue
ruapb», «CTpoeHue iaHapumy,
«BHyTpeHHEee CTpOEHUE T0KIEBOTO
yepBs», «HepBHas cucrema poioy,
«HepBHas cucteMa Jsrymkmny,
«HepsHas cuctema
pecMbIKaromuxcs», « Hepsuas

pedekTopHast perysius, pedIiekc,
pedrexTopHas ayra, nepeIHui Mo3r,
IIPOMEKYTOUYHBIN MO3T, CPEIHUI MO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BEreTaTUBHAsl HEPBHAs CUCTEMA,
ryMOpaJibHasi peryJisius, TOpPMOHBI,
SHJOKPHUHHAS CHCTEMA, TUIIOTAJIaMO-
rurnoduszapHas cucTema.
XapakTepu3oBaTh pa3IpakUMOCThb

Yy OJJHOKJIETOYHBIX OPraHU3MOB U
PEIIEKTOPHYIO PETYIIALUIO

Y ’KUBOTHBIX.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabNMIax, MyJIS>Kax) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEIIbI TOJIOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYJIALHIO
y dKUBOTHBIX.

Paznuuatek Ha n300pakeHus X (cxemax,
Ta0IMIIaX, MYJISKAX ) 9HIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
Ha3zwiBath xkene3bl 3HIOKPUHHOM
CUCTEMBI UeJIOBEKa U BhIpabaThIBaeMbIe
UMU TOPMOHBI.

OnuceIBaTh A€CTBHE TOPMOHOB.

VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHUEM OPTraHOB HEPBHOU U
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cuctema ntuny, «HepBHas cucrema
MJIEKOMUTAIOMUX», «HepBHas cuctema
YeJI0BeKay, « JHIOKPUHHASI CUCTEMAY,
«Pedexcy.

Ob6opynoBaHme: MOJIEIN TOJIOBHOTO
MO3ra pa3InYHbIX JKUBOTHBIX

SHAOKPUHHON CUCTEM U UX (PYHKIUSIMU
B OpraHU3Me.

XapakTepu3oBaTh HBOIOIMOHHOE
YCJIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro

qacCoOB I10 TEMC

17

10.

Tema «PASMHOKEHUE U PA3SBBUTHUE OPI'"AHU3MOB)>

10.1

@OopMBI pa3MHOKEHUS
OpraHU3MOB

1

DopMbI pa3MHOKEHHS] OPTAHU3MOB:
oecnosioe (BKJIFO4asi BEr€TaTUBHOE) U
noyioBoe. Buget Gecronoro
Pa3MHOXEHUS: IOYKOBAHUE,
cropyJsiusi, pparmeHTanus,
KJIOHUPOBAHHUE.

JdeMoHcTpanuu

Tabmmibl u cxembl: «BereratnBaoe
pa3MHOXKeHuey», « Tumbl 0ecrnonoro
pa3sMHOXEHUs», «PazMHOKeHHE
XJIAMUJIOMOHAb», «PazMHOXeHMe
IBIJICHBD, «Pa3MHOKEHUE THIIPBDY

PackpbiBaTh copepxaHne TEPMUHOB U
MIOHSITUI: Pa3MHOKEHHUE, IPOCTOE
TieJIeHre, TIOYKOBAHUE, CIIOPYJISIINS,
BEreTaTUBHOE Pa3MHOXKECHHE,
¢dbparmeHTaIys, KIOHUPOBAHKE, TAMETHI,
CriepMaTo30u/i (CriepMuil), SMIEKIIETKA,
3UroTa, KOHbIOTALUA.

[TepeuuncnsaTb 0COOEHHOCTH OECIIOJIOTO
¥ TI0JIOBOTO Pa3MHOKEHHUSI OPTaHN3MOB.
XapakTepru3oBaTh CymHOCTh U (HOPMBI
0€ecII0JI0ro pa3sMHOXKEHHS OPTaHU3MOB;
OuoIoruuecKoe 3HaueHue OecroIoro
Pa3MHOXKEHUS.

Paznuyate criopy kak
CHEIMAM3UPOBAHHYIO KIIETKY,
npeIHa3HAYeHHYIO IS 0ECTI0IOT0
Pa3MHOKEHUS, U CIIOPHI OAKTEPHIA.
OOBACHATH NPEUMYILECTBA TOJIOBOTO
Pa3MHOKEHHUS HaJT OSCITOIBIM.
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PackpeiBath poJib KIIOHUPOBAHUSA
B CEJIEKIIUU U CEILCKOM XO34MCTBE

10.2

[lonoBoe
pPa3MHOKEHHUE.
Meiios

[TonoBoe pasmuoxenue. [1omoBbie
KJIETKHU, WK rameThl. Meiio3. Ctagun
Meno3sa. [loBenenrne XxpoMocom

B Meno3e. KpoccuHrosep.
buonornueckuii CMbICIT MEHO3a U
MOJIOBOTO Tporiecca. Menos u ero
MECTO B KU3HCHHOM IIUKJIC
OpTraHU3MOB.

JdeMoHcTpauuu

Tabauup! 1 cxeMbL: «Meiio3y,
«XpOMOCOMBI»

PackpeiBath copepxkaHue TEPMUHOB U
TTOHATUM: MEH03, OMBAJICHTHI,
KPOCCHUHTOBEp, UHTEPKUHE3,
HE3aBUCHUMOE PaCIIpEIEICHUE;
KPOCCHUHTOBEP.

Paznuuate Ha n300pakeHMsIX (cxemax,
Ta0auIax ) © MUKpOTIpenapaTax 3pesibie
MOJIOBBIE KJIETKU MJIEKOMUTAIOIINX U
OpraHbl Pa3MHOKEHHUS BBICIITUX
pAaCTECHUH.

PackpseiBath cymHocTs Melio3sa,
XapaKTepUu30BaTh €ro OTACIIbHBIC
CTaJIuu.

Onpenensate MeCTO Mer03a

B )KU3HEHHBIX UKJIaX Pa3IMUYHbBIX
OpraHu3MOB.

OOBACHATH OMOJIOTUYECKHUI CMBICIT
KPOCCHUHI'OBEpA, ONUCHIBATH €T0
MEXaHU3M.

CpaBHMBATBH ME03 C MUTO30M;
paznyaTh OTJAEIbHBIE UX CTAIUN

Ha MUKpOIIpernapaTax u n300pakeHHsIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOJIIOIIMOHHOE 3HAYEHUE
MOJIOBOT'O Pa3MHOKEHUS OPTaHU3MOB
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10.3

["amertorenes.
O6pazoBanue u
pa3BUTHUE TOJOBBIX
KJIETOK

[IpenzapopiiieBoe pa3BUTHE.
['ameTorenes y ;kMBOTHBIX. [10J10BBIE
xene3bl. O0Opa3oBaHUe U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHuE NOJIOBBIX KIETOK.
OmogoTBOpeHne U IMOPHOHATIBHOE
pa3BUTHE )XKUBOTHBIX. CTIOCOOBI
OIUIOJIOTBOPEHUSA: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.
JdemoHcTpanuu

Tabmunp! 1 cxeMbl: «["ameTorenes»,
«CrtpoeHue SHLUEKIETKH U
CIIEPMATO30HI).

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,

MUKpOIpenaparhl SHIEKIETOK U
CIEPMAaTO30M10B.
JlaboparopHasi pabora «3yueHue

CTPOCHHU ITOJIOBBIX KJIICTOK Ha 'OTOBBIX

MUKpOIpenaparax»

PackpeiBath conepxanne TEpMUHOB U
IIOHATUI: TaMETOT€HE3, CIIEPMATOreHE3,
OOT€HE3, CEMEHHUKH, SIMYHUKH,
CIIEPMAaTOrOHMH, CIIEPMATOLUTHI,
CIIEpMAaTHU/IbI, CIIEPMATO30U/IbI,
OOTOHUH, OOLIUTHI, ITOJISIPHBIE TEIIbLIA,
SIMLIEKJIETKA, aKpocoMa.

[lepeuncnsaTs cTaguy raMeToreHesa

y ’KUBOTHBIX.

OnuceIBaTh NPOLECC FTAMETOT€HE3A U
€ro MEPUObI, CTPOCHUE MTOJIOBBIX
KJICTOK.

Pa3znuuats ocoOeHHOCTH
criepMaToreHesa 1 OOreHesa.
OnucheIBaTh IPOLECCH OCEMEHEHUS U
OIUIOAOTBOPEHUS, PA3HbIE BAPUAHTHI
IIapTEHOTreHe3a

10.4

NuauBuayansHOE
pa3BUTHE
OPTraHU3MOB —
OHTOI'CHE3

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
DOMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — oona

U3 21ABHBIX NPOOIEM IMOPUOTOSUM.
Konyenyus mopgocernos u mooenu
mopghozenesza. Ctaauu SMOpHOTEHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYIIKHN).

PackpeiBaTh copepkaHuEe TEPMUHOB U
MOHSTUI: OIUIOJOTBOPEHUE, 3UTOTA,
Oslacromep, aKpoCOMHasi peaxius,
MIPOHYKJIEYC, NAPTEHOTEHE3,
sMOpUOTeHe3, ApodieHne, OracTya,
MOpYJIa, racTpyJja, HeupyJa,
OpraHOT€HE3, IKTOJEPMa, ME30EpMa,
HHTOJIEpMa, 11eJI0M, HEpBHasl TpyOKa,
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Hpob6nenue. Tumsl 1podieHus.
JlemepmunuposanHoe u
HeoepMUHUPOBaHHOe Opoob.ieHue.
Bracmyna, munet bnacmyn.
Ocob6enHoctu ApoOIeHUs
MJIEKOITUTAIOIIMX. 3apO/IbIIIEBbIC
JIMCTKU (TacTpyisiius). 3aKiiajika
OpPraHoB U TKAHEW U3 3apOJIbIIIEBBIX
JIMCTKOB. B3anmMHoOe BIusgHUE YacTeun
Pa3BUBAIOILIETOCS 3apO/IbIIia
(3MOpHOHaNIbHAS UHIYKIIHS). 3aKiaaKa
IJIaHa CTPOEHUS KUBOTHOTO KaK
pe3yJIbTaT HEPAPXUYECKUX
B3aUMOJENCTBUM Ir'eHOB. Biusnue
Ha YMOPHUOHATBFHOE PAa3BUTHE
Pa3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH
Cpeabl.

JdemMoncTpanuu

[Toprper: X. [IIneman.

Tabmuibl u cxembl: «OCHOBHBIE CTATUN
OHTOTEHE3a».

OobopynoBanme: Mmojenb «Luki
Pa3BUTHS JIATYIIIKN

XopJa, KulleuHas TpyOka.
Onpenensate SMOPUOHATIBLHBIN IEPUOA
Pa3BUTHS OpraHU3Ma U ONUCHIBATh
OCHOBHbIE 3aKOHOMEPHOCTHU
JpoOJieHust — oOpa3oBaHUE
OJIHOCJIOMHOTO 3apO/IbIIIa — OJaCTYJIbI;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJTKA B IUIEKIICTKE;
racTpyJISIUIO U OPTaHOTEHE3.
OO0BscHATB dTanbl TUdPEepEeHITUPOBKH
TKaHel, 00pa30BaHUs OPTAHOB M CUCTEM
OpraHoB.

XapakTepu3oBaTh PErysLHI0
AMOPUOHATILHOTO Pa3BUTHS;
JIETEPMUHAIUIO U SMOPHOHATBHYIO
UHAYKINIO; TEHETUYECKUN KOHTPOIIb
pa3BUTHS.

O060CHOBBIBATh BPEIHOE BO3/ICHCTBHE
Ta0AuHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma yesaoBeKa

10.5

Pocr u passutne
YKUBOTHBIX

Poct u pazButHe :KMBOTHBIX.
[TocTaoMOpHOHATBHBIN IEPUOI.
[Ipsimoe 1 HenpsAMOe pa3BUTHE.
Pa3zButue ¢ meramopdozom

PackpsiBaTh cofepkaHie TEPMUHOB U
MOHSTUN: OHTOTEHE3,
NOCTAIMOpPHOHAIBHOE Pa3BUTHE,
MeTaMop(o3, THYMHKA, POCT, CTAPEHHUE,

76



y 0eCro3BOHOYHBIX M MO3BOHOUYHBIX
YKUBOTHBIX. brosiornaeckoe 3HaueHne
IIPSIMOTO Y HENPSMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B npupoae. Turbl
pocTta KUBOTHBIX. DAKTOPHI perysauun
poCTa )KUBOTHBIX U 4yesioBeka. Ctaguu
OCTAMOPHUOHAJIBHOTO Pa3BUTHSA Y
JKUBOTHBIX U 4esioBeKa. Ileprosel
OHTOreHe3a yenoseka. CtapeHue u
CMEPThb KaK OMOJIOTHYECKHE MTPOLIECCHI.
JleMoHCTpanun

Tabauiet u cxemsl: «[Ipsmoe u
HEIpsAMOe pa3BuTue», «Pazsurue
MalcKoro xyka», «Pa3sutue capanumny,
«Pa3BuTHe nAarymKm.

IIpakTu4yeckas padora

«BpIsIBIICHNE IPU3HAKOB CXOJICTBA
3apoABIILIEH T03BOHOYHBIX )KMBOTHBIX)

CMEpTb.

XapakTepu30BaTh MOCTAIMOPUOHATBHBII
NEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro MEePUOBI.

N3marate conepxanue Teopun
CTapeHUsi OPraHU3MOB.

OOBICHATH OMOJIOTUYECKHUI CMBICTT
pa3BuTHs ¢ MeTamopho3oM

10.6

PasmHuoxenue n
pa3BUTHE PACTEHUN

Pa3zMHOX€eHMe 1 pa3BUTHE PACTEHUN.
lametoduTt u ciopodut. Meiio3

B )KM3HEHHOM IIUKJIE PACTCHUM.
O6pa3oBaHue crop B mpoliecce Meiiosa.
['ameTorenes y pacTeHun.
Omo10TBOpEHNE U Pa3BUTHE
pPACTUTENBHBIX OPTaHU3MOB. /[BOMHOE
OIUIOAOTBOPEHUE Y BETKOBBIX
pactenuii. OOpa3oBaHue U Pa3BUTHE

PackpbIBaTh co/iepKaHHe TEPMUHOB U
HNOHSTUIN: TaMeTO(pUT, CIOPODUT,
aHTEPUIUH, APXETOHUH, 3aPOCTOK,
MEeracropa, 3apoJIbIIIEeBbII MEIIOK,
CUHEPTHU/IbI, aHTUIIO/IbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OILIOJIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, TeproAbl OHTOT€HEe3a
I[BETKOBBIX PACTCHH.
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CEMEHHU.
MexaHu3MBI pETYJIIALMU OHTOTEHE3a
Yy PACTEHUM U KUBOTHBIX.
JdeMmoHcTpanuu

[Hoptpert: C. I'. HaBamuH.
Tabnuiel 1 cxeMbl: «J[BoiliHOE
OIJIOAOTBOPEHHUE Y LIBETKOBBIX
pactenuinn, « CTpoeHHne ceMsIH
OJIHOJIOJBHBIX U JIBYI0JIbHBIX
pacTteHuin», « KU3HEHHbBIN LUK
MOPCKOM KanmycCTbl», «  Ku3HEHHbIN
UK MXa», «’KHU3HEeHHBIN ITUKIT
ManopOTHUKAY, <« KU3HEHHBIN ITUKI
COCHBD».

JlabopaTtopHasi paGora

«CTpoeHue opraHoB pa3MHOKEHHS
BBICILIUX PACTCHUI»

XapakTepru30BaTh 0COOCHHOCTH
0€ecroJoro v NoJIOBOTO Pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Bb1iensate 0cCOOEHHOCTH MPOTEKAHUS

raMCTOICHC3a y IBETKOBBIX paCTeHI/Iﬁ.

OnuceIBaTh MPoLIECC TBOMHOTO
OIIOJJOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBSICHSTH €ro
MPEUMYILECTBA [0 CPABHEHUIO

C OIUIOJJOTBOPEHUEM Y CIIOPOBBIX U
r0JIOCEMEHHBIX

Hroro

Y9acCoB I10 TEMC

8

11

Tema «I'eHeTHKA — HayKa 0 HACJECACTBEHHOCTH U UBMCHYUBOCTH OPIraHU3MOB»

11.1

Hctopus ctaHOBIICHUS
Y Pa3BUTUS TEHETUKHU
KaK HayKH

1

HCTOpI/IH CTAHOBJICHUSA U PA3BUTHUSA
IFCHCTHKH KaK HayKH. PaGoTsl

I'. Menpgens, I'. ne @pusa, T. Moprana.

Ponb oTeyecTBEHHBIX YUEHBIX

B Pa3BUTHUU T€HETUKU. PaOOTHI

H.K. Koasnosa, H.1. BaBuiosa,

A.H. benozepckoro, I'.JI. Kapnieuenko,

PackpeiBath copepxkaHue TEPMUHOB U
MOHSITUMN: TEHETHKA, T'€H.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUH
BO3HUKHOBEHUSI T€HETUKHU.
XapakTepu3oBaTh OCHOBHBIE ATAIbI
pPa3BUTHSI TCHETUKH KaK HAyKH
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FO0.A. ®ununyenko, H.B. Tumodeena-
Pecogckoro.

JdeMmoHcTpanuu

[Toprpetsl: I'. MeHnens,

I'. le ®pus, T. Mopran,

H. K. Konrsnos, H. 1. BaBuios,

A. H. benozepckuid,

I'. JI. Kapneuyenko,

IO. A. ®unmunuenko,

H. B. Tumodees-PecoBckuit

11.2

OCHOBHBIC TOHATHS U
CHMBOJIBI TCHETUKH

OCHOBHbBIE T€HETUYECKUE MMOHATHS U
CHUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJieNIbHbIE TE€HBI, AIbTEPHATUBHbBIC
MIPU3HAKH, TOMUHAHTHBIA U
pPELIECCUBHBIN MTPU3HAK, TOMO3UT0TAa,
TeTEPO3Ur0Ta, YNCTask TUHUS, THOPUIBI,
reHoturl, peHotur. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUIOIOTUIECKUH,
IUATOJIOTUYECKUHN, MOJIEKYISIPHO-
TCHETUYECKUU.

JdemoHcTpanumn

Tabaunpl: «MeToabl TCHETHKH),
«CxeMbl CKpeUIMBaHU.
JlabopaTtopHasi paGora

«/Ipo3oduna kak 00BEKT TEHETHUECKIX
VCCIIEIOBAHUI)

PackpsiBaTh coziep:kaHne TEpPMUHOB U
MOHSATHN: HACIEACTBEHHOCTb,
HACJIEIOBAHUE, U3MEHUYUBOCTD,
reHOTHIl, (DEHOTUII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHbIE TeHbI (AJJIEIIN),
aJIbTEPHATUBHBIE TPU3HAKH,
rOMO3UT0Ta, FETEPO3UT0Ta,
JIOMHHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YNCTas TUHUS, THOPHUJIBIL.
[Tos1b30BaTBHCS TEHETUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3aIACH CXEM CKPEIIMBAHUS

NToro yacos 1o reme
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12

Tema «BaKOHOMepHOCTH HaCJIeACTBCHHOCTH)

12.1 | 3akoHoMepHOCTH 2 MonoruOpuaHoe CKpeluBaHue. PackpeiBath conep:xkanue TEpMUHOB U
HacleI0BaHUs [IepBb1ii 3ak0H MeHiens — 3aKOH MOHSATUIN: MOHOTHUOPHTHOE
MIPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIIMBaHNE, YUCTOTA TAMET,
MounorubdpuaHoe nokoJieHus. IIpaBuno nOMUHUPOBaHUSA. | IOMUHUPOBAHUE, PACIICTIIICHUEC
CKpeLIMBaHue Bropoii 3axkoH Menzens — 3akoH IIPU3HAKOB.

paciieIuIeHUs IPU3HAKOB. OmnuceiBaTh OnbITE I'. Menaens
[{uTosIOrnYecKre OCHOBBI 10 U3YYEHHUIO HACIEAOBAHUs OJTHON
MOHOTHOPHTHOTO CKPEIIUBAHMUS. Mapbl MPU3HAKOB Y TOPOXA MMOCEBHOTO.
['MnoTe3a YuCTOTHI raMeT. [IpuBoaUTH (POPMYIUPOBKH MTEPBOTO U
JdemoHcTpanumn BTOPOro 3aK0HOB I'. Menaens (3akoHa
[Hoptpert: I'. Menaensb. eauHOo00pa3usi THOPUJIOB MEPBOTO
Tabmuibl u cxembl: «[lepBbIii 1 BTOPOU | TTOKOJICHHS, 3aKOH PaCIIETICHHUS
3aKOHbI MeHens». MPU3HAKOB) U OOBSICHITH UX
O6opynoBanme: MOJACIb LUTOJIOTUYECKNE OCHOBBI.

ISl IEMOHCTPALIMM 3aKOHOB CocTaBisTh CX€Mbl MOHOTHUOPUTHOTO
eAMHO00pa3usi THOPUAOB MEPBOTO CKpEILMBAHUSA U PEIIATh TEHETUYECKNE
MIOKOJICHUS M PACIICTUICHUS PU3HAKOB; | 337a4d HA MOHOTUOPUAHOE

CBETOBOW MUKPOCKOI, MUKpOIIpenapar: | CKpeluBaHue

«dpozodunar.

IIpakTuueckas padora «3yuyeHue

pE3yAbTATOB MOHOTUOPHIHOTO

CKpEILMBAHUSA Y APO30(PUITBD)

12.2 | Ananusupytoriee 1 AHaIN3UPYIOLIEE CKPEUTUBAHUE. PackpeiBaTh copepkaHuEe TEPMUHOB U
CKpELIUBaHUE. [IpoMexyTOUHBIN XapakTep IIOHSATHN: aHAJIU3HUPYIOLIEe
Henonnoe HacyienoBaHus. Pacuennenue CKpEILMBAHUE, HEMTOIHOE
JTOMHUHUPOBAHUE IIPU3HAKOB ITPY HEMOJIHOM JIOMHUHUPOBAHUE, KOJOMUHUPOBAHHUE.
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JTOMUHHUPOBAHHH.
JdemoHcTpanumn

TabyuIbl ¥ CXEMBI: « AHATTU3UPYIOIIEE
ckpemuBanuey, «HenomHoe
JIOMUHHAPOBAHUE

CocTaBisTh CXEMbI aHAJTU3UPYIOLIETO
CKpEUIMBaHUA U PEIIaTh TEHETUYECKHE
3a1a4M Ha AaHAJIM3UPYIOLIEe
CKpELIMBAaHNE U HETIOJIHOE
JOMUHUPOBAHHE

12.3 | luruOpuaHoe JurubpuaHoe ckpeniuBanue. Tpetuii PackpsiBaTh coziepkaHue TEPMUHOB U
CKpELIMBaHue 3aK0H MeH1ensl — 3aKOH He3aBUCUMOTI'0 | TOHSTUI: TUTMOPUTHOE CKPELIMBAHUE,
HAaCJICJOBAHUS IPU3HAKOB. (beHOTUNTMYECKUHN paiuKal.
[{uTonornueckne OCHOBBI OnuceiBaTh onbIThl ['. MeHaens o
TUTHOPUTHOTO CKPEIITUBAHUS. V3YUYECHUIO HACIICIOBaHUs IBYX MHap
JdemoncTpanumn MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
[Toptper: I'. Menaens. [TpuBoauTH POPMYITUPOBKY TPETHETO
Tabauiel u cxeMbl: «TpeTuit 3aKkoH 3akoHa ['. Menpens (3akoHa
Mennens. HE3aBUCHUMOTO HACJIEIOBAHUS
O6opynoBanme: MOJCIb MIPU3HAKOB) U OOBSICHITH €TO
JUISL JEMOHCTPALK 3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBaHUS [TpuMeHsTh MaTEMATUUYECKUI PACUET C
MIPU3HAKOB; CBETOBON MUKPOCKOIT; MOMOIIIBI0 PEHOTUTTUYECKOTO pajuKaia
MuKponpenapar «Jpo3zoduinay. Y METO/1a IEPEMHOKEHHS BEPOATHOCTEN
IIpakTnueckasi pabora BAPUAHTOB PACIICTICHUS] TPU3HAKOB Y
«M3yuyenue pe3yapTaTtoB MOTOMKOB 110 (D€HOTHUITY U TCHOTHITY.
JTUTUOPUIAHOTO CKPEIIUBAHUS CocTaBasiTh CXEMbI TUTUOPUIHOTO
y IpO30QUITBI» CKpENIMBAaHUA U peliaTh FTEHETUYECKUE
3a/1a4M Ha JUTUOPUIHOE CKPEIIUBAHUE
12.4 | CuenieHHOE CuenneHHoe HacaeOBaHUE MPU3HAKOB. | PackpbiBaTh cofepaHue TEPMUHOB U
HacJeI0BaHUE Pabotel T. Moprana. CuernsieHHoe MOHSATHM: CLIETUIEHHOE HACJIEOBAHNUE,
MIPU3HAKOB. HAaCJIEJOBAaHUE T€HOB, HAPYILICHHUE HapylIeHUs CUEIUICHHS TEHOB,
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XpoMocoMHasi Teopus
HACJIEJICTBEHHOCTH

CLEIUICHHS MEXy TeHaAMHU.
XpoMOCOMHas TEOpUs
HACJICICTBEHHOCTH.
JdemoHcTpanuu

[Toptper: T. Mopras.

