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ITOSICHUTEJIbHAS 3AITMCKA

[Tporpamma 1o yuyebHomy mnpemmery «buosnorus» (manee - 6mosorus) Ha
YpPOBHe cpemHero oOIero obpasoBaHusl paspaboraHa Ha ocHoBe DemepasbHOrO
3akoHa oT 29.12.2012 N° 273-®3 «O6 obpasoBanumu B Poccuiickon depepaunm»,
@OI'OC COO, Konuenimmu mnpenomaBaHuss ydyeOHOro Impenmera «buonorus» u
OCHOBHBIX ITOJIOKeHUM PenepasbHOM pabouel MporpaMmbl BOCIIUTAHMSI.

YuebHbit mnpeamer «buonorus» yriyb6séHHoro ypoBHS usyuenus (10-11
KJIACChI) SIBJISIETCSI OOHMUM M3 KOMIIOHEHTOB ITpeaMeTHOM o6jactu «EcTecTBeHHO-
HayuyHble mpegMmeTbi». CorsacHo mnonoxkeHusim @DPI'OC COO mnpoduibHbIe
yueOHbIe TMpenMeThbl, M3yuyaeMble Ha YTJyOJEHHOM YpOBHE, SIBJISIIOTCS CIIOCOOOM
ouddepeHManMy OOyYEHMSI Ha YPOBHE CpemHero ooOIero o6pasoBaHusS U
MpU3BaHbl OOECIIEUNTh IIPEEMCTBEHHOCTb MEXKAY OCHOBHBIM OOIIMM, CPegHUM
O0IIMM, CpeogHUM IPOodeCCMOHATBHBIM ¥ BBICIIMM 0Opa3oBaHMeM. B To ke Bpems
KKObIM M3 OTUX YUYEOHBIX IIPeIMETOB [OJ/DKEH ObITh OpPMEHTUpPOBAH Ha
MIPUOPUTETHOE pellleHre 00pa3soBaTeIbHbIX, BOCIIMTATE/bHBIX M Pa3BMBAIOIIMX
3aa4, CBSI3aHHBIX C HpodopueHTalyell OOYYalIIUXCSI M CTUMYJIMPOBAHUEM
MHTEepeca K KOHKPETHOM OO0JIaCT¥ HAyYHOrO 3HaHMsI, CBSI3AHHOIO C OMOJIorueis,
MEeIVIIMHO, 9KOJIOTHEN, IICUXO0JIOrMel, CIIOPTOM MJIY BOEHHBIM JI€JIOM.

[Tporpamma mo yue6HOMY Ipenmery «buosiorusi» Haét mpencTaBjieHNe O
1eJM M 3ajavax MsydeHus ydyeOHOro mpemmeta «buosorus» Ha yriyoJ€HHOM
YPOBHe, oIpeesieT 00s13aTe/ibHOe (MHBAapMaHTHOE) IIpeIMeTHOe CofepsKaHue, ero
CTPYKTYpMUpOBaHMe II0 pasmesaMm U TemaMm, pacipeneseHure II0 KiIaccam,
peKOMeHIyeT TOCIeA0BaTeIbHOCTh M3yUYeHMsT YyUYeOHOTO Marepuasia C YUETOM
MEKIIPeIMETHbIX ¥ BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4eOHOro Ipoliecca,
BO3pPaCTHBIX OCOOEHHOCTeM oObOyyalommxcsi. B mporpamme 1o 6uosiorun
peanuM30BaH TMPUHIIAI TIPEEMCTBEHHOCTM C M3yUYeHMeM OMOJIOTMM Ha YPOBHE
OCHOBHOTO OOllero oOpasoBaHusl, Ojarojgapss 4YeMy IMPOCMAaTPMUBAETCS
HalpaBJeHHOCTb Ha IMOCJeNyIolllee  pasBUTHME  OMOJIOTMUYECKMX  3HAHUIA,
OPMEHTMPOBAHHBIX Ha (QOpPMMUPOBAHME €CTECTBEHHO-HAYUYHOIO MMUPOBO33PEHMS,
9KOJIOTMYECKOTO MBbIIUIEHNS, TIPeINCTaBJIeHMII O 3I0pOBOM oOpase >KM3HM, Ha
BOCIIUTaHME OEpesKHOTO OTHOIIEHMSI K OKpYKalollleid mnpupogHou cpede. B
rporpaMMe IO OMOJIOTMM TaK)Ke TOKas3aHbl BO3MOXXHOCTM YUyeOHOTO Mpeamera
«buonornsi» B peammsaruu  TpeboBaum PI'OC COO K IWIAHUPYEMBIM
JIMYHOCTHBIM, MeTaIllpeJIMEeTHbIM M IIpeIMETHBbIM pe3yJbTaTaM OOyUYeHUSI U B
GbopMMpPOBaHMM OCHOBHBIX BUIOB yYEOHO-IIO3HABATEJIbHON  JeSITeIbHOCTU
0OyvYarommMxcsl MO0 OCBOEHMIO COAEepsKaHMsI OMOJIOTMYECKOro OOpa3oBaHMSI Ha
YPOBHe CpemHero obiero oo6pasoBaHusl.

YuebHbi npeamer «buosorus» Ha ypoBHe cpenHero o0Oiiero o6pasoBaHus
3aBeplllaeT OMOJIOTMYECKOe ObOpa3oBaHMe B IIIKOJIE UM OpPMEHTMPOBAH Ha
pacmypenne u yriayosieHne 3HaHUM OOYYaIOIIMXCS O KMBOM IIPUPOJIE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOM OMOJIOTMM, SMOPUOJIOTUM ¥ OMOJIOTUM Pa3BUTHS,
TeHEeTUKU, CeJIeKIINN, OMOTEXHOIOTM, SBOTIOLMOHHOTO YUEHMUS M SKOJIOT M.



W3yuenne yuebHOro mpegMera «buonorusi» Ha yriaybsieHHOM YpOBHE
OPMEHTHPOBAHO Ha IIOATOTOBKY OOYYAIOIIMXCS K ITOCTEOYIOIIEMY IIOJTYUEHUIO
O6MOJIOTMYECKOrO  O00pa3oBaHMsI B By3aX M OpraHM3auMsIX  CpeIHero
npodeccruoHaIbHOro obpasoBanmst. OCHOBY €ro comepskaHusl COCTaBJIsIeT CUCTEMaA
OMOJIOTUYECKMX  3HAHMM, IIOJYYEHHbIX IIPpM  U3yYeHUM  OOYUaIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUUECKUX pa3liesioB OMOJIOrMM Ha YPOBHE OCHOBHOTO
o6iiero obpaszoBanust, B 10-11 ksaccax 3TM 3HaHMSI IOJy4yalOT pasBuTue. Tak,
pacIpeHbl U YIJIyOJIeHbl OMOJIOTMYECKME 3HAaHMS O PACTEHMSIX, JKMBOTHBIX,
rpubax, OakTepusx, OpraHM3Me 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HMU,
IOIIOJIHUTE/IbHO BKJ/IFOUEHBI OMOJIOrMUECKMe CBeIeHMs TPUKIAIHOTO U IIOMCKOBOTO
XapakKTepa, KOTOPbIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTUPHI AJISI MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MoskHa Takske MHTerpanysi OMOJOTMYECKMX 3HAHUI C
COOTBETCTBYIOILIMMM 3HAHMSIMM, TOJTYYEHHBIMM OOYUAIOIIMMMUCS TIPU U3YIEHUN
busuku, XuMun, reorpaduu ¥ MaTeMaTUKMN.

CrpykTypa mnporpaMMmbl MO ydyeOHOMY mpeamery «buosiorus» oTpaskaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIIOIMOHHBI ITOAXOObl K W3YUEHUIO OMOJIOTUMN.
CorjiacHO UM, M3Yy4YalOTCsS CBOJMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe IJIST JKMBbBIX
CUCTEM pa3sHOI'0 YPOBHS OpraHM3allii, SBOJIIOLMM OPraHMYeckoro Mmupa Ha 3emMiie,
COXpaHeHMs] OMOJIOTMYECKOro pasHooOpasusi IuraHeTbl. Tak, B 10 xiacce
M3YUYalOTCSI OCHOBBI MOJIEKYJIIPHOM ¥ KJIETOUHOM OMOJIOTUM, SMOPMOJIOTUMU U
O6MOJIOTMM Pa3BUTUSI, TEHETUKM M CEJIEKIMM, OMOTEXHOJIOTUM U CUHTETUUECKOM
6MOJIOrMM, AKTYaJU3UPYIOTCS 3HAHMS OOYYAIOIIMXCS IO OOTaHMKe, 300JIOTUM,
aHatomuu, usmosorumu uyeysoBeka. B 11 kjmacce m3ydarloTcsi 3BOJIOIMOHHOE
yueHMe, OCHOBBI 9KOJIOTMHU U yUeHue o buocdepe.

Yuebublii npemmer  «buosorms»  mpusBaH  obecneunMTh  OCBOEHME
OOYYaAIOIIMMMUCS OMOJIOTMUECKUX TEOPUIA ¥ 3aKOHOB, MJIeN, IIPUHIIUIIOB U IIPaBuUJI,
JIesKaIIMX B OCHOBE COBPEMEHHOM eCTeCTBEHHO-HAyYHOM KapTMHBI MMUpPa, 3HAHUM O
CTPOEHUM, MHOIrooOpasuy M OCOOEHHOCTSX KJIETKM, OpPraHu3Ma, IIOMYJISIN,
611011eH03a, YKOCUCTEMbI, O BbITAIOIIMXCS HAYUYHBIX JOCTVIKEHMSIX, COBPEMEHHBIX
MCCJIeIOBAHMSIX B OMOJIOIMM, IPUKJIASHBIX acIleKTax OymoJiornyeckux sHauum. s
pasBUTUS ¥ TIOAJEpsKaHMSI MHTepeca OOydYaloIMxcs K OMOJormm Hapsity Cco
3HAUUTEJIbHBIM OOBEMOM TEOPETMUECKOTO MaTepuasia B COOepsKaHMUM ITPOrpaMMbI
10 O6MOJIOrMM TIPEeTyCMOTPEHO 3HAKOMCTBO C MCTOpPMEN CTAHOBJIEHUSI U Pa3sBUTUS
TOM WIM MHOW 006JIaCTM OMOJIOTMM, BKJIAIOM OTEUECTBEHHBIX M 3apyOesKHBIX
YUEHBIX B pellieHl e BaKHENIIIMX OMOJIOTMYECKUX U IKOJIOIMUECKIX ITPoOIeM.

Ilenb usyyenns: yuebHoro npeamera «buosorus» Ha yriay616HHOM YpOBHE —
OBJIaJleHNe  OOYYaIoIIMMMUCSI  3HAHMSAMM O  CTPYKTYPHO-(PYHKIMOHATBHOM
OpraHm3aiuy >KMBBIX CHCTEM pa3sHOrO paHra M IIpuoOpeTeHue YMeHUM
MCII0JIb30BAaTh 3TU 3HAHMS B (OPMMPOBAHMM MHTEpeca K OIpeesIEHHOM 00J1acTu
Mpo(eCCMOHAIbHOM IeSITEJIbHOCTY, CBSI3AHHOM C Ouosioruen, wim K BbIOOpY
yueOHOro 3aBeeHMs ISl IPOIOJIKEHMS OM0JIOrMYeCKOro 06pa3oBaHysl.

HocTiskeHne 1enu M3ydeHMs] ydebHOro mpeamera «bBuosormss» Ha
YIJTyOJIEHHOM YPOBHE 00eCIIeuMBaeTCs pPelleHreM CAeqyIoInX 3a1ad:



OCBOEHME OOYYaIOIIMMMCS CUCTEMBI OMOJIOrMUECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHILEMIIMSIX, TUTIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
IpaBWIaxX, COCTABJISIIONIMX COBPEMEHHYIO eCTeCTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOEHUM, MHOIrooOpasmMy M OCOOEHHOCTSIX OMOJOTMYECKUX cucTeM (KJIeTKa,
OpraHmu3M, IOIYJISLVSI, BUI, 610oreoleHo3, 6mocdepa); 0 BbIIAIOIINXCS OTKPBITHSIX
" COBPEMEHHbIX MCCIeAOBAHNUSIX B OMOJIOTUN;

O3HaKOMJIEHME OOYYaIoIIMXCSI C MeTOHaMM IIO3HAHMS >KMBOV IIPUPOJIbI:
MCC/IeIOBATE/IbCKUMM ~ MeToAaMM  OMOJIOTMUEeCKMX HayK (MOJIEKYJISIpHOM WU
KJIETOYHOM OMOJIOTMM, SMOPHMOJIOTUMM UM OMOJOTUM Pa3BUTUSI, TE€HETUKU U
ceJIeKIMM, OMOTEXHOJIOTMM WM CUHTETHMYECKOM OMOojoruu, I1ajJe0HTOJIOTUH,
9KOJIOTMM);  METOJAMM  CAMOCTOSITEJIbHOTO  IPOBEeAeHMSI  OMOJOTUYEeCKMUX
McclemoBaHmMii B Jjlaboparopuu ¥ B Iipupope (HabOiomeHue, M3MepeHHue,
9KCIIePMMEHT, MO eIMpOBaHme);

OBJIaJleHVe OOYYaIoIIMMMUCSI YMEHMSIMM: CaMOCTOSITEJIbHO  HaXOOWUTh,
aHAJIM3UPOBATh M MCIIOJIb30BaTh OMOJIOTMUYECKYI0 MHMOPMAIIMIO; IT0JIb30BaThCS
OMOJIOTMYECKOV TEePMMHOJIOTMEN ¥ CUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXKIY
pasBUTHEM OMOJIOTMM ¥  COLMAJbHO-5KOHOMUYECKMMM UM  IKOJIOTMUYECKUMMU
MpobsieMaMy 4eJIOBEUeCTBa; OLIEHMBATh ITOCJENCTBUS CBOEM IeSITeIbHOCTU IO
OTHOIIIEHMIO K OKPYKalollleil IMPUPOOHOM cpede, COOCTBEHHOMY 3IOPOBBIO MU
3I0POBbI0  OKPY)KAIOIIMX  JIIOEeM; OOOCHOBBIBAaTb M  COOJIIOZATb  Mepbl
npodWIaKTUKM MHPEKLIMOHHBIX 3a00JIeBaHMiA, MpaBujia MOBEIEeHMs B IPUPOIE U
obecrieueHmns: 6€30MaCHOCTY COOCTBEHHOM >KM3HEHEeSTeTbHOCTM B Upe3BbIUATHBIX
CUTyalIMsIX TPUPOJHOTO ¥  TEXHOTEHHOTO XapaKTepa; XapaKTepu3OoBaTb
COBpEeMEHHbIe HayUYHbI€ OTKPBITHSI B 001aCTV OMOJIOTMH;

pasBuUTHE Y OOYUAIOIIMXCS MHTEJUIEKTYaJIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTEN
B IIpoIlecce 3HAKOMCTBA C BBIAAIOMIMMMUCS OTKPBITUSIMM U COBPEMEHHBIMMU
MCCAeNOBaHMSIMM B OMOJIOTMM, PeIlaeMbIMM €0 IpobjeMaMy, MEeTOIOJIOTUEN
610JIOTMYECKOr0 MCCJIeIOBaHMS, IIPOBEIEHMS 9KCIIEPUMEHTAJIbHBIX
MCCJIeIOBaHM, pellieHs OMOoIorMueckmx 3a1ad, MOJEeIMPOBAHNST OMOIOTUUECKUX
OOBEKTOB U ITPOIIECCOB;

BOCITUTAHME Yy OOYYAIOIIMXCS IIEeHHOCTHOTO OTHOIIEHMS K SKMBOM MPUPOAE B
1IeJIOM U K OT[IeJIbHbIM €€ 00beKTaM U SIBJIeHUsIM; (popMIMpoBaHye 3KOJIOTUUECKO,
reHeTMUEeCKO TPaMOTHOCTM, OOIIeM KYyJbTYpbl IIOBeOEeHUsS] B IPUPOAE;
MHTErpalyun eCTeCTBEHHO-HAYYHbIX 3HAHMUIA;

npuobpeTeHne  OOYYAIOIIMMMCSI  KOMIIETEHTHOCTM B pallMOHAJIbHOM
MIPUPOAOIIOIb30BaHNM (COOIONEeHe TIpaBU IOBEIEHUS B IIPUPOAE, OXPAHbI
BUJIOB, SKOCHCTeM, 6uocdepbl), COXpaHEHUM COOCTBEHHOI'O 3IOPOBbS U 3I0POBbBSI
OKpyKalolmx Jogen (cobsogeHus Mep Ipo@uaakTUKM  3aboJieBaHUM,
obecrieueHne 06e30MAaCHOCTY SKM3HEIESITEIbHOCTY B Upe3BbIYAMHBIX CUTYaIUSIX
MPUPOAHOTO UM  TEXHOTEHHOrO XxapakTepa) Ha OCHOBE  MCIIOJIb30BaHUS
610IOTMYEeCKMUX 3HAHUI U YMEHUI B TIOBCETHEBHOM SKU3HM;

co3maHue  YCJIOBMM  OJII  OCO3HAHHOTO  BbIOOpa  OOYUYAIOIIMMUCS
VMHIVBUIYAJIbHOM 06pa3oBaTeIbHON TPAaeKTOPUH, CITOCOOCTBYIOLLEN



nocJieayromneMy mpodecCMoHaJIbHOMY CaMOOIpeneeHi0, B COOTBETCTBUM C
VHIVBUIYAJIbHBIMU MHTEPECAMM U ITOTPEOHOCTSIMM permoHa.

OG6I11ee 4nMCIO YacoOB, OTBEIEHHbIX HA M3YueHye OMOJIOTUM Ha YrTyOJIeHHOM
YpOBHe cpenHero obiero oopasoBanus, cocrassser 204 vaca: B 10 kimacce - 102
yaca (3 uaca B Hezeo), B 11 kiacce - 102 yaca (3 uaca B HefieJio).

Otb6op opraHmMsalMOHHBIX (OPM, METOMIOB U CpPENCTB OOyueHUsI 6MOJIOrUU
OCYIIECTB/ISIETCSI C YYETOM CHelM(PUKM ero ComepskaHusl M HaIpaBJ€HHOCTM Ha
MpoAO/DKeHMe  OMosiorMueckoro oOpa3oBaHMSI B OpraHM3alMsIX CpeaHero
podeccMOHaIbHOTO U BBICIIIET'0 0Opa30BaHMsI.

O06s13aTe/IbHBIM YCJIOBMEM MPU 00yUeHUM OMOJIOrMM Ha YITyOJEHHOM YPOBHE
SIBJIIETCSI TIpOBeNeHMe J1TabopaTOPHBIX M TMpakTudeckux pabor. Takske ydacTtme
00y4YaromMXCsl B BBITIOJTHEHUM TTPOEKTHBIX M yueOHO-MCCIeq0BaTeIbCKUX paboT,
TeMaTMKa KOTOPBIX  OMpemessieTcsl yuyuTejleM Ha OCHOBE  MMEIOIIMXCS
MaTepuaabHO-TEXHUYECKMUX PECYPCOB ¥ MECTHBIX MPUPOIHBIX YCIOBUA.



COIEP>XXAHUE OBYYEHUSA
10 KJIACC

CopnepskaHue TPOTrpaMMbl, BblIeJIEHHOE KYPCHBOM, HE BXOIUT B IPOBEPKY
rocynapcTBeHHOM utorosoy atrecrauuu (I'MA).

Tema 1. buosiorus Kak Hayka

CoBpemeHHas1 6MoIOTUsI — KOMILJIEKCHass Hayka. KpaTkasi uctopust pa3BUTHUS
o6uosormu.  buosmormueckme  Hayku M M3ydyaeMble MMM IIPOOJIEMBI.
dyHmaMeHTa/IbHbIe, TPUKIASHbIE ¥ IIOMCKOBBbIE HAay4YHbIE WCCAEOOBAaHMUSI B
61oI0TUN.

3HaueHue 6moJioruu B (GOPMMPOBAHMUM COBPEMEHHOM €CTECTBEHHO-HAYUHOM
KapTuHbl Mupa. IIpodeccun, cBsisaHHbIe ¢ Omosioruei. 3HavyeHue OMOJIOTUM B
MPaKTUUECKOM [OeATeJIbHOCTM UeJIOBeKa: MeOuliMHe, CeJIbCKOM XO3SICTBE,
IIPOMBIIIJIEHHOCTM, OXPaHe IIPUPOIbI.

HemMoHcTpauymu

IToptpetnl: Apucrorenb, Teodpact, K. Jinnuen, XK. B. Jlamapk, Y. JlapBuH,
VY. I'apgeit, I'. Mengens, B. Y. Bepuanckuit, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basusos, H. B. Tumodeen-PecoBckuit, [I;k. Yorcon, @. Kpuxk, . K. besnses.

Tabmuibl 1 cxembl: «CBsI3b OMoIorMM C Opyrumu HayKamm», «Cucrema
O6MOJIOrMYECKMX HAyK».

Tema 2. JKuBble CUCTEMBI M UX U3yUYEHUE

JKuBble cucreMbl Kak mpeameT wu3sydeHust Omosiorumu. CBOMCTBA SKUBBIX
CUCTEM: €IMHCTBO XMMMUECKOTO COCTaBa, IOUCKPETHOCTb U II€JIOCTHOCTb,
CJIOKHOCTb ¥ YIIOPSIIOUYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPTaHM3aIlys,
CaMOBOCITPOM3BeIeHN e, Pa3aApaskMMOCTb, USMEHUMBOCTD, POCT U Pa3BUTHE.

YpoBHM oOpraHmsanuy SKMUBBIX CHUCTEM: MOJIEKYJISIPHbBIN, KJI€TOYHBIN,
TKaHEBBbI, OpraHM3MEeHHbIN, TMTOITYJISIIIVIOHHO-BUIOBOM, 9KOCUCTEMHBIN
(buoreonieHoTMUEeCKUI), OMochepubiin. IIporecchl, MMpoucxodsiye B >KUBBIX
cuctemax. OcHOBHble Mpu3HakM >KMBOro. JKmsHb Kak (opma cCyIiecTBOBaHMS
maTtepun. Hayku, nsyyvarolie >kMBble CUCTEMbI HAa pa3HbIX YPOBHSIX OpraHM3alyn.

W3yueHne >kuUBbIX cucTeM. MeTombl 6mojiormueckon Hayku. Habmomenue,
MU3MepeHue, SKCIIEPUMEHT, CMCTeMaTH3alusl, MeTaaHa/n3. [loHITHE O 3aBUCHMMON U
He3aBUCUMMOM mnepeMeHHON. IDmaHmpoBanme sKcmepumeHTa. IlocraHoBka u
npoBepka rumnote3. HyneBas rumoresa. [loHsTMe BBIOOPKM M €€ TOCTOBEPHOCTb.
Pas6bpoc B Ouosormyeckux maHHbIX. OIlleHKa [TOCTOBEPHOCTM ITOJTyYE€HHbBIX
pe3yyabTaToB. [IpyuMHBI MCKa>keHMs] pe3yJIbTaTOB SKcIiepumeHTa. [loHsITHE
CTaTUCTUUYECKOTO TeCTa.

HemMoHCcTpauymu

Tabmuibl u cxembl: «OCHOBHble TIpU3HAKU >KU3HU», «Dbuosormuyeckue
cucteMmbl», «CBOJICTBA >KMBOVM MaTepum», «YPOBHU OpraHM3aly >KMUBOM
npupopabl», «CTpoeHue >KUBOTHOM KJIETKMU», «TKaHM SKUBOTHBIX», «CHUCTEMbI
OpraHoB YeJIOBEeUeCKOro opraHmusma», «buoreolieHos», «buocdepa», «MeTtombl
MU3yUYEeHUS SKUBOM MIPUPOIBI».



O6opynoBanme:  jgabopaTopHOoe  OOOpymOBaHMe  OJsI  IIPOBEIEHMS
HaOJIIOIeHUI, U3SMepeHU, SKCIIepYMEHTOB.

IIpakTueckast pabora «Vcrosab3oBaHyue pPasaMUHBIX METOIOB IPU U3YUEHUN
SKUBBIX CUCTEMD».

Tema 3. buosorust KieTku

Knerka - cCTpyKTypHO-QYHKIMOHAMbHASA eauHMUIla >kuBoro. Mcropus
oTKpbITHS KieTku. PaboTsl P. I'yka, A. JleBenryka. Knerounast reopus (T. [LIBaHH,
M. lllneiimen, P. BupxoB). OcCHOBHbIE IIOJIOXKEHMSI COBPEMEHHOM KJIETOUHON
TEOPUN.

MeTonpl  MOJIEKYJISIPDHOM M KJIETOUYHOM  OMOJIOTMM:  MMKPOCKOIIMS,
xpomatorpadusi, anekTpodope3, MeTOH MeueHbIX aTOMOB, AuddepeHIaTbHOE
LIeHTpU(PyIMpoBaHNue, KYJbTUBUPOBAHME KJIETOK. ZJ3yueHme @ruKCHpPOBAHHBIX
KJIETOK. DJIEKTPOHHAsi MUKpocKonusi. KOH@OKaIbHAST MUKpOCKomuA. BuraabHoe
(TIPIKH3HEHHOE) H3YYEHHE K/IETOK.

