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OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «bBUOJIOT'US1»

®denepanpHas pabouas mporpamma mo ydeoHomy npeamety «buonorusy (yriryOnéHHBINH
ypoBeHb) (peameTHast o01acTh «EcTecTBeHHO-HAay4YHbIE TPEAMETHI») (J1aee COOTBETCTBEHHO —
mporpaMMa 1O OHOJOTUHM, OHOJOTHs) BKJIIOYAET MOSICHUTEIbHYIO 3alHCKy, COJEp)KaHue
00y4YeHHsI, TUTAaHUPYEMbIE PE3yIbTaThl OCBOSHHS IPOrPaMMBbI TI0 OUOJIOTHH.

[losicuutenpHast 3amucka OTpa)kaeT OOMIMe IEeNd M 3aJaud U3ydeHus OWOJIOrHH,
XapaKTEPUCTHKY TICUXOJIOTUYECKUX IMPEINOChUIOK K €€ M3y4eHHI0 O0YyYaroIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY COJEepXaHUs, K ONpeIesICHUIO
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpPE TEMAaTHUECKOTO TUIAHUPOBAHHSL.

Copep:xanure 00y4eHUs PacKpbIBaeT COJEpKaTENbHbIE JIMHUU, KOTOPbIE MpEJiararoTcs
JUIsL 0053aTEILHOTO U3YUEHHSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHET0 001Iero oOpa3oBaHusl.

[Tnanupyemble pe3yabTaThl OCBOCHUS IPOrPAMMBbI 110 OMOJIOTUH BKIIOYAIOT JINYHOCTHBIE,
METanpeIMETHbIE pe3yabTaThl 3a BECh IEPHOA OOYy4eHHS Ha YPOBHE CpEIHEro oO0IIero
o0pa3oBaHus, a TAKXKe MPEIMETHbBIE TOCTHKEHUS 00y4aroIIerocs 3a KaXKIablid rojJ] 00y4eHHsl.

MHNOACHUTEJBbHASA 3AIINCKA
AJIs1 00y4aloIMXCS HA YPOBHe cpeanero odmero oopazosanus (10-11 kiacc)

[Iporpamma mno ywyeObHomy mnpenmetry "buonorus" (nmanee - OuoNOrvs) Ha YpOBHE
cpemHero obmiero oopazoBanus pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne
273-®3 «0O6 obpazoBanuu B Poccuiickoit Penepanuny, DPIOC COO, Konnenmuu
npenojiaBaHust y4eOHOro mnpeamera «bHOJOTHS» W OCHOBHBIX IOJIOKEHUH (enepaabHOoi
paboueii mMporpaMMbl BOCTIUTAHUSI.

VYueOunbiii npenmer «buonorusi» yriyonénHoro ypoBHs usydeHus (10—11 xmaccer)
SBIIIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW obiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHI.
CornacHo mnonoxenussm OI'OC COO mnpoduibHble y4deOHbIE NpPEeaMEThl, H3y4aeMble Ha
yrayOIEHHOM YpOBHE, SIBIISIOTCS CiocoOoM muddepeHnranud o0ydeHusT Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMsl M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpPEIHUM OOILIUM, CpPEeIHUM MPOPECCHOHANBHBIM M BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX MPEIMETOB J0JKEH ObITh OPUEHTHPOBAH HA MIPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATENbHBIX M Pa3BUBAIOIIMX 3ajjay, CBA3AHHBIX ¢ MpodopueHTanuei
o0yyaroImuxcst ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH HaydHOro 3HaHMI,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[IporpamMma no yue6HOMy nipenMety "buonorus" naér npencraBieHue O LETU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOJI€HHOM ypOBHE, ONpeieNseT 00s3aTeNIbHOe
(MVHBapuaHTHOE) TNPEAMETHOE COJAEpP)KaHHWE, €ro CTPYKTypHpOBaHHME IO pas3jieiaM U Temawm,
pacripeielieHue 10 KjaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3yUeHUsl y4eOHOro MaTepuaa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OMoJOrMM peanu30BaH MPUHLIUI
IIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0O0IIEero o0pa3oBaHus,
Onmarojapst 4eMy IpPOCMAaTpUBAECTCS  HANpaBIEHHOCTh Ha  IOCIEAYIOUIee  Pa3BUTHE
OMOJIOTHYECKNX 3HAHWM, OpPHUEHTUPOBAaHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS], IKOJOTHUYECKOTO MBIIIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opas3e KHM3HM, Ha
BOCIHTAaHHE OEpEeKHOr0 OTHOLIEHHUS K OKpYyXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K mIaHUpYEeMBIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyiabTataM oO0y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM
JEeSATENIbHOCTH OOYy4YalolUXCsl MO0 OCBOEHHUIO COJEpKaHUs OMOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VYueOusbiit npeamer «buosorus» Ha ypoBHE cpeaHEro o0Iiero oOpa3oBaHMs 3aBEpIIAET
Ouonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpEeHUe U YriyOleHue 3HaHu|
00ydJaromuxcsi O JKUBOM TPUPOJE, OCHOBAX MOJICKYISIPHOM W KJIETOYHOW OHOJIOTHH,