Tabauiel U cxeMbl: «ClienaeHHoe
HaclleJOBaHUE MPU3HAKOB

y ApO30(UITBDY.

OobopynoBanme: MOJEb

JUJIs1 AEMOHCTPAIMU CLUETIIIEHHOTO
HaCJIeIOBaHUs IPU3HAKOB.

KPOCCHUHTOBEp, PEKOMOUHAIINSI TEHOB,
TeHETUYECKUE KapThl, MOPTaHU/IA.
[IpuBOIUTH POPMYITUPOBKH 3aKOHOB
Moprana (3akoHa CIEIJIEHHOTO
HAaCJIeOOBAHMS I'€HOB U 3aKOHA
HapyIICHUS CHETICHUS] MEX/Ty T€HaMH )
1 OOBSICHATH UX IIUTOJIOTHYECKHUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOM TEOPUHU
HACJIECACTBCHHOCTH.

Pemate reneTnueckue 3agauu

Ha CLICIJICHHOE HACJIeJOBaHUE TCHOB U
HAPYILIECHUE CUEIUICHUS MEXAY T€HaMU

12.5

['eneTuka mmoJsia

I'enernka noma. XpoMOCOMHBIN
MEXaHU3M OIpeIeICHUs 10JIA.
AyTOCOMBI Y MOJIOBBIE XPOMOCOMBI.
['omorameTHBIN U reTeporaMeTHbIN
noJ1. ' eHeTnueckas CTpykrypa
IIOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C I10JIOM.
JdemoHcTpanuu

Tabymiel ¥ cxembl: «I eHeTHKa moJjay,
«Kapunorum genoseka», «Kapunorun
npo3o¢uiby, «KapruoTun nTuLbm

PackpseiBath conep:xkanue TEpMUHOB U
IIOHATUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIH T10JI,
reTepOraMeTHBIN MOJI.

OOBACHATH XPOMOCOMHBII MEXaHU3M
ONPENEIICHUS 110JIA Y OPTaHU3MOB.
[IpuBOAUTE IPUMEPHI HACIIETOBAHHUS
IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM.
CocTaBisATh CXEMBI CKPEILIMBAHMS U
pelaTh reHeTUYECKUE 3a1a41 Ha
HACJIEI0BAHNUE IIPU3HAKOB, CLEIUICHHBIX
C IIOJIOM.
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[TpuBOANUTE IPUMEPHI TEHETHYECKUX
3abosieBaHuM U 1e(hEeKTOB

y OpPraHU3MOB, CBSI3aHHBIX C MTOJIOBBIMH
XpOMOCOMaMH

12.6 | 'enoTHO Kak
LIEJIOCTHASA CUCTEMA

I'enoTun xak 11eJ0CTHAsA CUCTEMA.
[ImeroTponust — MHOKECTBEHHOE
JIecTBUE reHa. MHOXKeCTBEHHbBIN
ajienu3M. B3zanmonenicTeue
HEaJJICJIbHBIX T'CHOB.
KomrmeMeHTapHOCTh. DIHUCTA3.
[Tommmepus.

['eHeTHUECKUI KOHTPOJIb Pa3BUTHUSA
paCTEHU, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3NOIOTHUECKUX MPOIIECCOB,
MOBEJICHUS 1 KOTHUTUBHBIX (PYHKIIHA.
I'eneTnueckue MEexXaHU3MBbI
CHUMOHMOTeHe3a, MEXaHU3MbI
B3aUMOJICHCTBUA «XO35IMH — MApA3UT»
U «XO3SMH — MUKPOOHOMY.
['eHeTHYECKHE aCIIEKThI KOHTPOJIS U
U3MEHEHHUS HACJIECACTBECHHOM
nH(pOpMaIIKU B TOKOJICHUSIX KIETOK

Y OPraHU3MOB.

JdeMoHcTpanuu

Tabuuiibl ¥ cxeMbl: « MHO0KeCTBEHHBIN
aJlyieIu3M»; « B3aumo ielicTBrE TEHOBY

PackpeiBaTh copepkaHuE TEPMUHOB U
MTOHSTUI: MHOXECTBEHHOE JICMCTBUE
reHa (ruierorponus),
KOMIUJIEMEHTAPHOCTb, JIIACTA3,
MOJIUMEPHUSL.

Omnpenensate GopMbl B3aUMOACHCTBUS
aJUIENIbHBIX U HEAJIENIbHBIX T'€HOB.
[IpuBOINUTH TPUMEPHI IIIEHOTPOITHOTO
JIeCTBUS I'€HOB.

Pemars renetnueckue 3agaun

Ha B3aUMOJICMCTBUE HEAIJIEIbHBIX
TE€HOB

NToro yacos 1o reme

10
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13

Tema ((3aKOHOMepHOCTI/I HU3MEHYUBOCTHN»

13.1 | U3meH4nBOCTD 1 BzaumopeiicTBre reHOTUINA U CPEABI PackpsiBaTh conepkanue TEPMUHOB U
IIPU3HAKOB. Bubl npu (popMupoBaHUM (PEeHOTHUIIA. NOHATUI: U3MEHYHUBOCTb,
U3MEHYUBOCTH N3MeHUYNBOCTBH NPU3HAKOB. HEHACJIEICTBEHHAst U3MEHUYHUBOCTD,

KauecTBeHHbBIE M KOTMYECTBEHHBIE HACJICICTBEHHAS NU3MEHYUBOCTb.
IpU3HaKd. Buasl ”3MEHUYNBOCTH: CpaBHUBATH HEHACJIEACTBEHHY O
HEHACJIEICTBCHHAs U HACJIEICTBEHHAs. | U3MEHYMBOCTh C HACJIECICTBEHHOM.
JdemoHcTpanumn [IpuBOINTH IPUMEPHI KAYECTBEHHBIX U
Tabauib! u cxembl: «Busl KOJIMYECTBEHHBIX IIPU3HAKOB
U3MEHYUBOCTI. OpPraHu3MOB, ITPOSIBIICHUN
OGopynoBanme: )KHMBbIE ¥ repOapHbIE | y OPraHU3MOB HEHACIIEACTBEHHOM U
DK3EMIUIAPBI KOMHATHBIX PACTEHUN; HACJICICTBEHHOM N3MEHYMBOCTH
pucyHku (dotorpadun) >KUBOTHBIX

C pa3IM4YHBIMU BUJAMU U3MEHYUBOCTH

13.2 | Moaudukannonsas 2 MonudukanioHHas HU3MEHUYUBOCTbD. PackpeiBaTh copepkaHue TEPMUHOB U
U3MEHYUBOCTD Ponb cpenpl B popMupoBanuu HNOHSTUN: MOAU(DHUKAITMOHHAS, WIH

MO (UKAITMOHHOW U3MEHUNBOCTH.
Hopwma peakiium npusHaka.
BapuanumoHHbI psit M BapuallMOHHAS
kpuBas (B. Moranncen). CBolicTBa
MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
JdemoHcTpanumn

TabJIuIIbI ¥ CXEMBI:
«MomudukamoHHass U3BMEHYUBOCTHY.
OGopynoBaHme: )KUBbIC U repOapHbIC
HK3EMIUISIPbl KOMHATHBIX PACTEHHMI;
pucyHkH (poTorpadun) )KUBOTHBIX

deHoTunuyeckasi, I3MEHYUBOCTb,
BApHUAHTA, BApUALIMOHHBIN PSL,
BApUALIMOHHAS KpUBas, HOpMa
peaKIuy TpU3HAKa,

MOAU(UKATIAH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKAIIMOHHON U3MEHYHBOCTH.
[Toka3pIBaTh pOJIb YCIOBUM BHEIIHEU
Cpelbl B pa3BUTHH MOAU(PHUKAITMOHHON
WU3MEHYMBOCTH Y OPIraHU3MOB.
CTpouTh BapUALIMOHHBIE PSIBI U
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C MpuMepaMu MOJAU(PUKAIIMOHHON
WU3MEHYHMBOCTH.

JlabopaTtopHasi paGora
«HccnenoBanne 3aKOHOMEPHOCTEN
MO (UKAITMOHHOM U3MEHUNBOCTH.
[TocTpoenune BapualmOHHOIO psAIA U
BAPHUALIMOHHOW KPUBO»

rpaduK KpUBOMH HOPMBI PEAKIIUU
IPU3HAKOB Y Pa3JIMYHBIX OPIraHU3MOB

13.3 | 'enoTunnueckas I'enoTnnmueckast 3BMEHYHNBOCTD. PackpbiBaTh cOJiep>KaHUE TEPMUHOB U
U3MEHUYMBOCTb. CBoiicTBa TEHOTUITMYECKOMN MMOHATHI: KOMOMHATHBHAS
KomOunnaTuBHas VU3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | H3MEHYMBOCTh, MYTAIIMOHHAS
N3MEHUYHMBOCTD W3MEHYMBOCTH: KOMOMHATHUBHAS, W3MEHYHMBOCTh, KOMOMHAITUH, MyTaIUH.

MyTallMOHHAas. XapaxkTepu3oBaTh CBOKCTBA
KomMmOuHaTuBHAs HU3MEHYHUBOCTb. Fe€HOTUIIMYECKON U3MEHUYMBOCTH.
Mei103 1 oJa0BOM MPOLIECC — OCHOBA OnuchIBaTh MEWO3 U MOJIOBOM MPOIECC
KOMOMHATHBHOM U3MEHYHUBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTaHU3MOB
Pons koMOMHATUBHOM M3MEHUYMBOCTHU KOMOMHATHUBHOM U3MEHUYHUBOCTH.

B CO3JIaHMH T€HETHUYECKOTO [Toka3bIBaTh HA KOHKPETHBIX TPUMEPAX
pa3zHooOpasusi B Ipejiesax OqHOTO pOJIb KOMOMHATUBHON U3MEHYMBOCTH
BHJIA. B CO3JIaHUU T€HETHUECKOTO
JdeMoHcTpanuu pa3zHooOpasusi OpraHu3MOB B IIpejiesiax
Tabymiel U cxeMbl: «KoMOMHATHBHAS OJIHOTO BHJIA.

W3MEHUYHMBOCTBY, «Meno3», CpaBHMBATh TCHOTUITUYECKYIO
«Onno10TBOPEHUE» WU3MEHYHUBOCTH C MOJIU(PUKAITMOHHOM

13.4 | MyranuoHnHas MyTaimoHHas U3MEHUYMBOCTh. Buibl PackpbiBaTh cofepxaHnre TEPMUHOB U
N3MEHYUBOCTD. MyTalldii: TeHHbIE, XPOMOCOMHBIE, MOHSATUN: MyTalluu, XpOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppaiun),
MYTallMOHHOTO WHyIMPOBAaHHbIC MyTalluU. SIiepHbIEe | MOJUIUIOUINSI, AaHEYTJIOUAUS, MyTaHT,
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npoiiecca.
DIUTCHETHUKA

Y LATOIUIA3MATUYECKUE MYTALUU.
CoMaTryiecKkue U 0JIOBbIE MyTallUH.
[IpnurHBI BOBHUKHOBEHUS MYTallAM.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOI'O Ipoliecca. 3aKOH
TOMOJIOTHYECKHX PSAIOB

B HACJIEICTBEHHON MU3MEHYMBOCTH
(H.W. BaBunos). Buesinepnas
WU3MEHYMBOCTD U HACJIEICTBEHHOCTb.
Onuzenemura u 3nUeHOMUKA,

POJIb dNUEHEeMUYeCcKUx haxmopos

8 HACNIe008aHUU U USMEHYUBOCTU
GerHomunuyeckux npU3HaKo8

Y Op2aHU3MOo8.

JdeMoHcTpanuu

[Toptpertsr: I'. Jle ®pus, B. Moranuces,
H. W. BaBuiios.

Tabnuitel u cxeMbl: «I eHeTHYeCKue
3a00seBaHus YesoBeKay, «Bubl
MYTalnmn.

OGopynoBaHme: )XUBbIE U TepOApHbBIC
HK3EMILISAPbl KOMHATHBIX PACTEHUI;
pucyHkH (doTorpadun) >KUBOTHBIX

C pa3JIUYHBIMU BUJIAMU
U3MEHYUBOCTH.

MyTareHsl.
[IpuBOINTH MPUMEPHI MyTaLIAM,
BCTPEUAOIINXCS Y PA3HBIX OPTAaHU3MOB.
Knaccudunmposats myTanuu

110 Pa3HBIM OCHOBAHUSIM.

Paznuuate Ha n300paxeHusx (cxemax,
Ta0JIuIax ) TCHHbIE MyTallUH,
XPOMOCOMHBIE ITEPECTPOMKH PAZHBIX
BUJIOB: JICJICLINH, TYIUIMKAIUH,
TPaHCJIOKALINN, HTHBEPCHH; T€HOMHBIE
MyTaLHH.

CpaBHUBaATh MEXIy COOOW MyTaluu
pa3HbIX BUJOB.

XapakTepu3oBaTb CBOMCTBA
MYTallHOHHOW NU3MEHYMUBOCTH.
HaspiBaths npuunHbl MyTaLni,
BBISIBJISITh UCTOYHUKHU (DaKTOPOB-
MYTareHOB B OKPY’KarOIIEH Cpee
(KOCBEHHO).

[TpuBoaUTH (POPMYIUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSJIOB U
HacJIeACTBEHHON U3MEHUYNBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBaTh €r0
3HAYEHUE ISl IPAKTUKHU CEIIbCKOTO
XO03IMCTBA
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IIpakTu4yeckas padora
«MyTtamu y Apo30¢puibl (Ha TOTOBBIX

MUKpOIpenaparax)»
Htoro yacos no Teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'enerrka yenoBeka. 3 Kapuotun uenoseka. Mexnynaponnas | PackpeiBaTh conep:kanue TEPMUHOB U
Meroasl porpamMma MCCJIeIOBaHUsI FTEHOMa NOHSATUI: CEKBEHUPOBAHKE, KapTa
MEAULIMHCKON yesioBeKa. MeTo1bl U3y4eHUsI TEHETUKH | XPOMOCOMBI, TPOOaH1, HACIEICTBEHHBIE
TE€HETUKH YEJIOBEKa: FeHEATIOrMYeCKUH, 00J1€3H1 (MOHOTE€HHBIE, ITOJIUTCHHBIE,

OJIM3HELOBBIHN, IINTOrCHETHYECKU,
MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHM.
CoBpeMEHHOE OIpeIeICHUE TeHOTHUIIA:
ITOJIHOTEHOMHOE CEKBCHUPOBAHHE,
T€HOTUIIUPOBAHUE, B TOM UUCIIC

¢ nomokto [I1[P-ananu3za.
HacnencrBennsle 3a00J1eBaHUs
yenoBeKka. [ eHHbIe U XpOMOCOMHBIE
Oose3nu yestoBeka. bone3nn

C HacCJIeJICTBEHHOM
MPEAPACIOIOKEHHOCThIO. 3HAUEHUE
MEJMITMHCKON I'eHETUKH

B MIPEJIOTBPALICHUH U JICYEHUU
FeHEeTUYECKHUX 3a00JIeBaHUI YeIOBEKa.
Meauko-TeHETUYECKOe
KOHCYJIbTUpOBaHuE. CTBOJIOBBIE
KiIeTkHU. [ToHaTHEe «TeHEeTHUECKOTO

Ie€HHbIE, XPOMOCOMHBIE), MEIUKO-
TEHETUYECKOE KOHCYJIbTUPOBAHUE,
JIOPOJI0Basi TMArHOCTUKA, AaMHUOLICHTES.
[lepeuncnsaTh 0COOEHHOCTH W3YUCHUS
TE€HETHUKU YEJIOBEKA U METOIbI
MEJIUIIMHCKON T€HETUKH.
XapakTepu3oBaTh METO/IbI U3yUEHUS
IeHETHKH YelloBeKa (TeHeaIOTnYeCKHUi,
OJIM3HEOBBIN, IIUTOTCHETUYCCKUT,
MOJIEKYJIIPHO-T€HETUYECKUH,
MOMYJISIITUOHHO-CTATUCTUYECKUIN ).
OnuceIBaTh 1EH, 33]1a4U U
JOCTHXKEHUSI MEXTyHAPOTHOM
nporpaMmbl «I'€HOM 4eIOBEKay.
Paznnuatek Ha n300pakeHusx (cxemax,
Ta0JIUIaX ) KapThl XpPOMOCOM
(renetnueckue, puszndeckue,
CHUKBEHCOBBIC).
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rpy3a». OTUYECKHUE aCTIEKThI
WCCJICIOBAHMI B 00J1IaCcTH
pPEIaKTUPOBAHUSA FEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue GpakTOphI MOBBIIIIEHHON
YyBCTBUTEIHHOCTH Y€JIOBEKA

K (pU3nyecKoMy U XUMUYECKOMY
3arpsA3HEHUIO OKPYKAIOIEH CPEJIbI.
['eneTnyeckas npeapacroaoKeHHOCTh
YeJI0BEeKa K MaTOJIOTHUSIM.
JdeMoHcTpanuu

Tabnuub! 1 cxembl: «Kapuotun
yesnoBeKkay, «MeTobl U3ydeHust
TEHETUKU YelIoBeKay, «['eHeTnueckue
3a00J1€BaHUs YEIOBEKAY.
IIpakTu4yeckas padora
«CocTaBIlIEHHE U aHATIN3 POAOCIOBHO»

OnuchIBaTh METOAbl COBPEMEHHOTO
OIpEJCTICHNS] TEHOTUIIA OPTaHU3MaA!
MOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUIIMPOBAHUE, B TOM YHCIIE

¢ nomoiupto I11P-ananmu3za.
XapakTepu30BaTh HACJIEACTBEHHBIE
3a001€BaHKs YeJIOBEKA U 3a00JIEBaHUS
C HacJICACTBECHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHMBATh FT€HHBIE, XPOMOCOMHBIE
00J1e3HH YelloBeKa 1 O0JIC3HU

C HacJICACTBECHHOM
MPEIPACIIOI0KEHHOCTHIO.
YcTaHaBIMBaTh B3aUMOCBSI3b MEKTY
HACJIEACTBEHHBIMHU 32001€BaHUSIMHA

YyeJI0BEKA U UX TEHETUUECKOU OCHOBOM.

OO0O0CHOBBIBATDH 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MIPEIOTBPAIICHUN U JICYCHUU
HAacCJIeICTBEHHBIX 3a001€BaHUMN
JeJI0BeKa

Htoro yacos o reme 3
15 | Tema «Cesiekumsi OpraHu3MoB»
15.1 | OcHOBHBIE TOHATHS 1 JloMecTuKaIus U CEeIeKIIHs. PackpbiBaTh cOJiepKaHUE OCHOBHBIX

CEJIEKINU

3apoKAEHUE CENEKIINU U
JTOMECTHUKAIINN. YUYECHUE
H.A. BaBunosa o Llentpax

TIOHSITUI: CCIICKI A, JOMCCTHUKALIHAA,
IMPpUMHUTHUBHAs CCIICKIA,
KOMOMHATHBHAas cclIeKuusA, CoOpT,
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IPOUCXOXKACHUA U MHOT000Opa3us
KYJIbTYPHBIX pacTeHHui. Ponb cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
*KUBOTHBIX. COpT, MOpOJa, ITaMM.
3aKOH rOMOJIOTHYECKUX PSAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.W. BaBuinosa, ero 3HaueHue

JUISL CEJICKIIMOHHOM pabOTHI.
JleMoHCTpanumn

[Toptpersl: H. 1. BaBuos,

H. B. Muuypum, I'. /1. Kapneuenko,
I1. IT. JIykpsanenko, b. JI. Actaypos.
Tabmuie! u cxeMsbl: «L{eHTpbl
IPOUCXOXKACHUS U MHOT000pa3us
KYJIbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKUX PSIOB

B HACJICICTBEHHON N3MEHUYUBOCTH.
JlaGoparopHasi pabora
«/3yueHune copTOB KyJIbTYPHBIX
pacTeHUl U TOPOJ JOMAIITHUX
YKUBOTHBIX»

opoAa, ITaMM.
[IepeuncisiTb OCHOBHBIE 3TalbI
Pa3BUTHS CEJIEKLINU KaK ITPOLECCa U
HayKHU.

XapakTepu3oBaTh COJICPKAHUE YUEHUS
H. W. BasuiioBa o LlenTpax
MPOUCXOXKJICHUSI U MHOTOOOpa3us
KYJIbTYPHBIX PACTEHUM.

[Toka3piBath LleHTPBI MPONCXOKIECHUS U
MHOT000pa3usi KyJbTypHBIX PACTCHUHN U
L{eHTphl TOMECTUKAINU JOMALITHUX
YKMBOTHBIX Ha KapTe€ MUPA, CBS3bIBATh
MX MECTOIIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
[UBUJIN3AIAN.

CpaBHUBATH COPT, NOPOAY, ITAMM

C BUJAAMHU-POJUYAMU.

OO60CHOBBIBATh 3HAYCHHUE 3aKOHA
TOMOJIOTHYECKUX PSIZIOB B
HacJIE€ACTBEHHON NU3MEHUYUBOCTH

H. 1. BaBusoBa 11 CeJIEKIIMOHHOMN
paboTHI.

OnuchIBaTh NEPCIEKTUBBI
JIOMECTUKAIIUHA U CO3/TaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, TOPOJT
JIOMAIIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTAHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
V3y4YECHUE U
HMCIOJIL30BAHHUE
FeHETUYCCKUX

pecypcoB

MeTo/bI CeeKIIMOHHON paboTHI.
HckyccTBeHHBIN 0TOOP: MacCOBBI U
WHJMBUAYJIbHBIA. DTaIbl
KOMOMHAIIMOHHOM CEJIEKIIHH.
HcnbiTaHne npon3BoauTENEH

10 MOTOMCTBY. OTOOp 10 T€HOTHUITY

C TIOMOIIIBIO OIICHKHU (peHOTHUIIA
MIOTOMCTBA U OTOOP MO TEHOTHUITY

¢ nomomuipto ananu3za JIHK.

M cKyCcCTBEHHBIN MyTareHe3 Kak MeTO/l
CEJICKIITMOHHOM palOoTHI.
PagnanoHHBIN 1 XUMHYECKUHN
MyTareHe3 Kak UCTOYHUK MyTarui

y KYJIbTYPHBIX (POPM OpPraHU3MOB.
HMcnonp30BaHrE€ TEHOMHOTO
pPEIaKTUPOBAHUS U METOI0B
pexomOuHanTHbIX JIHK misa momyvyenus
MCXOJHOI0 MaTepuana JJjisl CEJICKINH.
[Tony4deHue MOJUIIIONIOB.
BuyTpuBugoBas rudpuauzarusi.
biun3kopoicTBEHHOE CKpElTBaHUE,
uiu uHOpuauHT. HepoacteenHoe
CKpeIIUBaHUe, WIH Ay TOPUJIMHT.
I'eTepo3uc u ero npu4YUHSL.
Hcnionp3oBanue rereposuca

B cenekuu. OtmanéHHas
rubpuauzanus. [Ipeononenue

PackpsiBaTh copepkaHie TEPMUHOB U
MOHSTUN: UCKYCCTBEHHBIN 0TOOP,
IIPOU3BOIMTEIIN, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEILIMBAHKE, NI
UHOPUINHT, HEPOJICTBEHHOE
CKpelIMBaHuE, WK ay TOPUANHT, YUCTAasI
JUHUS, TeTepo3uc (THOpUIHAS CHIIa),
T€HOMHOE PEIAKTUPOBAHHE,
UCKYCCTBEHHBIN MyTareHes, (hakTopbl-
MyTareHbl, NOJUIIJIONUIbI, OTAANIEHHAS
ruOpuan3aIysi, CCKBeHUpOBaHHE.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
CEJICKLIMU PACTEHUI U )KUBOTHBIX:
UCKYCCTBEHHBIA OTOOD U
rUOpUIN3aLINIO.