HemMoHcTpauymu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanx, M. Ilneinen, P. Bupxos, K. M.
bap.

Tabauupl 1 cxembl: «CBETOBOM MMKPOCKOI», «DJIEKTPOHHbBIM MUKPOCKOII»,
«VcTopust pasBUTHUSI METOLOB MUKPOCKOITUM».

O6opynoBaHue: CBETOBOM MMKPOCKOIN, MMKpPOIIpernapaTbl pacTUTEIbHbBIX,
SKMBOTHBIX ¥ GaKTEpPUaAIbHBIX KJIETOK.

IIpakTnueckasi pabora «M3yueHre MeTOmOB KJIETOUHOM  OMOJIOTUM
(xpomartorpadus, snektpodopes, mudbdepeHMaabHOe IleHTpUGYTMpOBaHNKE,
[TIIP)».

Tema 4. Xumuueckasi OpraHm3anms KJIeTKU

XUMMMYECKUI COCTaB KJIETKM. Makpo-, MUKpPO- M VJIbTPaMMKPOJIEMEHTHI.
Boma u e€ poJsib Kak pacTBOPUTEJIS, peareHTa, ydyacTMe B CTPYKTYPUPOBAHUMU
KJIETKU, TeIUIoperyssiinyu. MuHepaibHble BelleCcTBa KJIETKM, UX OMoJIornuecKkast
posb. Posib KaTMOHOB 11 aHMOHOB B KJIETKE.

OpraHmnueckue BelllecTBa KJeTKU. bBuonorndyeckue mosmmepbl. besnku.
AMMHOKMCJIOTHBIN cOCTaB 06eqkoB. CTPYKTYphbl OEJIKOBOM MOJIEKYJIbI. IlepBuuHast
CTpyKTypa OeJjika, MeNTUAHAs CBsI3b. BToOpuuYHast, TpeTMUHAs, YeTBEepPTUUYHAS
cTpyKTypbl. eHarypaumsi. CBouctBa 6enkoB. Kiaccudukaims  6eykoB.
buosnornyeckne GyHKkLMMU 6€JIKOB. [IpHOHBI.

YrneBoapl. MoHOCaxapuabl, AMCaxXapuIbl, OJUTOCAaXapUabl U MOJIMCaXapyuIbl.
O6mmii  1waH CcTpoeHMs ¥ (QUBMKO-XMMMUYECKMEe CBOVCTBA  YIJIEBOJIOB.
buosornueckme GyHKIMM YII€BOIOB.

JIummapl. I'mapodunbHO-ruapodobHbIe cBoMcTBa. Kinaccudbukauys IunmmoB.
Tpurmnuepunbi, dbochommunmabl, BOCKU, CTepouIbl. buosiornueckue GyHKIUA
munmaoB. OO1Iye CBOMCTBA OMOJIOTMUYECKMX MEMOpPAH — TeKYYeCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, MTOTYITPOHMUIIAEMOCTb.

Hyknennosbie kuciotel. JHK u PHK. Crpoenrne HyK/IeMHOBBIX KUCJIOT.
Hyxneotunpl. [Ipuuiun komiiemeHntapHocTu. IIpaBuno Yapradhda. Crpykrypa



IOHK - mBomHast cnupanb. MecTtoHaxoxkaenne u ouosiornueckue ¢pyukuym JTHK.
Bupasr PHK. ®yukuun PHK B kieTke.

Ctpoenne monekyabl AT®. Makpospruueckue cBsisau B mosiekynae ATO.
buonornueckne pyukuumu AT®. BoccTaHoBIeHHbIE TTEPEHOCUMKM, UX GYHKLIUNU B
Kkinetke. Jpyrue HyKIeo3uaTprupocgarsr (HTP@). CexkBenupoBanue [IHK. Merozgsr
TeHOMMUKH, TPAHCKPHUITTOMMIKH, IIPOTEOMIUKIL.

CtpykTypHast 6uosiorusi: 6uoxuMudeckme U 6modusmMueckme UCcaeToBaHmus
coCcTaBa M IIPOCTPAHCTBEHHOM CTPYKTYpbl Ouomosekyn. MozgemrnupoBadme
CTPYKTYPbI M QVHKLHI OHOMOJIEKYJI H X KOMITJIEKCOB. KOMITPIOTEDHBII JH3aHH I
OpraHiyecKmrl CHHTES OHOMOJIEKYJT H MX HEITPHUPOIHBIX AHA/IOTOB.

JeMoHcTpauymn

[Toptpetsi: JI. IToaunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkinH,
@. Conrep, C. IIpysunep.

HOuarpammbl: «PacripeneneHne XMMMUECKMX 3JIEMEHTOB B  HEKUBOM
npupoe», «PacmpenesneHne XMMUIECKUX 3JIEMEHTOB B JKUBOM ITPUPOIE».

Tabmuubl 1 cxembl: «Ilepuomgmueckast Tabauila XUMUYECKUX 3SJIEMEHTOBY,
«CTpoeHne MoJieKkysbl BOObl», «BellectBa B cocraBe opraHusMoB», «CTpoeHue
MOJIEKYJIbI 6ejika», «CTpYKTypbl OeIKOBOM MOJIEKYJIb», «CTpoeHMe MOJIEKYJI
yriaeBonoB», «CTpoeHne MoOJIeKya JUNUAOB», «HyKjIenHOBbIE KUCIOTHI»,
«Crpoenne monekyibl ATD».

O6opynoBaHue: XuMmUuecKkast mocyaa 1 o0opyaoBaHue.

JlabopaTopHasi pabora «O6Hapy>keHMe OeJIKOB C ITOMOIIbIO KaueCTBEHHbIX
peaxImin».

JlabopaTopHasi pabora «lcciegoBaHue HYKJIEMHOBBIX KMUCJIOT, BbIIEJIEHHbBIX
13 KJIETOK Pas3/IMIHbIX OPTaHM3MOB».

Tema 5. CTpoenye ¥ GYHKUMM KIETKU

Tumbl KJIETOK: 3yKapuoTuMuecKasi U Ipokapuotudeckas. CTpyKTypHO-
(dYHKIIMOHaIbHbIE 0Opa30BaHMST KJIETKMA.

CTpoeHue nmpokapuoTndyeckon KiaeTku. Kiaerounas creHka 6akTepuin 1 apxeii.
Ocob6eHHOCTM CTpOeHMS TeTepoTPOdHON ¥ aBTOTPOGHON MPOKAPUOTUUECKUX
KJIeTOK. MecTo 1 poJjib MPOKapuOT B OMOIIEHO3aX.

Crtpoenne " (OYHKIIMOHMPOBaHME 9yYKapUOTUIECKON KJIETKM.
[Tnasmatuyeckass memOpaHa (rasmasiemma). CTpyKTypa IIJla3MaTU4eCcKoi
MeMOpaHbl. TpaHCIIOPT BellecTB yepe3 IUIa3sMaTMUYeCKyI0 MeMOpaHy: IacCCUBHbIN
(muddysus, obseruénHast auddysus), aKTUBHbINA (IEPBUYHBIA M BTOPUYHBIN
aKTMBHBIM TpaHcrnopt). IlomympoHuiilaemMocts wMeMOpaHbl. Pabora HaTpwmii-
KaJIMeBOro Hacoca. DHAOIMUTO3: MMHOLMTO3, (arommros. Ik3oumuTtos. KiaertouHas
crerka. CTpyKTypa 1 QyHKIINUM KJIETOYHOM CTEHKM PacTeHMit, TPUOOB.

Lnutonnasma. Lurososnb. Lutockesnet. [IBmkeHne nuroriasmbel. OpraHoubl
kietku. OpHOMeMOpaHHbIE OpPraHOMIbI KJIETKM: SHIOIUIA3MaTuyeckas CeTb
(2IIC), anmapat ['onbmyku, JM30COMbI, UX CTpoeHMe U (PyHKUMKU. B3auMocBsi3b
OOHOMEMOpPAHHBIX OpPraHouAOB KjaeTKu. CTpoeHMe TpaHy/SIPHOTO PEeTUKYJIyMa.
Mexarnsm Hanpasreans 6eakoB B SI1C. Cunre3 pacTBOpMMbIX OenkoB. CuHTE3



KJIETOUHbIX  MeMmOpaH. ['mamkmii  (arpaHyJisSIpHbIM) — 9HAOIUIA3MaTUUECKUIA
peturyayMm. CekperopHas ¢byHKuust anmnapata ['onbmku. Mogrngnkaina 6e1koB B
arapare Ioapmin. CoptupoBka 6eskoB B ammnapare [ oibmxyn. 'TpaHCIOpT
BEIIeCTB B KjieTKe. Bakyosn pactTuTe/bHbIX KieToK. KiieTounbit cok. Typrop.

[To/slyaBTOHOMHbIE ~ OpPraHOMIbl  KJETKU:  MUTOXOHIPUM,  IUIACTUJIbI.
Iponcxosxxaenne muroxodapmit u miacrig. Cumonorernes (K.C. MepesxxkoBckni,
JI. Maprysnc). CtpoeHne M QYHKIMM MUTOXOHAPUM U IIacTua. IlepBuuHble,
BTOpMYHbIE UM  CJIOKHbIe  TUIACTUIOBI  (POTOCUMHTE3UPYIOIIUMX  IyKapuoT.
XJIOpOILIACThI, XPOMOILIACTHI, JIEMKOIJIACTBI BBICIIMX PACTEHMUIA.

HememOpanHbie opraHoubl kiaeTku CTpoeHne M QYHKUMM HeMeMOpaHHbIX
OpraHoOUJIOB KJIETKU. P16ocompbl. IIpomesxyrouHbre @dniamMeHTsl.
MuxrpopunamenTol. AkTHHOBBIE  MHUKpO@HIaAMEHTHI.  MpblllleuHble  KJIETKU.
AKTHHOBbBIE KOMITOHEHTbI HEMbIIIeYHbIX K/IeTOK. MukpoTpyoouku. KieTouHblin
ueHtp. CrTpoeHue U [OBWKEHME JKITYTMKOB UM pecHUYeK. MUKpPOTPyOOUKM
uuToniasMmbel. LleHTpuonb. beikrn, accouumMpoBaHHbIE C MUKPO@HIAMEHTAMI I
MHUKPOTpYyb6ouKami. MoTopHbIe 6eJIKL.

Anpo. Obonouka sipa, XpOMaTHH, KapyoIljiasMa, SAPBIIIKY, UX CTPOeHue U
byHKIMKU. SAnepHbl OeNIKOBBIM MaTpuKC. IIpocTpaHCTBEHHOE pacHosoXKeHNe
XpOMOCOM B WMHTepdasHOM sape. IyxpoMaTHH M reTepoxpoMariH. beyku
XpoMaTuMHAa — TUCTOHBL. /JIMHaAMMKa STEPHOM OOOJOYKHM B MHUTO3€E. SIEepHBII
TPAaHCIIOPT.

Kinetounsie BkitoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3yKapuOT
(pacTUTeNIbHOM, SKUBOTHOM, 'PUOHOI).

JeMoHCcTpanymn

[Toptpertsr: K.C. MepeskkoBckuit, JI. Maprysmc.

Tabmuupl 1 cxembl: «CTpoeHME 3SYKapUOTUYECKON KIeTKu», «CTpoeHue
SKMBOTHOM  KieTku», «CTpoeHue  pacTutesbHOM  KiaeTku»,  «CTpoeHme
MUTOXOHIApUMN», «SInpo», «CTpoeHre MPpOKapMOTUIECKOM KIIETKU».

O6opynoBaHue: CBETOBOM MMKPOCKOIN, MMKpPOIIpernapaTbl pPacTUTEIbHbIX,
SKMBOTHBIX KJIETOK, MUKpOITperiapaTbl 6akTepuabHbIX KJIE€TOK.

JlaboparopHasi pabora «M3yueHme CTpoOeHMSI KJIETOK  Pas3IMYHbIX
OpTraHM3MOBY.

IIpakTuueckast pabora «/3yueHne CBOMCTB KJI€TOUHON MEMOPaHBI».

Jlaboparopuas pabora «lccimemoBaHue IUIa3MoM3a M JeIUIa3MOJIM3a B
PaCTUTETbHBIX KJIETKAX».

IIpakTueckast pabora «li3yueHne IBMKEHMSI LIMTOIIA3Mbl B PACTUTEbHBIX
KJIETKaX».

Tema 6. OOMeH BellleCTB M NMpeBpallieHNe SHEPTUMA B KJIETKE

AccuMmisiust U UCCUMMWISILIUST — IBE CTOPOHbI MeTabosm3ma. Turbl oomeHa
BeIIeCTB: aBTOTPOMHBIN U TeTepoTpPodHbIM. YdYacTue KUCIOpoa B OOMEHHbBIX
mpoiieccax. OJHepreTuueckoe obecrieyeHue KiaeTku: TipeBpaiieHne ATD B
OOMEeHHbBIX mporeccax. @OepMeHTaTUBHBIM XapaKTep peakuyuid KJIeTOYHOTr'O
MmeTtabom3ma. DepmMeHTbI, MX CTpPOEHMEe, CBOMCTBA M MEXaHM3M IelCTBUS.



Kodepmentol. Otanunsi pepmMeHTOB OT HeOpPraHMYeCKUX KaTaJiu3aTopoB. besnku-
aKTMBATOPbl U OEJIKU-MHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTM (epMeHTaTUBHbIX
peaxkiuii OT pa3JIMUHbIX (aKTOPOB.

[lepBUYHBIM CUHTE3 OpraHMUYECKUX BellecTB B KieTke. DOTOCHMHTE3.
AHOKCHUTEeHHBbII{ M OKCHUI'€HHbIH QoTocuHTEe3 Yy OGakrepmit. CBETOCOOHPAIOIIe
ITUTMEHTBI ¥ ITUTMEHTbI Peaki[MOHHOIro I1jeHTpa. Pojib XJIOpOIIaCTOB B ITpoliecce
doTtocunTesa. CBeroBas u TeMHoBast dasbl. Porogeixarne, Cs, Cyp u CAM-Tuirbr
gorocuuresa. IIpoayKTUBHOCTb (OTOCHMHTE3a. BausHue pasimnuyHbiXx (akTOpPOB Ha
CKOPOCTb (hOTOCHHTe3a. 3HaUeHue POoTOCHHTE3A.

XeMOCHHTES. PasHoo6pasue OPraHM3MOB-XEMOCUHTETUKOB:
HUTpubULMpyole OaKTepuu, >Kejae300aKTepun, cepodaKTepuyt, BOHAOPOIHbIE
6akTepun. 3HaUEeHNME XEMOCHHTE3a.

AmnaspobHble opraHu3mbl. Bumbl OposkeHus. [IpomyKTbl OpoOskKeHUS U UX
MCIIOJIb30BaHMe YeJIOBEKOM. AHa’poOHble MMKPOOPraHM3Mbl KaK OOBEKTHI
O6MOTEXHOJIOTUY U BO30YAUTEN OOIe3HEN.

AspoOHbIe OpraHM3Mbl. OTarbl SHEePreTuYecKoro obMeHa.
[ToproroBuTebHBIN 3TAIl. I'JIMKOJINU3 — OECKUCTIOPOAHOE pacIliellyIEHI e TJTFOKO3bI.

buonoruueckoe okucjieHMe, WM KJIETOUHOe AbixaHue. Pojib MUTOXOHIPUN B
npolieccax 6mosoruyeckoro oxkucjaeHus. luknmnueckne peakiyn. OKMCIUTETbHOE
dbochopmwpoBanme. FHeprisI MeMOPAHHOroO rpagneHTa mpoToHoB. Cunres AT®:
paoora nporodror ATD-curraspr. [lpeumylecTBa aspobHOro MmyTu obOMeHa
BEIeCTB nepes aHadpoOHbIM. DG (PEeKTUBHOCTb SHEPTEeTUUECKOTO OOMeHa.

JeMoHCcTpanymn

[Toprpeter: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuit, B. A.
Ourenbrapar, I1. Mutuesn, I'. A. 3aBap3uH.

Tabmmubl u cxembl: «DOTOCUHTE3», « DHEPreTUYeCcKuil oomMeH», «buocuHTes
6enka», «CtpoeHne pepMeHTa», « XEMOCUHTE3».

O6opynoBaHue: CBETOBOM MMKPOCKOII, 000pyaOBaHMe OJisT MPUTOTOBJIEHMS
MTOCTOSIHHBIX ¥ BpeMeHHbIX MUKPOITpeIiapaTosB.

JlabopaTopHast pabora «V3yueHne KaTaaUTUIECKOM aKTMBHOCTU (DEePMEHTOB
(Ha IpMMepe aMmJIa3bl MM KaTasiasbl)».

Jlaboparopuasi pabora «l3yuenHme ¢epMEHTATMBHOIO  pacllerIeHNsI
MepoKCHUIA BOOPOAA B pACTUTENbHbBIX U SKMBOTHBIX KJIETKAX».

Jlaboparopuas pabora «CpaBHeHme mporeccoB  (oTocuHTesa U
XEeMOCHHTE3a».

JIabopaTopHasi pabora «CpaBHeHMe IIPOLIeCCOB OPOSKEHMS U TbIXaHUS».

Tema 7. HacnepcrBeHHas vHGoOpMalLys M peam3alns €€ B KJIeTKe

Peakiiuu matpuuyHoro cuHte3sa. [IpMHUIMIT KOMIUIEMEHTApPHOCTU B peaKkIusIX
MaTpUYHOTO CUMHTe3a. Peanusainys HacienctBeHHOU MHbopmaumu. ['eHeTMuecKumn
KOZl, ero cBoycTBa. TpaHckpumius - MatpuuHbiii cuHTe3 PHK. TIpuHimmb
TPAHCKPUITIMM: KOMIUIEMEHTAPHOCThb, aHTUIIApasyIeJIbHOCTh, ACMMMETPUYHOCTb.
CospeBarne matpiriarbix PHK B aykaprormnyeckoi kiaerke. Hexogupyrompe PHK.



TpaHcisims u eé stanbl. YuacTtue TpaHcrnopTHbix PHK B 6uocuHTese 6enka.
YcnoBus OmocuHTesa Oenka. KomupoBaHme amMuHOKMUCIOT. Ponb pubocom B
61ocuHTe3e OeKa.

CoBpemeHHbIe MpencTaBieHus O cTpoedHmi redop. OpraHmusaiys reHoma y
MIPOKApMOT M 3yKapuOT. Peryssims akKTMBHOCTM T'eHOB Yy IpokapuoT. ['mmoTesa
orniepoHa (®. JKako06, XK. Mano). Moiexky/19pHbIe MexXaHU3MbI IKCIIPECCHH T'€HOB Y
aykapyuort. Posb xpomatiHa B peryjianui paboTel reHoB. Perymnsaiys oOMeHHbIX
MpoIieccoB B kieTke. KiieTouHbli1 romeocTas.

Bupychbl - Hek/ieTOuHble (GOPMBI SKM3HU U OOJUTraTHbIe MmapasuTbl. CTpoeHMe
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, 6akTepnodaroB. JKi3HEHHbIH IIHKT
HK-cogepskamprx  BupycoB, PHK-cozepskaiiix BHpPYCOB, OaKTEPHOPAros.
Ob6parHas TpaHCKpHIIL/A, PeBepTa3a, MHTerpasa.

BupycHbie 3a605eBaHMs uyesioBeKa, KMBOTHBIX, pactenuit. CIIN, COVID-
19, coumanbHbie M MeAUIIMHCKME TTPOOJIEMBI.

bronngopmarnka: nHTErparyusa u aHaJau3 OOJIBIINX MACCHBOB («bigdata»)
CTPYKTYDHBIX OHOJIOTMYECKHX JaHHbIX. Hanorexnomormn B 6uosormm u
meguinHe. Ilporpammvmpyemspie QyHKIn 6eJIKk0B. CrIOCOObI JOCTABKIH JIEKAPCTB.

HemMoHcTpauymu

IToptpetsr: H. K. Konbios, . 1. UBaHOBCKMIA.

Tabmmibl 1 cxembl: «BbuocuHTres 6enka», «I'eHeTnueckuin Kog», «Bupycher»,
«bakTrepuodarmn».

IIpakTueckast pabora «CosgaHne Mofesu BUpyca».

Tema 8. JKvisHeHHbIN LYKJII KJIETKU

Knerounsni1 1uka, ero mnepmonmbl u perynsiuys. WHTepdasa M MUTO3.
OcobeHHOCTM TIPOIIECCOB, IpoTeKamommx B uHTepdase. Iloaroroska KJIETKM K
nenenuto.  I[lpecunTteTuyeckuin  (MMOCTMUTOTUYECKUIA),  CUHTETUUECKUN U
MMOCTCUHTETUYECKM (TPEMUTOTUUECKIIA) IEPMOIbI MHTEP(a3bI.

Matpuunbii cuaTe3 THK - pemnmmkaumst. ITpunimner perumkarmmu JTHK:
KOMIIJIEMEHTApHOCTb,  ITOJYKOHCEPBATUBHbIA  CMHTE3, aHTUIApasjiebHOCTb.
Mexaunsm permmkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Teyomepbl U
TejJioMepa3a. XPOMOCOMHBIM HAa00Op KIETKM - KapuoTum. [IUIIOMAHBIA U
rariougHbIM  HAabopel xpomMocoM. ['omosiorMuHble xpomocombl. [losioBbie
XPOMOCOMBI.

Henenve kmetku - Muto3d. Cragum MUTO3a U TPOUCXOASIIME B HUX
npouiecchl. Tumnsl mutosa. KapmokuHes 1 LuTOKMHe3. buosornueckoe 3HaueHue
MUTO3a.

Perynanusi MUTOTMUYECKOTO IIMKJA KiIeTKU. [Iporpammupyemasi KaeTOUYHas
rubesib — aroITO3.

KnerouHoe simpo, xpoMocombl, (YHKIMOHaIbHAasi reHOMUKA. MexaHu3MbI
nmposepaniit, IUQOEPEHIHPOBKH, CTAPEeHHUSI H I'Mbe KJIeToK. <«Llugposas
KJIEeTKa» — OHOMHQOPMAaTIHIECKIHE MOJETN (YHKIJHOHNUPOBAHNISI KJIETKIL.

JeMoHCcTpauyumn



Tabmubl 1 cxembl: «)KM3HEHHBIM LMK KIETKMU», «Mwnrtos», «CrpoeHue
xpomocoM», «Permkanys JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTperapaThbl: «MUTO3 B KJIeTKax
KOpeIlIKa JIyKa».

JlabopaTopHast pabota «3yuyeHne XPOMOCOM Ha TOTOBBIX
MM KpOITpernaparax».

JlaboparopHas pabora «HabmogeHne murosa B KjaeTKax KOHUMKA KOpeIlKa
JyKa (Ha TOTOBBIX MUKpOIIperapaTax)».

Tema 9. CtpoeHne ¥ QyHKLMYM OpPraHM3MOB

buosnornyeckoe pasHooOpasue OpraHM3MOB. OnHOKIeTOUHbIE,
KOJIOHMAJ/IbHbI€, MHOT'OKJIETOUHbIE OPraHM3MBblI.

OcobeHHOCTM  CTpPOEHMSI UM JKU3HEOESITeIbHOCTM  OJHOKJIETOUYHBIX
opraHu3moB. bakrepum, apxeu, OHTHOKJIETOUHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJIOPOC/IN, ApYyTye MpoTucTbl. KojloHManbHble OpraHmu3Mbl.

B3auMoOCBsI3b 4acTell MHOTOKJIETOUHOTO oOpraHmsMa. TKaHM, OpraHbl U
cucTeMbl opraHoB. OpraHusm Kak eamHoe 1iejyioe. I'omeocras.

Tkauum pacrtenmin. Tumsl pacTUTENbHbIX TKaHel: oOOpasoBaTesbHas,
TIOKPOBHAsI, MPOBOSIIAs, OCHOBHas, MexaHuuecKas. OCOOEHHOCTM CTPOEHMS,
(YHKIIMIA ¥ PaCIoIOKeHMSI TKaHEe!M B OpraHax pacTeHUN.

TKaHM >XMBOTHBIX M 4YejiOoBeKa. TUIIbl >KMBOTHBIX TKaHEN: 3MUTEIMaIbHAas,
COeIVHUTEIbHAs, MblIlleuHasi, HepBHasg. OcoOeHHOCTM CTpoeHusl, QYHKIUIA U
PacHoIOKeHNsI TKaHel B OpraHax >KMBOTHBIX M UeJIOBEKa.

Opranbl. BereratuBHble U reHepaTuBHbIE OpraHbl pacteHuin. OpraHbel u
CUCTEMbI OPTraHOB KMBOTHBIX U UejioBeka. DYHKIMM OPraHoB ¥ CUCTEM OPraHOB.

Omnopa Tema opranmsmoB. Kapkac pactenmit. CKejieTbl OJHOKJ/JIETOYHBIX
MHOT'OKJIETOUHBIX JKMBOTHBIX. Hapy>kHbiM ¥ BHyTpeHHMI ckejer. CTpoeHue u
TUIIBI COeAVHEHMS KOCTE.