SMOpPUOJIOTUH U OMOJIOTUU Pa3BUTHUS, TEHETUKHU, CEJIEKIMH, OMOTEXHOJOTUH, 3BOJIOLUOHHOTO
YUEHUS U IKOJIOTHH.

Nzydenne yueOHoro npeamera «buonorus» Ha yriy0JIeHHOM ypOBHE OPUEHTHPOBAHO HA
MOJATOTOBKY OOYyYaroIuXcs K TMOCIEAYIOMIEMY HOJIYYEHUIO OHOJIOruyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPeJAHEro nmpodeccuoHanbHOro oopazoBanus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHUH, MOJYYEHHBIX MPU HM3YYEHUH OOYUYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejioB OHOJIOTHM Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanus, B 10—11 xinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacCIIMPEHbl U yriTyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
Oo0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, [OINOJHUTEIBHO BKJIIOUYEHbl OHOJIOTMYECKUE CBEIEHUS
MPUKIIATHOTO M TOUCKOBOTO XapaKTepa, KOTOpPhle MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpausi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, OTYYEHHBIMU O0YUaIOIIMMUCS MIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpadgun U MaTEMATHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mnpenMery "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOT'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 MHUpa Ha 3emiie, COXpaHEeHHs OHOJOTHYeCKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce HM3y4yaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouojoruw,
SMOPUOJIOTHH U OMOJOTHH Pa3BUTHUS, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUM, aKTYaIM3UPYIOTCS 3HaHUS OOyyaroluxcs Mo OOTaHMKE, 300JI0TMH, aHAaTOMUH,
¢duznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VYueOubiii npeamer «buonorus» mNpu3BaH o00€CNEYUTh OCBOEHUE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLMIIOB U MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEH03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJOTWHU, MPUKIATHBIX acMeKTax
Ounonornyeckux 3HaHWM. /g pa3BuTHS W MOIAEp)KaHUS WHTEpeca 0O0YyJaromuxcs K OMOJIOTHH
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COJEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPEYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHMS] M PA3BUTHUSI TOM WIM HHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHHE BaXKHEUIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

HEJIb U3YYEHUSA YYEBHOI'O TPEIMETA «bHOJIOT'US»

Ha yIIyOJEHHOM YPOBHE — OBJAJCHHE OOYYalOUIMMHUCSH 3HAHUSMU O CTPYKTYpPHO-
(GYHKIMOHAJIBHON OpraHu3allMM >KUBBIX CHUCTEM pa3HOIO paHra M MNpUOOpEeTeHHe yMEHHit
UCIIONIb30BaTh ATH 3HaHMS B (OPMUPOBAHMU HHTEpeca K ONpeAeNéHHOM obiactu
npodeCCHOHATBHON J1eATEIbHOCTH, CBA3aHHOW ¢ Ouojoruei, wim K BBIOOPY YyueOHOro
3aBEJCHMS IS IPOIOJIKEHUS OMOJIOTMYECKOT0 00pa30BaHHUs.

3AJAYU U3YYEHUA YYEBHOI'O ITPEJIMETA «bHUOJIOI'US»

- OCBOCHHE OOYYAIOIIMMHUCA CHUCTEMBl OWOJOTHMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHAX, KOHIICMIIUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBHIIAX,
COCTaBISIIOLINX COBPEMEHHYIO ©CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHHU,
MHOTOOOpa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
OmoreorieHo3, Owochepa); O BBIIAIOIIMXCSA OTKPBHITUSAX U COBPEMEHHBIX HCCICIOBAHUSIX B
OHOJIOrHH;

- O3HaKOMJICHHE OOy4alolmmxcs C METOAaMH TO3HaHUS JKUBOH  MPUPOJIBIL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISpHON U KIETOYHOM OuoJioruw,
AMOPHUOIIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OWOJIOTUH,  TIAJICOHTOJIOTHH,  SKOJOTHH);, METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS



OMOJIOTMYECKUX HCCIIEIOBaHUM B JjabopaTopud W B Tpupoge (HaOMOACHUE, H3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