CpaBHUBATh MAaCCOBbBIN NCKYCCTBEHHBIH
0TOOp C MHAUBUAYAJIbHBIM, IOKA3bIBATh
UX 3HAYECHUE JIJIS CEIeKUUN
KYJIbTYPHBIX PACTEHUH U JOMAIIHUX
YKUBOTHBIX.

[IpuBOANTH KOHKPETHBIE IPUMEPBI

OTIAJIEHHOU THOPUAN3ALINY B CEJICKITUH.

OnuceiBath onwIT I'. J[. Kapneuenko
0 MPEOI0JICHUIO OeCTUTIOAUS
MEKBHJIOBBIX THOPHUIOB.

PaznumyaTh Ha H300paKeHUAX (CXEMax,
Ta0IUIaX) y OTACIBHBIX
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Oecrutoaus MEKBUIOBBIX THOPHUIOB.
JlocTrKeHus1 CeJIeKUMN PaCTEHU! 1
KUBOTHBIX. «3€1E€HASL peBOIIOYUSLY.
CoxpaHeHUE U U3YUYECHUE TEHETUUECKUX
pECypCcoB KyJIbTYPHBIX PACTEHUN U UX
JTAKUX POAWYEH JJIsl CO3AaHUsI HOBBIX
COpPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD.
U3yuenue, coxpanenue u ynpasienue
2eHemuyecKuMuU pecypcamu
CebCKOXO3SUCMBEHHBIX U
NPOMBICIIOBLIX HCUBOMHBIX 8 YETISAX
VAYYUUEHUs CYWEeCMBYIWUX U CO30aHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuUMeHeHuem CoO8peMeHHbIX
Memo008 HaAYHUHBIX UCCAe00B8AHULL,
nepeoosuvlx uoell U NepcnekmueHuLX
MexXHON02U.

JdemMoncTpanuu

[Toprpetsl: H. 1. BaBunos,

H. B. Muuypumn, I'. /1. Kapneuenko,
H. bopnoyr, . K. benses.

Ta0auuel 1 cxeMbl: « MeToIbl
cenexkuny, «OTaanéHHas
rubpuanzanusy, «Myrtarenes.
JlabopaTtopHas paGora

«M3yueHne MEeTOI0B CENEKIINU

MPEICTaBUTENICH KOHKPETHOTO COPTa U
MOPOIbI XO35THCTBEHHO IICHHBIC
MPU3HAKHN, HEOOXOUMBIC YETIOBEKY.
XapaxkTepu3oBaTh POJIb CEICKIIUU

B 00€CII€YEHUH MPOI0BOIBCTBEHHON
0e30IMacCHOCTH YeJIOBEUECTRA.
[IpuBOANTH KOHKPETHBIE TPUMEPHI
JIOCTUKEHUU CENIEKITUHU KYJIbTYPHBIX
pacTeHUM M TOMAITHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTu4yeckas padora
«IIpuBrBKa pacTeHUIN.
IKckypceusi «OCHOBHBIE METOBI U
JOCTH>KEHHSI CEJIEKIIMN PACTEHUN 1
YKUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (hepMy,
COPTOUCHBITATENbHBIN y4aCTOK,

B TEIJIMYHOE XO3SHCTBO,

B J1a0OPATOPUIO arpOYHUBEPCUTETA WIIH
HAy4HOI'O LEHTPA)»

Hroro

YacoB 110 TEME 4

16

Tema «bHOTEXHOJIOTUA U CHHTETHYE

CKasl OMOJIOT U

16.1

buorexHosorusa kak 1
HayKa 1 OTpacib
MPOU3BOJICTBA

OOBEKTHI, UCTIOIb3YEMbIC

B OMOTEXHOJIOTHH, — KJIIETOYHBIE U
TKAHEBBIE KYJIBTYPHI,
MUKPOOPTAHU3MBI, UX XapPAKTEPUCTHUKA.
TpanuuuoHHass OMOTEXHOJIOTHS:
xJie00reueHue, noy4eHue
KMCJIOMOJIOYHBIX MPOYKTOB,
BUHOAEE. MUKPOOHOIOTHIECKUN
cunte3. OOBEKTHI
MUKPOOHUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoacTBO Oenka, aMUHOKHCIIOT U
BUTAMHHOB.

JdemoHcTpanuu

Tabnuiel U cxeMbl: «Mcronp30Banue

PackpsiBaTh copeprkaHue TEPMHUHOB U
MTOHSTHI: OMOTEXHOJIOTHS,
TpaJWIIMOHHAS OMOTEXHOIOTHS,
MUKPOOUOJOTUUECKUN CUHTE3,
MUKpPOOHOIOTrHYeCcKasi TEXHOIOTUSI.
[TepeuncnsaTs HampaBICHUS
OMOTEXHOJIOTUH; 1IEJTU U 3a]a4H,
cTosiIMe nepes; OMOTEXHOJIOTUEH.
XapakTepu3oBaTh 0OBEKTHI,
UCIIOJIb3YEeMbI€ B OMOTEXHOJIOTHUH, —
KJIETOYHBIE U TKAaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBL.

OnurchIBaTh OCHOBHBIC METOIBI
TPaJAUIIMOHHON OMOTEXHOJIOTUU U
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MHUKpPOOPTraHU3MOB B IIPOMBIIIEHHOM
IIPOU3BOJICTBEY.

JlabopaTtopHasi paGora

«M3ydeHne o0bEKTOB
OMOTEXHOJIOTUN.

IIpakTuyeckas padora
«ITomy4deHrne MOJIOUHOKHCIIBIX
MPOYKTOB.

dkckypcus «buorexnomorus —
Ba)KHEWILAs IPOU3BONUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
IPOU3BOJICTBO)»

TOCTKEHUS MUKPOOHOJIOTHYECKOMN
TEXHOJIOTUU.

OO0O0OCHOBBIBATH 3HAYEHHE
OHMOTEXHOJIOTUH

IS CEJILCKOXO3SHCTBEHHOTO
IPOU3BOJICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CUHTETUYECKOU
OMOJIOTHH

Co3zniaHre TeXHOJOTUi 1
WHCTPYMEHTOB IIEJICHANIPABICHHOTO
WU3MEHEHUS U KOHCTPYHUPOBAHHMSI
TEHOMOB C IIEITBIO TIOTYYCHHUS
OpPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalX HE BCTPEUAIOIINECs

B IPUPOJIe ONOCHHTETHUYECKHE MTyTH.
Krnerounas naxenepusi. MeTo bl
KyJBTYpPBI KJIETOK U TKaHEH pacTeHUH U
#uBOTHBIX. Kprobanku. Comarnyeckas
THOpUAM3AIINS B COMATHYECKUN
smbOpuoreHes. Mcnonp3oBanue
raryIonuiOB B CETICKIIUH PACTCHUI.
Tonyuenue MOHOKIOHANbHBIX AHMUME.

PackpsiBaTh copeprkanie TEPMUHOB U
MOHATHUI: KJIETOYHASI WH)KCHEPHS,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJIbTYPhI KIIETOK M TKaHEH,
TOTUIIOTEHTHOCTD, TUTFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOYKEHHE PaCTCHHM, COMaTHYECKast
TUOpUIU3AIINS, TATJIOU b, THOPUIOMBI,
MOHOKJIOHAJIBLHBIE U MOJIMKJIOHAIBHBIE
aHTHUTEIIa, METOJT TPAHCIUIAHTAITUH S/AED,
KJIIOHUPOBAaHHE.

XapakTepu3oBaTb OCHOBHBIE
HaIlpaBJICHUS CHHTETUYECKOM
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKJIOHATIbHBIX AHmMuUmerl

6 meouyune. ICKyCCTBEHHOE
OIJIOIOTBOPEHUE. PEeKOHCTPYKIUA
ANIEKIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. MeTo/ TpaHCIIaHTALIUU
AAep KIETOK. TexHono2uu
0300pOGIeHUS, KYTbMUBUPOBAHUS U
MUKDPOKIOHATILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.
JleMoHCcTpaMu

Tabauns! u cxembl: «Kietounas
WHKCHEPU D)

OnucpiBaTh Ha KOHKPETHBIX MPUMEpax
METO/IbI KJIETOUHOU UHKEHEPUH.
[IpuBOIUTH TpPUMEPHI UCIIOJIH30BAHUS
MOHOKJIOHAJIBHBIX U MOJIHUKIOHAIBHBIX
AHTUTEJ B MEIUIIMHE.

O1eHuBaTh 3HAYECHUE CHUHTETUYECKOU
OMOJIOTHU TSI CEIBbCKOTO XO3SMCTBA U
MEIAIHBI

16.3

XpoMoCOMHas U
reHHasi UHKEHEePUs

XpOMOCOMHAasI U T€HHAsI HHKEHEPHUSL.
M cKyCCTBEHHBIN CUHTE3 I'€HA U
KOHCTPYHPOBaHNE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwlx
opzanuszmo8. J1ocTxKeHus u
IIEPCIIEKTUBBI XPOMOCOMHOM Y T€HHOU
WHXCHEPUH. DKOJIOTUYECKUE U
THYECKHE TPOOIIEMbl TeHHOU
VH)XCHEPHUH.

JdemMoncTpanuu

Tabmuib! u cxembr: «['eHHAS
WHKECHEPUS

PackpsiBaTh copeprkanue TEPMUHOB U
MOHSTUI: TCHHAS MHXCHEPUSI,
PECTPUKLMOHHBIE HIOHYKJI€a3bl
(pecTpuKTasbl), JIUMKUE KOHIIHI,
IJ1a3MU/Ibl, PECTPUKIIUS, TUTUPOBAHUE,
TpaHcpopmalusi, CKpUHUHT,
TpaHCTEHHbBIC (TCHETUYECKH
MOU(DUITIPOBAHHBIE) OPTraHU3MBI.
OnuceIBaTh METO/IbI PENPOLYKTUBHOTO
U TEPANEeBTHYECKOTO KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTHH U CITOCOOBI
FEHETUYECKON MHKEHEPUU.
XapakTepru30BaTh JOCTHKCHHS T€HHOM
WHKCHEPHH.
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OueHuBaTh FIKOJIOTUYECKUE U
TUYECKUE NPOOJIEMbl KIOHUPOBAaHUS U
CO3J1aHus TPAHCTEHHBIX OPTaHU3MOB,
IIEPCIIEKTUBBI PA3BUTHUSA XPOMOCOMHOU
Y TEHHON UHXEHEPUHN

16.4

MeauuuHckue
OMOTEXHOJIOTUN

MeaunuHcKre OMOTEXHOJIOTHH.
Ilocmeenomnas yugposas
meouyuna. ITL[P-ouacnocmuxa.
Memabonomnuiil ananus,
2eHOYEeHMPUYECKUL AHAIU3
npomeoma yenosexa 0jisi OYeHKU
COCMOsAHUS €20 300POBbAL.
Hcnonvzosanue cmeonosuix Kiemokx.
Tapeemnas mepanus paka.
3D-b6uounsicenepus 0 pazpabomku
@DYyHOAMEHMAILHBIX OCHOB
MEOUYUHCKUX MEXHON02UN, CO30aAHUsL
KOMNJIEKCHbIX MKAHell couemaHuem
MEeXHON02ULl MPEXMEPHO20
ouonpunmunea u ckaggonrounea
07151 peutenus 3a0a4
NepPCOHATUIUPOBAHHOU MEOUYUHBI.
Co30aHue 8eKMOPHLIX 6AKYUH C YebI0
obecneyeruss KOMOUHUPOBAHHOU
sauumsl om 6036youmeneti OPBU,
ycmanognenue MOJeKYIAPHbIX
MeXanu3zmMos PyHKYUOHUPOBAHUS]

PackpsiBath conepxaHue TEPMUHOB U
HNOHATUI: MEIULMHCKAS
OMOTEXHOJIOTHsI, META00JIOMHBIN
aHaJIN3, TCHOLEHTPUYECKUI aHaAJIN3,
IIEpCOHAIU3UPOBAHHASA MEIULIVHA,
pereHepaTuBHas MEAULMHA.
XapakTepu3oBaTh METObI
METab0JIOMHOT'0 ¥ T€HOLIEHTPUUECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
KJ1eToK; [IL{P-nquarnocTuky; TapreTnyo
TEpaIuIo paka
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PHK-cooeporcawux eupycos,
8bI3bIBAIOWUX 0CODO ONACHbBIE
3a00/1e6aHUA YETIOBEKA U HCUBOMHBIX

Hroro yacoB o Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 I[TPOI'PAMME
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11 KJIACC

HaumenoBanue
No KonnuecTBo OCHOBHBIE BUJIBI JIESITEIIBHOCTH
pa3aeioB U TEM [IporpammHoOe conepkaHue
/T 4acoB oO0yJaronmxcst
y4eOHOTO0 MpemMeTa
1 | Tema «3apoxaeHue U pa3BUTHE IBOJTIOIMHOHHBIX NIPEACTABJICHUI B OMOJI0THH»
1.1 | DBomonnoHHAs 1 OodonronHas Teopus Y. JlapBuna. PackpriBaTh conep:kaHue TEPMUHOB U

teopus Y. lapsuna

[Ipenmnockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U HAy4HAst
nearenbHocTh Y. JlapBuHa.
JdeMoHCcTpanuu

IHoprpetsl: Apucrorens, K. JInnuei,
K. Bb. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «CrucTema KUBOM
npupozsl (1o K. JInauero)»,
«JlecTHUIA KUBBIX CYIIECTB

(o JIamapky)», «MexaHnuzm
(dhopMHUpOBaHUS TIPUCTIOCOOTICHUN

y PacTeHUM U KUBOTHBIX

(o Jlamapky)», «Kapra-cxema
MapupyTa nmyremectsus Y. Jlapsunay,
«Haxonxu Y. Jlapsuna»

MOHATUN: KPEAIMOHU3M, BU/I,
cUCTeMaTuKa, OnHapHas HOMEHKIIaTypa,
MCKYCCTBEHHAsl CUCTEMA
KJIaCCU(PUKALIUU OPTaHU3MOB,
UCTOPUYECKUI METOJ, TapPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMmnenokna, Jlykperus
Kapa, JIx. Pes Ha pa3BuTHE KUBOMI
IPUPOLBL.

OuenuBath Bkiajg K. JIunues

B Pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISAIbI HA BUI U
spomonuio K. Jlunnes, K. b. Jlamapka
u Y. /lapBuna.

Kputnueckn oneHnBaTh
KpPEALMOHUCTCKHE B3Il HA dKUBYIO
IPUPOAY.

[lepeuncnsaTh KyJbTYpHO-UCTOPUUECKUE
Y €CTECTBEHHO-HAYUYHBIE MIPEANOCHIIKH
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MOSIBJICHUS 3BOJIFOIMOHHOM TEOpUHU

Y. J{apBuHa.

OnuceIBaTh poib HCTOPUYECKOTO
METO/A.

N3marate CynmHOCTh 3BOJIOIUOHHOU
teopun Y. [lapBuna.

HasbiBath ocHOBHBIE (hakThl OnOoTpaduu
Y. JlapBrHa 1 3Tarnsl CO3JAHUAS UM
3BOJIIOLIMOHHOUN TEOPUU

1.2

JIBHKy1IMe CHJIbI
9BOJIIOIIMHY BUIOB
no Y. Jlapsuny

JIBMOKyTIIHE CUITBI BOJTIOIINH BHIOB
o Y. JlapBuHy (BbICOKasI
WHTEHCUBHOCTh Pa3MHOKCHUS
OpPraHU3MOB, HACJIEICTBEHHAs
M3MEHYHBOCTh, O0pHOa

3a CyIIeCTBOBaHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBINH 0TOOD).
JlemoHCcTpanuun

[Toptper: Y. /lapBuH.

Tabnuiel U cxeMbl: «DopMbl OOPHOBI
3a cymecTBoBaHue», «Iloposs
royryoei», « MHOroobpasue
KYJIbTYPHBIX (hOPM KammyCThD»,
«IToponbpl TOMaNTHUX KUBOTHBIX,
«Cxema 00pa3oBaHusi HOBBIX BUOB
(mo Y. HapBuny)», «Cxema
COOTHOIICHHUSI IBHXKYIIUX CHJT
HBOJTIOIIUN

PackpsiBaTh conep:kaHne TEPMUHOB U
TIOHSITUIA: HACJIEICTBEHHOCTb,
W3MEHYHMBOCTh, UICKYCCTBEHHBII OTOOD,
O0opb0a 3a CyllecTBOBaHHUE,
€CTECTBEHHBIN 0TOOD.

W3naraTe CynHOCTh YUEHUS

Y. /lapBrHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepru30BaTh ABUKYIIUE CHUITBI
HBOJTIOIMY BUJIOB 110 JlapBUHY.
[IpuMeHATh 3HAHUS O ABMKYIIUX CHJIaX
ABOJIIOIIMH BUJIOB 110 J{apBUHY

T 00BSICHEHUSI MHOT000pasus BUJIOB,
TIOPOJT TOMAIITHUX KUBOTHBIX H COPTOB
KyJIbTYPHBIX PACTCHUHN
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1.3

dopmupoBaHue
CUHTETUYECKOM
TEOPHUH IBOITIOLUU

OdopmiieHre CHHTETUIECKON TEOpPHUH
sBosronnu (CTD). HelitpanbHas
Teopus 3o, CoBpeMeHHas
ABOJTFOITMOHHAS OMOJIOTHSI.
3HaveHue HBOTIOIMOHHON TeopUun

B (hOPMHUPOBAHUH €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA.
JlemoHCcTpanun

IToptpersl: C. C. UeTBEpUKOB,

N. 1. Imaneraysen, Jx. XosaeuH,
/1. K. benses.

Tabauiet u cxembl: « OCHOBHBIE
MOJIOKEHUS] CHHTETUYECKOU TEOPUH
ABOJIIOLIIY

PackpbiBaTh comeprkaHne TEPMUHOB U
NOHSTUN: TAPBUHU3M, MyTalllH,
MYyTallMOHHBIN ITPOLECC.

OOBACHATD IPUYUHBI KPU3HUCA
JapBUHU3MA.

O060CHOBBIBATh 3aKOHOMEPHOCTH
TpaHchOopMaIiy TapBUHU3MA

B CHHTETUYECKYIO TEOPUIO IBOJIIOIINH
(CTD).

M3naratre ocuoBHBIE o0xeHuS CTD.

OuenuBarth Briaa ['. [Ile @pusa,

C. C. YUerBepukoBa,

N. N. llImansraysena, /. K. bensiea
B (hopmuposanue CTO.

OuenuBath 3HaueHue CTO

B (hpopMHpOBaHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPa

Htoro yacoB no teme 4
2 | Tema «MuUKpPO3BOJIIONUSA U €€ Pe3yJbTAThD)
2.1 | Drans 3 ITonmynsaupys kak 3yeMeHTapHas PackpeiBath conep:kaHue TEpMUHOB U
HBOJIFOLIUOHHOT'O eauHuLa 3BooLuu. CoBpeMEHHbIE HNOHSTUN: MUKPO3BOJIIOLUS,
npolecca: METO/Ibl OLICHKU T'€HETHYECKOTrO MaKpO3BOJIIOLUS, MYTALMH, ITOITYJISLIMS,
MUKPOAIBOJIIOIUS U pa3zHO00pa3us U CTPYKTYpPbI KOMOUWHAIIUK T'€HOB, TeHO(OH I,
MaKpO3BOJIFOLHSI. nomyJssiuil. i3menenue renodonga AJIEMEHTAPHOE 3BOJIIOIIMOHHOE SIBJICHUE.
[Monynsuus — IIOIYJIILIUK KaK JIEMEHTAPHOE XapakTepu30BaTh MUKPO3BOIIOLHUIO KaK
3JIEMEHTapHasl ABOJIFOLIMOHHOE SIBJICHHE. 3aKOH ATaIl MOSIBJICHUS IPUCTIOCOOIECHUN U

CAHNHHUIIA DBOJJIIOIINH

IFCHCTUYCCKOI'O paBHOBECCHA

BUJI000pa30BaHUs.
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Jlx. Xapau, B. BaitnOepra.
JlemoHCcTpanuun

Tabauiel v cxembl: «MyTallMOHHAS
U3MEHUMBOCTHY, «Ilomysiiimonnas

CTPYKTypa Buaa», «Cxema nposiBICHUS

3aKkoHa Xapau—BaitHOepray.
JlabopatopHasi paGora

«BbIsiBIIeHHE U3MEHUUBOCTH Y 0COOei
OJTHOTO BHJIa»

XapaxkTepu3oBaTh MOMYJISIUIO KaK
AIIEMEHTAPHYIO €IMHUILY dBOJIFOLUU.
[lepeuncnsaTh NPU3HAKU UACATBHON
HOITYJISIMK U OOBSACHATD YCIIOBHS
BBIIIOJIHCHHUS 3aKOHA Xapau—
Baitn6epra.

[IprMeHATH NMEIOIMECS 3HAHUS

JUIsl OOBSICHEHUSI TPUYHUH U3MEHYUBOCTH
y oco0el 0THOro BHJIa

2.2

DJIeMEHTapHbIE
(bakTOpbI HBOTIOIUU

OnemeHTapHbIe (AKTOPHI (ABIKYIINE
CHJIBI) DBOJIIOIIUU. MyTalimOHHBIN
nporecc. KomOnnaruBHas
M3MEHYUBOCTD. Jlpeii¢ TeHoB —
Clly4yaiiHble HEeHANpPaBJICHHbIE
M3MEHEHHUS 4acCTOT ajuleen

B onyJisusax. Ipdekt ocHoBaTes.
Dppexm 6ymulLiouH020 20paviLiKa.
CHudicenue 2enemuyecko2o

PA3Ho006pa3us: NPUUUHbLL U CLeOCMBUSL.

IIposenenue s¢ppexma opetigha 2ernos
8 OONLUUUX U MATBIX HONYTIAAYUSIX.
Murpanyn. U3omsimus nomynsuuin:
reorpadudeckas (MpOCTPaHCTBEHHA),
Oounonornyeckast (penpoyKTUBHAS).
JdemoHcTpanumn

IToptpersl: C. C. UeTBEpUKOB,

3. Maiip.

PackpsiBaTh copepkaHie TEPMUHOB U
MOHATHUM: MYTallMOHHBIN IIPOLIECC,
KOMOMHATHUBHAS U3MEHUYUBOCTD,
NOMYJISILIMOHHBIE BOJIHBI, Ipeiid) TeHOoB,
MUTpAILUH, U30JISIHS, reorpauueckas
(mpocTpaHCTBEHHAs ) U30JISIIHS,
ounoJsiorudeckast (pernpoayKTUBHAs )
u30sIusL, 3P deKT ocHoBaTeNA, Y3PPEKT
OyTBUIOYHOTO FOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTapPHbBIE
(bakTOphI (ABMKYIIHE CUIIBI) SBOJIOIIUN.
Ouenubars Bkaazg C. C. UerBepukosa,
. Malipa B pa3BUTHE 3BOJTIOIIMOHHOTO
YUEHUSI.

OOBACHATH NPUYUHBI HEHAITPABIECHHOTO
JICUCTBHUS DJIEMEHTAPHBIX
ABOJIIOLMOHHBIX (PaKTOPOB.

[IpuMeHsTh UMEIOLITUECS 3HAHUS
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Tabnuitel ¥ cxeMbl: «JIBUKyIIHE CHITBI
SBOJTIOIUNY, « DKOJOTHYECKAS
V30U TIOMYJISILIUKA CEBAHCKOM
bopenmn», «I'eorpaduueckas U30IAUL
JMCTBEHHHUIIBI CHOMPCKON 1
JIMCTBEHHUIIBI JAYPCKOI»,
«ITonyISIIMOHHBIE BOJIHBI YUCIEHHOCTH
XUILHUKOB U JKEPTB»

0 JIBKYIIUX CUJIaX SBOJIOLIMHU
TUTs1 OOBSICHEHUS IPUYIUH PA3HOOOpa3us
reHodoH1a MOMYJIALMI OJTHOTO BUAA

2.3

EcrtecTBennsbIit
0oTOOp —
HaIPABJIS IO N
(haKkTop ABOJIOINHU

EcTecTBenHsbIit 0TOOp —
HaIpaBJsSomui (akTop SBOJIOLHUU.
®opMBbI €CTECTBEHHOTO 0TOOpA:!
JBIDKYIIUN, CTAOUITU3UPYIOIIHH,
pa3phIBarOLIUi (AU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3HUMKHOBEHUE U
ABOJIIOLMS COLMATIBHOTO ITOBEICHHUS
KUBOTHBIX.