IIBus>keHMe  opraHusmoB. [IBUsKeHME  OTHOKJIETOUHBIX  OpPraHu3MOB:
aMEOOMITHOE, JXT'YTUKOBOE, pPeCHUYHOoe. [IBMKeHMe MHOTOKJIETOUHBIX PaCTEeHMIA:
TPONM3Mbl M HacTuM. JIBIVOKeHMEe MHOTOKJIETOUHBIX >KMBOTHBIX M UeJIOBEKa:
MbIiieyHast cucrema. Pediekc. CkesieTHbIe MBIIIIBI M UX paborTa.

[Iutanmue opranmusmoB. IlorjoleHne BOAbI, VYIJIEKUCJOTO Taza U
MMHEpPaJIbHbIX BEIIeCTB pacTeHusiMu. [IuTaHMe >KMBOTHBIX. BHYTpUIIOJIOCTHOE U
BHYTPUKJIETOUHOE TIuileBapeHne. [IuMTaHue mMO3BOHOUHBIX >KMBOTHBIX. OTHesibl
MUIIEBAPUTEILHOIO TpakTa. IluieBapuTenbHble Keje3bl. [luieBapurebHasI
CUCTeMa YeJIOBeKa.

Ipixanue opranusmoB. JIpixaHue pacrenuii. JIprxanue skuBOTHbIX. Juddysns
rasoB yepe3 MOBEPXHOCTb KjaeTku. KoskHoe abixaHue. [IbixaTesbHast IOBEPXHOCTD.
JKabepHoe 1 JIErouHoe AbIxaHue. JbIxaHue MO3BOHOUHbBIX KMBOTHBIX U UeJIOBEKa.
OBOJIIOIIMIOHHOE  YCJIOKHEHME CTPOEHMSI JIETKMX II03BOHOYHBIX SKMBOTHBIX.
IlpixaTespHast cUCTEMa YeJioBeKa. MexXaHM3M BEHTWISIUM JIETKUX Y MTULL U
MJIEKOIUTAIONMX. Perynsaumst gbixanust. JIpIxaTeabHble 0OBEMBI.

=



TpaHCITIOPT BeIIeCTB y OPraHM3MOB. TpaHCIIOPTHBIE CUCTEMbBI PACTEHMIA.
TpaHcriopT BellleCTB Yy >KMBOTHbIX. KpoBeHOCHast cucrtemMa U €€ OpraHbl.
KpoBeHocHast cucTrema IIO3BOHOYHBIX SKMBOTHbIX U ueyioBeka. Ceppiie,
KPOBEHOCHbIE COCYAbl UM KpoBb. Kpyru KpoBoobGpalilleHMs. OBOIOIMOHHbIE
YCJIOSKHEHUST CTPOEHMSI KPOBEHOCHOM CUCTEMbI ITO3BOHOUHBIX >KMBOTHBIX. PaboTa
cepllia ” e€ peryJasiumsi.

Boimenenne y opraHusmoB. BbimeneHme y pacteHuit. BbimeneHne y
>kuBOTHBIX. CokpaturenbHble Bakyoym. Opranbl BbigeaeHns. DOuabTparnms,
cekpenyst ¥ 0OpaTHOe BCAChIBaHME KaK MeXaHM3Mbl pabOThl OPraHOB BbIIE/IEHMS.
CBsI3b IIOJIOCTH TeJjIa C KPOBEHOCHOM ¥ BbIIE/INTEIbHONM cucTeMaMiu. BrigeneHue y
ITO3BOHOYHBIX SKMBOTHBIX M uejioBeKa. Iloukn. CTpoenne u QyHKUIMOHUPOBAHME
HedpoHa. O6pa3oBaHMe MOUM Y UeJIOBeKa.

3aluTa y OpraHmMsMoOB. 3alliMTa Y OJHOKJIETOUYHbIX OpraHusmMoB. CHopbl
O6akTepuil ¥ IUCTbI IIPOCTEMIMX. 3alllMTa Y MHOTOKJIETOUHBIX pPaCTeHUN.
KyTukyna. CpencrBa macCMBHOM M XMMMUUECKON 3aIUThl. DUTOHIMII.

3almTa y MHOTOKJIETOYHBIX SKMBOTHBIX. IIOKpPOBBI M MX ITPOM3BOIHBIE.
3aiiuTa opraHusma oOT OoJsiesHel. VMiMmyHHasi cucteMa uesioBeka. KiieTOuHbIM U
T'YMOPaJ/IbHbI MMMYHUTET. BpPOXXAEHHBIM U MPUOOPETEHHBIN CIielpUUecKun
UMMYyHUTET. Teopusi KIOHaJbHO-celeKTuBHOro ummynutera (I1. Opaux, @. M.
bepuer, C. Tonerasa). BocnanuresbHble OTBEThI OPraHM3MOB. POJib BPOSKIEHHOTO
MMMYHUTETa B Pa3BUTUM CUCTEMHBIX 3a00JIeBaHUIA.

PasgpaxkumocTh M peryjasumsi y  OpraHmMsMoB. PasmpaskuMocTb V
OMHOKJIETOUHBbIX oOpraHu3mMoB. Takcuchl. PasgpakumocTb U peryasuust y
pacteHuit. PocToBble BelllecTBa U X 3HaAYEHME.

HepBHasi cucrema u pedJieKTOpHasi peryyasaumsi y >KUMBOTHbIX. HepBHas
CcUCTEMA U €€ OTHEJIbl. DBOJIIOLMOHHOE YCIOKHEHME CTPOEHMSI HEPBHOM CUCTEMBI
Yy SKMBOTHBIX. OTHe/Nbl TOJJOBHOIO MO3Ta ITO3BOHOYHBIX JXMBOTHBIX. Pedrekc u
pednexkTopHas gyra. be3ycioBHbIe 1 yC/IOBHbIE pedJIeKChI.

['ymopasnibHass peryiasiuys M SHIOKPUHHAS CUCTEeMa KMBOTHBIX UM 4YeJIOBeKa.
JKenesbl SHOOKPMHHOM CUCTEMBI ¥ UMX TOPMOHBI. [leiicTBMe TI'OPMOHOB.
B3auMOCBSI3b HEpPBHOM M SHIOKPMHHOM cucTteMm. ['umorasamo-runodusapHast
cucrema.

JeMoHCcTpauyun

[TopTpert: WU. I1. I1aBnoB.

Tabmupbl 1 cxembl: «OTHOKJIETOUHbIE BOAOPOCN», «IMHOTOKJIETOUHbIE
Bogopocin», «baktepum», «IIpocrenime», «OpraHbl IIBETKOBBIX pPaCTEHUIT»,
«CucremMbl OpraHoB TO3BOHOUHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHMe
HaceKkombIx», «Tkauu pacrenuin», «KopHeBble cuctembl», «CTpoeHue cTebJIsI»,
«CTpoeHne NMCTOBOM IUIACTUMHKM», «TKaHM >KMBOTHBIX», «CKeJieT uejioBeKa»,
«IInmeBapurtenpbHasts cucrema», «KpoBeHocHasi cucrema», «/IpIxaTesbHas
cucremar, «HepBHas cucreMmar, «Koxka», «MbplIi1euHas cucremar,
«BoigenmurenbHasi cucreMa», «DHIOOKpUHHAsA cuctema», «CTpoeHMe MBbIIIbI»,
«mmynnrer»,  «Kuimeunomosoctueie»,  «CxemMa  NUTaHMUS  PaCTEHUIN»,



«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX SKMBOTHBIX», «CTpoeHme TIUApPhI»,
«Ctpoenne minaHapum», «BHyTpeHHee cTpoeHMe HOXAEBOro uepBs», «HepBHas
cuctema  pbib», «HepBHasgs cucrema ggrymku», «HepBHas — cucrtema
npecMbIKawomxcsa», «HepBHasa  cucrema  ntui», «HepBHas — cucrtema
MJIeKonuTalonmx», «HepBHas cucrema uesioBeka», «Pediiekc».

O6opynoBaHue: CBETOBOM MMKPOCKOI, MMKpPOIMperapaTbl OZHOKJIETOUHbBIX
OpraHM3MOB, MUKpOIIpernapaTbl TKaHel, PaKOBMHbI MOJIJIFOCKOB, KOJIJIEKLIUNA
HACEeKOMBIX, UIJIOKOXKUX, >KMBbIE IK3E€MILISIPbl KOMHATHBIX pPaCTeHMIA, repobapum
pacTeHui pas3HbIX OTHEJIOB, BJIaKHbIe IIperapaTbl >KUMBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKLIMM OeCIO3BOHOYHBIX >KMBOTHBIX, CKeJIeT uYeJIOBeKa,
0bopymoBaHMe IJI JeMOHCTPALMY ITOYBEHHOTO ¥ BO3MYIIIHOTO MTUTAHMS PacTeHMIA,
paclieruieHnst KpaxMasia ¥ 6eJIKOB IO, JeiCTBMeM (pepMeHTOB, 000 Py IOBaHMe [IJIs
IeMOHCTpAIMM OIBITOB 10 M3MEpPEeHMIO XM3HEHHOM E€MKOCTM JIETKMX, MeXaHM3Ma
IbIXaTeJbHbIX IBUKEHMI, MOJIE/IM TOJIOBHOTO MO3Ta Pas/MUHbIX SKMBOTHBIX.

JlaboparopHas paborta «lI3yueHne TKaHeil pacTEHUIN».

JlaboparopHas paboTta «lI3yueHne TKaHeil SKMBOTHBIX».

JlaboparopHas paborta «lI3yueHne opraHoB IIBETKOBOI'O PACTEHMSI».

Tema 10. PasmHOKeHMe M pa3BUTHE OPraHM3MOB

@opMbl pa3MHOKEHMSI OpPraHM3MOB: Oecriojioe (BK/IIOYasi BereTaTMBHOE) U
nmojioBoe. Bupapl  6ecrioyioro  pa3sMHOKEHMS:  ITIOYKOBaHME,  CIOPYJISILIMS,
dbparmeHTalys, KJIOHUPOBAHME.

[TomoBoe pasmuoskeHue. IloyioBeie KieTky, mim rametbl. Meiios. Cragun
Merio3a. [loBemenne xpomocoMm B Meno3e. Kpoccunarosep. Buosiornueckmii CMbICIT
Melo3a ¥ II0JIOBOrO Iipolecca. Meio3 ¥ ero MecCcTO B SKM3HEHHOM IMKJIe
OpTraHM3MOB.

[Ipen3apoppiiieBoe pasButue. ['ameToreHes y skMBOTHbIX. [10J10BBIE Kejie3bl.
OO6paszoBaHue 1 pasBUTHE TOJOBbIX KjIeTOK. CriepmaroreHe3 u ooreHes. CTpoeHne
TTOJIOBBIX KJIETOK.

OnyogoTBOpeHMe U SMOPMOHAJIBHOE pas3sBUTME KMBOTHBIX. (CIIoCOOBI
OIJIONOTBOPEHMS: Hapy>kHOe, BHyTpeHHee. [lapTeHOreHes.

VHauBuayaJbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPUOJIOrus — HayKa
O pasBuTuM opraHusMoB. MopgoreHez - ogHa M3 I[JIABHBIX IMPOOIEM
ambprosorny. Kornemnmmug mopgorenos wn  mozesn mopgoreresa. Cragum
SMOpHMoreHesa XMBOTHBIX (Ha IpuMepe Jryiiku). [Ipo6aenne. Tumbl gpobsieHNs.
JlerepMriHMPOBAHHOE M HENEPMIHHUPOBAHHOE JpobieHne. biacryira, bl
6stacrysr. OcobeHHOCTM ApoOJIeHUST MJIEKOMUTAIOIIMX. 3apOobIlieBble JIMCTKU
(racTpysistius). 3aKkjaagKa OpraHoB M TKaHe! M3 3apOIbIIIEeBbIX JIMCTKOB. B3anmuoe
BJIMSIHME YacTel pa3BMBAIOIIErocs 3apofpbliiia (3MOpMOHAIbHAST WMHIYKIIMNS).
3akjagka TIlaHa CTPOEHMsS SKMBOTHOTO KaK  pesyjbTaT MepapXUUecKux
B3aMMOJENCTBUI TeHOB. BimsiHuMe Ha 3MOpMOHa/IbHOE pas3sBUTHE Pa3JINIHBIX
(haKTOPOB OKPY’KAIOIIEN CPemIbI.

Poct u pasButme >kuBOTHBIX. [locTamOGpuoHasibHBIM Mepuon. [Ipsamoe u
HerpsiMoe pasBuTue. PasButume ¢ meTramopdo3oM Yy OeClIO3BOHOUHBIX U



MMO3BOHOYHBIX >KMBOTHBIX. DBuojiormyeckoe 3HaueHue TMPSIMOTO U HEMPSIMOTO
pasBUTHUSI, UX pacIpocTpaHeHMe B Ipupoje. TUIbl pocTa >XMBOTHbIX. DaKTOPHI
peryJsiliii pocTa >KMBOTHBIX U yejioBeka. CTaayuy MOCTIMOPMOHAILHOTO Pa3BUTUS
Y JKMBOTHBIX U uejioBeKka. [lepmoabl oHTOreHe3a uesioBeka. CTapeHue 1 CMepTh Kak
610JI0rMYecKue MpoLecChl.

PasmHoskeHmne u pasButue pacteHuit. I'ameroput u cropodur. Meio3 B
KM3HEHHOM LMKjae pactenui. OO6pasoBaHue cIIop B IIpollecce Meno3a.
l'amerorenes y pacrenuit. OIUIOOOTBOpeHME U  pasBUTHME PpPaCTUTEIbHbBIX
opranusmoB. [IBolfHOe OIIOAOTBOpEHMe Y IIBETKOBbIX pacTeHuit. ObpasoBaHue u
pa3BUTHE CEMEHM.

MexaHM3Mbl PETYJISLIMM OHTOTeHe3a Y PaCTeHUM U SKMBOTHBIX.

JeMoHCcTpauymn

[Toptpetsr: C. I'. HaBammu, X. [lInemaH.

Tabmuibl u cxembl: «BereraTuBHOe pasMHOKeHMe», «Tumbl 06ecrojoro
pasMHOXXeHUs1», «Pa3sMHOKeHMe XJaMUAOMOHAaAbl», «Pa3MHOKeHMe IBIJIEHbI»,
«PasmHOKeHMe ruapbi», «Meitos», «XpoMmocombl», «I'ametorenes», «CtpoeHue
SIMLIEKJIeTKM U criepMmaTto3onna», «OCHOBHbIE CTaauy OHTOreHesa», «IIpsimoe u
HempsiMmoe pasBuTue», «Pa3BuTme Maickoro xyka», «Pa3BuTue capaHum»,
«PasButne ngarymiku», «JlBoiHOe OIUIOJOTBOpPEHME Y IIBETKOBBIX PaCTEHUI»,
«CTpoeHne ceMsiH OJHOAOJbHBIX M IBYIOJJbHBIX pacTeHuin», « ) KM3HEHHbIN LVIKII
MOPCKOM  KamyCTbl», <«)KM3HEHHBbII UMKJI Mxa», <«)KM3HEHHbIM  IUKII
MarnopoTHUKa», « KM3HEeHHbIN LMKJT COCHbI».

O6opynoBaHMe: CBETOBOM MMKPOCKOII, MUKPOIIpenapaThbl SUIEKIETOK U
CIIepMAaTO30MI0B, MOJeb «LIMK/I pasBUTHSI JISATYILKM».

JlaboparopHas pabora «M3yuyeHue CTpoeHMs IOJOBBIX KJIETOK Ha T'OTOBBIX
MMKpOIIpernapaTax».

IIpakTueckass pabora «DBrbisBieHMe NIPU3HAKOB CXOACTBA 3apOjbILIei
MTO3BOHOYHBIX SKMBOTHBIX ».

Jlaboparopuasi pabora «CTpoeHme OpraHoB pPasMHOXKEHMSI BBICIINUX
pacTeHun».

Tema 11. I'eHeTMKa - Hayka O HAaCJHE€ICTBEHHOCTM M M3MEHUYMBOCTU
OpraHM3MOB

Vctopusi cTaHOBJIeHMS W pasBUTHS TeHETMKM Kak Hayku. Paboter T
Meunpens, I'. ne ®pusa, T. Moprana. Posnb oTeuecTBEHHBIX YUEHBIX B Pa3sBUTUM
renetuku. Pa6orer H. K. KonbuioBa, H. Y. Basuiosa, A. H. Benosepckoro, I'. [I.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OcCHOBHbIE TeHETUYECKNE TOHSITUSI ¥ CUMBOJIbI. I OMOJIOrMYHbIE XPOMOCOMBI,
ajiyiejibHble T'eHbl, aJbTepHATUBHbIe IPU3HAKMU, AOMMHAHTHBIA U pelieCCUBHbIN
MpU3HaK, TOMO3UT'OTa, TeTEPO3UTOTA, UMCTas] IMHUS, TUOPUIbI, TeHOTUIT, DEHOTUII.
OcHoBHBIE ~ METOObI  TEHETUKM:  T'MOPUIOJOTUYECKUIA,  LIMTOJOTMUYECKUM,
MOJIEKYJISIPHO-T€HETUYUECKUA.

JeMoHCcTpauyumn



[Toptpetsr: I'. Menpgens, I'. me ®pus, T. Mopran, H. K. Konbsuos, H. W.
BasunoB, A. H. benosepckuin, I'. [I. Kapneuenko, 0. A. ®umunuenxko, H. B.
TumodeeB-PecoBckuii.

Tabsmiibl u cxemMbl: «MeToibl rTeHETUKN», « CXeMbl CKpellBaHUSI».

JlabopatopHas pabora «[Iposopmia Kak  OOBEKT  TeHeTUUYeCKuUX
MCCJIeIOBAHUI».

Tema 12. 3aKOHOMEPHOCTU HACJ/IEICTBEHHOCTH

MoHorubpuagHoe ckpeiyBanue. IlepBbiii 3akoH MeHzaenst - 3aKOH
enMHOoOoOpasus TMOPUIOB MepBoro mokosieHusi. [paBuio nomuHmupoBanus. Bropoi
3aKOH MeHpensa - 3akOH paclierieHus MpusHakoB. LuTosiornueckie OCHOBBI
MOHOTMOPUIHOTO CKpeIBaHus. ['Umoresa 4nMCTOThI raMer.

Amnanmusupyiolliee ckpemyBaHyue. [IpoMeskyTOUHbIN XapaKTep Hac/IeIOBaHMSI.
PacmienieHne mpu3HaKOB MIPM HETIOJTHOM JOMMUHMPOBAHUMA.

HurnbpugHoe ckpelBanue. TpeTuit 3akoH MeHesst — 3aKOH He3aBMCUMMOTO
HacJeqoBaHMs MIPU3HAKOB. IluTosornyecke  OCHOBBI  AUTUOPUIHOTO
CKpellBaHMs.

CuerieHHOe HacjienoBaHue mnpusHakoB. Pabotel T. Moprana. CuerieHHOe
HacjeooBaHMe TE€HOB, HapyllleHMe CHeIUIeHMS MeXIy reHaMyu. XpOMOCOMHast
Teopusl HaCJIeCTBEHHOCTM.

I'eneTtuka 1oJjia. XpoOMOCOMHBIM MeXaHU3M OIlpeesIeHN s 1Tojla. AyTOCOMBI U
MIOJIOBbIe XPOMOCOMbBI. ['OMOraMeTHBIM ¥ reTeporaMeTHbIM IOJ. ['eHeTMueckas
CTPYKTYpa IOJIOBBIX XpomMocoM. HacyienoBaHme mpu3HaKoB, CIIETVIEHHBIX C TTOJIOM.

['eHoTHII KaK 1e0cTHas cucrema. [lieoTponust — MHOSKeCTBEHHOE Je/CTBIE
reHa. MHOKECTBEHHbI a/leJiM3M. B3auMmomencTBue HeasulebHbIX TI'eHOB.
KomrmiemenTapHocTb. Dmncras. [lommmepusi.

['eHeTMYeCcKMin KOHTPOJIb PasBUTUS paCTEHMI, SKMBOTHBIX M UeJIOBEKa, a
TaKkske (QU3MOJOrMUecKuX IIPOLIeCCOB, ITOBEOEeHMS M KOTHUTUBHBIX (QYHKIIMIA.
['eHeTHMuecKMe MexXaHU3Mbl CMMOMOTreHe3a, MeXaHM3Mbl B3aMMOAEMCTBUST «XO3SIMH
— TapasuUT» U <«XO3IMH - MUKpOOMOMm». ['eHeTMuecKme acmeKkTbl KOHTPOJIS U
M3MeHeHMsI HaceqCTBeHHOM MHMOopMalMi B TIOKOJIEHUSIX KJIETOK M OpraHu3MOB.

JeMoHCcTpauyun

[Toptpetsi: I'. Mengens, T. MopraH.

Tabymubl u cxembl: «IlepBbiil M BTOpoM 3akKOHbI MeHnensi», «TpeTuit 3aKOH
Menpens», «AHanu3upylolllee ckpelyBaHue», «HemomHoe poMMHMpPOBaHMEY,
«CuenyieHHOe HacJIelOBaHMe IMPU3HAKOB Yy npo3obmiibl», «['eHeTuka Tmosa»,
«Kapuotun uyenoBeka», «Kapmotun pgposzobmibi», «KapuoTum nTUilbI»,
«MHOXeCTBeHHbIN aJuIe/In3M», « B3auMoeiicTBye TeHOBY.

O6opynoBanmue: Moneab [JisI AeMOHCTpallMy 3aKOHOB eIuMHO0Opasus
rMOpuUIOB TIepBOTO IIOKOJIEHUSI U pacliellieHus MPU3HAaKOB, MOHeab mOJs
IeMOHCTpallMy 3aKOHAa He3aBUCMMOTO Hac/JeIOBaHMSI MPU3HAKOB, MOAENb [IJis
IEeMOHCTpaluy CILEIJIEHHOTO Hac/ieloBaHMs TPU3HAKOB, CBETOBOM MMKPOCKOTI,
MUKporpernapar: «Ipo3odua».



[IpakTueckas pabora  «l/3yueHme  pe3yJbTaTOB  MOHOTMOPUIHOTO
CKpeIIMBaHus Y IPO30DUIbI».

IlpakTueckass  pabora «3yuyenne pe3ysbTaTOB  IUTMOPUIHOTO
CKpeIIMBaHus Y IPO30DUIbI».

Tema 13. 3aKOHOMEPHOCTH U3MEHUYMBOCTH

BsaumopeicTBue reHoTMIla M cpenbl npu  QopmupoBaHuM (heHOTHIIA.
M3meHUMBOCTb Ipu3HaKoB. KauecTBeHHble M KOJIMUECTBEHHbIE TMpU3HaKU. Buabl
M3MEHUYMBOCTH: HEHAC/IEICTBEHHAS ¥ HAac/IeACTBEHHas].

MoanbukaimonHass M3MeHUMBOCTb. Ponb cpegbl B (OpMUPOBAHUMU
MoaubMUKaIMOHHOM M3MeHuMBOCTM. Hopma peakiuy mpusHaka. BapuaiiMoHHbIN
psin u BapuanmoHHass KpuBast (B. MoranHcen). CBoiicTBa MOAMGMUKAIMOHHOM
M3MEHUYMBOCTH.

['enoTunmueckast 3MeHUMBOCTh. CBOMCTBA I'€HOTUIINYECKOM M3MEHUMBOCTH.
Buapl reHOTUIIMYECKON M3MEHUYMBOCTI: KOMOMHATUBHAS, MYy TallMOHHAS.

Komb6uHaTtuBHasi M3MeHUYMBOCTb. Meio3 ¥ IIOJIOBOM IIpOlleCcC — OCHOBa
KOMOMHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHOM M3MEHUMBOCTM B CO3IaHUMU
reHeTMUYeCKOro pasHooOpasus B mpefesiaXx OJHOTO BUA.

MyTaiMoHHass M3MeHUYMBOCTb. Buabl MyTaluit: reHHble, XPOMOCOMHbIE,
reHoMHble. CHOHTaHHble WM  MHOYUMPOBaHHble  MyTaluu. SlnepHble U
uuTOoIIasMaTmuueckue myrtanyu. ComaTtudeckue M MOJIOBble MyTanyuu. IIpuunHbI
BO3HMKHOBEHMSI MyTauui. MyTareHbl ¥ UX BAUSHME Ha  OPraHU3MBbI.
3aKOHOMEPHOCTM MYTAIMOHHOI'O Tporecca. 3aKOH TOMOJIOTMUYECKUX pSIOB B
HacsenctBeHHoM m3aMmeHumBocTu (H.W. BaBuimos). BHesinepHast M3MeHUMBOCTb U
HaCJeqCTBEHHOCTb.

SnureHerka # SIUTEeHOMMKAE, pOJIb SIIHUTEHETHYECKHX (YAaKTOPOB B
HAaCJIeJOBaHHI 1 H3MEHYHBOCTH (QEHOTHITHYECKHUX ITPHIHAKOB YV OPIraH3MOB.