- OBJIaJICHHE O0YYarOIIUMHUCA YMEHHUSIMHU: CaMOCTOSITEIbHO HaXOAWTh, aHAIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOIb30BATHCS OMOIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COLHUAJIBHO-
HYKOHOMHYECKUMH M SKOJIOTHYECKUMH IPOOJEMaMU YEJIOBEYECTBA; OIICHWBATh IOCIEICTBUS
CBOCH JNEATENIbHOCTH [0 OTHOLIECHUIO K OKpYXKarolled IpHUPOIHON cpene, COOCTBEHHOMY
3I0POBBIO U 370POBBIO0  OKPYXKAIOIIUX JIIO/CH; OOOCHOBBIBaTH H  COOMIOATH  MeEphI
npouIakTUKU UH(EKIMOHHBIX 3a00J1eBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTeUeHHs
0€3011aCHOCTH COOCTBEHHOM KXH3HENEATEIPHOCTH B YPE3BBIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC Hay4dHble OTKpPBITHUS B 001acTu
OuoJjoruu;

- pa3BuUTHE y OOy4aroUMXcs HMHTEJUIEKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
npolecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMU M COBPEMEHHBIMHU HCCIEIOBAaHHUAMHU B
OMOJIOTUH, pelIaeMbIMH €10 MpoOJieMaMu, METOIOJOruell OHOJIOTUYECKOrO0 HCCIEA0BaHUS,
IOPOBEICHUS  SKCIIEPUMEHTAIBHBIX  HCCIEAOBAHUHM, pelmIeHHs  OMOJIOTMYECKUX  3ajad,
MOJIEJUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOLIECCOB;

- BOCIIUTaHUE Y O0YUYaIOIUXCs IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPHUPOJIE B LEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHUPOBAHME HKOJIOTUYECKOH, TE€HETHUECKOU
rPaMOTHOCTH, OOIICH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHH;

- npuodpeTeHue o0y4armuMucs KOMITETEHTHOCTH B paroHaIbHOM
IPUPOIONIOIB30BAHNH (COOIIOICHHUE MTPABHJII TOBEJICHHUS B TIPUPOJE, OXPAHBI BUJIOB, SKOCUCTEM,
ouoctepsl), COXpaHEHUHM COOCTBEHHOTO 3I0POBbs M 3J0POBbS OKPYKAIOIIUX JIOJEH
(cobumroteHust Mep MPOPUITAKTUKHI 3a0071eBaHUN, obecrieueHue 0€30MMacHOCTH
JKU3ZHEJEATEIbHOCTH B UPE3BbIUANHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTCHHOTO XapaKkTepa) Ha
OCHOBE UCIOJIb30BaHUsl OMOJIOIrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

- CO3JaHHE YCIIOBUH HJIsi OCO3HAHHOTO BHIOOpPa OOYYAIOIIMMHUCA WHAMBUAYAIbHON
00pa30oBaTeNbHONW  TPACKTOPHH, CIIOCOOCTBYIOUIEH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIBHBIMH HHTEpeCaMM M TOTPEOHOCTIMU
peruoHa.

MECTO YYEBHOTI'O IIPEJIMETA «bHOJIOT'US1» B YYHEBHOM IIVIAHE

OO0miee 4yucIO 4acoB, OTBEJCHHBIX HA M3Yy4YE€HHE OMOJIOTMHM Ha YIIIyOJEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot0op oOpraHM3allMOHHBIX (OpPM, METOJOB M CPEACTB OOy4deHHs OHOJIOTUH
OCYIIECTBIISIETCS C YUETOM CHEIU(PHUKH €ro COACpKaHUs M HANPaBICHHOCTH Ha TPOJIOJKEHUE
Ouonornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpa3zoBaHwusl.

OO0s3aTenbHBIM YCIIOBHEM NPU O0YYEHUU OMOJIOTMU Ha YriyOJEHHOM YpOBHE SIBIISETCS
MpOBEACHUE J1AaOOpPaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacThe oOydarmmxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaThka KOTOPBIX
OTIpEeNeNSIeTCSl YYUTEJIEeM Ha OCHOBE HWMEIOMIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.

COIEPKXAHUE OBYYEHUSA
10 KJIACC
CopepxaHue INpOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY

rocynapcTBeHHoU utorooit arrecrauuu (I'MA).
Tema 1. Bnosnorus kak Hayka



CoBpemeHHas OMos0rus — KOMILJIEKCHas Hayka. KpaTkas vcropusi pa3BUTHs OMOJIOTHU.
Buonornyeckue Hayku M u3ydaemMble MMU TpoOiembl. DyHAaMeHTalbHbIC, NPHUKIATHBIE U
HIOHCKOBBIE HAYYHBIE UCCIIEIOBaHUs B OMOJIOTHH.