JdeMoHcTpanuu

Tadmunbl 1 cxeMbl: «CxeMa IeiCTBUS
€CTECTBEHHOT0 0TOOpa», «DopMbI
O0pBOBI 32 CYIIIECTBOBAHUEY,
«MHAyCTpUATBHBIN METTAHU3M),
«OKuBble uckonaeMbie»

PackpsiBaTh copiep:kanne TEPMUHOB H
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JIBUKYLIUI 0TOOD, CTAaOMIN3UPY IO
0oTOOp, pa3peIBaIONIUi 0TOOP, TTOJIOBOM
oTbop.

XapakTepu30BaTh €CTECTBEHHBINH 0TOOP
KaK JABMKYIIYIO U HAIIPABJISIIOULYIO CHITY
ABOJIIOIIMH, €r0 (HOPMBI.

Paznuyath popmbl ecTecTBEHHOTO
0oTOOpa B MOMYJISIUSAX, IPUBOJIUTH
PUMEPHI ICUCTBUS B TTOMYJISIIUASIX
¢dbopM ecTeCTBEHHOTO 0TOOpa.
OOBACHATH NPENNOCHUIKH JJIS IEUCTBUS
JBIDKYIIEH U CTaOUIUM3upyroIieit hopm
€CTEeCTBEHHOTO 0TOOpAa.

CpaBHuBaTh POPMBI €CTECTBEHHOTO
otOopa, 1eaTh BHIBOJBI HA OCHOBE
CpaBHEHHUSI.
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[TpuMeHSTh UMEIOIIMECs 3HAHMSI

0 €CTeCTBEHHOM OTOOpE

111 OOBSICHEHUS TIPOLIECCOB,
MPOUCXOAIINX B MOMYJISAIUSIX BUIOB
OpPraHu3MOB

24

[Tpucnoco06eHHOCTD
OpraHU3MOB KakK
pe3yabTaT
MHUKPO3BOJIIOIUU

[Ipucnoco61eHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIIOLIHUH.
Bo3nukHOBEHUE TPUCTIOCOOICHUI

y Opranu3moB. ApoMop(}o3bl u
uauoanantauud. [Ipumepst
MIPUCTIOCOOJICHHUH Y OPTaHU3MOB:
Mopdosiornueckue, GU3noI0ruuecKue,
OMOXUMHUYECKHE, TOBEJEHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

JemoHCcTpanumn

TabauIbl U CXEMBL:
«IToxpoBuTENBECTBEHHAS OKpACKA
AKUBOTHBIX», «IIpemaynpexaatonias
OKpacka »KUBOTHBIX,
«DusznonornuecKue aganTanum,
«IIpucnocobIeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTDY.
OGopynoBanme: repOapuu pacTCHUI;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTHIl 1
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
IPUCIIOCOOJICHUH.

PackpbiBaTh coepxaHue TepMUHA
PUCIIOCOOJIEHHOCTh OPraHU3MOB
(amarrranust), apomopdo3,
UM0A 1N TalHs.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI
PUCTIOCOOJICHUI OPraHU3MOB
(Mopdonorudeckue, GU3nOIOTHIECKHE,
OMOXHMMHYECKHE, TIOBEJICHUYCCKHUE).
OOBACHATH MEXAaHU3M BO3HUKHOBEHUS
IPUCTIOCOOJICHUI Y OPTaHU3MOB.
[TpuBoauTH IpUMEPHI apOMOPGHO30B U
VIN0AIaNTAlUN Y PACTECHUHN U
KUBOTHBIX.

OOBACHATH pOJIb ApoMOP(PO30B

B OCBOEHHUH OpraHM3MaMU HOBBIX CPe[
obuTanus.

OOBACHATD POJIb UANOATANTALIUN

B MPUCIIOCOOJIEHUU OPTraHU3MOB

K KOHKPETHBIM YCJIOBUSM CPEJIbI.
JIloka3pIBaTh OTHOCUTEIIBHBIN XaPAKTEP
IPUCIOCOOJIEHHOCTH U IPUBOJIUTH

MPUMEPHI OTHOCUTEIBHOCTH TN TALIH.
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JlabopaTtopHasi padora
«IIpucnocobneHust OpraHu3MoB U UX
OTHOCHTEJIbHAS 11€JIECO00PA3HOCTHY.
JlaboparopHasi paboTa

«M3yuenune apoMopo30B u
UIMOAQJAITAllMN Y PACTEHUH U
KUBOTHBIX»

PackpbiBaTh 3HaUECHUE IBUKYIIUX CHII
3BOJIIOLIUU B (POPMUPOBAHHUU
MPUCTIOCOOJICHHIMA

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bupn, ero kpurepuu u CTpykTypa.
JdeMoHcTpanuu

Tabauub! u cxembl: «Kpurepuu Bugay,
«Bunpl-gBoitHuKN», «CTpyKTYypa Buaa
B [IPUPOAEH.

Oo6opynoBanme: repOapuu pacTCHUI;
KOJUJIEKIIMM HACEKOMBIX; Uydesia MTUI] U
3BEpEeU pa3HbIX BUOB.
JlabopaTopHas padora

«CpaBHEHME BUJIOB

110 MOP(OJIOTHIECKOMY KPUTEPHIO

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSTUH: BUJ, KpUTEPUU BUJIA,
noIuMopdu3M, BUJIbI-IBOMHUKH, apeal,
AKOJIOTUYECKasl HUIIIA, TTOYJISITHS,
BUJIOBOM KapUOTHUIT, KOCMOIIOJIUTHI,
SHAEMUKHU, TOABUABI, IKOTHIIHI.
XapakTepru3oBaTh KPUTEPUU BH]IA
(Mopdosiornyeckuii, reHeTUUYECKUH,
OMOXUMHUYECKUM, reorpapuIecKuid,
HKOJIOTHYCCKUN, ONOXHUMUYCCKHM ).
OO0BACHATH HEOOXOIUMOCTD
WCITOJIb30BAHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIS OTIPECIICHHS BUI0BOM
MPUHAIICKHOCTH OpPraHu3Ma.
[IepeuncissTh OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITHPOBKH.
OOBICHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJTUTUITUYCCKUX BUIOB.
CpaBHUBATH BUIBI 110
MOPGhOIOTHYECKOMY KPUTEPUIO
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2.6

BunoobpaszoBanue Kak
pe3ynbTaT
MUKPOIBOJTFOIUH.
CBs13b
MHUKPOAIBOJIFOIIUHU U
SIIUIEMHOIOTUA

BunoobpaszoBanue kak pe3yJabTaT
MHKPO3BOJIIOLMH. M305msamus —
KJIF0YeBOH (hakTOp BUI000pa30BaAHUSI.
[Tytu 1 cnoco6b! BuI000pa3oBaHUs:
ayutonaTpudeckoe (reorpaduaeckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOEL),
«MTHOBEHHOE» (TIOJUTIIIONTA3AITHS,
rubpuan3zanus). JmureasHocTh
HBOJTFOITMOHHBIX MPOIECCOB.
Mexanuszmbl (GOpMUPOBAHHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponpb sBosonironHo# 6uonoruu

B pa3pabOTKe HAyYHBIX METOOB
COXpaHeHUs1 OMopazHOo0Opa3usi.
MuKpPO3BOJIIOLHS U KOIBOIOIHS
Mapa3uToB U UX X0351€B. MeXaHU3MBI
dbopMHUpOBaHUS YCTONYMBOCTH

K aHTHOMOTHKAM M CITOCOOBI OOPHOBI
C HEM.

JleMmoHcTpanuu

Tabauiel 1 cxembl: «CriocoOb
BHI000pa3oBaHus», «I eorpaduueckoe
BUI000pa30BaHue TPEX BUIOB
JIAaHJBIIICHY, «DKOJIOTHYECKOE
BUI000pa30BaHKE BUIOB CUHUILY,
«ITonumnnounel pactenuity, «Kamnyctro-
peAeUHbIN THOPUIY.

PackpbiBaTh cofepxaHne TEPMUHOB U
HNOHSTUN: BUA00Opa30BaHUE, U30JIALINA,
KODBOJIIOLIUA.

XapakTepu3oBaTh BU1000pa3oBaHUe
KaK pe3yJbTaT MUKPOIBOIIOIUH.
OOBACHATD POJIb U3OISAIUH

B 00pa30BaHUM HOBBIX BHJIOB.
XapaKkTepu30BaTh pa3IMyHbIE CIIOCOOBI
BU1000pa30BaHus (QI0NaTPUYECKOE,
CHUMITaTPUYECKOE).

[TpuBOAUTH KOHKPETHBIC IPUMEPHI
BUJIOB, 00PA30BABIINXCS PA3TUUYHBIMU
crioco0amu.

[IpuMeHATh 3HaHUS CIOCOOOB
BU1000pa30BaHus I OObSICHEHUS
IPUYUH MHOTO00pa3us BUIOB.
OOBACHATH BOSHUKHOBEHUE
YCTOMUYMBOCTHU MaTOT€HOB

K aHTUOMOTHKAM
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Oo0opynoBanme: repbapun pacTeHUi
OJM3KUX BUI0B, 00Pa30BaABIINXCS
Pa3IMYHBIMU CIOCOOAMHU

Hrtoro yacoB o reme 14
3 | Tema «Makpo3Bo/IIOIUSA U €€ Pe3yibTAThD)
3.1 | MakpoaBouttorusi. 1 Metoabl n3y4eHHs: MAaKPOIBOJIIOLINAH. PackpeiBath conep:xkaHue TEpMUHOB U
[TaneoHTonOrMUECKHE [TaneonToNMOrN4YECKNE METOABI MOHSTUN: MAaKPOIBOIIOIUS
METO/IbI U3yUCHUS n3ydeHus sBotonnu. [lepexoHbie (bunorenes), nepexoiHbIe (HOPMBI,
IBOJIIOLIUHU (bopMbI U (PUTOTEHETHUECKUE PSIIBI (bunoreHeTUYECKUE PSIbI,
OpPTraHHU3MOB. [AJIEOHTOJIOTUSI.
JlemoHCcTpanuun XapakTepu30BaTh MAKPOIBOIIOLMIO KaK
TaOauiis! 1 cXembl: Ha/IBUJIOBYO 3BOJIIOLIMIO 00pa30BaHuUs
«DUIOreHETUUECKUHN PAJT JIOIIAIN, KPYIHBIX TAKCOHOMUYECKUX €TUHULI.
«ApXeonTepuKcy, «3Bepo3yonie OOBSCHSITH 3HAUCHUE
amepb, «Creronedanbn, NAJICOHTOJIOTMYECKUX UCCIIeI0BAaHUI
«Punnopute, «CemeHHbIE JUTSL IOJTy4eHUsl aKkTOB HBOJIIOIIUN
NarlOPOTHUKWY. OpraHU3MOB.
O0opynoBaHme: KOJUIEKIUH, [TpuBOIUTH IPUMEPHI OPTAHU3MOB,
repOapuu, MyJIsKH HCKOIIa€MbIX OTHOCSIIIMXCS K MIEPEXOAHBIM (popMaMm.
OCTATKOB OPraHU3MOB Ha3sbiBaTh Tpymnmbl OpraHu3MoB,
JUIS1 KOTOPBIX BOCCTAHOBJICHBI
(UIIOreHeTUYECKUE PSAIBL.
CpaBHHBATh POLECCHI
MaKpO3BOIIOIUN U MUKPOIBOJIIOLUU
3.2 | buoreorpaduueckue 1 buoreorpaduyeckue Metoab! u3ydeHus: | PackpbiBaTh cofepikaHue TEPMUHOB U
METO/IbI H3yUEHUS sBoonnu. CpaBHeHHE (DIOPHI U HNOHSTUIN: Ororeorpadusi, SHAEMUKH,
HBOJIIOLIMU (ayHbl MAaTEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduueckue o61actu 3emiiu.
Buabl-sHIeMUKH U PETUKTHI.
JlemoHCcTpanuun

TabauIbl U CXEMBL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/peiid kOHTHHEHTOBY, «PeTUKTHI».
Oo6opynoBanme: repoapuu; KOJUICKIIUU
HaCEKOMBIX

OO0O0CHOBBIBATh 3HAYCHHE
ounoreorpaduu s U3yICHUSI
HBOJTIOITUU OPTaHU3MOB.

[lepeuncnsate Ouoreorpaduyeckue
obnactu 3eMiid U OOBSICHATH PUIHHBI
WX BBIICTICHUSI.

CpaBuuBath Qiopy u (hayHy MaTepruKOB
U OCTPOBOB, PACTCHHUSI U JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux 00J1aCcTe.
[TpuBOIUTE MPUMEPHI PETUKTOBBIX
OpTraHU3MOB, BHIOB-IHJIEMUKOB.
OOBACHATH MPUUNHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB M «)KUBBIX
MCKOTIACMBIX)

33

DOMOpHOSIOTHYECKHE U
CpaBHUTEIILHO-
Mophoornyeckre
METOBI H3yUCHHSI
IBOJIIOIINH

DOMOpPHOIOTHYECKUE U CPABHUTEIIHHO-
MOP(OJIOTHIECKIE METOIbI U3yUYCHUS
ABOJIIOLNH. ['eHeTHUYeCKHEe MEXaHU3MBbI
ABOJIIOIIMM OHTOTEHE3a U MOSIBIICHUS
HBOJIIOIIMOHHBIX HOBILIECTB.
['oMo0rnyHbIe ¥ aHATOTUYHBIE
oprasbl. PyauMeHTapHbIe OpraHbl U
aTaBU3Mbl. MOJIEKYIISIpHO-
TreHETHYECKUE, OMOXUMUYECKUE U
MaTeMaTUYECKUE METO bl U3YUYEHUS
ABOJIIOIMU. | OMOJIOTMYHBIE T€HBI.
CoBpeMeHHbIE METO/IbI TIOCTPOCHUS
(hUIIOreHETHYECKUX JICPEBHEB.

PackpbiBaTh copepxaHne TEPMUHOB U
HNOHSTUN: SMOpHOIIOTHS, MOP(HOJIOTHS,
TOMOJIOTMYHBIE U AHAJIOTUYHBIE OPTaHbl,
PYIUMEHTBI, aTaBU3MbI, OMOXUMHUYECKas
TOMOJIOTHSL.

Xapakrepu3oBaTh SMOPHOTIOTHYECKHE,
CPaBHHUTEIHbHO-MOP(OIOTHUECKHE,
MOJICKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKUE, MAaTEMATUYECKUE
METO/IbI U3YUYECHHSI 3BOJIOLUH.
OOBSACHITH 3HaYECHHUE IMOPHUOJIOTHH,
CpaBHUTENBHOU MOp(dOIOrUH,
MOJICKYJISIPHOM I'€HETUKHU, OMOXMMHHU,
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XPpOMOCOMHBIE MyTallMU U BOJIOIUSA
Fe€HOMOB.

JlemoHCcTpanuun

IToptpersr: K. M. bap,

A. O. Kosanesckuii, @. Mrosiep,

9. I'ekkenb.

Tabmuiel u cxeMbl: «HauansHbIe
CTaJn¥ SMOPUOHAIILHOTO Pa3BUTHUS
IMO3BOHOYHBIX KMBOTHBIX),
«["oMONOTHYHBIC B aHAJTOTUYHBIC
opra"b, «PyaIUMEHTBI», « ATaBU3MBD»,
«XpoMOCOMHBIEC HAOOPHI YEIIOBEKA U
IIMMIIaH3E».

O0opynoBanme: KOJUIEKIIUH,
repOapun, MyJIsIKHM TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpPTraHOB U aTaBU3MOB

OronHGOPMATUKH JIJIST U3YUYEHUS
ABOJIIOLIMU OPTaHU3MOB.

OnenuBarts Bki1ag A. O. KoBajeBckoro
B Pa3BUTHUE HBOIIOLIMOHHOTO YUEHHSI.
OnuceIBaTh TEHETUYECKUE MEXAHU3MBI
HBOJIIOLIMY OHTOTEHE3a U MOSIBJICHUS
ABOJIFOLIMOHHBIX HOBLIECTB.

[IpuBOIUTH IPUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPTAaHOB Y Pa3INYHBIX
OpPTaHU3MOB U OOBSICHATH IPUUUHBI UX
MOSIBJICHHUSI.

[IpuBOIUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTAaHOB

y OpPraHu3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYIIIL.

[IpuBOAUTH TPUMEPHI OUOXMMHUIECKOM
Y TEHHOW TOMOJIOTHH.

OnenuBath 3HaUeHUE OMOMH(DOPMATHKU
JUJISL U3YYEHUSI 3aKOHOMEPHOCTEN
ABOJIIOLINH

3.4

OO0rme
3aKOHOMEPHOCTH
SBOJIFOLIAHN

OO6mme 3aKkOHOMEPHOCTH (TIpaBHIIa)
9BONIIOLMU. [Ipunyun cmenvl yHKyu.
HeobpatumocTs 3BOMIOINN.
AnanTuBHas paaualusi.
HepaBHOMEpPHOCTH TEMITOB SBOJFOIHH.
JlemoHCcTpanun

PackpeiBath conepxanne TEpMUHOB U
MOHATUM: CMeHa (PYHKIIUI OpPraHoB,
HEOOPaTUMOCTh IBOJIIOLIMH, a/1alITUBHAS
panuanvs, HEpaBHOMEPHOCTb TEMIIOB
HBOJIIOLIMM, YEPEIOBAHUE ITIaBHBIX
HaITPaBJICHUH 3BOJIIOLUN.
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Ta0muiel 1 cxeMbl: «[ TaBHBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHEe
3aKOHOMEPHOCTH 3BOJIFOLIHI

AHanM3UpoBaTh NPUUMHBI YEPETOBAHUS
TJIABHBIX HAIPaBJICHUH 3BOJIOIUY.
[IpuBOAUTH MPUMEPHI MPOUCKOKIACHUS
OpPraHU3MOB OT
HECMEIMaTN3UPOBAHHBIX MTPEIKOB U UX
POrpeCcCCUpYIOLIEH CrieluaTn3alnu.
OOBACHATH NPUYNHBI HEPABHOMEPHOCTH
TEMITIOB HBOJIIOIUH.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paananuy y OpraHu3MOB.

OOBSICHATH TPUYUHBI HEOOPATHMOCTH
HBOJTIOIIAH

Nroro yacos o teme 6
4 | Tema «IIpoucxoxaeHue U pa3BUTHE KU3HU HA 3emMJie»
4.1 | I'unoressl 2 HayuHnble runore3s! TpOUCXOKAECHUS PackpseiBath conep:xkanue TEpMUHOB U

BO3HUKHOBEHUS XKU3HU
Ha 3emiie

KU3HU Ha 3emie. AOUOreHes u
nancnepmus. Jlonaydnsie
MIPEJCTABIICHUS O 3aPOKICHUN KU3ZHU
(kpeanmonusm). ['unoresa
MOCTOSIHHOTO CaMO03apOXKACHUS KU3HU
u e€ onpoBepxkeHue onbitamMu O. Penu,
JI. Cnnannannanwy, JI. ITactepa.
[IpoucxoxieHue :KU3Hu U
acTpOoOHOJIOTHS.

JdeMoHcTpanuu

[Toptpetsl: @. Pequ, JI. Criasannanu,

JI. ITacrep.

MOHSATUH: KPEarlnOHNU3M, BUTAITU3M,
NaHCIepMusl, abMOreHes.

W3narate HaydHBbIE TUTIOTE3BI U TEOPUU
MPOUCXOXK]ICHUS KU3HU Ha 3emIe.
OnuennBath Bkiajg @. Penu,

JI. Cnannanuanu, JI. [Tactepa

B (hOpMUPOBaHKE HAYYHBIX B3TJISI0B
Ha IIPOUCXOXK/ICHUE KU3HU Ha 3eMJIe.
[lepeuncnarh cTaauu pa3BUTHS )KU3HU
Ha 3emJie, COrIacCHO TEOPUHU OHOI0A3a
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Tabanip! ¥ cxeMbl: «CxeMa oIbITa
®. Pequ», «Cxema omnbita JI. [Tactepa
10 U3YYEHUIO CaMO3apOKIACHUS
YKU3HI

4.2

OCHOBHBIE 3TaITbl
HEOPraHU4ECKOU
HBOJIOLINU

OcCHOBHBIE Talbl HEOPTaHUYECKON
sBomonuu. lInanerapuas
(reosoruyueckas) BOJIIOIHSI.
XUMHUYECKas YBOIIOLMUA. AOMOTEHHBII
CUHTE3 OPTaHUYECKUX BEIIECTB

n3 Heoprannyeckux. OnsiT C. Musnnepa
u I'. FOpu. O6pazoBanue MoIuMepoB
n3 moHomepoB. KoanepsarHas
runore3a A.M. Onapuna, runoresa
nepBuyHOro 0ynboHa JIx. XoiaelHa,
reHetndeckas runoresa ['. Mémnepa.
Pu6o3umsl (T. YUek) u runoresa
«vupa PHK» V. I'un6epra.
dopmupoBaHrue MEMOpaH U
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdeMoHcTpanuu

[Toptpetsi: C. Muiep, I'. FOpu,

A. UN. Onapun, Ix. XonaeiH,

I'. Mémnep.

Tabnauub! u cxembl: «Cxema onbiTa
C. Munnepa, I'. FOpn», «Otansl
HEOPraHUYECKOM SBOTIOLUNY.

PackpsiBaTh copepkaHue TEPMUHOB U
MIOHSITHI: Fe0JIOrnuecKast YBOIIOIHS,
XAMUYECKast DBOIIONMS, aOMOTreHHBIN
CUHTE3, IepBUYHas atMocdepa,
KOallepBaTHBIE Karuid, puO03HMBI,
MPOOHMOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE TaIlbl
XAUMHAYECKOH DBOJIIOINH.

Ha3biBaTh XMMMUYECKMUM COCTaB
NEePBUYHOM aTMochepsl 3eMITH.
OuenuBath Bkiag C. Muiepa,

I'. FOpu, T. Yeka, Y. 'unbepta

B (hopMUPOBaHKE HAYYHBIX B3TJISI0B
Ha MPOUCXOKIEHUE )KU3HU Ha 3eMJI€.
OnuceiBaTh yCIOBUS, HEOOXOIUMBIEC
JUTST aOMOTEHHOTO CUHTE3A
OPraHUYECKUX COCIUHECHUN.
[IpuBOAUTH IPUMEPHI MOJIEKYJI,

y KOTOPBIX BO3HUKIIH MPOIIECCHI
TCHETUYCCKOTO KOIUPOBAHUS U
(dbepMeHTaTUBHASI AKTUBHOCT.
OO0OCHOBBIBATH HEBO3MOKHOCTh
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BupryaabHnas 1adoparopHasi pabora
«MopgenupoBanue onbIToB Musiepa—
HOpu 1o n3zyvenuto abMOreHHoro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B IIEPBUYHOM aTMOc(eper

MTOBTOPHOTO BO3HUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Uctopus 3emiu u Uctopusa 3emin u MeToIbI €€ PackpeiBaTh copepkaHuEe TEPMUHOB U
METO/IbI €€ N3YUCHHUS n3ydeHus. Mckomaemple OpraHuyeckue | MOHATHI: T€0XPOHOJIOTHS
octaTku. ['eoxponosnorus u €€ Mmeroapl. | (OTHOCHUTENIbHAS, AOCOJIFOTHAS),
OTtHOcHTeNbHAS U a0CONIOTHAS OKaMEHEJIOCTH, METO/IbI
reoXpoHoJIorus. ' e0OXpoHOIOrn4ecKkast | reoXpOHOJOTUH, TE€OXPOHOJIOTHYECKas
LIKAJIA: 30HBI, 3Pbl, IEPUOBI, STIOXH. IIKaJIa: 30HBI, 3PbI, IEPUOJIbI, FTTOXH.
JlemoHCcTpanumn XapakTepu3oBaTh METOAbI H3yUECHUS
TabauIbl ¥ CXEMBI: UCTOPUU 3EMIIH.
«I'e0XpOHOJOTHYECKAs KA. [lepeuncnsath pa3aenbl
Oob6opynoBanme: KOJJIEKIIUN r€OXPOHOJIOTHYECKOMN IIKAJIBI.
OKaMEHEJIOCTEM, MOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOIMAeMbIX
MCKOMAEMBIX; MYJISKA OPTaHUYECKUX OCTAaTKOB JIJIsl U3YUYCHHS] UCTOPUHU
OCTaTKOB OPTaHU3MOB. pPa3BUTHUS JKU3HU HA 3eMIIe.
JlaGopaTopHnas padora OOBICHATH XapaKTep pacupeneeHus
«/3yueHure u onucaHre uCKOMaeMbIX HCKOTIa€MbIX OCTATKOB B 3¢€MHOM KOpe.
OCTaTKOB JIPEBHUX OPraHU3MOB) CpaBHUBATh METO/IbI A0COTIOTHOU U
OTHOCHUTEIBHON r€0XPOHOJIOTUH
4.4 | HauanbHbIe 3Tarbl HauanbHble 3Tansl opraHndeckou PackpsiBaTh coniep:kaHne TEpPMUHOB U

OpPraHNu4YEeCKOMN
ABOJIIOLAA

sBoatonuu. [TosBiieHne u 3BOITIOIUS
MEPBbIX KIETOK. DBOIIOLIHS
MeTabonm3mMa. BO3SHUKHOBEHHE TIEPBBIX
skocucTeM. CoBpeMEeHHbIE MUKPOOHBIE

MOHSATHUM: «ITOCIICITHUNA YHUBEPCATbHBIN
001Ut IPenoK», OTHOKICTOYHBIS
OpPraHu3Mbl, IPOKAPUOTHI, 3YKAPUOTBHI,
CUMOUOTEHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBbIX

Ha 3emiie coobuiecTB. CTpOMATOIUTHI.
[IpokapHrOThI ¥ 3YKAPUOTHI.
[IpoucxoxaeHne 3ykapuoT
(cuMOuoreHes). IBOJIOIIMOHHOE
MIPOUCXO0KIEHUE BUPYCOB.
JdeMoHCcTpanuu

Tabnuiel u cxembl: «HavanbHbie 3TaIbl
OpraHu4ecKoil 3BoroHn», «Cxema
00pa3oBaHUsI 3YKAPUOT MyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

XapakTepu30oBaTh Ha4aIbHbIE ATATIbI
OPTaHUYECKOM 3BOJIFOLIUH.