JdeMoHCTpauyuu

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupr ¥ cxembl: «Bupgbl usMeHumBocTH», «MoaudukaioHHas
MU3MEHUYMBOCTDY, «KombuHaTBHas M3MEHUYMBOCTD», «Mei103»,
«OrmnogorBopenne», «I'eHeTnueckne 3a60eBaHMsI UyesioBeKa», « BUabl MyTaumin».

O6opynoBaHue: >KUBble M repOapHble 5K3eMIUISIPbl KOMHATHBIX PAaCTEeHMI,
pucyHku (poTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUIaMU M3MEHUYMBOCTH.

JlabopaTopHast paborta «HccnemoBanue 3aKOHOMEPHOCTEN
MOIM(PUKALMOHHON M3MEHUMBOCTH. [locTpoeHue BapualMOHHOrO psga U
BapMAaIMIOHHOW KPUBOW».

Ilpaktnueckass pabora «Myrammm vy  #Opo3odmyibl  (Ha  TOTOBBIX
MMKpoITpernaparax)».

Tema 14. I'eHeTHKa yes0BeKa

Kaprotun uenoBeka. MexxgyHapomgHasi IporpaMma MCC/IeOOBaHMSI TeHOMa
yejjoBeka. MeToapl  M3yYeHMS] TE€HETMKM  UeJIOBeKa: TeHeaIoTMYeCcKUi,
6JIM3HEIIOBbI, LIMTOreHeTUYeCKUM, MTOITYJISIIIMIOHHO-CTATUCTUUECKIMN,
MOJIEKYJISIPHO-T€HETUYUECKUA. CoBpemeHHOE orpeiesieHNe reHOTHIIA:



MTOJIHOTEHOMHOE CEKBEHMPOBAaHME, TeHOTUIIMPOBAaHME, B TOM YMCJIE€ C ITOMOIIbIO
[TIIP-anamm3a. HacnegcrBeHHble 3a60/ieBaHMs yejioBeKa. ['eHHbIe 1 XpOMOCOMHbIE
6osie3HM 4YejoBeKa. bosie3HM C HaC/HeICTBEHHON IpeapacIioIOsKeHHOCTHIO.
3HaueHye MeIULMHCKOM T€HEeTUKM B MPeOTBpPAIleHN ¥ JIeUeHUM IeHeTUYeCKUX
3ab0yieBaHMI YejioBeKa. MeauKo-TeHeTuYecKoe KOHCY/bTupoBaHue. CTBOJIOBbIE
KieTku. [IoHSITHME «TeHeTUYecKoro rpysar». DTUUYECKMe acCIeKThbl MCCJIeIOBAaHMII B
006J1aCTV peIaKTUPOBaHMs reHOMa ¥ CTBOJIOBBIX KJIETOK.

I'enetnueckne (akTOpPbl IIOBBLIIIEHHOM YYBCTBUTEJIBHOCTM YeJIOBEKa K
bu3nyecKoOMy ¥ XMMMUYECKOMY 3arpsI3HEHMIO OKpPYsKalollei cpeabl. I'eHeTnueckast
MPeIPaCIIO/IOKEHHOCTh UeJIOBEKA K IAaTOJIOTMSIM.

JeMoHcTpauymn

Tabmuupl 1 cxembl: «Kapuotun uenoBeka», «MeToabl M3yUYeHMs] T€HETUKMU
yeJioBeKa», «['eHeTueckne 3a00/IeBaHMST YeJIOBEKA».

IIpakTueckas pabora «CocraBiieHye 1 aHaJIU3 POAOCIOBHOM».

Tema 15. Cenekuys opraHnsMoB

IomMecTukanus ¥ cejJeKuus. 3aposKOeHue CeJeKUuMM U IJOMeCTUKAlUMA.
Yuenune H. WM. BaBuinoBa o IleHTpax MNIpOMCXOXAEHMS ¥ MHOroobpasus
KYJbTYPHBIX pacTeHuir. Posib ceiekiiMy B CO3HAaHUM COPTOB PACTEHUM U TOPOJI
>kMBOTHBIX. CopT, 1mopoja, INTaMM. J3aKOH TOMOJIOTMYECKUX PSIAOB B
HacjiencTBeHHoOM wm3MeHumBoctTM H. WM. BaBwioBa, ero 3HaueHue s
CEeJIEKLIMOHHOM PabOTHI.

MeTtonpl ceeKIMOHHOM paboThl. VCKyCCTBEHHBINI OTOOp: MaCCOBBIN U
VHIVBUIYAJIbHBIN. OTarbl KOMOMHAIIVIOHHOM CeJIeKLIVN. WcnprTanme
MPOM3BOAUTENEN MO IOTOMCTBY. OTOOpP IO TEHOTUITY C IIOMOIIbIO OLIEHKU
dbeHOTHIIAa TOTOMCTBA ¥ OTOOP IO F'eHOTUITY C TIoMoIIbio aHaym3a [JHK.

VcKyCcCTBEHHBII ~ MyTareHe3 KaK  METOJ  CeJeKIUMOHHOM  paboThl.
PanyaliioHHbIN ¥ XMMUYECKMI MyTareHe3 Kak MCTOYHUK MYTAlUM Y KYJbTYPHbIX
dopm opraHmsmMoB. lcmosb30oBaHME T'€HOMHOI'O pemaKTUPOBAHMSI M METOIOB
pekoMOuHaHTHBIX [IHK 111 mosryueHnst CXogHOTO MaTepuasia Ajisl CeJIeKIINA.

[Toryuenme TTOJINTLJIOUIOB. BryTpuBumoBas ruopuausanmus.
bauskopogcTBeHHOE — CKpelluBaHMe, WM MHOpumuHr.  HepomcrBeHHOe
CKpelyBaHue, winm aytopumuur. ['ereposmuc u ero mnpuumHbl. Mcrosib3oBaHue
rereposuca B ceynexkuunu. OtpanéHHas rubpummsanys. Ilpeomonenue Oecruionyis
MEKBUIOBBIX TMOPMIOB. JOCTIMOKEHMSI CeJIeKIMM PACTeHMII U SKUBOTHBIX.
«3eJIEHAT PeBOIFOLIHAY.

CoxpaHeHMe ¥ U3y4yeHMe TeHEeTMUYECKUX PeCypPCOB KYJIbTYPHBbIX pacTeHUI U
UX IOMKUX  poOuuer OJid  CO3OAaHMSI HOBBIX COPTOB UM TI'MOpUIOB
CeJIbCKOXO3SMCTBEHHbIX  KYJIbTYp. ZJ3yyerHwe, COXpaHeHwue o  YIIpPaBJICHIE
TeHEeTHYECKHMH Pecypcamil CeJIbCKOXO3IHCTBEHHBIX M IMPOMBIC/IOBBIX KIBOTHBIX B
eI YAYYLIeHHUS CYIeCTBYIOIMX M CO34aHVSI HOBBIX ITOPOJ, JIMHMII U KPOCCOB, B
TOM YHCIe C IIPHMEHEHHEM COBPEMEHHBIX METOAOB HAYYHBIX JHCC/IEJOBAHHI,
ITePENOBBIX HIEM M MePCIEKTHBHBIX TEXHOJIOTHIL.

JeMoHCcTpauyumn



[Toptpeter: H. W. BaBunos, U. B. Mwuuypun, I'. [I. Kapneuenko, II. II.
JIykbsiHeHKO, B. JI. Actaypos, H. Bopnoyr, [I. K. Benses.

Tabmuup! u cxeMbl: «LleHTpbI MPOUCXOKIEHUS ¥ MHOTO0Opasus KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTMUYECKUX PSIIOB B HACJIEACTBEHHON M3MEHUYMBOCTUY,
«Mertonpl cenekimumn», «OtmaneéHHas ruopuamsanusi», « MytareHes».

JlaboparopHas pabora «V3yueHre COPTOB KYJbTYPHBIX PACTEHMI U TIOPO/I
ITOMAIIIHUX JKMBOTHBIX».

JlabopaTopHasi paborta «l/3yueHne MeTOAOB CEJEKIINN PACTEHUIT».

IIpakTHueckast pabora «IIpuBMuBKa pacTeHUn».

OKcKkypcusi «OCHOBHbIe METOAbl M AOCTVMKEHUSI CeJIeKLUMM pacTeHuin u
SKMBOTHBIX (Ha CEeJIEKIIMOHHYIO CTaHIINIO, IIJIEMEHHYIO dhepmy,
COPTOMCIBITATEIbHBIM YYaCTOK, B TEIIMYHOE XO3SMCTBO, B JIaOOPaTOPHUIO
arpoyHMBEpPCUTETA MM HAYYHOTO LIEHTPA)».

Tema 16. bBuorexHonorus u cMHTETYECKas 6MOI0rys

OOBbeKTbl, MUCIIOJb3yeMble B OMOTEXHOJOTUM, — KJIETOUHble M TKaHEBbIE
KYJIbTYPHI, MMKPOOPTraHMU3MBblI, 170:¢ XapaKTepUCTUKa. TpaguioHHas
O6MoTexXHOMIOTUSI:  XJieboreueHne, IIOJyYyeHMEe KUCJIOMOJIOUHBIX IPOIYKTOB,
BUHOAeme. Mukpobuosornyeckuii cuHTe3. OOBeKTbl MMKPOOMOJJIOTNUECKUX
texHoJiorui. [TponsBoacTBO 6€1Ka, aMUHOKMUC/IOT M BUTAMMUHOB.

CosgaHne TEXHOJOTUM Y MHCTPYMEHTOB lieJieHaIllpaBJIeHHOTO M3MEHEHUS U
KOHCTPYMPOBAHMS T€HOMOB C II€JIbIO IOJTYUYEeHMS] OPTaHM3MOB M UX KOMIIOHEHTOB,
copepsKallMx He BCTPeYalolnecs: B IpUpoIe OMOCUHTETUUYECKME ITYTH.

Knerounast uH>keHepusi. MeToabl KyJbTYphl KJIE€TOK M TKaHEM PacTeHUI U
>kMBOTHBIX. Kpuobanknu. Comatnueckas ruopuausanyus ¥ COMaTUUECKUIA
sMmOpuorenes. lcrosnb3oBaHMe TaIlJIOUIOB B cejeKkuumM pacTenuit. [lloyyedne

MOHOK/IOHA/IbHBIX aHTHUTEL. Hcrmop3oBaHme MOHOK/IOHA/IbHBPIX o
ITOJTMK/IOHA/IPHBIX AHTHTET B MeguiyuHe. VICKyCcCTBEHHOe OIlJIOJIOTBOPEHNE.
PekoHCTpyKIIMS AVIIEKJIETOK u KJIOHMPOBaHMe SKUBOTHBIX. Mertop,

TpaHCIJIAHTALMU SIIep KAeTOK. 7TexHO/I0rui O340pPOBJIEHHS, KYJIbTUBUPOBAHUS I
MHUKPOKJ/IOHA/IPHOTO PA3MHOKEHMSA CeJTbCKOXO3IHCTBEHHBIX KYJ/IBTYP.

XpoMOCOMHasT ¥ TeHHasl MHyKeHepus. VICKyCCTBEHHBII CHMHTE3 TeHa U
KoHCTpyupoBanme pekomouHaHTHeIX [IHK. Cozzanme TparcreHHpIx OpraHiu3MOB.
HocTuskeHusT UM TEepCIeKTUMBBI  XPOMOCOMHOM ¥  TeHHOW  MHXKeHepUM.
OKOJIOTMYECKMEe U ITUYECKMe ITPoOIeMbl T€HHOM VHKeHepUN.

Mepunmnackue ouorexHonorun. Ilocrrenomuast nmudponas meauiiuHa. ITLHP-
IMardHocTuka. MeTaboJIOMHBIM aHa/INM3, TEeHOLIEHTPUYECKUII aHaJIu3 IpoTeoMa
yeJIOBeKa [IJISI OILIEHKM COCTOSIHUSI ero 370poBbsi. McIosb3oBaHMe CTBOJIOBBIX
KneTok. TaprerHast Tepanus paxka. 3D-6mouHkeHepus mOJisg  paspabOTKU
dbyHIaMeHTaIbHbIX OCHOB MEIMUIIMHCKUX TEXHOJIOTMIA, CO3HaHMUsI KOMILIEKCHBIX
TKaHel COYeTaHMEeM TEeXHOJIOTMI TPEXMEPHOTOo OMONMPUMHTMHTA U cKaddoyigmHra
ILJISI PeIleHnsT 3a1a49 IIepCOHAIM3MPOBAHHON MEIVIINHEI.

CosgaHue BEKTOPHBIX BaKIMH C IeJbI0 ObecreueHuss KOMOMHMPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycTaHOB/ieHME MOJIEKYJISIPHBIX MeXaHM3MOB



dyuxkumonupoBauusi PHK-comepskaiiiMx BUpPYyCOB, BbI3bIBAIOIINX OCOOO OTacCHbIe
3a60JieBaHMS yesloBeKa U SKMBOTHBIX.

HemoHcTpauym

Tabsmibl u cxembl: «Vcroyib30BaHNEe MUKPOOPTaHU3MOB B ITPOMBIIIIEHHOM
mpou3BoACTBe», «KneTouHas nHxeHepusi», «I'eHHass MHXXeHepusI».

JlaboparopHas paborta «l3yueHne 06beKTOB OMOTEXHOJIOT Y.

ITpakTiueckas pabora «IlosyueHre MOJIOYHOKMCIIBIX IIPOAYKTOBY.

OKcKypcusi  «bBuoTexHoJIOrMS - BadkHeMINIasi TPOM3BOAMTENbHAS —CUJjIa
COBpEMEHHOCTM (Ha 6MOTEeXHOJIOTUYECKOe ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxpeHyue ¥ pa3BUTHE 3BOJIIOLMOHHBIX IIPENCTaBJIEHUMA B
6monornu

OpomonionHas Teopust Y. [lapBuHa. IIpenrnochuiky BO3HMKHOBEHMS
napBuHM3Ma. JKusHb 1 Hay4Has aesteabHocTb Y. [lapBuHa.

I BysKyILMe CiiTbl 9BOIONMY BUaoB 1o Y. JapBuHy (BbICOKAsi MHTEHCUBHOCTD
pasMHOXXeHMSI OpraHM3MOB, HacCJeICTBEHHasl M3MEeHUMBOCTb, Oopbba 3a
CyIlIeCTBOBaHMe, eCTeCTBEHHbIN U MCKYCCTBEHHbIN OTOOD).

Odopmienne cunternueckon Teopum sBosoiuu (CTO). HenrpanbHas
Teopusi sBojonuyu.  CoBpeMeHHasl  IBOJIIOLMOHHAS  Ouosiorust.  3HaueHue
SBOJTIOIIMOHHO Teopuy B (pOpMIMPOBAHUY €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa.

JeMoHCcTpanymn

[Toptpetsr: Apucrorens, K. JInaueir, XK. B. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosbe, Y. TapBun, C. C. YerBepukos, 1. W. llImansraysen, Ix. XonagenH, 1. K.
benses.

Tabmuupr u cxembl: «Cucrema skmBom mnpuponbl (o K. JIuaHE0)»,
«JlectHuila kuBbIX cyilecTB (o Jlamapky)», «Mexauusm ¢GoOpMUPOBaAHNUS
npucnocobyieHnin y pacTeHuit U XMBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapipyTa nmyremectsus Y. Ilapsuna», «Haxonku Y. [lapBuHa», «@opmMbl 60pbObI
3a cyiecTBoBaHMe», «Ilopogbl romyben», «MHoroobpasue KyJbTypHBIX (OpM
KamycTbi», «[Topoabl JOMaIIHUX KUBOTHBIX», «CxXema 0Opa3oBaHMsI HOBbIX BUIOB
(mo Y. [HapBuny)», «CxemMa COOTHOIIEHUS [BVKYIIUX CUJT 3BOJIIOLIAN»,
«OCHOBHbIE TIOJIO’KEHMSI CUHTETUYECKOM TeOPUM IBOJTIOIIMN».

Tema 2. MUKposBoMmOLMS U €€ pe3y/IbTaThl

[Torrynsiumst Kak sjieMeHTapHas eauHuiia 3Bosonun. CoBpeMeHHbIe MEeTO bl
OIIEHKM T'€HEeTHMYECKOTrO pa3sHooOpasus U CTPYKTYpPbl MONyJsnui. V3meHeHue
reHopoHIA TOMy/SIIMM KaK 32JIEMEHTApHOe 3BOJIIOIVOHHOE SIBJIeHMe. 3aKOH
reHetnuyeckoro paBHoBecust JI>k. Xapau, B. Baitn6epra.

OneMeHTapHble (aKTOpPbl (ABMKYIIME CUJIbI) 3BOJIONMK. MYyTallMIOHHBIN
nporiecc. KomOuHaTMBHasET M3MeHUMBOCTb. [lpeiidp TeHOB -  ciIydyaifHbIe
HeHallpaB/ieHHble M3MEHeHMs YacTOT a/uiejie B MOmyaanusx. ODddekT
OCHOBartensl. IP@exr OyrbotoyHOro ropJbiiikd. CHIDKEHHE TeHeTHYECKOI'O
PA3HO00pasziua: mpudnHbel i caeqcrsiuid. lIpossiieHmne 3Q@ekra aperigpa reHoB B



boblx M MaJIbIX  romysanugx.  Mwurpanyu.  Vsonamus  MOmyISILvnAG
reorpadmuyeckas (IIpoCTpaHCTBEHHas1), 6uoornveckas (pernpoayKTUBHasI).

EctecTBeHHbIM OTOOp - Hampap/siiomyii  (axktop sBosouuu. DOopMbl
€CTeCTBEHHOro OTOopa:  IBMKYIIMM, CTAaOWIM3UPYIONIIUIA,  pa3pbIBaIOLIUNA
(mu3pyntuBHbIN). [losoBoit oT6Op. BO3SHMKHOBEHME M IBOIOLMSI COIMAIBHOTO
MIOBEJIeHMS SKMBOTHBIX.

[Iprcnoco6/ieHHOCTh ~ OpPraHM3MOB  KaK  pe3yJbTaT  MMUKPOSBOJIIOIMNA.
BosHukHOBeHMe  TpUCHOCOOJieHui y  opraHmsmMoB.  Apomopdo3bl 1
uauoamanTanyu. ITpumMepsl MpucrocobyieHnit y opraHnu3MoB: Mopdosiornueckue,
dbusmnosornueckme,  Ouoxmummueckme,  moBemeHUYeckre.  OTHOCUTEBHOCTD
MPUCIIOCOOJIEHHOCTM OPraHM3MOB.

Bun, ero kpurtepum u CTpykTypa. BumooOpasoBaHue KaK pe3ysbTar
MMKpO3BOJIIOLIMKU. M3ossimsa — kimodeBon (aktop BupoobOpasoBanus. [yt u
CITOCOOBI BUI000OpA30BaHM: aJuIoNaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUUECKOe (9KOJIOTMUECKOe), «MI'HOBEHHOE» (moymmIIIOMaM3anus,
rubpuausanyus). JJMTebHOCTh 9BOTIOLMOHHBIX IIPOIECCOB.

Mexanu3mbl GOpMUPOBaHMS OMOJIOIMUECKOI'O pasHOOOpasusl.

Posb  3BOMIIOLIMOHHONM OMoOJIOrMM B pa3pabOTKe HAyYHbIX METOIOB
coxpaHeHMs: 61Mopa3sHo00Opasysa. MUKPOIBOMIOLMS M KOIBOJIIOLMS IMapasUTOB U UX
x0351eB. MexaHu3mbl (GOpMUPOBAHMS YCTOMUMBOCTM K aHTMOMOTUKAM M CIIOCOOBI
60pBHOBI C HEM.

JeMoHCcTpanymn

IToptpertsr: C. C. YerBepukos, . Maiip.

Tabmuupl M cxembl: «MyTalMOHHAsT WM3MEHUMBOCTb», «llomynsiyonHas
CTPYKTypa Bumar», «Cxema mposiBjieHns1 3aKkoHa Xapayu-Bainubeprar», «IBuskylime
CUJIbI 3BOJIIOLIUM», «DKOJIOTMUECKasT M3OJISIIMS TOMyJISIINI CeBaHCKOM (open»,
«I'eorpadmyeckass M30JSIMUS  JIMCTBEHHUIIBI CUOUPCKOM ¥ JIMCTBEHHMUIIBI
naypckoin», «ITomysisiiMoHHbIe BOTHbI YMCIEHHOCTY XUIITHUKOB U 3KepTB», «Cxema
IOECTBUSI €eCTeCTBEHHOro orbopa», «®opmbl 6OpbObI 3a CYIIECTBOBAHMEY,
«HpgycTpuaibHbI MelaHu3M», «KuBble McKonaeMbie», «IIoKpoBuUTeIbCTBEHHAS
OKpacka SKUBOTHBIX », «ITpemympeskgaroiast OKpacka SKMBOTHBIX »,
«@usuonornueckue apmantauyu», «IIpMcrocobJeHHOCTh OpraHu3MOB U €€
OTHOCUTEJIbHOCTb», «Kputepun Buma», «Bupbl-nBomuukmu», « CTpyKTypa Buaa B
npupope», «Crnocobsl BumoobpasoBaHus», «I'eorpadmuueckoe BumooOpasoBaHye
TPEX BUIOB JIAHIBIIIEN», «IDKOJIOrMYeckoe BUI00Opa3oBaHMe BUAOB CUHMUILY,
«ITonumuonasr pacrenuin», «KamycTHO-pegeuHbIi IrMoOpuI».

O6opynoBaHue: repbapuu pacTeHMi1, KOJIJIEKIMM HACEKOMBIX, Uydesia IITUI] U
3Bepeil C MpUMepaMM pasIMUYHbIX IPUCIIOCOOEHMI, uydesaa NTUL U 3Bepei
pasHbIX BUJOB, Tepbapuyu pacTeHuit OJM3KUMX BUAOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMM.

JIabopaTopHasi paboTta «BrIsiB/IeHIe M3MEHUMBOCTM Y 0COOEM OTHOTO BUOA».

JIabopaTopHast pabota «IIpucriocobseHns OpraHn3MoB U UX OTHOCUTEJIbHAS
11€JIeECO0OPa3HOCTb».



JlabopaTtopHasi pabora «CpaBHeHMe BUIOB II0 MOpP@OIOrMIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOMIOLINS U €€ Pe3yIbTaThbl

Metonpl u3ydeHusi MakposBosiouuu. [lameoHTosIOrMYeCcKMe  MEeTO[Ibl
usyueHusi sBosioumu. IlepexomHbie ¢opMbl M (GUIOreHeTUYEeCKMe psiabl
OpraHM3MOB.

buoreorpaduueckne metonbl musyueHus sposonuu. CpaBHeHMe (opbl U
(dayHbl MaTEepUMKOB U OCTpPOBOB. buoreorpadpmueckme obsmactu 3emymi. Bumbi-
SHIAEMUKU U PEJTUKTHI.

OMOpmoJIornuecke U CpaBHUTEIbHO-MOPGOIOTMYECKe METOAbl M3yUeHus
sBoyiIoLuM. ['eHeTMuecKue MexXaHM3Mbl 3SBOJIIOIMM OHTOTeHe3a WU TOSBJIEHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OomMosiorMuHble ¥  aHAJIOTMYHbIE  OpPTraHbI.
PynumeHTapHble  OpraHbl UM aTaBU3MBI. MonekynsipHO-TeHeTUUYeCKHe,
6MoxXMMMUecKue M MaremMaTuyeckue  MeTOAbl  M3Y4YEeHUS]  IBOJIIOIIUMN.
I'omosnoruunbie reHbl. CoOBpeMeHHbIe METObl MOCTPOEHUsT (MUIOTeHeTUYECKUX
IepeBbEeB.

XpOMOCOMHbBIE MYTallUM U DBOJIIOIMSI TEHOMOB.

Oo61me 3akoHOMepHOCTU (TIpaBwUia) SBOMIOUVN. [IpHHIMIT CMEHBI (VHKIHIL.
HeobpaTmocTb sBomonmMu. ApanTuBHas paauanys. HepaBHOMepHOCTb TeMIIOB
9BOJTIOIUNA.

JeMoHCcTpanymn

[Toptpetsr: K. M. Bap, A. O. KoBanesckuir, ®. Miosutep, 3. ['ekkeb.

Tabmuupl 1 cxembl: «DyIOreHeTMYECKUIA PsIf, JIOLIaaAN», « ApXeOolTePUKC»,
«3Bepo3yObie  giiepel»,  «Creromedanbi»,  «Punmodputsi»,  «CemeHHbIe
MmarnopoTHuKN», «buoreorpadpuueckme 30HBI 3emsm», «lpeiid KOHTUMHEHTOBY,
«PenmukTel», «HauanbHble cTaguy SMOpPMOHAJIBHOTO Pa3BUTUSI TTO3BOHOUHBIX
SKMBOTHBIX», «['OMOJIOrMYHbIE ¥ aHAJOTMUYHbIe OpraHbl», «PyauMMeHTbI»,
«ATaBusMbl», «XpOMOCOMHbIE HAOOpbI UeJIOBeKa M IIMMIIaH3e», «IJlaBHbIE
HaIpaBJIeHMs 3BOJIIoLMN», «O0I1IMe 3aKOHOMEPHOCTM SBOJIIOLIAN .