3HayeHue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosorueid. 3HaueHHWEe OHOIOTMU B IPAKTHYECKOH
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJBIL.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Hapeun, V. I'apseid,
I'. Mengens, B. 1. Bepuanckuii, . I1. IlaBnos, . 1. Meunukos, H. 1. Basuios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

TaOmuis! 1 cxemsl: «CBsI3b OMOJIOTMM € IPYTMMH Haykamu», «CucreMa OMOJIOrHYecKUuX
HaYyK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JKuBsble cucTeMbl Kak MpeaMeT n3ydeHus: ononoruu. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh MU  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHM3alusi, CaMOBOCIIPOM3BEICHHUE, Pa3ApPakKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydd JKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIM, TKaHEBBI,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepusbiid. [Ipomeccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH YKHUBOTO.
XKuznp kak opma cymecTBoBaHusl Marepuu. Hayku, u3yyaromuye >kKuBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alUu.

N3yuenne xuBbIX cucteM. Metoasl Ouosornueckoil Hayku. Habmronenue, usmepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [IoHsaTME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHO. [lnanupoBanue skcnepumenta. IlocranoBka u mnposepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [IpUunHBI MCKaXXeHUS PE3yabTaTOB HKCIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuipr 1 cxeMbl: «OCHOBHbIE NpPHU3HAKU KU3HW», «bHOJOrMYecKHe CHCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alMy KUBOM IPUpOIbD», «CTpOEeHUE KUBOTHON
KneTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUs )KUBON TPUPOIBI».

ObopynoBanue: jabopaTopHOoe O0O0OpyIOBaHME I TPOBEACHUS  HAOIIOJCHHUIA,
WU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «licnonp3oBaHue pazIUYHBIX METOJOB MPU H3YUYEHUU KHUBBIX
CUCTEM.

Tema 3. Buosnorus kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €AMHULA KUBOTO. MICTOPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeToapl MONEKYISIPHOM W KJIETOYHOM OHOJIOTMH: MHMKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, aAuddepeHunanbHoe  HEHTpUDyrupoBaHHe,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uxkcuposanHvix Kiemox. DAEKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JdemMoHcTpauuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneinen, P. Bupxos, K. M. bap.

Tabmuipl u cxembl: «CBETOBOM MHKPOCKOI», «NEKTPOHHBIH MHUKpOCKOI», «/cTopus
pa3BUTHS METOJI0OB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIIpenapaThl PaCTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnueckas padora «/I3ydueHne MeTon0OB KJIE€TOYHOW Ouosnoruu (xpomarorpadus,
anekTpodopes, tudpdepenuansHoe eHTpudyruposanue, [1LIP)».

Tema 4. XumMnyeckasi Opranu3anus KJIeTKH



XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Boja u e€ posib
KaK pacTBOPUTENS, peareHTa, y4yacTU€ B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYISIUU.
MunepasnbHble BElIecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KieTkU. buonornueckue nonuMepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Mojekynbl. IlepBuuHas cTpykTypa Oeska, menTuaHas
CBsI3b. BTopuuHas, TpeTW4Has, 4eTBEepTUYHAs CTPYKTYpbl. [leHarypamus. CBoHcTBa OEJIKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKoB. [Ipuonui.

VYraeBoasl. MoHOCaxapuipbl, JUCAXapUabl, OJUrocaxapuabl W monucaxapuiasl. OOmuid
IUIaH CTpOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKIMN
YIJIEBOJIOB.

Jlumuaer.  [mapodunpHO-ruapodoOHBIE  cBolicTBa.  Kiaccudukamuss  JTUMHAIOB.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouisl. bruonornyeckue ¢pynkuun munugos. OOmue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. [JHK u PHK. Ctpoenue HykinenHoBbIx KuUCIOT. HykineoTuasl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buasr PHK. @yaknun PHK B kitetke.

Crpoenue monekyisl AT®. Makpospruueckue cBsa3u B Mojiekyine AT®. buonornueckue
¢byaknuun  AT®. BoccTaHoBIeHHBIE TICPEHOCUYMKH, UX (QYHKIUH B KIETKe. /[[pyeue
HYKIeo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouonorus: OMoxuMudeckue M OMOPU3NYECKHE UCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpBl OMOMOINIeKyl. Mooderuposanue cmpykmypol u QyHKyuil
buomonexyn u ux Komniexcos. Komnvromeprwiti Ousaiin u opeanuyecKuil cunmes OUOMONEKY1 U
UX HeNPUPOOHBIX AHATI0208.

JdeMoHcTpamun

[oprpersr: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. llpy3unep.