[TpuBoauTH MpUMEPHI apoMOpP(HO30B
NEPBBIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS M IOKA3aTelIbCTBA TUIIOTE3bI
cUMOMOreHesa.

JIoKka3bIBaTh MOJyaBTOHOMHOCTb
MUTOXOHIPUMA U MIACTUM, UX
IPOUCXO0XKJIEHUE OT IPOKAPUOTUUECKUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYEHUU
BO3HUKHOBEHUS (POTOCHHTE3A,
(dbopMupoBaHu sSApa s JadbHEHIIEro
Pa3BUTHS KU3HU Ha 3eMIIe.
XapakTepu3oBaTh TUIOTE3bI
IPOUCXO0KJIEHNS BUPYCOB

4.5

DBOJIIOLIMS SYKAPUOT

[Tpoucxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHHE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX
OpPTraHU3MOB.

JemoHCcTpanuun

[Toptper: N. 1. MeuHukoB.

Tabmuiel U cxeMbl: «HadaabHbIe STallb
OPTraHUYECKOM HBOJIIOIUMNY, «Cucrtema
KUBOU NPUPOABDY

PackpbIBaTh cojiepyKaHHEe TEPMUHOB U
MOHSTHN: TTPOKAPUOTHI, SyKAPHOTHI,
MHOTOKJICTOYHOCTb, CITCIIAATH3AITI
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOXKICHHE
MHOT'OKJICTOYHBIX OPTaHU3MOB.
CpaBHHBaTh OCOOCHHOCTH
9YKApUOTHYCCKHUX U TIPOKAPHOTHICCKUX
OpPTaHU3MOB.

Ha3biBaTh OCHOBHBIE apOMOP(O3bI
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9YKApHUOT U OLICHHUBATH UX 3HAUCHUC IJIA
I[ElJ'ILHCﬁHICFO pa3sBUTHUA KU3HU

4.6 | OcHOBHBIE dTaNIbI OcCHOBHBIE 3TaIlbl 3BOJIIOLMY BBICIINX | PackpeIBaTh coxepkaHue TEPMUHOB U
HBOJTIOLIUHU pactennii. OcHOBHbBIE apOMOP(HO3bI MOHSTUN: BOAOPOCTH, PUHUODUTHI,
PaCTUTEIBHOTO MUPA pacTeHMid. BbIxoa pacTeHMii Ha Cylly. | MXH, HallOPOTHUKOOOpa3Hble, CEMEHHBIE

[TosiBIEeHnE CIOPOBBIX PACTEHUHN U NAIOPOTHUKH, FOJIOCEMEHHBIE,
3aBoeBaHue uMu cymu. CeMeHHbIE HOKPBITOCEMEHHBIE, OeCII0I0e
pactenus. [IpoucxoxieHne IBETKOBBIX | MOKOJIEHUE (CIOPO(UT), TOJI0BOE
pacTeHuil. nokoJyieHue (rameTodur).
JleMoHCTpanun [lepeunciATb OCHOBHBIE 3TaIIbI
Talauis! u cxembl: « ApoMop(o3bI HBOJIFOLIMU PACTUTEIBHOIO MUPA.
pacteHui», «Punnopursy, Ha3swiBaTh 0cHOBHBIE apOMOPGHO3BI
«OIHOKJIETOYHBIE BOJOPOCIINY, pacTEeHUM U OLICHUBATh UX
«MHOTrOKJIETOYHBIE BOAOPOCIIN, HBOJIFOLIMOHHOE 3HAYEHHUE.
«Mxn», «IlanmopoTHUKNY, CpaBHMBaTh 0COOEHHOCTH CTPOEHUS
«I"omoceMmeHHBIE pacTeHusA», «Opranbl | paCTCHUM pa3HbIX OTICIOB
LBETKOBBIX PACTCHUI».
O0opynoBanme: repbapru pacTeHHIA
Pa3IMYHBIX OT/EJIOB.
IIpakTHuyeckasi padora
«3yueHrne ocOOEHHOCTEH CTPOCHUS
pacTeHui pa3HbIX OTAEIOBY

4.7 | OCHOBHBIC dTaIbI OCHOBHBIE 3TaIlbl 3BOJIIOLIMU PackpeiBath conepxanne TEpMUHOB U

HBOJTIOLIUH KUBOTHOTO
MUpa

KUBOTHOTO MHUpa. OCHOBHBIC
apomMop(ho3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUTIOB.

TIOHSITUI: HpOCTCﬁHIPIC, INJ1aCTUHYAaThIC,
KHUIOCYHOIIOJIOCTHBIC, IIJIOCKHUEC YCPBHU,
YICHUCTOHOI'UC, pr6BI, 3CMHOBO/JHBIC,
MMPECMBIKAOIIUECS, IITUEI,
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ITepBbie XOp10BBIE )KUBOTHBIE. JKU3HD
B BOJIC. DBOIONHS O3BOHOYHBIX.
[Tpoucxoxaenue ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIeKOnUTaromuX 1 ntul. [IpuHuun
KIroueBoro apomopdoza. OcBoeHue
0eC03BOHOYHBIMHU U TT03BOHOYHBEIMH
KUBOTHBIMH CYIIIH.

JemoHCcTpanumn

Tabsuup! u cxembl: «Cxema pa3BUTHS
KUBOTHOT'O MHUPa», «ApoMop(o3sI
KUBOTHBIX», «[IpocTeimuey,
«KumeunonosaoctHbie», «I1nockue
yepBu», «UiieHncTonoruey, « Peob,
«3eMHOBOJIHBICY,
«IIpecmbikaromuecsy, « [ Ituup,
«MIEKOIMTAIOIIHE.
O6opynoBanme: KOJUIEKIIUU
HACEKOMBIX; BJIKHBIE TIPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKITUH UTJTIOKOXKHUX; CKEIICThI

MMO3BOHOYHBIX )KUBOTHBIX; Yyyesia MTHII
U 3BEpEH.

IIpakTnueckas padora

«M3yuenne ocoOOEHHOCTEH CTPOEHUS
MTO3BOHOYHBIX KUBOTHBIX)

MJICKOIIUTAIOIINE, SKTOIEPMA,
SHTOJEPMA, ME30JIEPMA, IBY CTOPOHHSIS
CHUMMETpPHUSI, TEITNIOKPOBHOCTb.
[IepeuncnsiTh OCHOBHBIE 3TAIIbI
ABOJIIOLIAN )KUBOTHOT'O MUPA.
Ha3zbiBaTh OCHOBHBIE TIp€ajlanTaluu,
CIOCOOCTBOBABIIIHME BBHIXO/TY dKUBOTHBIX
Ha CYyIIy.

OueHnBaTh 3HAYCHUE PA3BUTHUSA
HEPBHOW CUCTEMBI JJIsI IPUCTIOCOOICHUS
JKUBOTHBIX K YCIIOBUSIM OKPYKarOLIEH
Cpenbl.

OOBSACHITH MPUYHUHBI SBOJIFOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MTUL], MJICKOIUTAIOIUX
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4.8

Pa3Butue xxn3au
Ha 3emiie

Pa3BuTHE XU3HU Ha 3eMiie 10 3paM U
MEpPUOJaM: apXxeu, MPoOTEePO30H,
majaeo030M, Me3030H, KaliH0301. O0mas
XapaKTEPUCTHKA KJIMMaTa 1
reoJIOrHYeCKHX npoueccos. [losBnenue
Y PaclBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3zoBaHHe: €ro yCIOBHS U
BJIMSIHUE HA Ta30BbIM COCTAaB
aTMocCQepBbl.

MaccoBbie BBIMUpAHUS —
3KOJIOTUYECKHE KPU3HUCHI ITPOLLIOTO.
[IpyyuHbI U CAEACTBUS MACCOBBIX
BbIMUpaHuil. COBpEMEHHBIM
3KOJIOTUYECKHUU KPU3UC, €T0
ocobenHocTH. [Ipobiema coxpaHeHuUs
O6uropaszHooOpasus Ha 3emIie.
JemoHcTpanun

Tabnuiel U cxeMbl: «Pa3BUTHE KU3HU
B APXEUCKOU 3pe», «Pa3BUTHE KUZHU
B IIPOTEPO30MCKOU 3pe», «Pa3Burtne
YKU3HU B MAJICO30MCKOU 3pE»,
«Pa3BuTHE KU3HU B ME3030KUCKOU IPEN,
«Pa3BuTHE KU3HU B KANHO30MCKOU
ape»

PackpsiBaTh cosiep:kaHne TEpPMUHOB U
MOHSATUM: apXel, apxebaKkTepuu,
IMaHOOAKTEPHH, POTEPO3OH,
naneo3oil, keMOpuii, OpIOBUK, CHIIYD,
JIeBOH, KapOoH, nmepmb, [lanres, TeTuc,
TPUJIOOUTHI, PUHHUO(DUTHI,
PaKOCKOPIIHUOHBI, TAHITUPHBIC PHIOHI,
KOTHJIO3aBpbl, M€30301, [ OHZ1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJl, XBOWHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHUTBI, TUHO3ABPbI,
apXEONTEPUKC, TOKPBITOCEMEHHBIE,
KanlHO30M, NaJeOTreH, HEOT'eH,
AHTPOITOTEH, MACCOBOE BRIMUPAHUE.
XapakTepu30BaTh Pa3BUTHE KU3HU
Ha 3eMJIe TI0 3paM U MEePUOJIaM.
YcTaHaBIMBaTh 3aBUCUMOCTb MEK]Y
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIIMMAaTa U MPOLECCaMU
B )KUBOU IIPUPOE.

OOBACHATH TPUYHMHBI PACI[BETA
CUCTEMATUYECKUX IPYNIT OPTraHU3MOB
B PA3JIMYHBIE SPbI U IEPUOLBI.
AHaIM3UpPOBaTh MPUYUHBI U CIICICTBUS
MacCOBBIX BBIMUPAHH.

HasbiBath ocHOBHBIE apoMOP(PO3BbI
pacTEHUN U )KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI IEPEXOTHBIX
¢dbopM OpraHu3MOoB.
AHanu3upoOBaTh Iy TH PEIICHUS
po0JIeMbI COXpaHEHUS
Oouopa3HoobOpasus Ha 3emiie

4.9

COBpCMCHHa}I CHCTEMA
OpPraHn4cCKOIro MHpa

CoBpeMeHHas cucTeMa OpraHuYecKoro
mupa. [Ipuanmmne! knaccudukanmum
opranu3MoB. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIILI OPraHUu3MOB.

JlemoHCcTpanun
Tabsuub! u cxembl: «CoBpeMeHHas
CUCTEMA OPraHUYECKOI0 MUPa»

PackpsiBaTh copepkanne TEPMUHOB U
MOHSATUHN: OaKTEPUH, APXEH, BHICILINE
pacTteHus, 3eN€HbIE BOJIOPOCIIH,
OarpsiHKU, Oypble BOJIOPOCIIH,
MOXOBU/IHBIE, TATOPOTHUKOBUTHBIE,
XBOIIECBUIHbBIC, TIIIAYHOBUTHBIC,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIICYHOIIOJIOCTHBIE,
MJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, YWICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKUE, XOPAOBHIE,
rpuOBbI, TUIIAHHUKHA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO0 MHPA;
HAa3bIBATh OCHOBHBIC CHCTEMATHIYECCKUE
IpyIIbl OPraHU3MOB.

OOBSACHSITH MPUHITUIIBI KJTACCU(DUKAITUN
OpraHU3MOB.

[lepeuncnaTh OCHOBHbBIE IPU3HAKU
MIPOKApUOT, PACTEHUN, KUBOTHBIX,
rpu0OB, KPaCHBIX M OYpPbIX BOJOPOCIIEH.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CHCTEMATUYECKUX IPYIIII
OpPraHU3MOB

Hrtoro yacos 1o teme 15
5 Tema «IIpoucxoxkaeHue 4eJ0BEKa — AHTPOIOTeHe3»
5.1 | AuTpomnonorus — 1 Pa3znenel 1 3a1a4n aHTPONIOJIOT UK. PackpeiBath conepxanne TEpMUHOB U
HAayKa O YEJIOBEKE MeTonbl aHTPOIIOJIOTHH. HNOHSTUN: aHTPONOJIOT s, MOpdoorus,
JleMOHCTpanun aHTPOIIOT€HE3, AHTPOIIOMETPH,
Talauis! u cxembl: «MeTobl PEKOHCTPYKIIMSL, apXE0JIOTHs,
AHTPOIIOJIOTUIY. THOTrpadus.
OobopynoBanme: MyJIsHKU HassiBaTh pazaens! u 3agaumn
OKaMEHEJIOCTE!, PEAMETOB aAHTPOIIOJIOTUH.
MaTepualbHOU KyJIbTYpbI IPEAKOB XapakTepru3oBaTh METOIbI
yesoBeka; poTorpaduu HaX0J0K AHTPOIOJIOTMU Y CPAaBHUBATh UX MEKY
HCKOIIa€MbIX OCTAaTKOB Y€JIOBEKA co00Iii.
Be1aensTe BOpOCh! 3BOIOLNAN
YeJI0BEKa, UCCIIENyEeMbIe IIPU MTOMOILHN
pa3IUYHBIX METOJOB
5.2 | Pa3ButHe 1 CraHoBIIeHME NIPEACTaBICHUI PackpbiBath conepxaHue TEPMUHOB U
IIPEICTaBIECHUI O MPOUCXOXKJACHUH YEIOBEKA. NOHSATUI: AHTPOIIOT€HHAs TEOPUS,
O IIPOUCXOKICHUU Penuruosselie BO33peHUs. TpyZaoBas Teopus, Homo sapiens.
YeJIoBeKa CoBpeMeHHbIE HAyYHbIE TEOPHH. OuenuBatb Bknaa Y. Japeuna

JdeMoHcTpanuu

[Toptper: Y. /lapBuH.
Ta0uunb! 1 cxeMbl: « MeToabl

AHTPOIIOJIOTHUM .

B Pa3BUTHUE MIPEACTABICHUM

0 MPOUCXOKIECHUN YETOBEKA.
ApryMEHTHPOBAaHHO KPUTHUKOBATh
PEIUTHO3HBIE PEICTABICHUS
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OGopynoBanme: MyJsiKu
OKaMEHEIJIOCTEe, TPEIMETOB
MaTepuaIbHON KYJIbTYpPHI TIPEIKOB
YesoBeKa; penpoaykiuu (pororpadun)
KapTUH ¢ MU(DOTOTHUYESCKIUMH U
OuOIeCKUMU CIOKEeTaMU
MIPOUCXOXKICHUS YETIOBEKa

0 MPOUCXOKICHUH YEJIOBEKA C MO3UIINU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAy4YHbIE TEOPUU
MPOUCXOKJICHHS YeJIOBEKA

53

MecTo yenoBseka
B CUCTEME
OPTaHUYECKOTO MUpA

CX0ncTBO YENOBEKA C ) KUBOTHBIMMU.
CucreMaTuuecKoe MoJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOACTBA
YeJI0BEKA C )KUBOTHBIMMU:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE,
aMOpuoIoruyeckue, Gpru3noJIoro-
OMOXMMHUYECKHE, TTOBEICHYCCKHE.
OTnnyus 4enoBeKa OT KUBOTHBIX.
[IpAMOX0kKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM Ipu3HaKoB. PazButue
TOJIOBHOTO MO3ra U BTOPOU CUTHAJIBHOU
CUCTEMBL.

JleMoHCcTpanuu

Tabauiel U cxembl: «I 010BHOI MO3T
4eoBeKay, «YemoBexooOpa3HbIe
00e3bsHBI», « CKeJIeT YeJIoBeKa 1
CKeJIET IIMMITaH3e», «Py1MMeHThI 1
aTaBU3MBbD».

O0opynoBaHme: CKENET YEIIOBEKA;
MOJIENb YEpeTa YEJI0BEKA U Yyepena

PackpwiBaTh conep:kaHue TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YEJIOBEKa,
aTaBU3MBbI Yy U€JIOBEKa,
MPSMOXO0XKICHHE, BTOPasi CATHAIbHAS
cucTeMa.

OnpenensaTs CHCTEMaTHIECKOE
TIOJIOKEHUE YEJIOBEKA B OPTaHINYECKOM
MUpE.

BoIABIATH 4epThI CXOCTBA U PA3IAYHS
YeJIOBEKA M JKUBOTHBIX.
XapakTepru3oBaTh CBUIACTEIIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBEHO-MOP(OIIOTUYECKUE,
aMOpuoIoTHYecKre, (U3N0I0TOo-
OMOXUMHUYECKHE, TOBEACHYECKHUE).
[IpuBOAMTH MPUMEPHI ATABU3MOB U
PYJIUMEHTOB Y YeJIOBEKa.

OmnuceIBaTh MPU3HAKY YETIOBEKA,
c(opMHUpOBABIIIHECS B CBSI3H

C Ip€BECHBIM 00Pa30M KM3HU MIPEIAKOB
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IIMMIIaH3€; MOJENb KUCTH YEIOBEKA U
KMCTH IIMMITIaH3E.

JlabopatopHas paGora

«3yueHrne oCOOCHHOCTEH CTPOCHUS
CKEJIETA YeJIOBEKA, CBA3aHHbBIX

C IPSIMOXOKJIECHUEM

U TIPSIMOXO0KJIEHUEM.

BbIABISATE IPUUMHBI 0COOEHHOCTEM
CTPOEHMSI Yepera 4eJoBeKa

10 CPABHEHHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsHaMH.

CpaBHUBATH OPYIUNHYIO JIESITEIBHOCTh

YeJI0BEKA U )KUBOTHBIX.
CpaBHUBaTh 0COOCHHOCTH BBICIIIEH
HEPBHOM JIEATETLHOCTH YEIOBEKa U
YKUBOTHBIX

5.4 | IBWKyIIHE CUITBI JIBrokyiue cuibl ((pakTophl) PackpseiBath conep:xkanue TEpMUHOB U
(paxTopsr) aHTPOIIOTreHEe3a: OMOJIOTUYECKUE, IIOHATUI: HACJIEICTBECHHAs
aHTPOIIOreHE3a conpaibHble. COOTHOLIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTrMYECKHUX U COLMAIbHBIX OpyAMiiHas IEATEIbHOCTD, IPYIIIIOBOE
(aKkTOpOB B AaHTPOIIOT€HE3E. COTPYIHUYECTBO, OOIIEHHE, PEYb.
JlemoHCcTpanuun XapakTepu30BaTh ABUKYIIUE CUIIbI
Tabnuip! ¥ cxemsl: «/[BHXKyIMe CUIIBL | aHTPOIIOreHe3a: OMOJIOTUYECKUE U
AHTPOITOTCHE3a. COILIMAJIbHBIE
OO6opynoBanme: MyJIsKU IPEAMETOB
MaTEPUAIBHON KyJIbTYPbI IPEIKOB
4eJIoBeKa

5.5 | OcHOBHBIE CTAAUH OCHOBHBIE CTaIUH AHTPOIIOI€HE3A. PackpsIBath conepxaHue TEPMUHOB U

aHTPOIIOreHE3a

Pannne uenoBekooOpa3Hbie 00€3bIHbI
(TpOKOHCYIIBI) ¥ pAaHHUE TTOHTHIBI —
0011I1e MPEJIKK YEI0BEKOOOPa3HBIX
00e3bsIH U JIto/Iel. ABCTPATOMUTEKN —
JIIBYHOT'M€ TIPEIKH JIF0Ier. HenoBek

IIOHATHN: aBCTpaJonuTeK, Yenosek
yMelblid, YenoBek MpsaMOXOIAIINH,
UYenogek reiaensoeprckuii, Yenorek
HEAHAEPTAJIbCKUN, KDOMaHbOHEIL,
JICHHCOBCKHUH YeJIoBeK, YenoBek
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yMEJIbIi, TIEPBbIE U3TOTOBJICHUS
opyauil Tpyaa. Uemosek
NPSIMOXOJISIIMNA U TIEPBBIN BBIXOM
mrozeit 3a nmpenensl Appuku. Yenosek
reienb0epreKuil — OOIIH MPeIoK
HEaHJEPTAIbCKOIO YeJIOBEKA 1
YeJI0BEKa pa3yMHOro. Yemosek
HEAHIEPTAJIbCKUM KaK BU] JIIOJCH
XO0JIOTHOTO KiuMmara. HemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0BEK, OCBOCHHE
KOHTHUHEHTOB 3a nipejenamu Appuku.
[TaneoreneTrka U najeoreHOMHMKA.
JleMoHcTpanuu

IlopTperst: JI. Jlukn, A. S. Porunckui,
M. M. I'epacumos.

TaGauIbl ¥ CXEMBI: « IBOIIOIIMOHHOE
JIPEBO YEIOBEKAY, K ABCTPAIIOIIUTEK),
«Yenosek ymenbiin», «HemoBek
MPAMOXOAAIINNY, «J{€eHUCOBCKHM
yenoBek», «Heanaepranbuby,
«KpomaHboHLBY, «IIpenku yenoBekay.
OobopynoBanme: MOJIENIA TOpPCa
MPEIKOB YEJIOBEKA; MYJISKA MPEAMETOB
MAaTEPUAIIBHOU KYJIBTYPBI PEJIKOB
YyeJI0BeKa

pa3yMHBII COBPEMEHHOTI'O THUIIA,
[1aJICOT€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTaIUN
aHTPOIIOTECHE3A.

BBISIBASATE MPOrpECCUBHBIE YEPTHI,
IIOSIBUBLIMECS Y NMPEIKOB YEJIOBEKA

Ha PAa3HbIX CTAJIUSIX aHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEU
OCHOBHBIX CTaJMi aHTPOIIOTEHE3a:
ONMCBHIBATH UX AHTPOIIOMETPUUECKUE
JlaHHBIE, 00pa3 JKU3HU U OPYIUs TPY/a.
CpaBHUBATH NPEICTABUTENEN OCHOBHBIX
CTAJIM{ aHTPOIIOTECHE3a

119




5.6

DBOIIONUAA
COBPEMEHHOTO
4eJIOBEKa

DBOIOLYS COBPEMEHHOTO YEJIOBEKA.
EctectBeHHbIi 0OTOOP B MOMYJIALUAX
yenoBeka. MyTallMOHHBIN TPOLIECC U
nosmmopdusm. [lonynsaunonHsie
BOJIHBI, Jpeli( reHOB, MUTpaLus U
«3(dexT ocHOBaTEND B MOMYIISILIUSX
COBPEMEHHOTI0 YEJIOBEKA.
JdeMoHcTpanuu

TaOauisl ¥ cxembl: «ITarbl SBOITIOLUU
YEJIOBEKa»

PackpsiBaTh copeprkanue TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOLIECC,
noJIMMOpU3M, MOMYJISIIUOHHbBIE
BOJIHBI, Apeii) reHOB, MUTpaIIus,
«3(P(HEeKT OCHOBATENN.
XapakTepu3oBaTh POk €CTECTBEHHOTO
oTOOpa B MOMYJIAIUIX COBPEMEHHOTO
YyeJioBeKa.