O6opynoBaHne: KOJUIEKIUM, Trepbapmu, MYJISIKM MCKOIAEeMbIX OCTaTKOB
OpraHMU3MOB, MYJISDKM TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJMMEHTapHbIX OPraHOB U
aTaBM3MOB, KOJUIEKIIMY HaCEKOMBbIX.

Tema 4. ITpoucxoxxpeHne 1 pa3BUTHE KM3HN Ha 3eMJte

HayuHbple rumoresbl IPOMCXOXKAEHMS >KM3HM Ha 3emse. AOuoreHes u
naHcrnepmusi. JloHayuyHble TMpeACTaBAeHUSI O 3apOKIeHUM KU3HU (KpealiOHU3M).
['urioTesa MOCTOSTHHOTO CaMO3apOsKIEHUS KU3HU U e€ ONpoBepsKeHMe onbiTamu @.
Penu, JI. Cnayutanuany, J1. ITacrepa. IIpoucxoskaenne sKuU3HU U aCTPOOMOJIOT .

OcHoBHbIE STarlbl HeopraHnyecKou 9BOJIIOLIVN. [InanerapHas
(reosiornyeckas) 3BOIOLMSA. XuUMMYECKas 3BOIONMS. AOMOreHHBbIM CUHTE3
opraHuyeckux BellecTB u3 Heopranmyeckux. Omnbir C. Mumnepa n I'. HOpmu.
O6paszoBanne mnosmMepoB u3 MoHoMepoB. KoaimepBatHasi rumoresa A. U.
Omnapuna, rumnoTesa mepBuYHOro 6ysaboHa k. XosmeiHa, reHeTHUUYecKasi TMIoTesa



I'. Mémnepa. Pubosumbr (T. YUek) m rumortesa «mupa PHK» V. T'mibepra.
@opMupoBaHe MeMOpPaH ¥ BO3HUKHOBEHME MPOTOKJIETKM.

Uctopus 3emnu u MeTonbl eé wusyueHus. Vckomaemble opraHmyeckye
octatku. ['eoxpoHosioruss u e€ wMetonbl. OTHoOcUTenbHAasT U aOCOJIIOTHASI
reoxpoHoJjiorus. I'eoxpoHosiornyeckas 111Kaja: 30Hbl, 3pbl, IEPUOIbI, STTOXNA.

HauanbHble 3Tarbl OpraHM4eckou 5BoJioLMM. IlosiBjieHMEe U 3BOJTIOLMS
MepBbIX KJIETOK. DBOJIONMS MeTaboym3Ma. BO3HUMKHOBeHME IEePBbIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbBIE OMOIIEHKM KaK aHAJIOT MepBbIX Ha 3emJjie COODIIeCTB.
CtpomarosmnTel. [IpokapuoThl ¥ 3yKapMOTBHI.

[TpoucxoxkaeHne 3yKapuoT (CumomoreHes). DBOIOLMOHHOE TTPOUCXOXKIEHMEe
BUpycoB. IIpoucxoskmeHre MHOTOKJIETOUYHBIX OpPraHM3MOB. Bo3HMKHOBeHMe
OCHOBHbIX I'PYIITT MHOTOKJIETOYHBIX OPTraHM3MOB.

OcHoOBHBIE 3Tambl 3BOJIOLMM BBICIIMX pacTeHuii. OCHOBHbIE apoMOPQO3bI
pacteHuit. Bbixom pacreHuit Ha cyiry. IlosiBieHMe CIOPOBBIX pacTeHUN U
3aBoeBaHMe ummu cymm. CemeHHble pacTeHus. IIpoucxokmeHyue IIBETKOBBIX
pacTeHMIA.

OcHOBHbIE 3Tambl 3BOIONMM XMBOTHOrO Mupa. OcHOBHbIe apoMopdo3bl
SKMBOTHBIX. BeHnckasti ¢ayHa. KemOpuitckuit B3pbIB — MOSIBJIEHME COBPEMEHHbBIX
TunoB. [lepBble XOpaoBbie KMBOTHbIE. JKM3Hb B BOAE. DBOJIIONMS TO3BOHOUYHBIX.
[Ipoucxoxkgenne ambubmit u pentwmi. IlpoucxokgeHue MJIEKOMUTAIOIINX U
nmui. [lpuaoun kmodyeBoro apomopdosa. OcBoeHue 6eCIIO3BOHOUHBIMM U
MTO3BOHOYHBIMM KMBOTHBIMU CYIIIN.

PasButie >ku3HM Ha 3emsie MO 3paM M TEpUMOAaM: apxel, IPOTepO30ii,
rajieo3oi, Me30301, KauHo3ou. OO6mas  XapakKTepucTMka KiaMMaTa U
reoJjiornueckux ImpoiieccoB. [losiBieHne M paciBeT XapaKTepPHbIX OPraHM3MOB.
Yrneobpa3oBaHue: ero yCcJIOBUS U BIMSIHME Ha ra30BbIi COCTaB aTMOCQepHI.

MaccoBble BbIMMpPaHMS — IKOJIOTMUECKMe KPU3MChI IMpouuioro. I[IpuumHbl u
CJIeICTBUSI MAcCOBbIX BbIMMpaHuii. COBpeMeHHbIN 3KOJOTMYECKUI KPU3UC, ero
ocobenHoctn. IIpobema coxpaHeHust 6MopasHooOpasust Ha 3emJie.

CoBpeMeHHas1 CHMCTeMa oOpraHmueckoro mmpa. [IpuHIMIIBI KaaccuuUKamum
opranu3moB. OCHOBHbIe CHUCTeMaTHUeCKe TPYIITbl OPraHU3MOB.

JeMoHCcTpauyun

IToptpetsr: ®. Penu, JI. Cnannannaum, JI. [lacrep, Y. 1. Meunukos, A. U.
Omnapun, k. Xongeix, I'. Mémnep, C. Munep, I'. IOpn.

Tab6mmupl u cxembl: «Cxema omnbita @. Pegu», «Cxema ombita JI. [Tactepa mo
M3YUYEeHUIO camMo3apoxkaeHus >kmusHu», «Cxema ombiTa C. Mmmiepa, I'. FOpu»,
«Drambl  HEOpraHMUYECKOW  3BOJIOLUMM»,  «I'eoXpoHojormyeckas  IIKaja»,
«HauajibHbIe 9Tambl OpraHNMYeckoi 3Bosonun», «Cxema ob6pa3oBaHMs 3YKapUOT
myTéM cumMmbuoreHesa», «Cucrema xuBou mpuponbi», «CTpoeHue BuUpycar,
«Apomopdo3bl  pacteHuin», «Punnoputsi», «OOHOKIETOUHbIE BOAOPOCIINY»,
«MHorokieTounble Bomopocan», «Mxu», «IlamoporHukn», «I'olocemeHHbIe
pactenusi», «OpraHbl LBETKOBbIX pacTeHMit», «Cxema pasBUTUS SKMBOTHOTO
Mupa», <«Apomopdosbl KMUBOTHBIX», «IIpocteniime», «KuiieuHOmosoCTHBIEY,



«ITmockue yepBuU», «YneHucroHorue», «PbIOBI», «3eMHOBOJIHbIE»,
«IIpecmbikatoimecst», «Iltuupi», «Mekonuramomye», «Pa3Butue >KU3HU B
apxenckou spe», «PasBuTue XU3HU B MPOTEPO30ICKON 3pe», «Pa3BuTye KU3HU B
MaJIe030MCKOM 3pe», «Pa3BuTue sKM3HU B Me30301CKOM 3pe», «Pa3BuTue >XU3HU B
KalfHO30MCKOM 3pe», « CoBpeMeHHasl CCTeMa OPraHMYeCKOro Mmupa.

O6opynoBaHnne: Trepbapuy pacTeHMUI pasIUUHBbIX OTHEJIOB, KOJUIEKIUU
HAaCeKOMbIX, BJIaKHbIE MperapaThbl JKMBOTHbBIX, PAKOBMHbBI MOJUIFOCKOB, KOJIJIEKLIUNA
UTJIOKOXKMX, CKeJIeThl II03BOHOYHBIX JKMBOTHBIX, UyueJa IITUILl U 3BeEpei,
KOJUJIEKIIMM OKaMEHEeJIOCTeM, TII0JIE3HbIX MCKOMAeMbIX, MYJISDKM OpraHUMYecKuX
OCTaTKOB OpraHM3MOB.

BupryanbHas naboparopHas pabora «MogempoBaHue OIbITOB Mwusuiepa-
IOpr 1o wu3yyeHMio aOMOTeHHOrO CHMHTE3a OpPraHMYEeCKUX COeIVHEHUI B
MIePBUYHONM aTMocdepe».

JlaboparopHasg pabora «V3yueHme ¥ omMcaHMe WMCKOIAEMBIX OCTATKOB
I peBHUX OPTraHM3MOB».

IlpakTueckas pabora «li3yueHme OCOOGEHHOCTEN CTPOEHUSI PaCTEHMUI
pa3HbIX OTHEJIOB».

IIpakTueckass pabora «MsyueHme 0OCOOEHHOCTEN CTPOEHMsSI ITO3BOHOUHBIX
SKMBOTHBIX ».

Tema 5. IIpoucxokaeHne yejIOBEKa — aHTPOIIOT€He3

Paspgesnb! 1 3agaun aHTponosoruu. MeToabl aHTPOTIOJIOT M.

CraHoBJIeHNe TIpeICTaBJIEHUI O TPOUCXOXKIEHMM UeJIOBeKa. PenurmosHbie
Bo33peHust. CoBpeMeHHbIe HAyYHbIE TEOPUMN.

CxopncTBO vesioBeKa C KMBOTHbIMM. CycTeMaTUeCcKoe IOJIOKEHNE UeIoBeKa.
CBuOeTe/NbCTBA  CXONICTBA  YeJOBEKA C  JKMBOTHBIMU:  CpPaBHUTEJbHO-
Mopdosiornueckue, SMOpMOIOTYEeCKHE, buU3MOoI0rOo-6MOXUMIUYECKNE,
noBegeHyeckme. OT/IMUMsT yeJoBeKa OT SKMBOTHBIX. IIpSIMOXOsKIeHMe U KOMILJIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BuTMe IOJIOBHOTO MO3ra M BTOPOM CUTHAJIBLHOM
CUCTEMBI.

HOBwkyime cwibl (GakTOpbl) aHTpOIIOreHe3a: O6MoJIorMUecKme, ColabHbIe.
CooTHollIeHre 6M0JIOTUUYEeCKUX U COIMAIbHBIX (PaKTOPOB B aHTPOIIOTeHese.

OcHoOBHbIE CTaguMy aHTporioreHesa. PaHHMe uyesioBeKOOOpasHbie 00e3bsHbI
(TTPOKOHCYJIbI) ¥ paHHMe TTOHTUIbI — ODIIMe MpeIKM UeJIOBEKOOOpa3HbIX 00e3bsiH 1
Jonein. ABCTpaJIONINTEKM — IBYHOTME Tpenaku Jioaein. UemoBeK yMesblil, ITepBbie
M3TOTOBJIEHMS OpYyaAuUil Tpyna. YesoBeK MPSIMOXOMSIINIA M TEPBbIM BbIXO JIFOJIEN
3a npemenbl Adpuxknu. YesoBek reimenbOeprckuii - -  OOLIMI  TIPeIoK
HeaH/IepPTaJIbCKOIO YesjI0BeKa M uejioBeKa pasyMHOro. YesoBek HeaHOepPTaTbCKUIA
KaK BUJ JIIOJIeM XOJIOJHOTO KjiauMaTa. YesoBeK pa3yMHbIM COBPEMEHHOTO TWMIIA,
IEeHMCOBCKMI YeJIOBeK, OCBOeHMe KOHTMHEHTOB 3a IipenenaMu AQpuku.
[TasleoreHeTKa 1 majieoreHoMmKa.

OBOJIIOLMSI COBPEMEHHOTO uesjioBeKa. EcTecTBeHHBIN OTOOp B MOIMYJISLIUSIX
yesjioBeka. MyTalMOHHbBINM TpoiiecCc ¥ mnoymmopdusM. IlomymnsiiyoHHbIe BOJIHBI,



npeiid reHoB, Murpanyst U «3GeKT ocHOBATESI» B IOIYJISILMUSIX COBPEMEHHOIO
yeJIoBeKa.

YenoBeueckre packl. [loHsatue o pace. Bosblime packl: eBporneoumgHas
(eBpasmiickas),  aBCTpajJo-HerpougHast  (3KBaTOpMasibHasi),  MOHIOJIOMIHAS
(asmaTcKko-amepMKaHCKasi). Bpemsi M myTu paccejieHMsl 4ejioBeKa IO IUIAHETe.
EnuHcTBO  4YesoBeueckuMx  pac. HayuHasg  HeCOCTOSITeJIbHOCTb  pacusMa.
[Iprcnoco6/ieHHOCTh YejoBeKa K pasHbIM VYCJIOBMSM OKPYJKAIOIIEN Cpebl.
BiusHe reorpadmuueckoin cpenbl M Apeida TeHOB Ha MOPGOJIOTUIO U
dbusuonoruto yeaoBekxa.

MexxaucuuiuiMHapHble  MeTOoAbl B dbusnueckomn (6uosiormueckon)
AQHTPOIIOJIOTUM.  DBOJIIOLIMOHHAS ~ AHTPOMNOJIOTMSI M T1aJI€0AHTPOIIOJIOT ST
yeJIOBeUeCKMX TMOIyJIsAnuid. buocommanbHbie MccaeqoBaHusI MIPUPOABLI YesIOBEKa.
VccemoBaHme KO3BOJIIONNY OMOJIOTMUECKOT'O ¥ COIMAIBHOTO B YeJIOBEKE.

HemMoHcTpauymu

ITopTpetsi: Y. Hapsus, JI. JIuku, . . Porunckuir, M. M. I'epacumos.

Tabmuup! 1 cxeMbl: «MeTombl aHTPOIIOJIOIMM», «"0JIOBHOV MO3I' UeJIoOBeKa»,
«YeynoBekoobpasHbie 00e3bsiHbI», «CKejleT 4YejoBeKa ¥ CKeJIeT IIMMIIaH3e»,
«PynyMeHTBI ¥ aTaBU3MbI», «[IBUIKYIIME CUJIbI aHTPOIIOreHe3a», « DBOJIIOIMOHHOE
IpeBO  uejioBeKa», «ABcTpamonutek», «YengoBek ymenbni», «YesoBek
MIPAMOXOISIININ», «[leHncoBckuii yesioBek» «Heanmepranbiibl», « KpoMaHbOHIIBI»,
«IIpenku yenoBeKa», « DTalbl BOJIIOLMM YejoBeKa», «Packl ueoBeka».

O6opynmoBaHue: MYJSDKM — OKaMeHeJIOCTelM, TIpPeaMeTOB MaTepUaIbHOM
KyJbTYpbl TIPEIKOB 4YejioBeKa, pemnpoaykuuu (dortorpadmuu) KapTuH C
MU@OIOTMYEeCKMMM U OMOJIEICKMMM  CIOKeTaMM  IIPOUCXOXKAEHMSI 4YeJIOBeKa,
dboTrorpadun HaXOIOK MCKOIAeMbIX OCTAaTKOB YeJIOBEKA, CKeJIET UeJIoBeKa, MOZesIb
yeperia 4YejoBeKa ¥ uepera IIMMIIAaH3e, MOJEJb KUCTM YeJOBeKa U KUCTU
IIMMIIaH3€e, MOJe/IM TOpCa MPeIKOB UeJIoBeKa.

JlaboparopHass pabora «l3yueHme oOCOOEHHOCTENI CTPOEHMsI CKejeTa
yeJIOBeKa, CBSI3AHHBIX C MPSIMOXOSKIEHMEM».

IIpakTuueckas pabora «l/3yueHne 5KOJIOTMUYECKMX amaITallMil YeJIOBEKA».

Tema 6. Okomormsi - HayKa O B3aMMOOTHOIIEHMSIX OpPraHM3MOB M
HaJOpPraHM3MEHHBIX CUCTEM C OKPY’KaIOILeN Cpenoin

3aposkneHue 1 pasBuTue skosioruu B Tpymax A. I'ymbonbara, K. @. Pyibe,
H. A. CeBepiioBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pasgenbl u 3amaun
sKoJtorum. CBsI3b 9KOJIOTUM C APYTUMM HayKaMM.

Mertonbl sKosorun. IloseBbie HaGMIOIEeHNUSI. DKCIEPUMEHTHI B 3KOJIOTUM:
NpUpoAHble ¥ JlabopaTopHble. MopgenMpoBaHue B 3KOJOTUM. MOHUTOPUHT
OKpY>KaloIlel Cpebl: JIOKAJIbHbIN, PETMOHAIbHBIN U TJI00a/IbHBIN.

3HaueHMe SKOJIOTMUECKMX 3HAHMM IS YejIoBeKa.  OIDKOJIOTMYECKoe
MMPOBO33peHIe KaK OCHOBa CBSI3el uejioBeuecTBa C Ipupomon. dopmMupoBaHue
9KOJIOTMYECKOM KYJIbTYPbI M 3KOJIOTMUECKOM I'PaMOTHOCTM HaceIeHMsI.

JeMoHCcTpauyumn



[Toptpetsl: A. I'ymbombaT, K. @. Pynbe, H. A. CeBepiio, 3. I'ekkesnb, A.
Tencnu, B. H. Cykaués.

Tabnuupl u cxembl: «Pasgenbl skonorum», «MeTtoabl skosorun», «Cxema
MOHUTOPUHTA OKPY>KaIOIEel Cpelbl».

Jla6opaTtopHas pabora «l/I3yueHne METOIOB 9KOJIOTMYECKNX UCCIIEOBAHMIN».

Tema 7. Opranusmsl 1 cpefa 0OMTaHUS

OKoJiornueckue GakTopbl Y 3aKOHOMEPHOCTHU Ux AenctBus. Knaccudukaums
9KOJIOTMYECKUX (aKTOPOB: abuoTHUYecKne, OuMoTndeckue, aHTpornoreHHbie. Ob1ME
3aKOHOMEPHOCTM AEeMCTBUS 3KoJyiormueckux ¢aktopoB. IIpaBmwio mmuaumyma (K.
npenrens, 0. JInbux). TosepaHTHOCTb. OBPUOMOHTHbIE M CTEHOOMOHTHbIE
OpTraHM3MBlI.

Aobuotnueckme ¢akropel. CBeT Kak 3Kosiormueckuini daxrop. [leicTBue
pa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTPa Ha OPraHM3Mbl. DKOJOTUYECKMUE TPYIIIIbI
pacTeHUld M >KMBOTHBIX IO OTHOIIEeHMIO K cBeTy. CurHajbHas poJib CBeTa.
doTonepuoan3m.

TemnepaTypa Kak 3Kkosiormueckuin daktop. [eicTBue TemiepaTypbl Ha
opranusmbl. [IoMKMUIOTEPMHbBIE ¥ TOMOMOTEPMHbIE OpPraHM3Mbl. DBPUTEPMHbBIE U
CTeHOTEepMHbIe OPTaHU3MBblI.

BrnaskHOoCTh Kak 3Kosiormueckuit dakrtop. IlpucriocobnmeHmss pacTeHuin K
roaIepskaHuI0 BomgHoro OanaHca. Kiaccubukanms pacTeHMi MO OTHOIIEHUIO K
Bojie. [Ipucrmoco6ennst >JKMBOTHBIX K M3MEHEHMIO BOTHOT'O pPeskMMa.

Cpenpl oOMTaHMSI OpPraHM3MOB: BOAHAsl, HA3eMHO-BO3AYIITHAsI, ITOYBEHHas,
rTyOMHHAsT —~ TIOAIIOYBEHHAsl,  BHYTpMOpraHu3MeHHast.  DU3MKO-XUMUUECKME
OCOOEHHOCTM cpen OOMTaHMUSI OpraHms3moB. IIpMcrocobsieHNsT OpPraHM3MOB K
SKM3HM B pa3HbIX Cpefax.

buonoruueckne putmbl. BHeniHue u BHyTpeHHUe puUTMbl. CyTOUHBbIE U
roauyHbie puTMbL. [IpMcHoco6/IeHHOCTh OPraHM3MOB K CE30HHBIM M3MeHEeHMSIM
YCJIOBUM SKU3HM.

JKusuennole @Gopmbl opranmsMoB. IloHsaTMe O KuU3HEHHOM (dopmMme.
JKusHeHHble GOPMbBI pacTeHMIL: AepeBbsl, KyCTapHUKM, KyCTapHUUKM, MHOTOJIETHIE
TpaBbl, OAHOJIeTHME TpaBbl. JKu3HeHHble (OPMbI SKUBOTHBIX: TUAPOOVMOHTHI,
reoOMOHTHI, a9P06MOHTEI. OCOOEHHOCTH CTPOEHMS M 00pa3a sKU3HM.

buotnueckne (akTOopHI. Buppr OMOTUYECKUX B3aMIMOJIEVICTBUIA:
KOHKYPEHIIVSI, XUIITHNYECTBO, CMMO103 1 ero ¢opmsbl. [lapasutusm, koomnepanus,
MYTyaJIM3M, KOMMeHCaIM3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBO). HeTpodbnueckne
B3aMMoOnAeNCTBusa  (Tommyeckue, (opuueckue, dabpuueckue).  3HaueHMe
OMOTUUECKMX B3aMMOJENCTBUI [IJII CYIIEeCTBOBAaHMS OpPraHM3MOB B cpefe
obutanusi. [IpyHIMIT KOHKYPEHTHOT'O UCK/IFOUEHMSI.

HemoHCcTpauymu

Tabmuiupl ¥ cxeMbl: «3IKoJjiormueckue daktopbi», «CBETOBOM CIIEKTP»,
«OKOJIOTMUECKMe T'PYMIIbl KMBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIlIOKpOBHbIE
SKUBOTHBIE», «XOJIOMHOKPOBHbIE JKMBOTHBIE», «Dusnosiornyeckme amganTaimn
SKUBOTHBIX», «Cpembl O0OMTaHUSI OpPraHU3MOB», «DbBuosormyeckme puUTMBbI»,



«Kusnennoie  ¢Gopmbl  pacTeHuit», <« KusHeHHble  (GOPMBI  SKMBOTHBIX»,
«OKocucTeMa IIMPOKOJIMCTBEHHOTO Jieca», « DIKOCHMCTeMa XBOMHOrO Jyiecay, «Ilemu
MUTaHUSI», «XUITHUYeCTBO», «Ilapasutmsam», «KoHKypeHuMsi», «CumMOM03»,
«KoMmmeHcanmam».

O6opynoBaHue: repbapmm pacTeHUM U SKUBOTHBIX, IPUCIIOCOOJIEHHBIX K
BJMSIHMIO Pa3/JIMUHBIX SKOJOTMYeCkuX (akTopoB, repbapum CBETOJTIOOUBBIX,
TEeHeJIIOOMBBIX M TEHEBbIHOC/IMBBIX pPAaCTEeHUM, CBETO/II0OMBbIE, TeHEII00UBbIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE PACTEHMSI, TepObapum M KOJUIEKIIUM TEIIOJTIOOUBBIX,
3MMOCTOMKMX, MOPO30YCTOMUMBBIX PacTeHMI, dydejia MTUL[ U 3Bepeir, repobapun
pacTeHMi1, OTHOCSIIMXCS K Trurpoduram, kcepopuram, me3oduram, KOMHATHbIE
pacTeHMsl TaHHbBIX T'PYII, KOJIJIEKLIMM KMBOTHBIX, OOUTAIOIINX B pPasHbIX Cpenax,
repbapum ¥ KOJUIEKUMM PpaCTEHMM WU JKMBOTHBIX, OOJIagaoluMX dYepTamu
MIPUCIIOCOOJIEHHOCTY K CE30HHBIM WM3MEHEHMSM VCJIOBUM >KU3HM, repbapum u
KOJUIEKIIMM PACTEHMM M SKMBOTHBIX PasIMUHBIX >XM3HEHHbIX (OPM, KOJIIEKLIUU
SKMBOTHBIX, YUaCTBYIOIIMX B Pa3/JIMUHbIX OMOTUYECKUX B3aMMOIEMCTBUSIIX.

JlaboparopHas pabora «BbIsBlieHME NPUCIIOCOOJEHMII OpPraHu3MOB K
BJIMSIHUIO CBETa».

JlaboparopHas pabora «BbIsBlieHME MPUCIIOCOOJEHMII OpPraHu3MOB K
BJIMSIHUIO TeMITepaTyphI».

JlabopaTopHas pabora « AHATOMMUYECKIE OCOOEHHOCTM PACTEHMIT U3 Pa3HbIX
MeCT OOUTaHMSI».

Tema 8. DKosiorus BUIOB U MOITYJISLINIA

OKOJIOTMYeCKIe XapaKTEePUCTUKA TIOITYJISILIANA. [Tormrysimst KakK
6mojiornueckasi cucrema. Posib HeOTHOPOTHOCTH cpenbl, Pu3nueckux 6apbepoB U
0CObeHHOCTeN 61oIoruy BUIOB B GOPMMUPOBAHMM MTPOCTPAHCTBEHHOM CTPYKTYPbI
nomyysauuii.  OCHOBHBIE ITOKAa3aTeayM MOMYJSIIMM: UUCJIEHHOCTb, IIJIOTHOCTD,
BO3pacTHas ¥ TIOJIOBasl CTPYKTYpa, POKIAEMOCTb, TMPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIMSL.