Huarpammsbl:  «PacnpeneneHrie XHUMHYECKHX JJIEMEHTOB B  HEKHUBOM IMPHUPOIE»,
«Pacnpenenenre XuMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmumpr 1 cxemsl: «llepuoguueckast TabnuIa XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€NKOBOH MOJEKYJNbI», «CTpOeHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
munuaoBy, «HyknenHoBbie KUCIOTE, «CTpoeHue Monekyiabl ATD».

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pyJ0BaHHE.

JlaGopatopnas padora «OOHapyxeHue OelKOB ¢ MOMOLIbI0 KAU€CTBEHHBIX PEAKLIUII».

JlabopaTopHnas padora «VccienoBanre HyKJIEHHOBBIX KHUCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl KIETOK: dyKapuoTHYecKass U Mpokapuotuyeckasi. CTpyKTypHO-(YHKIIMOHATLHBIC
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHueckod kieTku. Kierounas crTeHka Oaktepuil W apxeil.
OcoOeHHOCTH CTpPOEHUs TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Crpoenue 1 pyHKIIMOHUPOBAHUE dyKapuoTHUecKoll kieTku. [1nazmaTuueckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudyeckoil MemOpaHnbl. TpaHCopT BelIecTB uepes
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHBIA (quddys3us, obnery€éHHas AuQdy3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponunaemocts MemOpanbsl. Pabota
HaTPUI-KaTUEBOTO HAcoca. JHIOIMUTO3: MUHOIMUTO3, Parorutos3. x301uTo3. Kierounas creHka.
Crtpykrypa v QYHKIUU KJIETOYHON CTEHKU pacTeHU, TprOOB.

Huromna3zma. I{uto3onb. Ilutockener. [IBwkenue mnutomiazmbel. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOUIBI KJIETKH: dHAoIazmaTnueckas cetb (JI1C), anmapar ['ombmxwy,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHne TpaHyJSIpHOTO peTHKyinymMa. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMBIX  OenkoB. CuHTE3  KJIETOYHBIX MeMOpaH. [manmkuit  (arpaHyssipHBIi)



SHJOTUTa3MaTHYeCKuid peTukyinyM. CekperopHas ¢yHKIus amnmaparta ['onbmku. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I 01b0xcu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyomnu pactutenbHbIX KieToK. Kiterounslit cok. Typrop.

[losnryaBTOHOMHBIE OpPraHOMJBI KJIETKM: MHUTOXOHIPHUH, IIACTUIBL. [Ipoucxodrcoenue
mumoxonoputi u naacmuod. Cumdbuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GyHKIMUM MHUTOXOHApPHHA U TacTui. llepBUuHBIC, BTOPUYHBIE M CIIOXKHBIE ILIACTHIBI
(GOTOCHUHTE3UPYIOIINX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranousl kietku CtpoeHue u pyHKUIUKM HeMEeMOpaHHBIX OPraHOMI0B
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmei. MUKpOOUIAMEHTBL. AKmuHo8ble
Muxpogunramenmol. MpllIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Kietounsiii nentp. CrTpoeHHe H JABIKEHHE JXTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. benku, accoyuuposanmsvie ¢ MUkpopuiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIHH.
Snepublii GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaThuHa — TUCTOHBIL. J{uHamuxa s0epHouU
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM ).

JdemMoHcTpauuu

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE SyKapuUOTHUECKOH KIEeTKW», «CTpOoeHHE >KUBOTHOU
KJIETKN», «CTPOCHHE PACTUTEIBHON KIETKN», «CTpoeHue MUTOXOHApUW», «SAapo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaTrbl PacTUTEIbHBIX, >KMUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepUuabHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHUs KIETOK Pa3INYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabopaTopnas padora «VccnenoBanue mia3mMoian3a M JEIUIa3MoIn3a B PAaCTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydyeHne NBUKEHUS IUTOILIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMUIAIMS U AUCCUMMIISLIMS — JBE CTOPOHBI MeTaboau3Ma. Tumsl oOMeHa BEIecTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuClIopoAa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: npeBpaiieHue AT® B 0OMEHHBIX Hpolieccax.
@epMeHTaTUBHBIM XapakTep peaklUuid KJIETOYHOTro Merabonu3ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHntbl. OTianuus (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl M OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTATUBHBIX peaKkIMil OT pa3InYHbIX (PAKTOPOB.

[lepBHYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Cseemocoduparowjue nuemenmsl U NUSMEHMb
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mporecce porocunte3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HAaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIHPYIOIIHE
OakTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OaKkTeprun. 3HaYCHHE XEMOCHHTE3A.

AHas’poOHbIe opranu3mbl. Bunsl 6poskenus. [IpoaykTsl OpoXeHHs U MX MCIOJIb30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHMH W BO30YIUTENH
00J1e3HEeH.