OueHuBaTh poJib MyTalMOHHOTO
mpoiiecca, MOMyJISIUOHHBIX BOJIH,
npetida reHoB, Murpanuu, «3pdexra
OCHOBATEJISH» B 3BOJIOLUN MOMYJISNAN
COBPEMEHHOTO YeJIOBEKa.

[TpuBoAMTHE MpUMEPHI (PaKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYJISIIMOHHBIC
BOJTHBI B DBOJIFOITUU COBPEMEHHOTO
YeJIOBEKa

5.7

YeoBeueckue pachl.
MexaucuurHapHbie
METOJbl aHTPOIIOJIOTUU

Yenoseueckue pacol. [lonsaTue o pace.
Bonpuine pacel: eBporeonHas
(eBpasuiickas), aBCTpajIO-HErPOUIHAS
(?xBaTOpHUANIbHAS ), MOHTOJIONTHAS
(a3uarcko-amepukaHckas). Bpems u
IyTH paccesieHus YeIoBeKa 1o
riaHete. EquHCTBO yenoBeueckux pac.
Hay4Hast HeCOCTOSITEIBHOCTh pacu3Ma.
[Ipucnoco61eHHOCTh YelloBeKa

K Pa3HbIM YCIIOBUSIM OKpY>Karolen

PackpwiBaTh conep:kaHue TEPMUHOB U
MIOHSITUI: paca, pacoreHes, pacusm,
COLIMAJIbHBIN JAPBUHU3M.
XapakTepru30BaTh MPU3HAKUA OOJIBIINAX
pac JesoBeKa: eBpONeOu THOM
(eBpa3uiiCKoil), aBCTPaIO-HErPOUTHOM
(?KBaTOpUATILHOMN ), MOHTOJIOUTHOM
(a3UaTCKO-aMEepPUKAHCKOM).

BBISBIATH IPUYHHBI BOSHUKHOBEHUS
4eJIOBEYECKHX pac.
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cpensbl. BnusiHue reorpaduyeckoit
cpenbl u nperida reHoB

Ha MOPGOJIOTHIO U (PU3UOTIOTUIO
YEJIOBEKA.

MexIucuuIMHapHbIe METOIbI

B pu3uuecKoi (OMOIOTHIECKON )
AHTPOMOJIOTMH. DBOIOLHOHHAS
AHTPOMOJIOTHS U MTAaJICOaHTPOIOJIOTUS
YEJIOBEYECKHUX MTOMYJISIUN.
buoconunanbHblie ucciie10BaHUs
pUpob! yenoBeka. ccnegoBanue
KO3BOJIIOIIUY OMOJIOTHYECKOTO U
COLMAIBHOTO B YEJIOBEKE.
JdeMoHcTpanuu

Tabnuiel U cxeMbl: «Pachl 4elIoBeKay.
IIpakTHyeckas padora

«M3yyeHne 5KOJIOTUYECKUX afanTalni
YEJI0BEKA»

[IpuBOINUTH TPUMEPHI ATAIITUBHBIX
IIPU3HAKOB y IIPEACTABUTEIIEU
YEJI0BEUECKUX pac.

[IpuBOAUTH CBUIIETEILCTBA €IUHCTBA
IIPOUCXOKICHHSI YEJIOBEUECKHUX PacC.
ConocTaBisTh aIaNTUBHBIE THIIBI
JIXOJIEU C PaCOBBIMHU IPU3HAKAMU.
JloKa3pIBaTh HAYYHYIO
HECOCTOATENILHOCTh pacu3Ma

Hroro yacos no teme 10
6 | Tema «IkoJiorusi — HAyKa 0 B3AUMOOTHOIIEHUSAX OPraHU3MOB U HA/IOPraHU3MEHHBIX CUCTEM € OKPYKaIoIIei
cpenon»
6.1 | 3apoxnenue u 1 3apoXkACHUE U Pa3BUTHE SKOJOTUH PackpbIBaTh cojiepkaHie TEPMUHOB U

pPa3sBUTUC S3KOJIOT'NH

B Tpyaax A. I'ymGonsara, K.®. Pynbe,
H.A. CeBepuioBa, J. I'ekkerns,

A. Tencnu, B.H. Cykauéna. Pa3aensi u
3a71a4M 9KOJIOTHH. CBSI3b SKOJIOTHU

C IpyTUMHU HayKaMHu.

IIOHSATHN: KOJIOTHs, ayTIKOJIOTHS,
CHUHAKOJIOT s, IKOJIOTHS COOOIIECTB U
DKOCUCTEM, IKOJIOTHS BUJOB U

MO JISIUH.

XapakTepru30BaTh OCHOBHBIC TAIIbI
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JemoHCcTpanumn

[Moptpetsr: A. 'ymGonbar,

K. ®@. Pynne, H. A. CeBep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Ta0muib! ¥ cxeMbl: «Pa3aensl
SKOJIOTHI

3apOXKACHUS U Pa3BUTHUS DKOJIOTUHU KaK
HayKH.

[TpuBOIUTH IpUMEPHI 0OBEKTOB
W3YUYEHHUSI DKOJIOTUH.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSLINE
nepes y4€HbIMU-IKOIOTaMH.
YcTaHaBIMBaTh B3aUMOCBSA3b KOJIOTHH
C IpyTMMH HayKaMH

6.2

MeToabl YKOJOTHH.
3HaueHHne
YKOJIOTHYECKHUX
3HAHUM IS YeJIOBEKA

Metonsl 3xonoruu. [lomessie
HaOMoAeHUS. DKCIIEPUMEHTHI

B 3KOJIOTHH: IIPUPOAHBIE U
nabopaTtopHblie. MosienupoBanue
B 9KOJIOTMM. MOHUTOPHHT
OKPYXKarOUEH CPEeIbl: JTIOKAJIbHBIM,
PETHOHANLHBIN U TT100aTbHBIH.
3Ha4YeHUE SKOJOTUYECKUX 3HAHUI
JUIS1 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33pPEHNE KAK OCHOBA CBA3EH
YEJIOBEYECTBA C IPUPOIOH.
DOopMHUPOBAHUE IKOJIOTUYECKOU
KYJIbTYPbI U 9KOJIOTHYECKOU
IPaMOTHOCTH HACEJICHUSI.
JlemoHcTpanuu

TaOaunbl U cxeMbl: «MeToIbI
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKpY>KaroIlel CpelIb».

PackpsiBaTh conepkanue TEPMUHOB U
MIOHATHUH: MOJIEBBIC HAOJIIOICHHUS,
MOHHMTOPHUHT OKPY>KaIOIIEH CpeIbl,
MO/JIEIIMPOBAHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIbI IKOJIOTUU.
[TpuBOAUTH MPUMEPHI TTOJIEBBIX
HaOJIIOJICHUM B DKOJIOTHH.

BrisBnssTh 0COOEHHOCTH MOHUTOPUHTA
OKPY’KaroIIEH CPEAbI KaK METO1a
DKOJOTHUYECKHUX UCCICIOBAHUH.
OO00CHOBEIBATh 3HAUEHHE
AKCIIEPUMEHTOB B HKOJIOTUYECKUX
HUCCIICIOBAHUSAX.

CpaBHUBaTH JIaOOpATOPHBIC U
MIPUPOJHBIC SKCIIEPUMEHTHI KAK METOIbI
9KOJIOTMYECKUX MCCJICIOBAHHUM.
OrieHUBaTh 3HAYEHUE MTPOTHO3UPOBAHUS
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JlabopatopHasi paGora
«3yueHre MeTo10B 3KOJIOTUYECKHUX
HCCIICJOBAHUI

KaK METOJ1a DKOJOTMIECKNX
HCCJICIOBAHUN.

O00CHOBBIBATH HEOOXOAUMOCTD
9KOJIOTMYECKHUX 3HAHUHU

JIJIs COBPEMEHHOT0 YeJI0BeKa

Hrtoro yacoB o reme 3
7 | Tema «Opranusmsbl M cpea 00UTAHU»
7.1 | DKonoruyueckue 1 DkoJsioruueckue pakTopsl U PackpeiBath conep:xkanue TEpMUHOB U
bakTopsI 3aKOHOMEPHOCTH UX JICUCTBUS. MOHSTUI: PKOJOTHYECKUH (hakTop,

Knaccudukanus 3x010ruaeckux
(bakTopoB: aOMOTHUYECKHE,
OomoTH4eckue, anTpornoreHnnie. O0me
3aKOHOMEPHOCTH JIEUCTBUS
sKosorudyeckux paxropos. [Ipasuio
muaumyMa (K. [npenrens,

1O. JInOux). TonepaHTHOCTb.
OBPUOMOHTHBIC U CTEHOOMOHTHBIE
OpTaHU3MBL.

JdeMoHcTpanuu

Tabauiel U cxeMbl: « IKOJIOTHYECKHE
(haxTopb».

Oo6opynoBanme: repOapuu u
KOJUIEKI[UU PACTEHUN U )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIUSHUIO
PA3IMYHBIX IKOJIOTHYECKUX
(dakTopoB

OMOJIOTHYECKU ONITHMYM,
OTPaHUYUBAIOIIHNK (JIMMUTHPYOIIIHH)
dakTop.

KnaccudummpoBath 95KOJIOTHYECKHE
(baKTOpPHI TTO Pa3HBIM OCHOBAHUSIM.
XapaxkTepu3oBath 0011
3aKOHOMEPHOCTH JICUCTBUS
IKOJIOTUYECKUX (PaKTOPOB.
OO060CHOBBIBATH JCHCTBHE 3aKOHA
ONTHMYyMa 1 3aKOHa OTPaHUYHUBAIOIIETO
dakTopa.

[TpuBOIUTE TPUMEPHI:
WLTIOCTPUPYIOITUE IEHCTBHUE TIPaBUIa
MUHUMYMa, OTPAaHHYUBAIOIIETO
dakTopa, 3BpUOMOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuoTnyeckKue
daxTopsl. CBeT Kak
HKOJIOTUYECKUU

dakTop

Aobuotnueckue paktopbl. CBET Kak
sKosornueckuit pakrop. [eiicteue
Pa3HbBIX YYaCTKOB COJTHEYHOIO CIIEKTPa
Ha OPraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUN U AKUBOTHBIX

10 OTHOIIIEHHUIO K cBeTy. CUrHanmbHas
pousb cBeTa. POTONEPUOAU3M.
JleMoHCcTpanuu

Tabnuiet u cxembl: «CBETOBOM
CHEKTP», « IKOJIOTUIECKUE TPYTIIIHI
’KUBOTHBIX TI0 OTHOIIIEHUIO K CBETY».
Oo6opynoBanme: repoapuu
CBETOJIIOOMBBIX, TCHENIOOMBBIX U
TEHEBBIHOCJTMBBIX PACTCHUM;
CBETOJIIOOMBEIC, TCHEIIOOUBBIE U
TEHEBBIHOCTMBBIC KOMHATHBIC
pacTeHus..

JlaGopaTopHnasi padora
«BrIsIBICHUE TTIPUCTIOCOOICHUT
OpTaHU3MOB K BIIUSIHUIO CBETa»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUI: CBET, POTONEPUOAU3M.
XapakTepu30oBaTh JEHCTBUE CBETA KAK
HKOJIOTHYECKOTO (haKkTopa.

CpaBHUBATH JEHCTBUE PA3HBIX
YYaCTKOB COJIHEYHOTI'O CIIEKTpa

Ha OpPTraHU3MBl.

BrISBIATE 0COOCHHOCTH CTPOCHUS U
KU3BHEJEATEILHOCTU PACTCHUM pa3HbIX
AKOJIOTUYECKUX TPYII MO OTHOLICHUIO
K CBETY (CBETOIIO0MBbIC, TEHEIIOOUBBIE,
TEHEBBIHOCIIUBLIC).

[IpuBOAUTH ITPUMEPHI PACTEHUH PA3HBIX
HKOJIOTUYECKUX TPYII MO OTHOIICHUIO
K CBETY.

BoIsSIBISITE 0COOCHHOCTH CTPOEHUSI U
KU3HEJEATEIbHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYII [0 OTHOIIECHHUIO
K CBETY (IHEBHBIC, CYMEpEUHBIE,
HOYHEIC).

[IpuBOINUTH IPUMEPHI JKUBOTHBIX
Pa3HBIX AKOJIOTUUECKUX TPYIIIT

110 OTHOILIEHHUIO K CBETY.
OO6O0CHOBBIBATH 3HAYEHUE
dboToneprnoan3Ma B KU3HU OPraHU3MOB
U JUISl TPAKTUKHU CEITbCKOTO

XO0351CTBA

124



7.3

AolGuoTnueckue
(bakTopsI.
Temneparypa kax
HKOJOTUYECKUM

bakTop

TemrmepaTtypa Kak 3KOJIOTUYECKUAMN
dakrop. JlelicTBue TeMnepaTyphl

Ha opra"nu3Msbl. [loMkunoTepMHbIE U
rOMOMOTEPMHBIE OPTaHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

JleMoHCcTpauu

Tabsuup! u cxembl: «TenIoKpoBHbIE
AKUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY.

O6opynoBanue: repbapuu u
KOJUIEKI[UU TETUIONIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYMBBIX
PACTEeHMI; Yyyesa NTULl U 3BEpEn.
JlabopaTopHas padora
«BpIsiBIEHNE pHUCTIOCOOIEHUI
OPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

PackpbIBaTh coepxanne TEPMUHOB U
MOHSATUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
roMOMOTepMHbIE (TEILNIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, IBPUTEPMHbIEC
OpraHu3Mbl, CTCHOTEPMHBIE OPTraHU3MBI,
TEPMOPETYJISALIHS.

XapakTepu3oBaTh JICHCTBUE
TEeMIIepaTypbl Ha OPraHU3MBI.

BbIsBIISTH 0COOEHHOCTH CTPOEHUS U
KU3ZHEJEATEIbHOCTU MOMKUIOTEPMHBIX
(XOJI0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeNIOKPOBHBIX ) ’KUBOTHBIX.
[IpuBOINTH MPUMEPHI TOMKUIOTEPMHBIX
(XOJIOJJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX ) ’KUBOTHBIX.
BoIsBISITE OCOOEHHOCTH CTPOSHUS U
KU3HEIEATEITPHOCTH TEIIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YyCTOMYNBBIX
pacTeHUN.

[IpuBOIUTH TPUMEPHI TEILTOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHUU.

[IpuBOIUTH PUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuotuueckue Bi1a)KHOCTB KaK 9KOJIOTUYECKUAN PackpsiBaTh conepkaHue TEPMUHOB U
(axTopsl. BnaxxHocts ¢axrop. [Ipucnocodbnenus pacteHuit HNOHSTUMN: BIQXXHOCTh, TUAPOPUTHI,
KaK 3KOJIOTUYECKUI K IIOJIIEPKAHUIO BOJIHOTO OanaHca. rurpouTel, Me30(pUTHI, KCEPOPUTHI,
dakto Knaccudukanus pacrenuit YKUBOTHBIC: BOJIHBIC, TTOTYBOJIHbIE,

10 OTHOLIEHHIO K BOJIE. Ha3EMHBIE.
[TpucnocoOneHus )KUBOTHBIX XapaxkTepu3oBaTh JEUCTBUE BIAKHOCTH
K U3MEHEHUIO BOJHOI'O peXUMa. KaK 9KOJIOTHYECKOro (pakTopa.
JleMOHCTpanuu BbISBIATE 0COOEHHOCTH CTPOEHMS U
Tabsuup! u cxembl: «PU3HOTOTUYECKUE | JKU3HEACATEIBHOCTA PACTEHUH Pa3HBIX
aJanTalnuy >KUBOTHBIX. HKOJIOTUYECKUX TPYMI IO OTHOILIEHUIO
OoGopynoBanme: repOapuu pacTeHU, | K BOJE.
OTHOCSIIUXCS K TUTpoduTam, [TpuBOIUTH IPUMEPHI PACTEHUI Pa3HbBIX
kcepoduram, Mme30puTaM, KOMHATHBIE | DKOJIOTHYECKHUX I'PYIII 110 OTHOLIECHUIO
pacTeHMsl JaHHBIX TPYIIIL. K BOJIE.
JlaGopaTopHas padorta BbIsBIATE aHATOMUYECKHE U
«AHaTOMHYECKHE 0COOEHHOCTH buznonornueckue NprucnocoOICHUs
pacTeHUM U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOIO
pexuMma.
[TpuBOANTH IPUMEPHI BOJAHBIX,
NOJIyBOAHBIX U HA3EMHBIX )KUBOTHBIX
7.5 | Cpensl oOuTaHUS Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs!, | PacKphIBaTh colepKaHne TEPMHUHA

OpPraHu3MoOB

Ha3eMHO-BO3IyIITHAs, TIOYBCHHAS,
rIIyOMHHAs TTOIMIOYBEHHAs,
BHYTpHOpTraHU3MeHHas1. DU3UKO-
XUMHUYECKHE OCOOCHHOCTH CPel
OoOUTaHUs OPTaHU3MOB.

«cpena OOUTaHusD.

XapakTepu3oBaTb OCOOCHHOCTH
BOJIHOW, HA36MHO-BO3AYyIITHOM,
MOYBEHHOM, TTyOWHHO MOJIMTOYBEHHOM U
BHYTPUOPraHU3MEHHON Cpej] OOUTaHUs.
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[Ipucnoco6neHus: Opranu3MoB K KU3HU
B Pa3HBIX CpEeAax.

JlemoHCcTpanuun

Tabnuubl u cxembl: «Cpeabl 0OUTAHUS
OpraHU3MOB.

O6opynoBanme: KOJUICKIIUN
KHNBOTHBIX, O6I/ITaIOI]_[I/IX B Pa3HbIX
cpenax

CpaBHUBATH HU3UKO-XUMHUECKHE
YCIIOBHSI Pa3HBIX Cpel OOUTaHHUS.
BBISBISTH 4epThI IPUCIIOCOOIEHHOCTH
OpPTaHU3MOB K OOMTaHUIO B BOJHOM,
HAa3¢MHO-BO31yIIHOM, IOYBEHHOM,
BHYTPUOPTaHU3MEHHOH cpenax
oOuTaHMUS.

[IpuBOIUTH TPUMEPHI OPTaHU3MOB,
0oOUTAIOLINX B Pa3HBIX Cpeax

7.6 | buonoruueckue buonoruueckue put™mel. BHenHue u PackpeiBaTh cofep:kaHUE MOHATHUS
PUTMBI BHYTpeHHHE pUTMbI. CyTOUHBIE U «OUOJIOTUYECKUE PUTMBIY.

TOJIMYHBIC PUTMBI. XapakTepru3oBaTb 0COOCHHOCTHU
[Tpucnoco0aeHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CyTOUHbBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3ZHU. [IpuBOINTH IPUMEPBI ITPOSBIICHUS
JlemoHCcTpanumn OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauue! u cxembl: «buonoruuyeckue OPTaHU3MOB.
PUTMBD». BbIABIATH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repbapuu u OPTaHU3MOB K C€30HHBIM U3MEHEHUSIM
KOJUIEKIIMM PACTEHUI U JKUBOTHBIX, YCJIOBUU KU3HU.
00JIaJatfoIIX YepTaMu OnuceIBaTh CE30HHBIE ABJIECHUS B )KU3HU
MPUCIIOCOOIEHHOCTH K CE30HHBIM OpraHu3MOB, PaCIPOCTPAHEHHBIX
W3MEHEHUSIM YCIOBUN )KU3HU B CBOEH MECTHOCTH

7.7 | Kuznennbie GopMBbI ’Kuznennsie HopMbI OpTaHU3MOB. PackpeiBaTh coaep:kaHUE NOHITHUS

OpPraHu3MoOB

[TonsTHe 0 )xu3HEHHOU dopme.
Kuznennsie Gopmbl pacTEHHIA:
JEpEBbs, KyCTAPHUKH, KyCTAPHUYKH,

«GKU3HEHHasi GopMa OpraHu3Ma.
BoIsBISITE 0COOCHHOCTH CTPOEHUS U
KU3HEAEATEIBHOCTH PACTEHUM Pa3HBIX
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MHOTOJIETHUE TPaBbI, OJTHOJICTHHE
TpaBbl. JKu3zHeHHbIE (POPMBI JKUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHUS U
o0Opasza >KM3HH.

JlemoHCcTpanuun

Tabnuiel u cxembl: «Ku3HeHHbIE
dbopmbl pacTeruit», « KuzHeHHble
(OpPMBI JKUBOTHBIX).

Oo6opynoBanme: repOapuu u
KOJUICKITUW PACTCHUI U )KHBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (HOPM

AKU3HEHHBIX (POpM.

[IpuBOINTH IPUMEPHI PACTEHUM PAa3HBIX
YKU3HEHHBIX (POpPM.

BbIBISTE 0COOEHHOCTH CTPOEHUS U
KU3HECSATEIbHOCTH )KMBOTHBIX Pa3HbIX
AKU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI KUBOTHBIX
Pa3HBIX )KM3HEHHBIX (pOpM

7.8

buoTtnueckue pakTopbl

buotuueckue gaktopsl. Buab
OMOTHYECKUX B3aUMOJICHCTBUIA:
KOHKYPEHIIU, XUIIHUYECTBO, CUMONO03
u ero gopmsl. [Tapaszutusm,
KOoIlepalusi, MyTyajau3m,
KOMMEHCAJIM3M (KBapTUPAHTCTBO,
HaxyieOHn4YecTBO). Hetpoduueckue
B3aMMOJIEUCTBUS (TOMUYECKUE,
dopuueckue, pabpudeckue). 3HaueHNE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CPEJIC
obutanus. [IpuHIIUIT KOHKYPEHTHOTO
WCKITIOUEHUS.

JdemMoHcTpanuu

TabauIbl U cXeMbl: «IKOCUCTEMA

PackpreiBaTh conep:kaHue TEpMUHOB U
MOHSATUM: KOHKYPEHLIMS, XUILIHUYECTBO,
Mapa3uTU3M, MyTyalu3M,
KOMMEHCAJIU3M, HeTpo(uuecKue
B3aMMOJICUCTBHSI.

XapaxkTepu3oBaTh BUJIbI OMOTHYECKUX
B3aUMOJIEUCTBUMN.

OOBSACHSTH CYIIHOCTh KOHKYPEHIINH,
XUIIIHAYECTBA, ITApa3uTU3Ma,
MyTyaJIu3Ma, KOMMEHCAII3Ma.
[IpuBOIUTE PUMEPHI OPTAHU3MOB,
YYaCTBYIOIIMX B OMOTHYECKUX
B3aUMOJICHCTBUAX PAa3HbIX THUIIOB.
O1eHuBaTh 3HaYEHHE OMOTUUECKUX
B3aUMOJICMCTBUM IS CYIIECTBOBAHUS
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IHAPOKOJIMICTBEHHOTO JIECAY,
«DKOoCcuCTEMAa XBOMHOIO JIECay,
«llenu nuTaHusy, « XUITHUYECTBOY,
«ITapazutnzm», «KonkypeHuus»,
«Cumbonosy, « KommMmeHcaansm.
O6opynoBanme: KOJUICKIIUN
KUBOTHBIX, YYACTBYIOLIUX

B Pa3JIMYHBIX OMOTUYECKUX

OpPraHU3MOB B Cpefie OOUTaHUS.
OO60CHOBBIBATH ICHCTBUE MPUHIUTIA
KOHKYPEHTHOTO HCKIIIOUEHUS

B3aMMOJICHCTBHUIX
HToro gacoB no Treme 9
8 Tema «IK010rusl BUAOB U MOMYJISIIIAI»
8.1 | Dxonornyeckue 3 DKOJOTUYECKUE XaPAKTEPUCTUKH PackpsiBaTh cosiep:xaHnue NOHATUS
XapaKTEPUCTUKU nonyJsinuu. [omyssinus kak «TIOTTYJISLASI .
MOMYJIALIUA ouosornueckas cucrema. Poib OuieHuBaTh 3HAYEHNE HEOJHOPOIHOCTH

HEOJTHOPOJHOCTH CPEbI, PUINIECKUX
0apbepoB U OCOOEHHOCTEHW OMOTOTHI
BHUJIOB B (DOPMHUPOBAHUU
MPOCTPAHCTBEHHOU CTPYKTYPHI
nomyJsiuil. OCHOBHBIE MTOKA3aTEIH
MOTMYJISIIAH: YHUCIEHHOCTD, INIOTHOCTD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POXKIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITHSI.
JlemoHCcTpanun

TaGauie! 1 cxembl: « IKOJIOTHUUECKUE
XapaKTePUCTHKH MOy IS,
«IIpocTpaHCTBEHHAsI CTPYKTYpa

cpenabl, pusznueckux 6apbepoB U
0COOEHHOCTEN OUOJIOTUHU BUIOB

B (POpMHUPOBAHUHU TIPOCTPAHCTBEHHOM
CTPYKTYPBI TTOTYJISIINMA.