OKosjornyeckast CTpykrypa nonyasiuyu. OlieHKa YMCIeHHOCTU ITOMYJISILINMN.
IuHaMyKa TOMYJISIUUM UM €€ Peryssiiys. BUoTMuYecKui IMOTeHLMas ITOMYJISIINMN.
MogenpoBaHue IMHAMUKY TOIYJIstiyu. KpuBble pocTa 4MC/I€HHOCTH TTOITYJISIIINAMN.
KpuBbie BbDKMBaHMS. Perynsiiys 4Ync/leHHOCTM IIOMYJISILMMI: pPOJib (aKTOPOB,
3aBUCSIIMX U HEe 3aBUCSIIMX OT INIOTHOCTU. DKOJIOTMUYECKNE CTpaTermmu BUIOB (r- u
K-cTparerun).

[TousiTe 06 3sKoJOrMUYecKkoy Huile Buaa. Mectooburanme. MHoromepHas
Monenb sKojornmdyeckor Humm k.M. XartumHcoHa. Pasmepbl 3KojI0rMueckoun
Huim. [ToTeHnyanbHas ¥ peaJM30BaHHAs HULLMA.

Bup xak cucrema mnomyJsinii. Apeasbl BUIOB. Buabl U uxX >KU3HEHHbIE
CcTpaTerum. IKOJOTMYeCKe SKBUBAIEHTHI.

3aKOHOMEPHOCTM TIOBEAEHMSI UM MUTpalui >KMBOTHBIX. bBuosiormyeckue
MHBA3UM YyKePOIHbBIX BUIOB.

JeMoHCcTpauyumn

[TopTpert: Ix. 1. XaTunMHCOH.



Tabmuibl M CXeMbl: «OKOJIOTMUYECKME XapaKTEePUCTUKM TOMYJISILIUN»,
«ITpocTpaHcTBeHHass  CTPYKTypa  IomyJsiumu», «BospacTHble  mupaMuib
nomnyssiun», «CKOpOCTb  3acejieHus1 ITOBEPXHOCTM  3eMJM  pas3IMYHbIMU
opranmsMmamm», « Mopgenb skojiornueckon Huim k. M. XaTunmHCcoHa».

O6opynoBaHue: repbapum pacTeHUM, KOJIEKIIUN KUBOTHbIX.

JlaboparopHas pabota «IIprcrocobieHnst CeMsIH pacTeHMII K pacCeIeHNIO».

Tema 9. Dxosorus coobiuiecTB. DKOJIOrMUYecKye CUCTEMBI.

Coob6iiiecTBa opraHu3moB. buorieHo3 u ero crpykrypa. CBsIsM MexIy
OopraHu3MaMu B OMOIIeHO3e.

JKkocuctema Kak OTKpbiTasi cucrtema (A. [I>k. TeHcau). DyHKIMOHA/IbHbIE
OJIOKM OpraHM3MOB B JKOCHUCTEME: IMPOAYIIEHTbl, KOHCYMEHTbI, pPeIyIEeHTbI.
Tpodbuueckne ypoBuu. Tpoduueckme mermu u cetn. AOMOTHUUECKME OJIOKMU
sKocucTteM. [TouBbl 1 MBI B 3KOCHCTeMax. KpyroBopoT BellleCcTB 1 MOTOK SHEPTUN
B 9KOCHCTEME.

OcHoBHbIE  TIOKasaTeJM  3KOCUCTeMbl. buomacca ¥ IpOOyKIMS.
OKoJIoruyecKue mMpamMuibl uncesi, 61oMacchl M SHEPTUN.

Jnramnka skxocucrem. Karacrpogmueckme mepectporky. DIyKTyaiiii.
HampaBiieHHble 3aKOHOMEpHbIE CMEHbI COOONIECTB - cyKieccuu. IlepBuuHble U
BTOPUYHbIE CYKIECCUM U UX TMPUUMHBI. AHTPONOreHHble BO3HENCTBUS Ha
cykieccun. KnmmakcHoe coobiecTBo. bropasHoobpasue 1 MoJIHOTa KPyroBopoTa
BEIIEeCTB — OCHOBA YCTOMUMBOCTY COOOIIIECTB.

[IpupomHbie 3KOCUCTEMBI. FKOCHCTEMBI 03€D M DPEK. FKOCHCTEMBI MOPEH i
OKE€aHOB. IKOCHCTEMbI TYH/D, IECOB, CTEIIE, ITYCTHIHb.

AHTpOIoreHHble 3KOCUCTeMbI. Arposkocuctema. ArpoueHo3. Pasanuns
MESKIY aHTPOIIOT€HHBIMM ¥ IIPUPOIHBIMM SKOCHCTEMAMM.

Ypb6oskocucrembl. OCHOBHBbIE KOMITOHEHTHI YypbOoakocuctem. ['opomckas
dsopa u dayna. CuHaHTpommMsalnust ToOponacKkou ¢ayHbl. buosjgormueckoe u
XO03SIICTBEHHOE 3HaUYEeHMEe arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akOHOMepHOCTM (HOpMUPOBAHMSI OCHOBHBIX B3aMMOJIEMCTBUI OPraHU3MOB B
sKocucteMax. Posib KackagHoOro 3@@exra u BHIOB-30U@PHUKATOPOB (KIFOYEBBIX
BHUJOB) B QYVHKIMOHHUPOBaHUI 3KocycTeM. [lepeHOC sHeprum M BeUIeCTB MEXOY
CMEXXHBIMM 3KOCHCTeMaMM. Y CTOMUMBOCTb OPTraHM3MOB, TIOMYJISILINI U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3IECTBUM.

Mexarnzmpr BO31E€HCTBHA 3arps3HeHu PAa3HbIX THITOB Ha
CyOOpraH/u3MEeHHOM,  OPraHV3MEHHOM,  IMOMYJAIIOHHOM ¥J  3KOCHCTEMHOM
YPOBHSIX, OCHOBBI 3KOJIOIMY€CKOIr'0 HOPMMPOBAHMSA AHTPOIIOT€HHOI'O BO31E€MHCTBIA.
MeTom010T1s MOHUTOPUHTA €CTECTBEHHBIX ¥ aHTPOITOT€HHbBIX SKOCHCTEM.

HemoHCcTpauymu
ITopTpert: A. JI>k. Tencim.
Tabauiibl ¥ CXEMbI: «CTpyKkTypa  OHMOIlEHO3a»,  «DKOCHCTeMa

IIMPOKOJIMCTBEHHOI'O Jieca», «DKOCUCTeMa XBOMHOTO Jjieca», «DyHKIMOHAJbHbIE
IPYIIIbI OPraHM3MOB B 3KOcHUcCTeMe», «KpyroBopoT BeIIeCTB B 3KOCHUCTEMEY,
«eny nuranus (rmacTOMIHAS, JETPUTHAS)», « DKOJIOTUMYECKasT MMpaMyaa UYmuces»,



«DKOJIorMYecKasl nmMpamuga OMOMAacChl», « DKOJOrMYecKas MupaMuaa SHEePrum»,
«O6pasoBanue 6osiota», «IlepBuuHas cykieccusi», «BocctaHoB/ieHMe Jieca ImocJie
nmoskapa», «2DKocucteMa o3zepa», «ArpoieHos», «KpyroBopoT BellleCTB M ITOTOK
SHepPruu B arpoieHose», «[Ipumepbl ypb03IKOCUCTEM .

O6opynoBaHue: repbapuu pacTeHMi, KOJJIEKIIMY HACEKOMbIX, Uydesia IITHUIL U
3Bepei1, repbapuy KyJbTYPHBIX ¥ IMKOPACTYIIMX PACTEHMI, aKBapMUyM KaK MOIeJIb
9KOCHCTEMBI.

IIpakTHueckast pabora «/3yuenne u onmcanme ypooIKOCUCTEMBI».

JlabopaTopHasi pabora «l3yuyeHme pasHOOOpasusi MeJIKMX TOUYBEHHbIX
YJIEHUCTOHOTMX B Pa3HBIX IKOCUCTEMAX».

OKCKypcusi «DKCKYpCUS B TUIIMYHBIM OuoreoieHo3 (B ayOpaBy, OepesHSK,
eJIbHUK, Ha CYXOJOJIbHBIN WM TIOVIMEHHBIN JIYT, 03€p0, OOJIOTO)».

OKCKypcusi «ODKCKypCUs B arposkocucrteMmy (Ha Ioje MM B TEIIMYHOE
XO3SIICTBO)».

Tema 10. Buocdepa - riiobaibHast IKOCUCTEMA

buocdepa - obimieriaHeTapHas 000Ji0uKa 3eMJiM, TIe CYIIECTBYeT WA
CyllleCTBOBaJIa KU3Hb. Pa3BuTue rnpeacraBaeHuin o 6mochepe B Tpyaax I. 3rocca.
Yuenne B. Y. Bepaagckoro o 6uochepe. O6actu 61ocdepsl u eé coctan. KuBoe
BellecTBO Ouocdepsl U ero QyHKIINNA.

3aKOHOMEPHOCTU cyIlecTBoBaHMSI 6uochepbl. OcobeHHOCTH OGMocdepbl Kak
ry100a/IbHOM 9KOCKUCTEMBI. JIMHaMuueckoe paBHOBecue B 6mocdepe. KpyroBopoTsl
BEIIECTB M OMOreoXMMMUUecKue UKl (yrjiepona, a3oTa). PUTMUYHOCTD SIBJIEHMIA
B 6uocdepe.

3oHambHOCTh OMochepbl. IloHsatue o Omome. OCHOBHbIE OMOMBI CYIIIN:
TYHJpa, XBOMHbBIE Jieca, CMEeIlIaHHbIe U IIIMPOKOJIMCTBEHHbBIE Jieca, CTeI, CAaBaHHbI,
ITyCTBIHM, TPOIIMUECKHE Jieca, BICOKOTOpbs. Kimar, pacTUTebHbIN U SKMBOTHBIN
MMp 6MOMOB CYIIIN.

CrpyKTypa 1 QYHKLUMS KUBBIX CUCTEM, OIIeHKa UX PeCYpPCHOrO IMOTEHIMaja U
61ochepHbIX QYHKLVNA.

JeMoHCcTpauyun

IToptpetsr: B. Y. Bepranckuii, 3. 31occ.

Tabmmubl u cxembl: «I'eochepnr 3emym», «KpyroBopoT asora B Ipupoe»,
«KpyroBsopor yriepoma B rmpupope», «KpyroBopoT Kkucjopoga B Mpupoje»,
«Kpyrosopot Bombl B mnpuponae», «OCHOBHble 6MOMBI cyiin», «Knumarundeckue
nosica 3emsn», «TyHmgpa», «Tanra», «Cmernanabiin jgec», «lLMpokoaMCTBEHHDIN
nec», «Crenb», «CaBa"Ha», «[TycTbiHg», « Tponmueckuii jiec».

O6opymoBaHue: repbapum pacTeHU pasHbIX OMOMOB, KOJUIEKIIMN JKUBOTHBIX.

Tema 11. YenoBek 1 okpyKaroias cpega

OKoJIOTMUeCKMe KpU3MUChl M UX IpUUMHBI. Bo3melncTBue uejioBeKa Ha
o6mocdepy. 3arpsisHeHMe BO3AyIIHOM cpeabl. OxXpaHa BO3Myxa. 3arpsisHeHMe
BogHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiiienne mnouBbl. OxpaHa
TTOYBEHHBIX PeCypcoB. M3MeHeHne KauMaTa.



AHTpOTIOTeHHOEe BO3[IeJICTBME Ha PAaCTUTENbHBIN U KMBOTHBIM Mup. OxpaHa
PaCTUTEIbHOTO U SKMBOTHOTO Mupa. OCHOBHbIE TPUHIIMIIBI OXPaHbI ITPUPOMBI.
Kpacubie xkHurun. Ocobo oxpaHsiemble TpupoaHbie Tepputopun (OOIIT).
Boranmnueckme cabl ¥ 300JI0TMYECKME TTAPKI.

OCHOBHbIE TPUHLMIIBI YCTOMUYMBOIO Pa3BUTUSI UEIOBEUECTBA M IIPUPOJIbI.
PanyoHasbHOEe  NPUPOAOIOIb30BaHME UM COXpaHeHMe  OMOJIOrMYECKOTO
pasHooOpasus 3emsn. OOIIMEe 3aKOHOMEPHOCTU TJIOOQIbHBIX 3KOJOTUYECKUX
Kpu3ucoB. OcOOEHHOCTY COBPEMEHHOTO KPU3MCA M €r0 BEPOSITHBIE TTOC/IEACTBYS.

Pa3Butme MeTOOOB MOHMTOPMHIAa Pa3sBUTUSI OMACHBIX TEXHOT'E€HHBIX
npoueccoB. CucTeMHbIE MCCAEAOBAaHMS Iepexona K pecypcocoeperaroijer i
KOHKYPEHTOCITOCOOHO)  JHepretnke.  buosiornmyeckoe — pasHoobpasmwe — i
b6mopecypcel. Harmora/lbHbIe HHOOPMALMOHHBIE CHCTEMbI, 00eCIeYBaroII/e
JOCTYIT K HH@OPMALHI ITO COCTOSHMIO OTAEJIbHBIX BUAOB i IKocucreM. OCHOBBI
IKOpPeabHMTUTaLMIM IKOCHCTEM M CIOCOOOB OOpbObI C OGHOMNOBPEKTCHHUIMIL.
PerxoHCTpyKIIS MOPCKHX H HA3€MHBIX SKOCHCTEM.

HemMoHcTpauymu

Tabmuupl ¥ cxembl: «3arpssHeHuMe  atMocdepbl»,  «3arpssHeHue
rugpocdepbl», «3arpssHeHue I1OuBbl», «IlapHuKoOBbIE 3ddekT», «Ocobo
OoXpaHsieMble TIPUPOIHbIE TEPPUTOPHUIM», «Moenn yIIpaB/IsieMoro Mmupa».
O6opynoBanne: dortorpadmuy OXpaHSIEMbIX pacTeHUM U SKUMBOTHBIX KpacHon
kuuru Poccuiickon @emepanny, KpacHou KHUTM permoHa.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS [TPOI'PAMMBI I1O
BUOJIOTUU HA YPOBHE (YTJIVYBJIEHHBIM YPOBEHD)
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHLIE PE3VYJIbTATDHI

®I'OC COO vycraHaBauBaeT TpebOBaHUSI K pe3yjbTaTaM OCBOEHUS
00yvYaoIMMMUCS IPOrpaMM CpegHero oOIero oO6pasoBaHMS: JIMYHOCTHBIE,
MeTarnpeaMeTHbIE U IIpeIMEeTHbIE.

B CcTpyKType JMUYHOCTHBIX Pe3yJIbTaTOB OCBOEHMS IPOrpaMMbl IO OMOJIOTUMA
BbIJIEJIEHbI CJIEMYIOIIME COCTaBJISIONIME: OCO3HAHME OOYUYaIOIIMMMCS POCCUIMCKOM
I'PasKIaHCKOM MAEHTUYHOCTY — TOTOBHOCTM K CAaMOPa3BUTUIO, CAMOCTOSITETbHOCTH
M  CaMOONpeNeNIeHUIO, Ha/IHyue MOTHBALM/ K  OOYYEeHMIO  OMOJIOrUH,
IJe/IeHANIPAB/IEHHOE pPAa3BHTHE BHYTPEHHUX YOEXKIEeHUN JMYHOCTM Ha OCHOBE
KJIFOUEBBIX II€HHOCTEM U MCTOPUUYECKUX TPaaMULUiA PasBUTUS OMOJIOrMUECKOIO
3HAHUSI, TOTOBHOCTbH M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEIA
OesITeJIbHOCTY I[I€HHOCTHO-CMBICJIOBBIMM YCTaHOBKaMM, IPUCYIIMMM CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHMSl, HAIMYME  IIPABOCO3HAHMA  SKOJIOTUYECKOM
KYJIBTYPbI, CIIOCOOHOCTH CTABH/TH LIeJIN i CTPOUTD KU3HEHHbIE IIaHbI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHMS IIPOrPaMMBbI 110 OMOJIOIUM OOCTUTAIOTCS
B €IMHCTBE YYeOHOM ¥ BOCHUTATEIbHOM OEeSITeJbHOCTM B COOTBETCTBUM C
TPagUIIMOHHBIMY POCCUIICKMMM COLIMOKYJ/IbTYPHBIMMU, UICTOPUIECKUMU U TYXOBHO-
HPaBCTBEHHbIMM ILI€EHHOCTSIMM, IIPUHATBIMM B OOIIECTBE IIpaBMJIaMM ¥ HOPMaMM
MOBEIEHMsT M CIIOCOOCTBYIOT ITPOIleCCaM CaMOITO3HAHMSI, CAMOBOCIUTAHUSI U
CaMOpPa3BUTHSI, PasBUTUS BHYTPEHHEM IO3ULMM JIMYHOCTYM, NATPUOTM3MA U
YBa>KeHMsI K 3aKOHY U IIPaBOIIOPSIKY, YeJIOBEKY TPy[a M CTapilieMy ITOKOJIEHUIO,
B3aMIMHOTO YBa)KeHMUsI, OepesKHOTO OTHOIIEHMSI K KyJIbTYPHOMY Hac/Jeguio U
TpaguLMSIM MHOTOHAIMOHAJbHOro Hapoma Poccuiickont ®Demeparyu, mpupone u
OKpY>KaloIllen cpefe.

JINYHOCTHBIE pe3yJIbTaThl OCBOEHMSI YyueOHOro rmnpeamera «Buosorus»
IOJIKHBI OTPaskaTb TOTOBHOCTD M CIIOCOOHOCTh OOYUAIOIINXCSI PYKOBOICTBOBATHCS
chopMMpOBaHHOM BHYTPEHHEN IO3MLIMEN JIMIHOCTHU, CUCTEMOM II€HHOCTHBIX
OpUeHTalui, TIO3UTUBHBIX  BHYTPEHHUX  YOeXIEeHUI, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUIMCKOIO OOILeCTBa, paCIIMpeHMEe >KU3HEHHOTO
OIbITA ¥ OTbBITA JIeSITEeIbHOCTM B IIPOIECCE peaM3alyy OCHOBHBIX HaITpaBJIEHMUIA
BOCIIMTATEIbHON AeSTeJIbHOCTM, B TOM UMCJIe B YaCTU:

1) rpakmaHCKOro BOCIIMTaHMUS:

copMMUPOBAHHOCTH I'PAKIAHCKON MO3ULIMM 00YUaIOIIErocst Kak aKTMBHOI'O U
OTBETCTBEHHOI'O YWIeHa POCCUICKOrO OOIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB ¥ OOSI3aHHOCTEN, YBayKeHMe
3aKOHA ¥ IPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKON MAEeSITeJbHOCTU IIPU CO3TaHUU
yueOHbBIX ITPOEKTOB, PEIleHrM YUeOHBIX ¥ ITO3HABATEeJIbHBIX 3a/1ay, BBIMOJHEHUNU
O6MOJIOTMUECKIUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ONpeAessiTb COOCTBEHHYIO TMO3ULMIO TI0 OTHOIIEHMIO K
SIBJIEHUSIM COBPEMEHHOM KMU3HU U OOBSICHSITH €€;

yMeHMEe YUUTHIBATh B CBOMX HEMCTBUSIX HEOOXOIMMOCTb KOHCTPYKTMBHOI'O
B3aMMOJIEMCTBUS JIIOAENM C PasHbIMU YOEKIEHUSIMM, KYJIbTYPHbIMU LIEHHOCTSIMU U
COIIMAJIbHBIM ITOJIOKEHMEM;

TOTOBHOCTh K COTPYJHMYECTBY B IIPOIECCE COBMECTHOI'O BBITIOJHEHMS
yueOHbIX, TIIO3HABaTeJbHBIX U MUCCIAENOBATEeNbCKUMX 3a7ay, YBasKUTEIbHOIO
OTHOILIIEHMSI K MHEHMIO OIIIIOHEHTOB IIPU OOCYSKIEHMM CIIOPHBIX BOIIPOCOB
610JIOTMYECKOTO COIe P KaHMSI;

TOTOBHOCTb K T'YMAHUTAPHOM ¥ BOJIOHTEPCKOM €SI Te/IbHOCTH;

2) NaTpMOTUYECKOT'O BOCIIUTAHMS:

copMUpPOBaHHOCTD POCCUIICKOM I'pasKIaHCKOM UJIEHTUYHOCTH,
MaTpMOTMU3Ma, YBAKEHMSI K CBOEMY HAapoHy, YYBCTBA OTBETCTBEHHOCTM IIepe
PonuHoi, ropaoctu 3a CBOM Kpaul, CBOlO PonuHy, CBOU SI3bIK UM KYJBTYpY,
TMIPOIIJIOe ¥ HACTOSIIee MHOTOHAIMOHAIbHOro Hapona Poccuu;

IIEHHOCTHOE OTHOIIIeHMEe K IIPUPOTHOMY HACIeIUIO Y MaMSITHMKAM IIPMPOJIbI,
mocTiskeHussM Poccun B HayKe, ICKYCCTBe, CIIOPTE, TEXHOJIOIUSX, TPYAE;

CITOCOOHOCTh OILIEHMBATh BKJIAM, POCCUMCKMX VYUYEHBIX B CTaHOBJIEHME U
pasBUTHE OMOJIOTUM, IIOHMMAHMSI 3HAueHMUs] OMOJIOTMM B IIO3HAHMM 3aKOHOB
MIPUPOBI, B SKU3HM UeJIOBEKA ¥ COBPEMEHHOI'O O0IlIeCTBa;

upgenHast yoeXgEHHOCTb, I'OTOBHOCTh K CyKeHMio u 3ammre OTeuecTsa,
OTBETCTBEHHOCTD 3a €ro Cyanoy;

3) IyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHM:

OCO3HaHMe TYXOBHBIX IIEHHOCTEM POCCUIMCKOrO HapO/a;

chopMMPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TTOBEIeHNS;

CITOCOOHOCTh OIIEHMBATh CUTYAllMIO M MPUHMMAThb OCO3SHAHHBIE peIleHMs,
OPMEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHMe JIMYHOTO BKJIaZa B IOCTPOeHMEe YCTOMUMBOTO OYayIlero;

OTBETCTBEHHOE OTHOIIIeHe K CBOMM POAUTEJIIM, CO3[IaHMIO CEMblM Ha OCHOBE
OCO3HAHHOTO TIPMHSTUSI IIEHHOCTEM CEMEeWHOM JKMU3HM B COOTBETCTBUM C
TpaguLusIMKU HapoaoB Poccui;

4) 3CTETMYECKOTO BOCIIUTAHMSI:

3CTeTUYEeCKoe OTHOIIIeHMe K MUpPY, BK/IIOYas 3CTeTMKY ObiTa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIIEHMIA;

MTOHMMAaHMe SMOIMOHAIBHOTO BO3EIICTBUS JKMBOV IIPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP&KEHMIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMJIEHME
MIPOSIBJISITh KAUeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usmueckoro BocmMTaHMSA, (GOPMMPOBAHMS KYJIBTYPhl 3HOPOBbS M
SMOIMOHAJILHOTO 0JIaronoJTyums:

IIOHMMAaHMEe ¥ peajm3alysi 3O0pPOBOrO M 0Oe30lmacHOro o6bpasa >KU3HU
(3mopoBoe  TMTaHME, COOIOEHME  TUTMEHMYECKUX TpaBMJI U HOPM,
c6aJlaHCHMPOBAHHBIM PEXMM 3aHITMI UM OTAbIXa, peryJspHas (uanyeckas



aKTUBHOCTb), OEpeskKHOro, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO OTHOIIEHUSI K
CcOOCTBEHHOMY (DU3MUYECKOMY U IICUXUUYECKOMY 3[J0POBbIO;

NMOHMMAaHMe II€HHOCTM TPaBWI MHAMBUAYAJBHOTO U  KOJIJIEKTMBHOTO
6e30IacHOrO MOBEIEHNS B CUTYAIUSIX, YTPOSKAIOIIMX 300POBBIO U SKU3HU JIIO[IEN;

OCO3HaHMe TIOCJIE[ICTBUI U HENPUSTUSI BPEeIHbIX IMPUBbIYEK (YIOTpeOIeHNs
AJIKOT'0JIs1, HAPKOTUKOB, KypPEHUs);

6) Tpy#AOBOrO BOCITMTaHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHME [IEHHOCTY MaCTepCTBa, TPYAOII00ME;

TOTOBHOCTh K AaKTMBHOM [eSITEIbHOCTY TEXHOJIOTMYECKOW U COLMAIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTb MHULIMMPOBATh, IJIAHMPOBATb M CaMOCTOSITEIBHO
BBITIOJTHSITh TaKyIO JAEeSITeIbHOCTD;

MHTepeC K pasjnM4HbIM cdepaM IMpodeCcCUOHATBHOM HesITeIbHOCTI, YMEHME
COBepIlIaTh OCO3HAHHBLIM BbIOOP Oymyiienn Tmpodeccuu U peasn30BbIBATDH
COOCTBEHHbIE KM3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMIO M C€aMOOOpa3OBaHMIO Ha
MIPOTSKEHMM BCEM JKU3HM;