AdpoOHBIE OpPTaHW3MBI. JTambl dHEPreTudeckoro oobmeHa. [1oArOTOBUTENBHBIN STarl.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIIOKO3BI.

buonoruueckoe okucieHue, WiK KJIETOUYHOE JpIxaHue. Posib MUTOXOHIpHIA B Iporieccax
O6uonornyeckoro okucieHus. Lluknmdeckue peakumu. OkuciautenbHoe (GochopuaupoBaHue.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-



cunmaszvl. IlpemmymectBa a’dpoOHOrO TyTH OOMEHa BEHISCTB Tepea  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdemoHcTpaumuu

Moptpetsr: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DPoTOCHHTE3», «IHEpreTuueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa, «XeMOCHHTE3.

ObopynoBaHue: CBETOBOW MHKPOCKOII, 000PYIOBAaHHE AJISi IIPUTOTOBJICHUS TOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopuas pabGora «lI3yueHne KaTaJUTUYECKOH aKTUBHOCTH (EepMEHTOB (Ha
IpUMepe aMUJIa3bl WIIM KaTalla3bl)».

JlaGopaTtopnas padora «/3ydenue (epMEHTATHBHOTO paCIICIUICHHUS IEPOKCHAA
BOZOPOJa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KieTke

Peakuuu matpuyHOro cunresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLIMAX MATPUYHOIO
cuHTe3a. Peanmsanus HacneacTBeHHONM uHpopMmauuu. I'eHeTHuyeckuil KoJ, ero CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTh, aCUMMETPUUHOCTh. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsuus u e€ stansl. Yyactue TpancnoptHbeix PHK B 6mocunTese Genka. YcnoBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTEe3€e OEmKa.

Cospemennvie npedcmasnenus o cmpoeruu cenog. Opranuzanus reHoma y IpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuot. I'mmore3a omnepona (P. XKako6, XK.
Mano). Monexynapnvle mexanuzmvl SKcnpeccuu 2eHog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHslii romeocTas.

Bupycsl — HeksieTouHble (JOPMBI JKU3HU U 00JIMraTHble napasutbl. CTpoeHre NpoCThIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

BupycHble 3a0oneBaHusi uenoBeKka, JKUBOTHBIX, pacteHuil. CIINIA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Bbuoungpopmamuka:  ummeepayus u  ananuz  Oonvwux  maccueos  («bigdatay)
CMPYKMYPHbIX ~ Ouono2udeckux oOauuvix. Hanomexuwonocuu 6 oOuonocuu u meouyuHe.
IIpoecpammupyemvie pynkyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JdemMoHcTpanuu

[Moptpetsr: H. K. Konsuos, J. N. iBaHOBCKui.

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHetmyeckuid kom», «Bupyce»,
«baxrepuodaru».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. JKu3HeHHDBIH MUKJ KJIETKHA

Knerounsnii nuki, ero mepwonasl u perymsamus. Matepdaza m muto3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepgase. I[loaroroska kietku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
UHTEpda3bl.

Marpuunsiii  cunte3 JHK —  permmmkamms.  [lpunnuner  permukanmm  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPALIENbHOCTh. MexaHU3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbl U TeloMepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOoTUN. JMIIOMAHBIN M TaruloMIHBI HaOOpBI XPOMOCOM.
I'omonornynsie XpoMocomsl. [1010BbIE XPOMOCOMBL.

Jlenenue xnetku — mMuto3. CTaauum MUTO3a U NPOUCXOZAIINE B HUX Ipouecchl. Tumsl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HayeHre MUTO3a.

Perynauuss MUTOTHYECKOTO LUKIa KJIeTkH. [Iporpammupyemas kieroyHas Tubenp —
arornTo3.



Krnerounoe s1po, XxpoMocoMbl, pyHKIIMOHANbHAS TeHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuipl 1 cxembl: «KU3HEHHBIH UK KIETKH», «Muto3», «CTpoeHHEe XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpoOMpenaparbl: «MHUTO3 B KJIETKaxX KOpeHiKa
JTyKay.

JlabGoparopHas padora «3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITpENapaTaxy.

JlaGopaTopHas pa6ora «HabmoneHne MuTo3a B KJIETKax KOHYMKA KOpelIka Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. CTpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKJIETOYHBIC, KOJOHHAJBHBIE,
MHOT'OKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATEIbHOCTH OJTHOKIETOYHbIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKJIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KojgoHnanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenui. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, IOKPOBHAs,
IIPOBOASILAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHMsI, PYHKIMA U pacHOJIOKEHUs
TKaHEH! B OpraHax pacTEHUM.