[IpuBOINTH MPUMEPHI TOMYJISLUN
Pa3HBIX BUIOB PACTCHUI M JKUBOTHBIX.
XapakTepu3oBaTb OCHOBHBIE
IKOJIOTUYECKUE TTOKA3ATENN
NOMYJISILIUN: YUCIIEHHOCTD, INIOTHOCTD,
BO3pACTHAs U MOJIOBAs CTPYKTYpa,
POKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUS.
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MOy AU, ((BOBpaCTHbIe IMUpaMu/Ibl
MOITYJIAIU >

8.2 | DkoJstoruyueckas DKoJlornyeckas CTpyKTypa Homysiuuu. | PackpeiBaTh coep:kaHue TEPMUHOB U
CTPYKTypa OueHKa YUCIAEHHOCTH MOMYJISALHH. IOHATHN: TMHAMUKA NOMYJIALNH,
HOMYJIALIUN. JIMHAMUKA [TOMYJISIUAN B €€ PeryIsius. | OMOTUYECKUI IOTEHIMAN IOy JIALIUHY,
JlnHamuKka nomnysauun BruoTnyeckuit moTEHIMAN MOMYJISIIAKA. | KPUBbIE BBIKMBAHUSA, (PAKTOPHI
U €€ perysiums MonenupoBaHne TUHAMUKHU CMEPTHOCTHU, EMKOCTb CPELBI.

nonyssinuu. Kpuseie pocra OOBACHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nonyJsisinuu. Kpusbie pa3MenieHust 0co0ei MomyJIsIIu

BbDKUBaHUS. Perynsius Y4UCIeHHOCTH | Ha 3aHUMAaeMOM TEPPUTOPUH.

MOMYJISIHI: poJib (PaKTOPOB, OueHuBaTh OMOTUYECKUI OTEHIIMAIT

3aBUCSIIMX U HE 3aBUCSIIIUX OT MONYJISIUN Pa3HbIX OPraHU3MOB.

IUIOTHOCTU. DKOJIOTHYECKUE CTPATETUN | AHAJIM3UPOBATh KPUBBIE POCTA

BUJIOB (r- 1 K-cTparerun). YUCJIEHHOCTH MOMYJIALIMU U KPUBBIE

JdeMoHcTpanuun BBDKHBAHUSL.

Tabauipst u cxeMbl: «CKOpPOCTh OOG0CHOBBIBATh TPUYUHBI CIIEPKUBAHUS

3acelIeHNs MOBEPXHOCTU 3EMIIH OMOTHYECKOI0 MOTEHLIMaja pocTa U

Pa3JIMYHBIMHA OPraHU3MaMu» MIPUYMHBI BCIIBIIIEK POKIAEMOCTH
Yy OTZIEJIbHBIX OPTaHU3MOB.
[lepeuncnsats hakTOpbl CMEPTHOCTH,
PETYJIMPYIOIINE YACICHHOCTb
MOIYJISILUN PACTEHUM U KUBOTHBIX.
OnucheIBaTh 3KOJIOTMYECKUE CTPATErNH
BHJIOB

8.3 | Dxosiornyeckas HHIIA [TonsiTrie 06 SKOIOrMUECKON HUILIE PackpeiBath conepxanue TEpPMUHOB U

BHJIA

Buna. Mecroobutanne. MHOrOMEpHas
MO/IEJIb 3KOJOTUYECKON HUILIA

MMOHSTUIN: PKOJIOTUUECKAsl HUIIIA, BU/I,
apeasl, UHBa3Usl.
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JIx. 1. XaTunncona. Pa3mepsl
AKoJIoruuecKkoi HuiM. IloTeHuanbpHas
Y peain30BaHHas HUIIU.

Bun xak cuctema nonysnui. Apeanbl
BUI0B. BUIbBI M UX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEpPHOCTHU MOBEICHUS U
MHTPALMH )KUBOTHBIX. bruonornueckue
VHBA3UU YyKEPOIAHBIX BUJIOB.
JdeMoHCcTpanuu

IToptper: JIxx. 1. XatunHCOH.
Tabuune! U cxeMel: «Moeinb
AKOJIOTUYECKON HUIIIU

JIx. . XaTunHCOHaY.
O6opynoBanue: repOapuu pacTEHUH;
KOJIJICKIIUH KUBOTHBIX.
JlabopatopHasi paGora
«IIpucnocobnenust ceMsH pacTeHUI

K pacCeJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MO/IEJTb 3KOJIOTMYECKOW HUIIN

Jx. . XaTunHCOHA.

[IpuBOAUTE MPUMEPHI IKOJIOTUUECKUX
HUIII PA3HbIX BUJIOB PACTEHUUN U
KUBOTHBIX.

BBISBAATH OTIAMYME SKOJIOTUYECKOM
HUIIM BUJA OT €r0 MECTOOOUTAHUS.
['padmueckn n3o00paxaTh
MHOTOMEPHYIO MOJIEIIb IKOJIOTMYECKOM
HUILH JJIS1 Pa3HBIX BUIOB.

BpIABIATE IPUUUHBI PA3ITUYAN

B pa3Mepax HKOJOTHYECKON HUIIN

Y Pa3HbIX BUJIOB PACTEHUI U )KUBOTHBIX
AHaJIM3UPOBATh MPUYUHBI U
IIOCJIEICTBUS CMEHBI 3KOJIOTUUECKOU
HUILIN

HToro 4acos 1o TeMe 9
9 Tema «9koJ10r1us CO001IECTB. IKOJIOTHUECKHE CUCTEMbID»
9.1 | Coo0uiecTBO 1 Coo0miectBa opranu3moB. brolieHo3 u | PackpeiBaTh coqepikane TEPMUHOB U
OpPraHU3MOB — ero crpykrypa. CBsizu MexIy MOHATHI: OMOIIEHO3, OUOTOTL.
OHOIIEHO3 OpraHu3MaMH B OHOIIEHO3E. XapakTepru30oBaTh OMOIICHO3 U €TI0

JlemoHCcTpanun
Tabauiel u cxeMbl: «CTpyKTypa

CTPYKTYPBI: BUIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
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6I/IOIICH033>>, «IKocucrema
IMAPOKOJMUCTBCHHOTO JICCA»,
«IKocHCTEMa XBOMHOTIO JIeCa»

[IepeunciATh M IPUBOIUTE IIPUMEPHI
CBSI3€M MEXIY OpraHU3MaMHU
B OHOILIEHO3€

9.2

Dxocucrema

DKOoCcUCTEeMAa KaK OTKpPbITasi CUCTEMA
(A.JIx. Tencnu). @yHKIUOHAJIbHbBIE
0JIOKH OPTraHru3MOB B 9KOCUCTEME:
MPOAYLIEHTbI, KOHCYMEHTHI,
peayuenTtsl. Tpoduyeckue ypoBHH.
Tpoduyeckne nenu u ceTu.
AbGuotnyeckue 0J0KH IKOCHUCTEM.
[TouBBI U UJIBI B AKOCHUCTEMAX.
KpyroBopoT BelecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JdeMoHCcTpanuu

IToptpersl: B. H. Cykaués,

A. k. Tencnu.

Tabauub! u cxembl: «DyHKIIMOHAIbHBIE
IPYIIbl OPraHU3MOB B 3KOCUCTEMEY,
«KpyroBopoT BEIIECTB B AKOCUCTEMEY,
«llenn mutanus (mactOuIIHas,
JETPUTHAS )».

Oo6opynoBanme: repOapuu pacTCHHUII;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTHI] 1
3BEepen

PackpbiBaTh copepxaHnue TEPMUHOB U
MOHSITUNA: PKOCUCTEMA, POAYLIEHTHI,
KOHCYMEHTBI, PeIyIICHTHI, TPOQUUIECKre
ypOBHH, Tpoduueckue (MUILEeBbIC) [ETH
U CETH.

Ha3zpIBaTh CTPYKTYpHBIE KOMITOHEHTHI
KOCHCTEMBI.

XapakTepu3oBath PyHKIUN U
MIPUBOJNUTH TPUMEPHI OPTAHU3MOB

B KOCHCTEME Ha OCHOBE UMEIOLTNXCS
3HAHWUW O PAaCTCHHUSX, Iprbax,
OaKTepusIX U KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U
MOTOK SHEPTUH B SKOCHUCTEME.
OOBACHATDH POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB U MTOTOKE YHEPTHH.
[TpuBOIUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIINX Pa3HbIC YPOBHU
TPODUUECKUX TUPAMHU/I.

CocTaBisiTh CXeMbI IEPEHOCA BEIIECTBA
¥ DHEPTUU B HKOCHCTEMaXx (LU
MATAHUSA).
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CpaBHI/IBaTB HaCT6I/II_HHBIe U JCTPHUTHLBIC

O MMUTaHUA

9.3 | Dkonoruueckue OCHOBHBIE [TOKA3aTEIH IKOCUCTEMBI. PackpsiBaTh cofepkaHie TEPMUHOB U
nupamMuIbl bromacca 1 npoayKuus. NOHATUI: IPOAYKLMs, OMoMacca,
DKOJIOrM4ecKre MUpaMu/Ibl YUCe, IKOJIOTMYECKast MUPAMHU/IA.
OMOMAacChl U YHEPTHH. XapakTepu3oBaTh IIpaBuia
JleMOHCTpanuu HKOJIOTUYECKUX MTUPAMUJ] YUCEN,
TaOauis! 1 cxembl: « IKOJOruYecKast OMOMacchl U SHEPTUH.
nupamua 4ucein», « IKOJIOrnyecKas OOBIICHATH MPUUUHBI PA3TUIHIMA
nupamua Onomacch», B MIPOJIyKTUBHOCTHU Y Pa3HbIX
«IJKoJorn4yecKkas nupamuaa SHEpruu» | SKOCHCTEM.
[TpuBOANTH MPUMEPHI TPAKTUYECKOTO
NPUMEHEHUS MPABUIT 3KOJOTHUECKHUX
nupamu.
CpaBHuBaTh OMOMacCCy U IPOYKLHUIO
DKOCHUCTEM CYyIIH U MUpPOBOro okeana
9.4 | U3meHenus Lunamuxa sxocucmem. PackpsiBaTh cofep:kaHie TEPMUHOB U
CO00111eCTB — Kamacmpoguueckue nepecmpoiixu. MOHATUM: CYKLECCUs, KIMMAaKCHOE
CyKleCcCUn @nykmyayuu. HanpaBneHHbIe CO00I1IECTBO, CYKLIECCUOHHBIH psil.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccud. [lepBuuHble 1 BTOPUYHBIE
CYKIIECCHH U UX TPUYUHBL.
AHTpPONIOTE€HHBIE BO3/ICHCTBUSA

Ha cykueccuu. KiimmakcHoe
coob1ecTBo. buopasnoobpazue u
MOJIHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOMYUBOCTH COOOIIIECTB.

XapaKkTepu30BaTh CYKIIECCUH:
NIEPBUYHBIC U BTOPUYHBIE, TPUBOIUTH
UX IPUMEPHI U HA3bIBATh IPUYHHBI
CMEHBI COOOILIECTB.

CpaBHHBATh BpEMEHHBIE U KOPCHHBIC
OMOreoIeHO3bl Ha KOHKPETHBIX
IIPUMEpax CBOEH MECTHOCTH.
MonenupoBaTh pe3yIbTaThl Ipolecca

133



JemoHCcTpanumn

Tabmauibel u cxembl: «Ob6pa3oBanme
OonoTay, «IlepBudHas CyKIeCCUs»,
«BoccTaHoBIeHHE JIeca ToCIe ToXKapay

CMEHBI OMOT'€OIICHO30B I10/1 BIMSHUEM
aHTPOIMOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie [IpupoaHbie 3KOCHCTEMBI. PackpbiBaTh cofiepkaHue TEPMUHOB U
HKOCUCTEMBI Drocucmemvl 03€p u pex. Ikocucmemul | TOHATAN: PUTOIIAHKTOH, 300TUIAHKTOH,
Mopell u 0Keano8. Ikocucmemvl mMyHOp, | APYyCHOCTB.
Jlecos, cmenetl, nNyCmbitb. XapakTepru30oBaTh NPUPOIHBIE
JleMOHCTpauu AKOCHUCTEMBI, UX OCHOBHbIE
TaOauipl ¥ cxembl: «DKocucTeEMa KOMITOHEHTHI (Ha IpUMEpE 03epa,
IUPOKOJIUCTBEHHOTO JIecay, XBOMHOTO U IMHUPOKOJIUCTBEHHOTO JIeCa).
«IKocHCcTEMa XBOWHOTO JIECay, OOBACHATH TPUYUHBI PATUUHON
«IKocHCTEMA 03EPay. Oromacchl IPOAYLIEHTOB U
OOopynoBaHMe: akBapruyM KakK MOJIEJIb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCHUCTEMBI. KOCHCTEMAX.
IKCKypeus «DKCKypceus B TUMMYHBIN | COCTaBISTh NACTOUIIHBIE U IETPUTHBIC
ouoreolieHo3 (B 1yOpaBy, Oepe3HsIK, LENU MUTaHUs IPUPOJTHBIX SKOCUCTEM.
€JIbHUK, Ha CYyXOJIOJIbHBIN WU [TpuBOIUTH MPUMEPHI OPTaHNU3MOB,
MOMMEHHBIH JIyT, 03ep0o, 00JIOTO)» BXOJISIIMX B COCTaB (DUTOTNIAHKTOHA,
300IJJAaHKTOHA, OEHTOCA.
O60CHOBBIBATDH POJIb IPYCHOCTH
B )KM3HHU Ha3€MHBIX SKOCUCTEM.
CpaBHuBaTh OMOMaccy U MPOIYKIHIO
BOJIHBIX M Ha3€MHBIX SKOCHUCTEM
9.6 | AHTpoIOreHHbIe AHTPONOTeHHBIE YKOCUCTEMBI. PackpbiBath cojiepxaHue TEpPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArpoieHos. MOHSTUI: arpo’KOCUCTEMA, arpoIIeHO3,
(arposKOCUCTEMBI) Paznuuusa Mexy aHTPOIIOTEHHBIMU U | MOHOKYJIBTYpA.
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MPUPOIHBIMH 3KOCHCTEMAMH.
JlemoHCcTpanuun

Tabauibl ¥ cXEMBI: « ATPOLIEHO3Y,
«Kpyrosopot BelecTs 1 NOTOK
DHEPIUHU B arpoOLIEHO3E».
Oo0opynoBanme: repbapuu
KYJbTYPHBIX U TUKOPACTYILUX
pacTEHUM.

IKCKYpPCHA «DKCKYPCHS

B arpo3KOCUCTEMY (HA MOJIe WU
B TEIUIMYHOE XO35UCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHThI arpO3KOCUCTEMBL.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBisTh IIENU TUTAHUS arPOLIEHO3a.

OOG0CHOBBIBATH MPUUMHBI HU3KON
YCTOMYUBOCTH arpO3KOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI U
MPUPOHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pOJb YEJIOBEKA
B COXPAHEHHUH YCTONYMBOCTH
arpo’KOCHCTEM

9.7

YPpOO3KOCUCTEMBI.
OKOMOHUTOPHUHT

Ypboskocucrembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponackas diopa u dayHa.
CuHaHTpONM3aIUS TOPOJICKON (hayHBI.
buonornueckoe u X03UCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U
ypOOIKOCUCTEM.

3aKoHOMEpPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B SKOCUCTEMAX.

Ponv kackaonozo aghghexma u 6uoos-
20UpuUKamopos (Kinoueswix 6Uu0os)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHoc 3HEPrUY 1 BEMIECTB MEKITY
CMEXHBIMH 3KOCHCTEMaMH.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpsiBaTh copeprkanue TEPMHUHOB U
HNOHSTHI: ypOO3KOCUCTEMA,
CUHAHTPOMH3AIMS, TOpoAcKas ¢uiopa,
ropojickas (hayHa, 5JKOMOHUTOPHUHT.
XapakTepru3oBaTh OCHOBHEIC
KOMIIOHEHTHI yPOOIKOCUCTEM.
OnuchIBaTh OMOJIOTMYECKOE U
XO3SIICTBEHHOE 3HAYCHHE
ypOOIKOCUCTEM.

[IpuBOANTH IPUMEPHI U OLICHUBATH
COCTOsTHUE YPOOIKOCHCTEM CBOECH
MECTHOCTH.

BrISBISITE 0COOCHHOCTH TOPOICKOM
Gbopsl U payHBL.

CpaBHUBaTh YPOOIKOCUCTEMBI U
MPUPOTHBIC IKOCUCTEMBI
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MOMYJISALUK U SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX
BO3JIEUCTBUIA.

Mexanuzmwl 6030eiicmeus 3a2psa3HeHul

PA3HLIX MUNO8 HA CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbL
9K0JI02UHUECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCBUSL.
Metononorus MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX
DKOCUCTEM.

JeMoHcTpanuu

Tabsuub! u cxemsl: «IIpumepsl
ypOO3IKOCUCTEM.

IIpakTuyeckas padora

«M3yuenue u onncanue
ypPOOIKOCUCTEMBI.

JlabopaTopHas padora

«M3ydenne pazHooOpasusi MEJIKUX
MTOYBEHHBIX YJICHUCTOHOTUX B Pa3HBIX
HKOCUCTEMAX)

HToro yacos no treme

12
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10

Tema «buocdepa — riaodajbHas IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB Obnocdepnl

2

buocdepa — obmemianerapras
00oJtouka 3eMiId, TJe CyIIeCTBYET UITH
CYIIIECTBOBAJIA KHM3Hb. Pa3zBuTne
MpeACTaBICHN 0 Orocdepe B Tpymax
9. 3wocca. Yuenue B.U. BepHaackoro
o ouochepe. Obmactu 6mochepsr u e
cocta. JKuBoe BemiecTBo ouochepsl u
ero (PyHKIIUH.

JlemoHCcTpanun

IToptpersl: B. 1. Bepnaackui,

3. 3roce.

Tabauiet u cxemsl: «I'eochepst
3eminy, « DyHKITUHU )KUBOTO BEIIECTBAY

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHATUM: Ouocdepa, KHUBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOT€HHOE BEILIECTBO.
[TpuBOIUTE GOPMYITUPOBKU OCHOBHBIX
noJjiokenu yuenus B. . Bepraackoro
o ouocdepe.

XapakTepusoBaTh 00acTH OMochepsl 1
UX COCTaB, HA3bIBATh 00JIACTH
pacripoCcTpaHeHus )KUBOTO BEIIECTBA

B 000J109Kax 3eMJTH U BBISIBIISTh
MIPUYUHBI €70 PA3TMYHOTO
pacrpeiesieHusl.

[Tepeuncnsatsh GyHKINMHN )KUBOTO
BemecTBa onocdeps! (razoBas,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTpAI[MOHHAs, OMOXUMHUYECKas).
[TpuBOIUTH TPUMEPHI TIPEOOPA3YIOIIETO
BO3JICHCTBHUSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMOJIOrMUYECKYI0 HHPOPMAIIHIO

0 TJIOOQTBHBIX SKOJOTHICCKUX
npobiiemMax 6uocdepsl, MoIydaeMyro

U3 Pa3HBIX UCTOYHUKOB.
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OuenuBats Bkian B. M. Bepnaackoro,
3. 310cca B CO3/1aHNE YUYEHHUS
o 6uocdepe

10.2

3aKOHOMEPHOCTH
CYILLIECTBOBaHMSI
ounocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYILECTBOBAHHUS
ouochepnl. OcobeHHocTH 6rochepsl
KaK TJI00AIbHON DKOCUCTEMBI.
JluHamuyeckoe paBHOBeCHE

B Ouocepe. KpyroBopots! BemiecTB u
OMOT€OXUMUUECKHE ITUKIIBI (YTiepo/a,
azoTa). PUTMUYHOCTD sIBICHUI

B Ouocdepe.

JdeMoHcTpanuun

Tabauimet u cxemsl: «I'eochepst
3emuiny», « DyHKIIUH KUBOTO
BEIIIECTBAY,

«KpyroBopoT a3oTa B Ipupoie,
«KpyroBopoT yriepoaa B mpupoae»,
«KpyroBopoT KHCIOpO1a B IPUPOJIEY,
«KpyroBopoT BOJIBI B IPUPOJIEH

PackpsiBaTh copepkanue TEPMHUHOB U
MOHSITHI: TJI00ATbHAS YKOCHCTEMA,
JTMHAMUAYECKOE PAaBHOBECHE,
KPYTOBOPOTHI BEIIIECTB,
OMOTeOXUMHUYECKHUE ITHKJIBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
ouocdeps! Kak ri100aTbHOM
HKOCUCTEMBI.

Onpenensatb GyHKIUI0 OMoCchepsl

B o0ecrieueHn OMOTEHHOTO
KPyTOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu30BaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIbI, yTIEPOIa, a30Ta.
CpaBHUBATh 0COOEHHOCTH KPYTOBOPOTA
pPa3TUYHBIX BEIICCTB.

OueHuBaTh 3HaUEHHE KPYroBOpOTa
BEIIECTB sl CYIIECTBOBAHUS KU3HH
Ha 3eMJI€.

OOBSICHATH POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BBISBIIATH TUHAMUYECKOE PABHOBECHE
ouocdepsl.
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[TpuBOIUTE TPUMEPHI PUTMUIHOCTH
SIBJICHUU B Onocdepe

10.3 | 3oHaTBHOCTH 2 3oHanbHOCTH Ouochepsl. [lonsarue PackpbIBaTh coepxannue TEPMUHOB U
ouocdepnl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIITH: MOHSATUI: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CyIIIH. TYyHJpa, XBOWHBIE Jieca, CMEIIIaHHbIE U | JIECA, CMEILIaHHbIE JIeca,

VY cToiunBOCTh [IMPOKOJINCTBEHHBIE Jieca, CTEIH, HIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
ouochepsl CaBaHHBI, TyCTHIHH, TPOITMYECKHE JIECa, | CABAHHBI, TyCThIHU, TPOITUYECKHUE JIeCa,
BBICOKOTOPBS. KituMaT, pacTUTEIbHBIN | BEICOKOTOPbSI.
Y )KMBOTHBIM MUpP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CtpykTypa ¥ (YHKIHS KHUBBIX CUCTEM, | XaPAKTEPU30BATh OCHOBHBIE OMOMBI
OLICHKA UX PECYPCHOI0 IOTCHIMAIa 1 CyILIH.
ounocepHbIx QyHKIUH. CpaBHUBaTh 0COOEHHOCTH KJINMATA,
JleMOHCTpauu MIOYB, PACTUTEIBHOTO U JKUBOTHOTO
Tabauie! 1 cxembl: « OCHOBHBIC OHOMBI | MUPA Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmny, «Knumarnueckue nosca BbISBISTS NPUYMHBI 30HATBHOCTH
3emumy, « Tynapay, « Talray, B Onocdepe
«CMelaHHbIi Jecy,
«IIIupokonucTBeHHbIH Jiecy, «CTemnby,
«CaBanHa», «I1yCTbIHS»,
«Tpornnueckuit necy.
O0opynoBanme: repOapun pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX
Hroro yacoB o Teme 6
11 | Tema «YesiOBEeK M OKPYKAKOIIAS CPexa»
11.1 | Bo3nelictBue 2 DKOJIOTUYECKUE KPUZUCHI U X PackpsiBaTh conepxxanre TEpMUHOB

4esoBeKa Ha Ouochepy

npu4yuHbl. Bo3aencrsue yenosBeka
Ha 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHSTHI: aTMocdepa,
BEIIIECTBA-3arPSA3HUTEIIH,
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cpeasl. OxpaHa Bo3ayxa. 3arps3HeHHe
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. 3MeHeHue
KJIuMara.