7) 3KOJIOrMYECKOr0 BOCIIMTAHMS:

9KOJIOTUUYECKM 11e/Ieco0OpasHOe OTHOILEHWEe K TMPUPOAEe KaK MCTOYHUKY
SKU3HU HA 3eMJie, OCHOBE €€ CYyIIeCTBOBaHMS;

MOBBIIIIEHNE YPOBHSI SKOJIOTMUECKON KYJbTYpbl: IPUOOPETEHNE OIbITa
IJIAHMPOBAaHMS TIOCTYNKOB M OLIEHKM MX BO3MOXHbBIX ITOCJAEACTBUIA  [IJISI
OKPY’KaIOIIEN Cpembl;

OCO3HaHMe TJI00aTbHOIO XapaKTepa 3KOJOTMYECKUX MpoOJieM UM IyTeil UX
peIleHus;

CITOCOOHOCTh MCIIO/Ib30BaTh IIpMOOpeTaeMble TMPU U3yYEeHUM OMOJIOrUMU
3HAHMS ¥ YMEeHMs TIpM pellleHuu MpoOJeM, CBSI3aHHBIX C PaliOHAJbHbIM
MPUPOIIOIIOb30BaHeM  (COOJIIOleHNe  TMpaBWwiI  IOBeNeHMs B IpUpOe,
HaIpaB/JIEHHbIX HA COXpaHEHMEe paBHOBECUMS B 5KOCUCTEMaX, OXpaHy BUIOB,
9KoCucTeM, buocdepni);

aKTMBHOE HENpusiTMe JOeUCTBMI, MPUHOCSIIMX Bped  OKPYKaIoIIen
MIPUPOIHOM Cpelle, YMEHMe IPOTrHO3MPOBATh HEOJIArONpUSITHbIE JKOJOTUYECKME
MOCJIEICTBYS MPEIITPUHMMAEMBIX TEICTBUI U MPEeNOTBPAIATh UX;

HaJIMyye PasBUTOrO IKOJIOTMYECKOTO MbIIIUIEHUS, IKOJIOTUUECKON KYJIbTYPBI,
OITbITa IesTe/IbHOCTU 9KOJIOTUYECKOM HaIlpaBJIEHHOCTH, yMeHUsI
PYKOBOJCTBOBAThCSI MMM B IIO3HABATEJbHOM, KOMMYHMKATUBHOM U COIMaJIbHOM
MpaKkTHKe, TOTOBHOCTM K YYaCTHUIO B IIPAKTUYECKOM IeSITeTbHOCTY SKOJIOTMUYECKOM
HaIlpaBJIEHHOCTH;

8) LIleHHOCTM Hay4YHOT'O TIO3HAHMS:

chOpMMPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKM M OOIIECTBEHHOM ITPAKTMKM, OCHOBAHHOTO Ha AMAjore
KYJIbTYP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIbTYPHOM MUPE;

COBEpIIIEHCTBOBAHME SI3bIKOBOM M UMTATEIbCKOM KYJbTYPhl KaK CpeacTBa
B3aMMOJEMCTBUSI MEKTY JIFOIbMM U TIO3HAHMS MUPa;



IIOHMMaHMe crenu@ukyM OMOJIOrMM KaK HayKyu, OCO3HAaHMSI €€ poJiM B
GbopMMpPOBaHMM PALMOHAIBHOIO HAYYHOTO MBIIIJIEHMS, CO3AHUM LIeJIOCTHOTO
npencTaBjeHuss 00 OKPYIKAIOIIeM MMpe KaK O €IMHCTBE IPUPOIbI, UesioBeKa U
o6I11eCcTBa, B TO3HAHMM IPUPOIHBIX 3aKOHOMEPHOCTEM M PeIIeHuM IpobJieM
COXpaHEeHMsI IIPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTb B 3HAUMMOCTY OMOJIOTMM [IJII COBPEMEHHOM IIVMBUIM3AIIVA:
obecIieueHMsT HOBOI'O YPOBHSI PasBUTUSI MEOULIMHBI, CO3HAHME IePCIIeKTUBHBIX
OMOTEXHOJIOTUI, CIIOCOOHBIX  pelllaTb pecypcHble  IMPO6JeMbl  Pa3sBUTHUS
yeJIoBeueCcTBa, MOMCKA MyTel BbIXOAA M3 TJIOOATbHBIX IKOJIOTMUECKUX MPOOIeM U
obecrieueHuss  repexoja K  YCTOMYMBOMY  pasBUTUIO,  palMOHAIbHOMY
MCIIOJIb30BAHMIO TIPUPOIHBIX PecypcoB M (OpMMPOBAHMIO HOBBIX CTaHIAPTOB
SKU3HMU;

3aMHTEPECOBAHHOCTb B TIOJIYUeHUM OMOJIOTMUECKMX 3HAHMUM B LEJISIX
MIOBBIIIEHMST OOIIEeM KYJIbTYpPbl, €CTeCTBEHHO-HAyYHOJ TI'PaMOTHOCTM, KakK
COCTaBHOM YacTU (GYHKIMOHAJIbHOM I'PaMOTHOCTM OOyvalommxcs, hbopMupyeMon
TIpY U3yUYEHUM OVMOJIOTUH;

MIOHMMAaHMe CYLIHOCTY METOAOB IO3HaHMS, MCIIOJIb3yEeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTM MCIIOJIb30BaTh IIOJyYaeMble 3HAHMS [JII aHaau3a WU
OOBSICHEHMS SIBJIEHMI OKPY’KAIOIIEro Mupa M IPOUCXONSIIMX B HEM M3MEHEHUI,
yMeHMe [ejiaTb OOOCHOBAaHHbIE 3aK/IIOUEHMS Ha OCHOBE HAyuHbIX (AKTOB WU
MMEIOIIMXCS JaHHbBIX C LIeJIbIO MOJTYUYeHMSI JOCTOBEPHBIX BHIBO/IOB;

CITOCOOHOCTh CAMOCTOSITEJIbHO MCITOJIb30BaTh OMOJIOTMYECKMEe 3HAHUS [IJIS
peltieHnst Tpo6JIEM B peaTbHbIX JKM3HEHHBIX CUTYaILIVSIX;

OCO3HaHMe IIEHHOCTM HAyYHOU [esITeJIbHOCTM, TOTOBHOCTb OCYIIECTBJISITh
MIPOEKTHYIO U MCCJIeIOBATEIbCKYIO IeSITeIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HEINpPepbIBHOMY  OOpa3oBaHUIO U
caMo00Opa3oBaHMIO, K aKTMBHOMY IIOJTyUeHMIO HOBBIX 3HAaHMI IO OMOJOTUM B
COOTBETCTBUM C JKMU3HEHHBIMU ITOTPEOHOCTSIMUA.

METAITPEJIMETHBIE PE3VJIbTATHI

MertarnpenmMeTHble pe3yJbTaTbl OCBOEHMSI yueOHOro mpemmera «buosorus»
BKJIIOUAIOT: 3HAuMMble [j1s1 (OpPMMUPOBAHMS MMUPOBO33PEHMST OOYUAIOIIMXCS
MEKIUCIUIIIMHAPHBIE (MEKIIpeIMeTHbIe) OOlleHayUyHble IOHSTHUS, OTpasKarolye
IIeJIOCTHOCTb HAy4YyHOM KapTMHBI MHUpa U CHeuudpuKy MeTOAO0B TO3HAHMS,
MCIIOIb3yeMbIX B €CTEeCTBEHHbIX HayKax (BelleCTBO, SHeprus, siBjieHue, Mpolecc,
CUCTeMa, Hay4YHbIM (aKT, MPUHINI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus,
ucciaenoBaHue,  HaOMOIeHMe,  M3MepeHMe,  SKCIepMMeHT U JIpyTrue);
YHUBepcajibHble YyuyeOHble [eMCTBUSI (ITO3HABaTesbHble, KOMMYHMKATUBHbIE,

peryasiTUBHbIE), obecrieunBaoIye dbopmupoBaHue (OYHKIIMOHATbHOMN
rPaMOTHOCTM ¥ COLMAJIbHOM KOMIIETEHIIMM OOYYaIOIIMXCSI; CIIOCOOHOCTD
00y YaIOILIMXCST MCIIOJIb30BATh OCBOEHHbIE MEXKIUCIUTIIMHAPHBIE,

MMPOBO33peHUYeCKMe 3HaHMS WM  yHMUBepCa/ibHble y4eOHble JeiCTBUSI B
MMO3HABaTEIbHOM U COIMAIbHON ITPaKTUKe.



B pesynbrare wu3yueHuss OMOJIOTMM Ha YpPOBHE CpemHero oOIero
obpasoBaHMsi y oOyuaromierocs:i OyayT chOpMMpOBaHbI  [TO3HABATEeJIbHbBIE
YHUBepCaJIbHbIe YUeOHbIe NeMCTBMSI, KOMMYHMKATMBHbIE YHUBEPCAIbHbIE YUeOHbIe
IOEeCTBUS, PperyJsTUBHbIE VHMBepCa/JIbHble YueOHble [eMCTBUSI, COBMECTHas
IesITeIbHOCTb.

MeranpenMeTHble pe3yJbTaTbl OCBOEHMSI IIPOrpaMMbl CpPEIHEro OOIIEero
0b6pa3oBaHMs TOJIKHBI OTPAsKaTh:

OBnajeHne YHMBEpCATbHBIMM YUeOHBIMY IT03HABaTeIbHBIMM AEACTBUSIMMA:

1) 6a3oBbIe JJormyecKkyue geMCTBUS:

CaMOCTOSITEJIbBHO  (pOpMy/IMpOBaTh M aKTyaJIM3UpoBaTb  IIpobjeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BAaTh IIPM OCBOEHUM 3HAHMI IPUEMBI JIOTMUYECKOTO MBIIIIEHNS
(aHanm3a, CMHTE3a, CpaBHEHMS, Kiaaccuukauyum, 0000IIeHNSsT), PACKPbIBATh CMbICIT
OMOJIOTMYECKMUX TTOHSATUI (BBIOENATh UMX XapaKTepHble NMPU3HAKM, YCTAHABJIMBATD
CBSI3Y C IPYTUMU ITOHSTUSIMMN);

ompenesiaTh e [OesSTeNbHOCTY, 3agaBasi IlapamMeTpbl M KPUTEpUM WUX
IOCTVKEHMSI, COOTHOCUTD Pe3yJIbTAThl AESTEJIbHOCTU C IIOCTABIEHHBIMM LIEJISIMMA;

MICIIOJIb30BaTh OMOJIOTMYECKYe MTOHITUS IJI11 OObICHEHNUSI (DAKTOB U SIBJIEHMUIA
SKMBOM IIPUPOIbI;

CTPOUTb JIOTMYECKME pacCykaeHus (MHAYKTUBHbIE, OeOYKTUBHbIE, IO
aHaAJIOTVM), BBISIBJISITh 3aKOHOMEPHOCTM M TIPOTMBOPEUMSI B pPacCMaTPUBaeMbIX
SIBJIEHUSIX, (DOPMYJIMPOBATh BhIBOMbI U 3aK/IIOUEHMS,;

MIPUMEHSTh CXEeMHO-MO/Ie/IbHbIe cpencTBa ISt MpeCTaBIeHNS
CYILIECTBEHHbBIX CBSI3€/ M OTHOIIEHMI B M3y4aeMbIX OMOJIOTMYECKMX OOBEeKTax, a
TaK)ke  IIPOTMBOpPEUMI  pasHOrO  poOfAa,  BBIIBJIEHHBIX B Pas3/JIMUHBIX
MH(POPMALIMOHHBIX MCTOUYHMKAX;

pa3pabaThIBaTh IUIAH peLIeHus MPoOJIeMbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTepUaJIbHBIX ¥ HEMaTepuaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JI€SIT€JIbBHOCTD, OLIEHMBATh COOTBETCTBIME PE3y/IbTaTOB
1IeJISIM, OLIEHMBATh PUCKU MOCEACTBUNM AeSITeIbHOCTH;

KOODAMHMPOBATb ¥  BBINOJHATHL pabOTy B  YCQJIOBMSIX  peajibHOIO,
BUPTYAJIbHOTO ¥ KOMOMHMPOBAHHOTO B3aMMOJIEMCTBMUSI;

pa3BMBATh KPeaTUBHOE MbIIIJIEHME TIPU PeLleHUI KU3HEHHBIX IIPoOJIeM.

2) 6a30BbI€ UCCIEA0BATEILCKUE AENCTBUS:

BJIaZleTb HaBbIKAMM YUEOHO-JCC/IeIOBATEIbCKOM Y IMTPOEKTHO eI TeIbHOCTH,
HaBbIKaMM  paspelieHus 1pobjeM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSIT€JIbBHOMY ITOMCKY METO/IOB pellleHNs] MPaKTUUeCKUX 3a7ad, MPUMEHEeHUIO
Pas3JIMIHBIX METOIOB ITO3HAHNS;

MCIIOJIb30BAaThb pPa3/IMYHbIe BUALI ESITEIbHOCTM [0 ITOJYYEHUIO HOBOI'O
3HAHMS, €ro WMHTepIpeTalyuu, IpeodpPa3’OBaHMIO ¥ IPUMEHEHMIO B YYeOHBIX
CUTYaLMSIX, B TOM YMCJIe IIPU CO3MaHUM YUEeOHBIX U COLMAIbHBIX IIPOEKTOB;

dhopMMpoBaTh HAYYHBIN TUIT MBIILJIEHNUS, BJaJeTh HAYYHOM TEPMUHOJIOTHEN,
KJIFOUEBBIMM ITOHITUSIMU U METOIAMU;



CTaBUTb ¥ (QopMyJMpoBaTb COOCTBEHHbIe 3amauM B 0Opa3oBaTeSbHOM
IesITeJIbBHOCTU Y JKU3HEHHBIX CUTYaIsX;

BBISIBJIITh NIPUUYMHHO-CJIEACTBEHHbIE CBS3M M aKTyaJM3MpoBaTh 3amauvy,
BBIIBUTATh T'UIIOTE3y €€ peIleHus, HaXOOUTb apryMeHTbl MJIsI JTOKa3aTesIbCTBa
CBOMX YTBEPXKAEHUI, 3a[1aBaTh apaMeTpbl ¥ KPUTEPUM PEIIeHNS;

aHAJIM3MPOBAThb TIOJIYUeHHbIe B XOJe pelleHus 3agauM pe3yJIbTaThbl,
KPUTUYECKM OILIEHUBATh UX TOCTOBEPHOCTh, IIPOTHO3MPOBATh M3MEHEHVE B HOBBIX
YCJIOBUSIX;

IaBaTh OLIEHKY HOBBIM CUTYaIIMSIM, OLIEHMBATD ITPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh 1le/IeHapaB/ieHHbIM TOMUCK IlepeHoca CpeiCTB U CII0COOO0B
IeCTBYUS B MPOGECCUOHAIBHYIO CPeny;

YMETb IIePEHOCUTH 3HaHMS B ITO3HABATEJIbHYIO M IPAKTUYECKYIO 00J1acTy
SKU3HEI eI TeIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHMS M3 Pa3HBIX IMPEeIMEeTHbIX 00IacTel;

BBIIBUTaTh HOBBIE MIeM, IpeajaraTb OpUIMHA/IbHbIE MOOXOMIbI M peIleHMs,
CTaBUTb MPOOJIEMbI U 3aJ1a4M, TOITYCKAIOIIMe aJIbTePHATUBHbIE PeIlIeHMS.

3) paboTa c nHGOpMaIMei:

OPMEHTHUPOBATHCS B Pa3IMUHbIX MCTOUYHMKAX MHGPOPMALM (TEKCTEe YUYeOHOro
1MoCco0MsI, HAYYHO-TIONMYJIIPHOM JIMTEpaType, OMOJOrMUYECKUX CJIOBApSIX U
CIIpaBOYHMKAX, KOMIIbIOTEpHbIX 0Oa3axX OaHHbIX, B VIHTepHeTe), aHaIM3MPOBATh
MHGOPMAaLMIO PasIMUHBIX BUIOB U (POPM IpeCTaBJIeHMs, KPUTUUECKN OLIEHMBATh
€€ TOCTOBEPHOCTD ¥ HEITPOTMBOPEUNBOCTD;

dbopmyaMpoBaTh 3aMpOChl ¥ IPUMEHSTh pas/IMYHble METOAbI IIPU IOVCKE U
oTOope OMoJIornuYeckon MHGOpMalNy, HeOOXOAMMOM IJiS BBIITOJHEHUS YYEOHbIX
3a/1ay;

MpMUoOpeTaTh OIBIT MCHOJb30BaHMS MHGOPMAIMOHHO-KOMMYHMKATUBHBIX
TE€XHOJIOTM, COBEPIIIEHCTBOBATh KYJIbTYPY aKTMBHOI'O MCIIO/Ib30BaHMS Pa3IMIHBIX
ITOVICKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpATb  ONTUMAaJIbHYIO  (OpMY  MpeACTaBJIEHUS
61mosiornueckon MHbopmaium (Cxemsol, rpad@uKy, TuarpaMmbl, TaOIUIIbI, PUCYHKA
I IpyToe);

MCIIOJIb30BaTh HAYy4YHbIM SI3bIK B KauecTBe CpeAcTBa Iipu pabore cC
O6mojiormueckon  MHGpOpMAaIMeN: TMPUMEHSITb XUMMUYECKMe, GU3NIecKue u
MaTeMaTuyeckue 3HaKM UM CUMBOJIBI, (popmysibl, abOpeBMaTypy, HOMEHKJIATYpY,
MCIOJIb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKME  CpeACTBa
HarJISSAHOCTM;

BJIafeTh  HaBbIKAMM  pacIlO3HAaBaHMSI M 3alUUThl  MHGpOpPMAINH,
MHOOPMAIIMOHHOM 6e30MaCHOCTY JIMYHOCTM.

OBynapeHne YHMBEPCATHHBIMY KOMMYHMKATUBHBIMM JI€ACTBUSIMMA:

1) o6uieHne:

OCYILIECTBJISITh KOMMYHMKAIIMM BO BCeX chepax JKU3HM, aKTUBHO YU4aCTBOBATD
B IMAJIOre MM OUCKYCCUM TIO CYIIECTBY OOCYsKmaeMoy TeMbl (YMEHME 3a1aBaThb
BOIIPOCHI, BBICKA3bIBAThb CYSKIEHMS OTHOCUTE/JbHO BBIIIOJIHEHMS ITpedJjiaraemMon



3a7auM, YUMTHIBATb MHTEPECHI ¥ COIJIACOBAHHOCTb MO3UIIMI APYTUX YUYACTHUKOB
Iuaiora UM IUCKYCCUMN);

pacIio3sHaBaTh HeBepOajbHbIe CpeIaCcTBa OOILEeHMsI, ITIOHMMAaTb 3HaueHMe
COILMA/IBHBIX 3HAKOB, IPEINOCHIIOK BO3HMKHOBEHMSI KOHQJIMKTHBIX CUTYaIIWii,
YMETb CMSIT4aTh KOH(MJIMKTHI I BECTU ITI€PETOBOPHI;

BJIAJIETh Pa3IMYHbIMM CIIOCOOaMM OOILEHMUSI M B3aMMOIENCTBMUS, ITOHMMATh
HaMepeHUsl IPYTIUX JIIOIEN, IPOSIBIISITh YBAKUTEIbHOE OTHOIIEHME K COOeCeTHUKY
" B KOppeKTHOM hopMe hOpMyIMpOBaTh CBOM BO3pasKeHMS;

Pa3sBEPHYTO M JIOTMYHO M3/IaraTh CBOIO TOYKY 3PEHMSI C MCIIOJIb30BaHMEM
SI3BIKOBBIX CPEICTB.

2) COBMeCTHas JesiTeJIbHOCTD:

IIOHMMATDh ¥ MCIIOJIb30BaTh IPEMMYILECTBA KOMAHIHOM U MHAVBUAYAJTbHOM
pabOThI IPM pelieHny OMOJIOrMYecKoy mpobieMbl, 0O0CHOBBIBATh HEOOXOIVIMOCTD
MIpYMEHEHMS IPYIIOBbIX (POPM B3aMMOIENCTBUS TP pellleHny YIeOHOM 3a1aum;

BbIOMPATh TEMATMKy UM METOIbl COBMECTHBIX AEMCTBUII C YUYETOM OOIIMX
MHTEPECOB 1 BO3MOKHOCTEN KayKIOI0 WieHa KOJIJIEKTUBA;

MpUHMMATh 1IeJIM  COBMECTHOM  OeSITeJbHOCTM, OpraHM30BBIBATb U
KOOPAVHMPOBATh MEUCTBUS II0 €€ MIOCTMKEHMIO: COCTaBJISATh IUIAH [EeMCTBUM,
pacIipefiesiIiTb pPoJIM C YYETOM MHEHMI YYaCTHUKOB, OOCYKIAThb pe3yJIbTaThl
COBMECTHOM pabOThI;

OIlEHMBaTh KadyeCTBO CBOEro BKJAZa M KaXXAOTO YUYaCTHMKA KOMAaHIbI B
OOILIMII Pe3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

mpemyiaraTb HOBbIE IIPOEKTHI, OIEHMBATb WOEM C TO3UIUM HOBU3HEI,
OPUTMHAJIBHOCTHU, IPAKTUUECKOV 3HAUMMOCTH;

OCYIIIECTB/ISITh IMO3UTMBHOE CTpaTermyeckoe IIOBeIeHMEe B Pa3IMIHBIX
CUTYaIUSX, IIPOSIBJISITH TBOPUYECTBO M BOOOpaskeHMe, ObITh MHUIIMATUBHbBIM.

OBiiafieHne YHUBEPCAIbHBIMU PETYJISTUBHBIMU AEACTBUSIMMA:

1) camoopranmusanms:

MCIIOIb30BaTh OMOJIOTMYECKMEe 3HAHMSI [OJI BbISIBJEHMSI IIpOOJIEeM U UX
pelleHs] B SKM3HEHHBIX Y YUeOHbBIX CUTYaLUSX;

BbIOMpaTh HA OCHOBE OMOJIOTMUECKMX 3HAHMUM IIeJIEBbIe U CMBbICJIOBBIE
YCTAHOBKM B CBOMX IEMCTBMUSIX U IOCTYIIKaxX IO OTHOIIEHMIO K JXMBOM IIPUPOJIE,
CBOEMY 3[IOPOBbIO 1 3[J0POBBIO OKPY>KAIOIIINX;

CaMOCTOSITEJTBHO OCYIIECTBJISITh ITO3HABATEIbHYIO MIeSITeIbHOCTh, BBISIBJISITH
Mpo6JIeMbI, CTaBUTh M (GOPMYJIMPOBATh COOCTBEHHbIE 3a/1a4y B 0Opa30BaTebHOM
IesITeTbHOCTU Y JKU3HEHHBIX CUTYaIIUSX;

CaMOCTOSITEJTbHO COCTaB/ISITb IUIAaH pelIeHus] IpobJieMbl C  YUYETOM
MMEIOIIVXCST peCcypCcoB, COOCTBEHHBIX BO3MOSKHOCTEN U MPEITIOUTEHNI;

IaBaTh OLIEHKY HOBBIM CUTYaIVSIM;

pacImpsITh paMKM YYeOHOI0 IIpeiMeTa Ha OCHOBE JIMYHBIX IIPeaIOYTEeHNI;

IeaTb OCO3HAHHBIM BbIOOp, apryMEHTMPOBATh €ro, 6paTh OTBETCTBEHHOCTh
3a pelleHue;

OIIeHMBAaTh ITPMOOPETEHHDIN OIIbIT;



CIIOCOOCTBOBaTh (OPMUPOBAHMIO ¥ TIPOSIBJIEGHUIO IIMPOKOM ISPYIUIIMM B
pasHbIX OOJIACTSIX 3HAHMM, ITOCTOSHHO IIOBBILIATH CBOM OOpa3OBaTeJbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

IaBaTh OIIEHKY HOBBIM CUTYalysIM, BHOCUTb KOPPEKTUBBI B MeSITEIbHOCTD,
OIIEHMBATh COOTBETCTBME PE3YJIbTaTOB IIEJISIM;

BJIafieTh ~ HaBbIKaMM  ITO3HABATeJbHOM  pedJIeKCuM KaK  OCO3HaHMS
COBEPIIIAEMBIX TEMCTBUI M MBICJUTEIbHBIX IIPOLIECCOB, UX pe3yJbTaTOB U
OCHOBaHMM, MCIOJb30BaTh IPUEMBI peduieKcuM IJi OLIEHKM CUTyalluy, BbIOOpa
BEPHOI'O pelleHNS];

YMETb OLIEHMBATh PUCKM ¥ CBOEBPEMEHHO IIPUMHMMATh pEeIIeHusI II0 UX
CHVKEHUIO;

MPUHMMATh MOTMBBI ¥ apryMeHTbl IPYIMX TIpM aHaju3e pe3yJIbTaTOB
IesITeJIbHOCTH;

3) npuHSTHE CEOS U APYTUX:

MIPUHMMAaTh cebsl, TOHMMAas CBOYM HEeJOCTAaTKM M JOCTOMHCTBA;

IPYMHMMATh MOTMBBI ¥ apryMeHTbl OPYTUX IIpPY aHa/u3e pe3yIbTaTOB
IesITeJIbHOCTH;

MIpU3HABaTh CBOE IIPaBO U IIPaBO APYIUX Ha OIIMOKM;

pa3BMBATh CIIOCOOHOCTD IMIOHMMATh MUP C ITO3ULIMM IPYTOro YesioBeKa.