TkaHu SKMBOTHBIX MW 4YeJIOBeKa. THUIBI JKUBOTHBIX TKAaHEW: OJNUTEIUATbHAS,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKUMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble M T€HEpaTUBHbIE OpraHbl pacTeHud. Opranbl M CHCTEMBI
OpraHoOB UBOTHBIX U 4esoBeka. DyHKIMU OPraHOB U CUCTEM OpPIaHOB.

Omnopa Tena opranu3smoB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHHM ckeneT. CTpOSHUE U TUITBI COSAMHEHUS
KOCTEM.

JIBvokeHue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPTraHM3MOB: amEOOUIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJloBeKa: MbllleyHas cucrema. Pednekc. CkenetHble
MBIIIIBI U UX paboTa.

[Tutanue opranuszmos. Iloryomnienre Bojbl, YIJIEKUCIOrO ra3a 1 MUHEpAIbHBIX BELECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[uraHne TO3BOHOYHBIX KUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
»kenesbl. [IumeBapurenbHas cucreMa 4enoBeKa.

Hpixanue opranus3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. uddysus razos
yepe3 MOBEPXHOCTh KieTkH. KokHoe nbixanue. JlpIxaTenbHas MOBEPXHOCTh. KabOepHoe u
n€royHoe JbixaHue. J[pIxaHME TO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKMX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa 4YeJlOBEKa.
MexaHu3M BEHTWISIUH JIETKUX Y MITHI] ¥ MJIICKOTIUTAOIINX. Perymsmus nprxanus. JlprxaTenbHbIe
00BEMBI.

TpancnopT BemecTB y OpPraHu3MoB. TpaHCHOpPTHBIE CHCTEMBI pacTeHHd. TpaHcrmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX U uenoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOIMOHHBIE  YCIOXKHEHUS  CTPOGHHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Boinenenne y opranusMoB. Boinenenue y pacreHuil. BreineneHue y KMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCACBIBAaHHE KaK MEXaHU3MbI pabOThI OPTaHOB BbIAeNeHUs. CBs3b MOJOCTH Tela C KPOBEHOCHOM
U BBIIACIUTENBHON cucTeMaMH. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukm.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.



3ammTa y OpraHu3MOB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropel OakTepuii U
LMCTBI MPOCTEUINNX. 3aIIMTa Y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. Cpenctsa naccuBHOM u
XUMHUYECKOH 3a1UTEl. OUTOHITAIEI.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI M HMX ©poM3BOAHBIE. 3aliuTa
opranu3ma oOT OoisiesHell. MMMmyHHas cucrtemMa denoBeka. KIETOUHBIA W TyMOpPaJbHBIN
UMMYHHUTET. BposxI€HHBIN 1 TproOpeTEHHBIN crienn(puIeckuii UMMYHHUTET. Teopus KIOHAIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®@. M. beprer, C. ToneraBa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHIA.

PazgpaxxumocTte M perynsiuus y OpraHu3MoB. Pa3gpakuMocTh y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisinius y pacTeHui. POCTOBBIE BEIECTBA U HX
3HA4YCHHE.

HepBHast cucrema u peduiekTopHas peryisinus y XKHUBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0KHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pedrexc u pednexropHas ayra. bezycnoBHble u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHas perynsuuss U 3HIOKPUHHAs CHUCTEMa XUBOTHBIX M uejoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3auMocCBA3bp HEpBHOU U
SHAOKPUHHOM cucTeM. ['unorasamo-runodusapHas cucTema.

JdemMoHcTpauuu

IToptper: U. I1. [1aBnos.

Tabmuipl u cxembl: «OJHOKIETOUHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHUil», «CHCTEMBI OpraHOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEEe CTpOEHUE HACEKOMBIX», «TKaHH pacTeHU»,
«KopueBbie cucrempr», «Ctpoenue credns», «CTpoeHHe ITHCTOBOM miIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BpiaenurenbHas cucteMa», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIUby, «MMMyHUTETY,
«KumeunomnonoctHsle», «CxeMa nuTaHus pacTeHuil», «KpOBEeHOCHbIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujipsl», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J107KIEBOTO
yepBsa», «HepBHas cucrema poiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINXY,
«Hepsnas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKpOIIpenapaThl OJHOKJIETOUYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, )KUBBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpEnapaThbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE [ JIEMOHCTpAalMd [OYBEHHOTO W BO3AYIIHOTO IUTaHWS PACTEHU,
pacuienyieHus Kpaxmaia M OelkoB 1ojJ JeiictBueM (epMeHTOB, OOOpyZOBaHUE IS
JIEMOHCTpAILMH OIBITOB MO0 U3MEPEHUIO KU3ZHEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB IBETKOBOTO PACTEHHUS».