JdeMoHcTpanuu

TaOnuib! U cxeMbl: «3arpsi3HEHUE
atMochepb», «3arpsisHEHUE
ruzipocheprd», «3arps3HEHUE OUBBDY,
«ITapHuKoBBIit 3 DHexT»

NapHUKOBBIN YPPEKT, «030HOBAS
JIBIPa», «KUCIIOTHBIE JTOXKIN,
ruapocdepa, 3BTpoduKaus BOA0EMOB,
MI0YBa, 3pO3Usl IOYB, IECTUIIN/IBI,
HKOJIOTUYECKUI KPU3HC.
AHanu3upoBaTh aHTPOIIOTCHHBIE
(baxkTopbl BO3IEUCTBUS HAa Ouochepy
(poJib UenoBeKa B MPUPOJIE) HA Pa3HBIX
JTarax pa3BUTHs YEIOBEYECKOTO
o01iecTna.

XapakTepru3oBaTh III00ATBHBIC
HKOJIOTUYECKHE TTPOOIIEMBI;

OCHOBHbIE€ HICTOYHUKU aTMOC(HEPHBIX
3arpsiI3HEHUI; SKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE

C YBEIIMYEHUEM TPAHCIIOPTa

B KPYIHBIX FOPOJIaX; SBTPO(PUKAIIIO
BOJIOEMOB; IIOCJIEICTBUS 3aIrpsA3HEHUSA
BOJl XUMUYECKHUMH BEIIECTBAMU;
BO3/ICIICTBHE YeIOBEKa Ha TOYBEHHBIH
MOKPOB.

ApryMeHTHpOBaTh 3HAYEHUE
HKOJIOTMYECKUX 3HAHUI B peIICHUN
BOIIPOCA O MOJJIEP>KAHUH YCTOMUYHUBOCTU
onocdepnr
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11.2

AHTpPONOTreHHOE
BO3/ICUCTBHE

Ha PACTUTENBHBIN U
YKABOTHBIA MUD.
Oxpana npupoibl

AHTpPONIOr€HHOE BO3/1CHCTBUE

Ha PACTUTEIIbHBIN U )KUBOTHBIA MUP.
OxpaHa paCTUTEIBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE IPUHLUIIBI OXPAHBI
npupoabl. Kpacusie kauru. Oco6o
OXpaHsEMbIE IPUPOJAHBIE TEPPUTOPUN
(OOIIT). borannueckue caabl U
300JI0TUYECKUE TTApKH.
JdeMoHcTpanuu

Tabauiet u cxembl: «Oco60

OXpaHsIEMBbIE IPUPOAHBIE TEPPUTOPUM.

Oo6opynoBanme: pororpaduu
OXpaHSAEMBIX PACTEHUN U )KUBOTHBIX
Kpacnoit kauru PO, KpacHoi kauru
peruona

PackpsiBaTh copepkaHie TEPMUHOB U
MOHSATHN: COKpALIEHUE
Ooropa3zHooOpasusi, OXpaHa MPUPOIbI,
0c000 oXpaHsieMble IPUPOTHBIC
tepputopun (OOIIT), 6oTannuecKuit
call, 300JIOTUYECKUH NapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
PacTEHU U )KUBOTHBIX.

[IpuBOINUTH MPUMEPHI IPSMOIO U
KOCBEHHOTI'O BO3/IEMCTBUS YEIOBEKA
Ha PAaCTUTEIIbHBIN U KUBOTHBIN

MUP.

XapakTepu3oBaTh NPUHIUIIBI
«BceMupHOU cTpaTeruu OXpaHbl
IPUPOIBD.

[TepeuncnaTb 0COOEHHOCTH Pa3TUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIIONIOKEHHBIX B CBOEH MECTHOCTH.
JIoka3pIBaTh Ha MPUMEPAX OMACHOCTh
COKpaIleHHs] OMOJIOTUYECKOTO
pazHooOpasus 3emiIu.

[IpuBOANTH MPUMEPHI PEAKUX U
MaJIOYMCIEHHBIX BUJIOB PACTEHUI U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO
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11.3

Pannonansnoe
MIPUPOIONIOJIB30BAHNE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIEC PUHIIUATIB YCTOHINUBOTO
Pa3BUTHS YEJIOBEYESCTBA M TIPUPOJIBI.
PanmonansHOE IPUPOIOTIONH30BAHNE
¥ COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMIu.

OO01mre 3aKOHOMEPHOCTH
TJI00QTBHBIX IKOJIOTHUECKUX
kpu3ncoB. OcoOeHHOCTH
COBPEMEHHOTO KPHU3HUCa U €TO
BEPOSITHBIC TTOCJIC/ICTBHUS.

Pa3BuTre MeTO10B MOHUTOPHHTA
Pa3BUTHS OTMIACHBIX TEXHOTCHHBIX
MPOIIECCOB.

Cucmemmbie ucciedo8anus nepexooa
K pecypcocbepezatoujeli u
KOHKYPEHMOCHOCOOHOU dHepeemuKe.
Buonocuuecroe paznoobpasue u
ouopecypcul. Hayuonanvnule
uHgopMayUoOHHbLE CUCEMD,
obecneyugarwue 00Cmyn

K UHGhopmayuu no cocmosHuio
OMOENbHbIX U008 U IKOCUCTIEM.
OcHogbl sKopeabunumayuu IKOCUcmem
u cnocobo6 6opvovL

¢ buonogpesicoeHusMU.
Pexoncmpyrkyus mopcrkux u HazemHbix
9KOCUCMEM.

PackpsiBaTh copepkaHie TEPMUHOB U
NOHATUI: PALIMOHAIIEHOE
IIPUPOOIIOIB30BAHNE, YCTOMUNBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
DKOJIOTUYECKUH CIIEI.

XapakTepu30BaTh OCHOBHBIE IIPUHIIMIIBI
YCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA U
IIPUPOBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycyepIiaeMble IPUPOAHBIE PECYPCHI,
MO/TYEPKUBAsi OTHOCUTEIBHOCTb
HEUCYEPIIAEMOCTH TPUPOJHBIX
pPECYpCOB; XapaKTepU30BaATh IPOLIECCHI
UX BO3HUKHOBEHMSI U YCIOBHS CPEJIbI,
IPUBOJAIINE K UX (POPMHUPOBAHUIO.
PackpsiBaTh po01eMbl palliOHATIEHOTO
IPUPOAOIIOIB30BAHNS U HAXOUTh Iy TH
UX pELICHUS
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JleMoHcTpanun
Ta0uunb! 1 cxeMbl: «Monenu
YIPaBIIIEMOTO MUPa»

Hroro yacoB o Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB 110 I[TPOI'PAMME
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PEAJIM3ALIUSA INPO®ECCHUOHAJIBHOI'O CAMOOITIPEJAEJIEHUSA
OBYYAIOIIIUXCAH «TPOPECCUOHAJIBHBIE TPEKH»

HEJIb: axkTyanu3aiusi 3HaHUW W TPEICTABICHUNA IIKOJBHHUKA O TMPEANoYnTaeMor mpodeccuu,
YCTQHOBJICHHE COOTBETCTBHSI CBOMX CIOCOOHOCTEH M BO3MOXHOCTEH TpeOOBaHMUSAM, KOTOpHIE
NPEeIbSBISET Mpodeccrsl K YEeNOBeKY M HalleJeHbl HAa OPUCHTAIMIO WHIWBHIA B Ty 00JACTh
NeSITeIbHOCTH, AJI1 KOTOPOU y HEro 0OOHapyKeHbI OOJBIINE CIIOCOOHOCTH.

3AJIAYM, peanuzyembie B paMKax MpopheCCHOHATBEHOTO CaMOOIIPEIeICHUST 00YYarOIUXCs:

OBPA3OBATEJIbHBIE:

1. popmupoBaHuEe aKTyaabHOTO [UIsl TOAPOCTKOB «UH(GOPMALMOHHOTO TOJS» MHpa
npodeccuii, O03HAKOMJIEHHE C OCHOBHBIMH TPUHIMIIAMH BbIOOpa mpodeccuu, TIaHUPOBAHUS
Kapbephbl;

2. opMupoBaHue 3HAHUK O CHCTEME YUPEKICHUN MPO(ecCHOHATBFHOrO0 00pa3oBaHUs U UX
TpeOOBAHUSIX K BBITYCKHUKAM IITKOJIBI;

3. 3HAaKOMCTBO C «a30yKoil» Tpy0yCTPOHCTBA U OCHOBAMH TPYIOBOTO TPaBa;

4. MOBBIIICHHE YPOBHS IICUXOJOIMYECKOW KOMIIETEHTHOCTH OOYYaloIUXCs 3a CYeT
MOJTy4eHUs] COOTBETCTBYIONIMX 3HAHWM ¥ YMEHWH. PacmmpeHuss TpaHUI] CaMOBOCIIPHSITHS,
poOyKICHHS TOTPEOHOCTEH B CAMOCOBEPIIICHCTBOBAHUH.

BOCIIMTATEJIbBHBIE:

1. OnpeneneHue CTENEHU COOTBETCTBUSA «IPOPHUIIA JHUYHOCTH» U TPOodeCcCHOHATBHBIX
TpeOOBaHMl, BHECEHNE KOPPEKTUB B MpodHAMEPEHHUS 00YUaIOIINXCS;

2. mpuoOpeTeHne MPaKTHUYECKOTO OIbITa, COOTBETCTBYIOLIETO HWHTEPECaM, CKIOHHOCTSIM
JUYHOCTH 00YYaroIIerocs;

3. ¢opMupoBaHHE TOTOBHOCTH BBITYCKHHUKOB IIKOJBl K HENPEPHIBHOMY OOPa30BaHUIO U
TPYAY C yU4ETOM MOTPEOHOCTEN HAIlIero ropoJia, €ro pa3BUTUS U OJIaronoIyyus;

4. pa3BuUTHE CHOCOOHOCTH aJanTHPOBAaThCA B PEAIbHBIX COLUAIBHO-DKOHOMUYECKUX
YCIIOBUSIX.

PA3BUBAIOUIUE:

1. pa3BuTHE MOTPEOHOCTH B CAMOBOCIMTAHUN, CAMOPA3BUTHHU U CAMOpPEaTU3alliu;

2. BBISBIIGHHE WHTEPECOB, CKJIOHHOCTEH OOyYaromuxcs, HalpaBIeHHOCTH JHYHOCTH,
MEPBUYHBIX TPO(GHAMEPEHHUIN U UX TUHAMUKY;

3. ¢opMupoBaHHE TOTOBHOCTM K CaMOAHAIM3y M CaMOOIIEHKE, pEealbHOMY YPOBHIO
IIPUTA3AHUM;

4. co3nmaHue yCIOBHUM JJIsl pa3BUTHS MPHUKJIAIHBIX YMEHHUH (IEMCTBOBATh B CUTYyaIluu BBHIOOPA,
CTPOUTh TEpCHNEKTHBHbIE IUIaHBl Ha Oyayllee, pemiatb MpPaKTUYECKUe TMpoOJIeMbl B
AKCTICPUMEHTAIBHON CUTYyaIluH, KOPPEKTUPOBATH BHIOOD, IPE3EHTOBATH ce051);

5. (popmupoBaHHE MOJIOKUTEIHHOTO OTHOIIEHUS K cebe, YBEpEeHHOCTH B CBOMX CHJIaX
IPUMEHHUTEIBHO K pean3ainuu ceds B Oyayuiei npodeccuu;

«IIpoeccuonajibHbie TPEKH BBIMYCKHHUKA» BKJIIOYAIOT CEMb OJOKOB M pacmpeiciieHbl Ha
CTYIICHH:

1. 10 xnacc;

2. 11 kinacc.

Kaxmas W3  yKa3aHHBIX  CTyNE€HEW  TIpeArojiaraeT  ONMpEACNICHHBId  OJIOK 10
MpoECCHOHAIBHOMY ~ CaMOOTIPEJCIICHUI0  OOy4aromuxcsi ¢ COOCTBEHHOW  IMOJIENBIO,
KOppEIUpYIoIas ¢ OCHOBHOU I1€JIbI0 MPOGOPUEHTAIIMOHHOTO OJIoKa U oToOpakeHa B TabuIIe.
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Ne Kaace HasBanmue Llean Gr0Ka YerBepTh Tema ypoka
n/n 0J10Ka
1. NudopmupoBanue oOyuaromuxcsi 00 0coOeHHOCTsX | | ueTBepTh 1.Mup nipodeccuii 6uonorun
pBIHKa TpyJa, «IPOUTPHIBaAaHHE» BapHAHTOB BbHIOOpA 2. MonexkynsipHasi OMOJIOTHS U €€
npodeccuii.  dopmupoBaHHUE  MPEACTABICHUS O MEePCIIEKTUBBI
KOMIIETEHTHOCTHOM MpPO(HIIe CIEIUAINCTOB U3 Pa3HBIX
HamnpaBlIeHUH. 3HAKOMCTBO C HMHCTPYMEHTaMH H | 2 4eTBEPTh 1. MukpoOuosor u BUPyCcOJOr
MEPONPUATHIMH MPOPECCHOHATLHOTO BBIOOPA. 2. KnerouHast HH)XXEHEpHS U €€
NEPCIIEKTUBBI
3. CexkBenupoBanue u ananu3 [JHK
10 =
OCO3HAIO 3 yeTBepThH 1. Pa3znoobpa3zue npodeccuit
frace MeaunuHel 21 Beka
2. Knerounsrii 6uosnor u
TE€HETUYECKNUN KOHCYJIbTaHT
3. Apxurextop Men000pyI0BaHUS
4 yeTBEpTH 1. MosniekyIsipHBIi TUETOJIOT
2. Tenexupypr 1 Bpau-KuOECPHETHK
3. Heitponicuxoiior
2. dopMupoBaHUE MPEACTABICHUS O BbIOOpE, pa3BUTHUU O | 1 4eTBEpTh 1. OBomronus npodeccuii B 6uonorun
BO3MO>KHBIX MU3MEHEHUAX B IIOCTPOEHUU 2. PaguoyrnepogHoe JaTUpOBaHUE B
npo¢eCCHOHATTLHOTO KapbepHOro myTtu. ®opMupoBaHue npodeccrun NaJeoHToIora
11 [UIAHUPYIO IMO3UTUBHOTO OTHOILLIEHUSA 51 BOBJICUEHHOCTH _
KJ1acc oOyyaromuxcsds B BOINPOCHl  CaMOONPEAEICHHUA. | 2 4eTBEPTh 1. Cieunanuct 1o UCKyCCTBEHHOM
OBnameHue  mpueMamMH  IIOCTPOEHHUS  KapbepHBIX IBOJTIOIINH
TPAeKTOPUN pPa3BUTUA. AKTyalnu3alus 3HAHUW TI0 2. CBUIETENBCTBA HBOJIIOIUU.

BbIOOpY 00pa3oBaTeIbHON OpraHM3alluM: OpPTraHU3aIHs

[Ipodeccus naneonTonora
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BBICIIETO 00pa3OBaHWs WU OpPraHW3alUsl CPEIHETO
npodeccnoHabHOTO 00pa3oBaHUsl Kak MEpBOrO Iara
($bopMHPOBaHUS TEPCOHATBHOIO KAPHEPHOT'O MYTH.

3. OBomonus yenoseka. [Ipodeccus
aHTPOIIOJIOTA.

3 4yeTBepTH 1. Mup npodeccuii sxonoruu 21 Beka
2. YpbaHUCT-3K0JIOT
3. [TapkoBbIit 3KOIOT

4 4eTBepThH 1. bBuopemenuartop

2. Menemxep zero waste
3. DKOJOT-JIOTUCT, 3KOMPOIIOCCED
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IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA BJIOKA ITPO®ECCHOHAJIBHOI'O
CAMOOIIPEJEJIEHUA OBYYAIOIHIUXCA «(ITPO®PECCHUOHAJIBHBIE TPEKH
BbIITY CKHUKA»

JINMYHOCTHBIE PE3VYJIbTATHI:

* COOTHOCHTBH CBOM MHIWBUAYAIbHBIE 0COOCHHOCTH C TPEOOBAaHUSIMH KOHKPETHOM MPOECCHu;

* COCTaBIIATH JIMYHBIH MPO(ECCHOHATBHBIN TUIaH © MOOMIIEHO U3MEHSTh €T0;

* WCIIOJIB30BaTh MPUEMBI CAMOCOBEPIICHCTBOBAHUS B yUeOHOW U TPYIOBOH IEATEILHOCTH;

* aHAMM3UpPOBaTh HMHQPOpPMANUIO O TpodeccHsx Mo OoOmMM MpU3HAKaM TpodecCHoHATbHON
NEeSITEIbHOCTH, a TAKXKE O COBPEMEHHBIX (hOpMaxX M METO/1aX XO3iCTBOBAHHUS B YCIOBUSIX PHIHKA;

* TIOJIH30BATHCS CBEIECHUSMHU O MyTSX MOIy4eHUs NMPo(hecCHOHAIBHOr0 00pa3oBaHusl.

METAIIPEIMETHBIE PE3VYJIBTATEI:

* PpPa3BUTh CAMOCTOATEIIBHOCTH;

* OIIGHUTHh COOCTBEHHBIC BO3MOXKHOCTH M OBJIQJIETh YMEHHUSMH TOJYy4aTh M3 PAa3HOOOPA3HBIX
HMCTOYHUKOB U KPUTUUYECKHA OCMBICIIUBATh COMAIbHYIO HH(POPMAIIUIO;

* CHCTEMAaTU3UPOBaTh, AHAJTM3UPOBATH MMOJYUEHHBIE JaHHBIE;

* OCBOHUTH CHOCOOBI TO3HABATEIbHON, KOMMYHHKATHBHOW, TMPAKTUYECKOW AESITETHbHOCTH,
HEOOXOUMBIX /ISl yYACTHS B )KU3HH IPAKIAHCKOTO OOIIECTBA M MPABOBOTO rOCYAapCTBa.

IMPEAMETHBIE PE3VJIbTATHI:

* BJAJICHUEC HaBbIKaMu pPaboTel ¢  wuHPOpMAnHEer  OUOJIOTHYECKOTO  COJACpIKAHUA,
MIPEACTABICHHOW B pa3HOU (popme (B BHIIE TEKCTa, TAOJUYHBIX JTaHHBIX, CXeM, TpaKOB, THarpamwm,
MojIelIel, N300pakeHHH ), KpUTHUECKOT0 aHalIn3a HH(GOPMAITUH U OLIEHKH €€ IOCTOBEPHOCTH;

* YMCHHE WHTETPUPOBATH OMOJIOTHUECKHE 3HAHUS CO 3HAHUSMH JPYTUX IPEIMETOB; HHTEPEC K
YIIyOJIeHUIO OMOJIOTHYECKUX 3HAHUHM M BBIOOPY OMOJIOrMH Kak IpOQHIBHOIO  IpeAMeTa Ha YPOBHE
cpenHero oomiero oOpaszoBaHus Uil Oynymiedl mpodecCHOHANBHOW NeATeIhbHOCTH B 00IacTh
OMONOTHHU, MEUIIMHBI, SKOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SCTBA, MUIIEBOW MPOMBIIUICHHOCTH,
MICHXOJIOTUH, UCKYCCTBa, CIIOPTA.
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JEKTPOHHO-IIU®POBOE OGECNEYEHUE PABOYEN ITPOT'PAMMBI

[TIpu paspaboTke paboueil mporpaMmbl B TEMaTUYECKOM IUIAHUPOBAHWU YUTEHBI BO3MOXHOCTHU
WCIIOIB30BaHUs DJIEKTPOHHBIX (IIM(PPOBBIX) 00pPa30BATEIBbHBIX PECYpPCOB, SBISIOMIMXCS Y4eOHO-
METOJIMYECKUMH MaTepuaiamMu (MyJbTUMEIUIHBIE MTPOrpaMMBbl, JJEKTPOHHbIE YYEOHUKU U
3aJJaYHUKHU, DJEKTPOHHbIE OMOMMOTEKH, BHUPTyajdbHbIE J1abOpaTOpUH, UIPOBBIE MPOTPAMMBL,
KOJUJICKIIMH ITU(POBBIX 00pa30BaTENbHBIX PECYPCOB), UCHOIB3YEMbIMU IJIsi OOYYECHUSI M BOCIIUTAHUS
pa3NUYHBIX TPYMI TOJb30BATENEH, IPEACTaBICHHBIMU B 3JEKTPOHHOM (LHM(poBOM) BHIE U
peanu3yomuMu  augaktuueckue Bo3MoxkHoctTH UMKT, copepkaHume KOTOPBIX COOTBETCTBYET
3aKOHOJATENLCTBY 00 oOpa3zoBanuu. [Ipu peanuzanuu paboyeil mporpaMMbl HCIIONIB3YETCS epeueHb
MH(POPMALIMOHHBIX ~ PECYpPCOB, PEKOMEHIOBAaHHBIX K  HCIOJb30BAHUIO  OOYYarOIIUMHUCS U
MeJarorndeCKUMH pabOTHIUKaMH 00pa30BaTENbHBIX yupexxaeHuii Poccuiickoit denepanuu:

ODULIMAJIBHBIE CAWTHI:

1. OdurmanpHblii caiiT MUHHCTEPCTBA HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoit deneparnun
(https://minobrnauki.gov.ru);

2. MunuctepctBo npocsetenus Poccuiickoit @eneparuu (https://edu.gov.ru/);

3. ®enepanbhblii mopran «Poccuiickoe odpasoBanue» - http://www.edu.ru;
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI:

1. ®denepanbHbIil moptan «Poccuiickoe 0Opa3zoBaHuey;

2. ®denepanbHbBIN IEHTP JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

3. Enmnoe okHO 0cTyTa K 00pa3oBaTeIbHBIM PECypCaM;

4. Enunas komiekuust uudpoBsix 00pa3oBaTeIbHBIX PECYPCOB;

5. MenunaTeka 06pa3oBaTeIbHBIX PECYpPCOB;

6. Hudposas obpazoBarenbHas miarhopma «Lludposas mkona OpeHOYpKbs»;
7. [Ipe3unentckas OUOIMOTEKA;

8. Herckuii caiit IIpesunenta Poccuniickoii denepannu;

9. Karanor ob6paszoBarenbHBIX pecypcoB cetu MHTEpHET misi OCHOBHOTO OOIIEro M CpeaHero
oO1mero oopa3oBaHus;

10. Poccuiickuii coBeT omuMNIHa MIKOIEHUKOB;

11. [Topran nndopmanmonnoit moaaepxkku ' MA (OI'D, EI'D, I'BD);

12. Bceepoccuiickue qucTaHIMOHHBIE YBPUCTUYECKHE OJTUMITHAbI,

13. Hauanpnas mkona getsim, poauTessaM, YYUTEISM;

14. Caiit PocMomoexu;

15. Herckuit npoextT Munnpupoas! Poccun «Kamnay;

16. [Toptan Munkynstypsl Poccun «Kynbrypa.pdh»;

17. [Topran Muncnopta Poccun «I'TO»;

18. Caitt MexxyHapoaHoro kBecta « CeTeBUUOKY;

19. [Toptan «IlepconanbHble JaHHBIE. AETHY.

NPEAMETHBIE 2JIEKTPOHHBIE ObPA30OBATEJIBHBIE PECYPCHI:

1. Enunas xomtexmus LIOP (http://school-collection.edu.ru/collection);
2. http://vse-uroki.ru;
3. http://rusedu.ru;
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http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://store.temocenter.ru/
https://sdo.edu.orb.ru/index.php
http://www.prlib.ru/
http://www.uznai-prezidenta.ru/
http://edu-top.ru/katalog/
http://edu-top.ru/katalog/
http://www.rsr-olymp.ru/
http://www.ege.edu.ru/
https://eidos.ru/event/olymp/dist/
http://www.nachalka.com/
http://fadm.gov.ru/
http://voda.org.ru/
https://www.culture.ru/
https://www.gto.ru/
http://%D1%81%D0%B5%D1%82%D0%B5%D0%B2%D0%B8%D1%87%D0%BE%D0%BA.%D1%80%D1%84/
http://%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5.%D0%B4%D0%B5%D1%82%D0%B8/
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