I[TPEIMETHDBIE PE3YJIbTATHI

[IpenmeTHble pe3yJbTAaTbl OCBOEHMS COMEpKaHMS YYeOHOTOo IpeameTa
«Buosorusi» Ha yrJayoGJEHHOM YpPOBHE OpPMEHTMPOBaHbI Ha oObecrieueHue
npodwibHOrO  00Oy4yeHMs  obyuawrmxcs  Ouosormu. OHM  BKIJIIOYAIOT:
criendudeckue st OMOJIOrMM HayuYHbIe 3HAHMSI, YMEHMS U CIIOCOOBI JIeMICTBMIA TI0
OCBOEHMIO, MHTepIIpeTalu U Mpeobpa3oBaHMIO 3HAHWUIA, BUABI JeSITeIbHOCTU IO
MOJTyYeHMIO HOBBIX 3HAHUM U UX MPMMEHEHMIO B Pa3MyHbIX yueOHbIX, a TakXke B
peasbHbIX >KM3HEHHbIX cUTyalusx. [IpefMeTHble pe3ysbTaThl IpeACTaBJIeHbI IO
rofam mM3ydeHus.

[IpenmeTHble pe3yJibTaTbl OCBOEHMSI yuebHOro npenmera «buosorus» B 10
KJ1acce NOMKHbI OTpaXkaTh:

copMUpPOBAHHOCTL 3HAHMM O MeCTe ¥ pOJM OMOJOTMM B CUCTEME
€CTeCTBEHHbIX HayK, B (hOPMMUPOBAHMM €CTECTBEHHO-HAyYHOM KapTMHBI MMUpa, B
MO3HAHMM  3aKOHOB  IIPMPOABI M  pelleHuu MpobjeM  palyOHaIbHOTO
MIPUPOAOIIOIb30BaHMSI, O BKJIAJle POCCUIMCKUX U 3apyOEKHBIX YUEHBIX B Pa3sBUTHE
6110J10T1Y;

BJIaJleHMe CUCTEeMOM OMOJIOTMYeCKMX 3HAaHUM, KOTOpash BKJIKOYaeT:
OCHOBOIIOJIaramwllye OMOoJOTUMYEeCKMe TepPMMHBbI U TIOHATUS (SKU3Hb, KJIETKa,
opranmsm, meTabo/M3M, TOMEeOCTa3, CaMOpPEeryJisiius, CaMOBOCIPOU3BeIeHNeE,
HaCJIeICTBEHHOCTb, M3MEHUMBOCTb, POCT M pa3BuUTHE), OMOJIOTMUECKMEe Teopun
(xirerounas Teopus T. llIBanna, M. Illnennena, P. BupxoBa, XpoMoCOMHast TeOpys
HacnencrBeHHoctT T. Moprana), yyenusi (H.U. BaBunoBa - o0 1eHTpax



MHOTOOOpasmusi ¥  MPOUCXOXKIEHMST  KYJbTYPHbIX  pacTeHMI),  3aKOHbI
(emHOOOpa3usi MMOTOMKOB I€PBOrO IOKOJIEHMS, pacllelyieHusl, YMCTOTbl TaMer,
He3aBMCUMMOTO HacjemoBanusi I'.  MeHgens, TOMOJIOTMUECKUMX PSIIOB B
HacJeqCTBEeHHOM MU3MEHUYMBOCTU H.!. Basusnosa), TTPUHITATIBI
(KOMIJZIEMEHTApHOCTH);

BJIaJieH)e OCHOBHBIMM METOAAMM HAy4YHOTO TO3HAHMSI, MCIIOJIb3YeMbIX B
OMOJIOTMUECKUX MCCIeNOBAHUSIX JKMBBIX OOBEKTOB (OmMcaHue, M3MepeHue,
HabJII0IeHe, S9KCIIEPUMEHT);

yYMEHME BbIIE/ISITh CYIIeCTBEHHbIE IMPU3HAKM: BUPYCOB, KJIETOK ITPOKAPUOT U
9YKapMOT, OJHOKJIETOYHBIX ¥ MHOI'OKJIETOYHBIX OpPraHuM3MOB, B TOM YMCJIE
6akTepui1, rpMOOB, PACTEHMI, JKUBOTHBIX U UeJIOBEKA, CTPOEHMSI OPTaHOB M CUCTEM
OpPraHOB pacCTeHMM, >KMBOTHBIX, UeJIOBEKAa, IIPOIECCOB JKMU3HEIESITEIbHOCTMH,
MPOTEKAIONIMX B OpPraHM3Max pPacTeHMM, KMBOTHBIX U UeJIOBEKa, OMOJIOTMYeCKUX
MpolLieCccoB: oOMeHa BelleCcTB (MeTaboJM3M), IpeBpallleHus] SHeprum, 6posKeHus,
aBTOTPOMHOrO U reTepoTpOPHOro TUIOB MUTaHUSI, GOTOCUHTE3a M XEMOCHHTE3A,
MMTO3a, Mei03a, raMeToreHesa, SMOpHUoOreHesa, IMOCTIMOPMOHAIBHOTO Pa3BUTHS,
pasMHOXXeHMSI,  MHOUBUAYAJbHOTO  pasBUTMUSI  oOpraHm3Ma  (OHTOTeHe3a),
B3aMIMO/IEICTBMSI T€HOB, T'eTepo31ca, MCKYCCTBEHHOT'O OTOOPa;

yMeHMe YCTaHaBJMBAaTb B3aMMOCBSI3M MEKIY OpraHoMAaMM KIETKU U UX
GYHKIMSIMM, CTPOEHMEM KJIeTOK pasHbIX TKaHe M UuX QYHKUMSIMM, MEXIY
opraHamMy ¥ CHUCTEMaMM OpPraHOB Yy PaCTeHMI, JXKMBOTHBIX M UeJIOBEKa U UX
GYHKIMSIMM, MEXKIY CUCTEeMaMM OPraHoB UM MX (GYHKLUMSIMM, MEXKOY STaraMu
oOMeHa BeleCTB, STallaMyM KJIETOYHOI'O LIMKJIA U JKU3HEHHBIX IIMKJIOB OPraHU3MOB,
sTanaMy SMOPMOHAIBHOIO Pa3BUTUSI, T€HOTUIIOM U (PEHOTUIIOM, (HEHOTUIIOM WU
dbakTOpamm cpeabl OOUTAHNUS;

YMEHME BbISIBJIITh OTJMUNTEIbHbIE TPU3HAKM JKUBBIX CUCTEM, B TOM YMCJIE
pacTeHU, JKUBOTHBIX U YEJIOBEKA;

YMEHME WCIIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTbI, OMOJIOTMYECKYIO
TEPMMHOJIOTUIO ¥ CUMBOJIMKY [JISI JOKa3aTe/IbCTBA POACTBA OPraHM3MOB Pa3HbIX
CUCTEMATUYECKUX T'PYIIIL;

yMEHMEe pelIaTh OMOJI0rMYecKme 3a1aun, BbISIBJISITh IIPUUYMHHO-CIeICTBEHHbIE
CBSI3M MEKIY MCCIeIyeMbIMM OMOJIOrMUECKMMM ITPOLIECCAMU U SIBJIEHUSIMU, IeJIaTh
BBIBOZbI ¥ IIPOTHO3bI HA OCHOBAHMM ITOJTYUEHHBIX Pe3yJIbTaTOB;

yMEHMe BBINOJHATh JIabopaTOpHbIe U IMpaKTHUUecKue paboThl, COOJIIOHATh
MpaBuJa Impu paboTe ¢ y4eOHbIM 1 JIAOOPAaTOPHBIM 0OOPYIOBAHMEM;

yMEHMe BbIIBUTaTb T'UIOTE3bI, IIPOBEPITh UX OSKCIIEPUMEHTaIbHbIMU
cpenactBaMu, (GOpMYJIUPYS IIeJIb MCCIeNOBaHMS, aHAIM3MPOBAThb ITOJTyYEHHbIE
pe3ybTaThl U [eJilaTb BbIBOIbI;

yMeHMe y4aCTBOBaTb B yueOHO-MCC/IeIOBaTeIbCKON paboTe Mo OMOJIOTUM,
9KOJIOTUM ¥ MeOUIVHEe, IMPOBOAMMONM Ha 0Oa3e IIKOJbHBIX HAYYHBIX OOILECTB, U
MyOJIMYHO  TIPEACTaB/SITh  IIOJYyUeHHbIEe  pe3yJbTaTbl HAa  YYEHNYECKUX
KOH(pepeHIMsIX;



YMeHMe OIEHMBATb 3TUYECKME aCII€eKTbl COBPEMEHHDbIX I/ICCI[e,Z[OBaHI/H‘/JI B

obnmactu  Ouosiormum M MeOULMHBI  (KJIOHMPOBaHME,  MCKYCCTBEHHOE
OIJIONOTBOPEHNME, HallpaB/JieHHOe M3MeHeHMe TeHOMa M CO3JaHue TPaHCTeHHBIX
OpraHu3MoB);

yMeHMe OCYIIECTBJISITb OCO3HAHHBIM BbIOOp Oymyllen MmpodeccoHaIbHON
IeAaTeJIbHOCTM B 00JIacTM OMOJIOTUM, MeOUIIMHbI, OMOTEXHOJIOTUY, BeTepUHAPUN,
CEeJTbCKOTO XO3SI1ICTBA, IMUILEBOI MPOMBIIIEHHOCTH, YIJIYO/ISTh MO3HABATEIbHbIN
MHTepeC, HallpaBJIeHHbIM Ha OCO3HAHHbIN BHIOOP COOTBETCTBYIOIIEN Mpodeccun u
MpoAO/DKeHMe  OMoJyiorMueckoro oOpasoBaHMSI B OpraHM3alMsIX CpeaHero
podeccOHaIbHOTO 1 BBICIIIET'0 0Opa30BaHMsI.

[IpenmeTHbIe pe3yJsibTaTbl OCBOeHMSI yuebHOro mnpenmera «buosnorus» B 11
KJIaCce MOKHbI OTPaykaTh:

copMMPOBAHHOCTh 3HAHMM O MeCTe U pPOJIM OMOJIOTMM B CUCTEME
€CTEeCTBEHHbIX HayK, B (OpMMpPOBaHMM COBPEMEHHO eCTeCTBEHHO-HAyYHOM
KapTUHbI MMpa, B TO3HAHMM 3aKOHOB IPUPOMAbI M PELIEHUM 3SKOJOTUUYECKUX
nmpobJjieM 4YeJOBeYeCTBa, a TaKKe B peIIeHuM BOMPOCOB pPaIMOHAIbLHOTO
MIPUPOJIOTIOIb30BaHMS, ¥ B (POPMMPOBAHUM IIEHHOCTHOT'O OTHOILIEHUSI K IIPUpPOIe,
00I1IeCTBY, YEJIOBEKY, O BKJIaJle POCCUIMCKMUX U 3apyOesKHbIX YUEHBIX-OMOJIOTOB B
pasBuUTHE OMOJIOTUN;

yMEHME BJIAJIETb CUCTEMOM OMOJIOTMYECKUX 3HAHMM, KOTOpasi BKIIIOYAET
ompenesieHNs] ¥ TOHMMaHMEe CYIIHOCTM OCHOBOIIOJIAraloIINX OUOJOTMYECKUX
TepMMHOB ¥ TIOHSITMM (BUI, 3KOCKUCTeMa, Omocdepa), OMOJOTMUYECKUE TEOpUN
(aBosmrononHast Teopust Y. JlapBuHa, CMHTETHMUYECKasT TEOPUST SBOJIIOLINN), YUEHUS
(A.H. CeBepiioBa — 0 myTsx U HarpaBjeHusix sBojtoiuu, B.U. BepHagckoro - o
6mocdepe), 3akoHbI (reHeTmMueckoro paBHoBecust k. Xapamu u B. Baitnb6epra,
3apompiiiieBoro cxoxacrBa K.M. bospa), mpaBmwia (muaumyma IO. JInbuxa,
9KOJIOTMYECKOM MMpaMMUAbl SHEpruu), rumoresbl (rumortesa «mupa PHK» V.
I'mnbepTa);

yMeHMe  BjafeTb  OCHOBHBIMM  METOAAMM  HAyyHOTO  ITO3HaHMS,
MCII0JIb3YEMbIMU B OMOJIOTMUECKUX UCCTEAOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcanue, u3MepeHue, HaOJIOAEHNEe, SKCIIEPMMEHT), CIIOCOOAMM BBISIBJIEHUSI U
OIIeHKM aHTPOTIOTeHHBIX M3MeHEeHU! B IIPUPO/IE;

yMeHMe BbIIEeNIATb CYIIeCTBEeHHble TIpM3HAKM: BUAOB, OMOTeOIeHO30B,
9KOCHCTEM U Omocdepnl, CTAOMIM3UPYIOIIErO, IBVIKYIIErO U Pa3pbIBAIOIIETO
€CTeCTBEHHOT'O oTbopa, aJUIOTaTPUUYECKOTO " CUMIIATPUUYECKOTO
BUI000pa30BaHMsI, BAUSHUS OBVOKYIIVX CYJI SBOJIIOLIMM Ha reHOQOH/, Oy IS,
MPUCIIOCOOJIEHHOCTM OPTraHM3MOB K Cpejle OOUTaHMsI, YepeqOBaHMsT HaIlpaBIeHUIA
9BOJTIOLIMM, KPYTOBOPOTA BEIIECTB U IMOTOKA SHEPTUM B IKOCUCTEMAX;

yMeHMe YCTaHaBJMBAaThb B3aMMOCBSI3M MEXIY IPOIeCCamMy 3BOJIIOLNMN,
OBVOKYIIMMM CUJIaMM aHTpOIIOTeHe3a, KOMIIOHEHTaMM pas3INdYHbIX IKOCUCTEM WU
MIPUCIIOCOOJIEHUSIMY K HUM OpPTaHM3MOB;

yMeHMe  BbISIBJIITb  OTJIMYUTE/IbHbIE  TPU3HAKM  JKMUBBIX  CUCTEM,
MPUCIOCOO/IEHHOCTh BUIOB K Cpele OOMTaHMSI, aOMOTUMYECKUX U OMOTUUYECKUX



KOMIIOHEHTOB  9KOCMUCTEM, B3aMMOCBSI3€}I OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOT'€HHbBIX U3MEHEHMII B 9KOCHCTEMAaX CBOEI MECTHOCTH;

yMEHMEe MCIIOJIb30BaTh COOTBETCTBYIOIIYE apryMeHTbl, OMOJOTUMYECKYIO
TEPMMUHOJIOTUIO ¥ CMMBOJIMKY [IJII JOKa3aTeJbCTBa POJCTBA OPraHM3MOB Pa3HBIX
CUCTEeMaTUYEeCKUX I'PYIII, B3aMOCBSI3M OPraHM3MOB U CpeIbl OOUTaHUSI, eMHCTBA
YyeJIOBEUYeCKMX pac, HeOOXOAMMOCTM COXpaHEHMs] MHOroobpasus BUIOB U
9KOCHCTEM KaK yCJIOBMSI COCYIIIECTBOBAHMS IIPUPOABI ¥ YeJIOBEUECTBA;

yMeHMe pellaTh OMOJIOrMuYecKe 3aJaun, BhISIBJISTh IPUUMHHO-C/IeICTBEHHbIE
CBSI3U MEKIY UCC/IeAyeMbIMM OMOJIOrMUeCKMMU IIPOLIeCCaMI U SIBJIEHUSIMU, [eJ1aTh
BBIBOJIbI ¥ IIPOTHO3bI HA OCHOBAHMM IIOJIyYE€HHbIX Pe3yJIbTaTOB;

yMeHMe BBITIOJIHSITL JIabOpaTOpHbIe U IpaKTUYEeCKue paboThl, COOIIOIATH
MpaBuIa Ipu paboTte ¢ yueOHBIM U JIaOOPaTOPHLIM 000PYIOBAHMEM;

yMeHMe BbIIABUIaTb TI'MIIOTE3bl, IIPOBEPSATh UX SKCIIEPUMEHTaIbHbIMMU
cpenactBaMu, (GOPMYJIMUPYS 1IeJib MCCIeNOBaHMS, aHAJIM3MPOBAThb ITOJTyYEHHbIE
pe3yJIbTaThbl U AeJIaTh BbIBOMBI;

yMeHMe yYaCTBOBaTh B yUYEOHO-MCCJIeIOBATEIbCKOM paboTe IO OGMOJIOTHH,
9KOJIOTMM ¥ MeOMIIMHe, MPOBOAMMON Ha 6ase IIKOJbHBIX HAy4YHBIX OOIIECTB, U
MyOJIMYHO  IPEACTaB/ISITh  IOJYUYeHHbIe  pe3yJibTaTbl Ha  YYEHUYECKUX
KOH(epeHLMSIX;

yMeHMe OLIEHMBATh I'MITOTE3bl M TEOPUM O MPOUCXOKIEHUM KU3HM, UeJIOBEKa
M YeJIOBeYeCKMX pac, O MPUUMHAX, TMOCIEACTBUSIX M CIOCco6ax MpemoTBpalleHust
r7100aJIbHBIX M3MeHeHn! B 6uocdepe;

YMEHMe OCYIIECTBJISITh OCO3HAHHBIM BBIOOP Oymyliler MmpodecCcHOHaTbHOM
IesATeJIbHOCTU B 06/1aCTV GMOJIOTUM, SKOJIOTUY, TIPUPOIOIIOIb30BaHNS, MEIUILIVIHBI,
O6MOTEeXHOJIOTUM, TICUXOJIOTMM, BETepPUMHAPMM, CEeJIbCKOTO XO3S/CTBA, IUIIEBON
MIPOMBIIIJIEHHOCTM, YIJIYOJSITh ITO3HABATe/bHBI WMHTEpeC, HalpaBJIEHHbI Ha
OCO3HaHHBbIM  BBIOOP  COOTBETCTBYIOWIEM  mpodeccuu M MIPOAOJDKEHME
6110JIOrMUeCKOro 06pa3oBaHMs B OpraHM3alMsIX CpegHero MpodeccruoHaIbHOTO U
BBICIIIErO 0Opa30BaHMsI.



TEMATHNYECKOE IIVNTAHNPOBAHUE

10 KVIACC

KomuecTBO Yyacos OJIeKTpOHHbIE
HaumeHoBaHMe pasgeioB U¢poBbIe
N*n/n U TEM HpOI‘paIl)MNI[IbI Bcero Konrponersie | Ilpakmirieckue 06]523(;11)32T8Hb})1ble
paboThI paboThI pecypesI

1 buonorust kak HayKa 1
2 JKuiBbIe CUCTeMbI U UX U3YUeHNe 2
3 buosnorust kineTku 2 0.5
4 XumMmuyeckasi OpraHm3aLys KJIeTKU 10 1
5 CtpoeHne 1 QYHKIIUN KIETKU 8 2
6 OOmMeH BellecTB ¥ MpeBpallieHlie SHEPTUM B 9 1

KJIETKE
7 HaCJIe,JlCTBeHIfaH mHbopMaIus u 9 0.5

peaym3aiys e€ B KJIeTKe
8 JKy3HeHHBIN LMK KJIeTKA 6 1
9 CtpoeHnne 1 QyHKIINY OPTaHU3MOB 17 1.5
10  Pa3smHO>keHMe U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eHeTHKa - HayKa O HACJIEICTBEHHOCTHU U 9 0.5

M3MEHUYMBOCTY OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIeICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU M3MEHUYMBOCTHU 6 1
14  TeHeTuka uejioBeKa 3 0.5
15 CeJiekLsI OPraHM3MOB 4 1
16 buorexHosorus 1 CUHTETHUYECKAST 4

611010 S
17 Pe3epBHOe BpeMs 1




OBIIEE KO/IMYECTBO YACOB IIO
ITPOI'PAMME

102

13



11 KJIACC

KomuecTBO YacoB DJIEKTPOHHbBIE
HaumeHoBaHMe pa3gesioB ¥ TeM u¢poBbie
N® /it HpOI‘p:MNIIIbI Beero KouTponbueie ITpakTiueckue 061223(‘)11)31;1'@5 })1 Ll
paboThI paboThI pecypeI
1 3apoykaeHye U pa3sBUTHE SBOIOIIMOHHBIX 4
MpeicTaBJeHNI B OMOI0TUM
2 MuKpO3BOIIONMS U €€ pe3yJIbTaThl 14 2
3 Maxkpo3BoTIOLNS U €€ pe3yabTaTbl 6
4 [Ipoucxoskaenne 1 pasBUTHE SKU3HN Ha 15 15
3emiie
5 ITIpoucxoskaeHue yejoBeKka — aHTPOIIOreHe3 10 1
OKOJIOTMsI — HayKa O B3aMMOOTHOIIIEHUSIX
6 OpraHM3MOB ¥ HaJJOPraHM3MeHHbIX CUCTEM 3 0.5
C OKpY>KaloIlei cpenon
7 Opraumsmsl 1 cpea OOMTaAHMUS 9 1.5
8 OKOJIOTVSI BUIIOB U TTOMYJISILINI 9 0.5
9 OKOJIOTUSI COOOIIECTB. DKOJIOTUYECKIe 12 0.5
CUCTEMBI
10 buocdepa - riaobanbHas sKoCUCTEMA 6
11 YesioBek 1 OKpyKarolas cpemga 6
12 PesepBHOE BpeMmst 8
OBLIEE KO/IMYECTBO YACOB IIO 102 0 75

ITPOI'PAMME




YUYEBHO-METOIMYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JI51 VUEHUKA
1. buonorusi. O6uiast 6mosorus. Yriay6yaeHHbin ypoBeHb. 10 k1. : yuebHuk / B.B.
3axapos, C.I'. MamonToB, H.. Conun, E.T. 3axapoBa. — 6-e usf., CTepeoTuIl. —
M. : IIpocsetiienne, 2023. - 349, [3] c. : u.
2. buonorusa. O6ias 6uonorust. YrayoaeéHHbIM ypoBeHb. 11 ki. : yueOHuk / B.B.

3axapos, C.I'. Mamonros, H.1. Conun, E.T. 3axapoBa. — 6-e u3sz., CTepeoTHII. —
M. : [Ipocsetienne, 2023. - 349, [3] c. : um.

METOIUYECKUE MATEPUAJIbBI U151 YUUTEJIA
1. JIsicenko, U.B. Iloypounsie mianbl. buosorus. 10 knacc. Boarorpaa, usn-Bo
«Yuurenb», 2019 r.
2. Yepennukosa, I'.B. I[Toypounsie mianbl. buosorus. 11 knacc. Bosarorpam, uspm-
BO «Yuurenb», 2019 r.
3. MyxamemskaHoB, WM.P. Tectbl, 3auéTbl, Ouionpockl mo Owmosornmu. 10-11
Kiaccel. M. : «Bako», 2021 r.
4. AnuudepoB, A.B. KomHaTHble pacTeHus] B IIKOJIe: HaOJMIOOEeHUS U
srcrepumenTsl. M. : Ipoda, 2020 r.
5. Wownnena, A.IO., Topranos, A.B. buosmorms B cxemax u Tabauiax.
OddextuBHasg noaroroska Kk EI'D. Mocksa, 2022 r.
6. Kupuinenko, A.A. buonorus. CO0OpHUK 3aau 10 T€HETHKEe OJIs1 MOATOTOBKMU K
EI'S.JIETUOH, 2023 r.
7. Kupunenko, A.A. MonekynspHass 6uosorusi. COOpHMK pPasHOYPOBHEBBIX
sagaHui ajig mogroroBku K EI'D. JIETVIOH, 2018 r.
8. Konecuukos, C.1. buonorusi. Oxosnorus. [loaroroska k EI'D. JIET'MOH, 2019
r.
9. KombutoBa, H.A. Xumust u 6uosiorust B Tabamiiax u cxemax. PoctoB-Ha-JloHy,

2022 r.

[INDOPOBBIE OFPA3OBATEJIbHBIE PECYPCBHI
U PECYPCbI CETA UHTEPHET

Poccmiickas asnekTponHas 1mkosa (POII) https:/resh.edu.ru/subject/5/
. Yun.py https://uchi.ru/
. Ypoxku 6uonorun https://www.uchportal.ru/load/74
. InTepakTuBHas mocka https://www.uchportal.ru/load/216
. KommbroTepHbie mporpammsl 1o 6mosnorun https://www.uchportal.ru/load/79
. [IpesenTtauun https://www.uchportal.ru/load/75
. ®epepanbHblii moptan «Poccuiickoe obpasoBanme» http:/www.edu.ru/
. 3ByKM nipupobl http:/www.tatarovo.ru/sound.html
. Mudoypoxk https://infourok.ru
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