Tema 10. PazMHOKeHHe 1 Pa3BUTHE OPTraHNU3MOB

@®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecroyioe (BKJIIOYash BETre€TaTMBHOE) U IOJIOBOE.
Bunpl 6ecrionoro pa3sMHOXKEHUS: TOYKOBAHUE, CHOPYIISILINA, PparMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe paszmuHoxkenue. IlonoBwie KieTkH, wWiauM rameTbl. Meno3. Craauu wmenosa.
IToBenenne xpomocoMm B Mmeiio3e. Kpoccunrosep. buonorndeckuii cMpicia Melo3a M MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszpurue. I'ameroreHe3 y JKMBOTHBIX. IloyoBele  JKe€mE3BI.
OO0pa3oBaHre W pa3BHUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 m oorene3. CTpoeHHE TOJOBBIX
KJIETOK.

OmogoTBOpEeHHE M SMOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMIIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.



NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u mooenu mopgoeenesa. Ctaauu ’MOpHUOTEHE3a KUBOTHBIX (Ha MpuMepe Jrymmku). Jpodienue.
Tunel apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOIMTAIONINX. 3apOJBIIICBBIC JIUCTKUA (TaCTPYJIISAINs).
3aknajKka OpraHoB W TKaHEeW U3 3apOoJbIIIEBBIX JIMUCTKOB. B3auMHOe BiusiHHE YacTei
pa3BUBaOIIErocs 3apofbiia (3MOpHOHANbHAs MHAYKLHMA). 3akiajgka IUJlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXUYECKUX B3aMMOJEHCTBUM TIeHOB. BimsHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CpEebl.

Poct u pasButHe XuBOTHBIX. [locTamOpuonanbHbli mepuoz. I[Ipsmoe u Hempsimoe
pa3zButue. Pa3Bute ¢ meramMopdo3oM y O€ClMO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro M HENPSAMOrO Pa3BUTHUS, UX PACHpPOCTPAHEHUE B IPUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl PETYISILIMM POCTAa XKUBOTHBIX U 4enoBeka. Cranuu
NOCTAMOPHUOHAIILHOTO DPA3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKHEe MTPOLECCHI.

PasmHoxenne u pasButue pacteHuid. ['ametodut m cnopodut. Melio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B TIpolecce Melo3a. ['aMeTroreHe3 y pacTeHH.
OmnnonoTBOPEHNE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOIHOE OIUVIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. O0Opa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpauuu

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

Tabmuuer u cxemsbl: «BereratnBHOE pa3MHOKeHHUE», « THITBI OECTIONOT0 pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHA/bl», «Pa3MHOXEHUE H3BIUICHB», «Pa3MHOXEHUE TUIPBDY,
«Meito3», «Xpomocombl», «['amertorenes», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsmoe u Hempsimoe paszBuTHE», «Pa3BuTHE MailCKOro
Kyka», «Pa3zsutne capaHum», «Pa3Butre JIArymku», «/IBoOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOAOJBHBIX M JABYIOJIbHBIX pacTeHUN», «OKHU3HEHHBIN LUK
MOPCKOWM  KamycTbl», <«OKU3HEHHBIM UMUK Mxa», <COKU3HEHHBId LMK MarnopOTHUKAY,
«OKW3HEHHBIN LUK COCHBI».

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIIpernapaTbl  SHIEKIETOK U
CIIEPMAaTO30M10B, MOJEND «LIMKI pa3BUTHS JIATYIIKN.

JlabopaTtopnasi padora «l3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTuyeckasi padora «BpisiBIEHHE MPU3HAKOB CXOJCTBA 3apPOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITUX PACTCHUN».

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

Wctopusi craHOBIIeHUs W pa3BUTUS IeHETHKU Kak Hayku. PaGotsl I'. Mennens, I'. ne
®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Pabotsr H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OcCHOBHbIE T€HETUYECKHE MOHATUS U CUMBOJIBL. [ OMOJIOrHMUHbBIE XPOMOCOMBI, aJlJIeIbHbIE
TEHbl, AJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, reHoTuN, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rUOPHI0NOTHYECKUH, IUTOJIOTMYECKHH, MOJIEKYISPHO-TeHETUYECKUH.

JdemMoHcTpauuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabnuue! u cxembl: «MeToAbI FTeHETUKNY», «CXEMBbI CKPEILIUBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBblii 3akoH MeHzaenss — 3aKOH €IUHO0Opa3us
ruOpus1oB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnzens — 3aKoH



pacuienieHus npu3Hakos. [{uTomornueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. ['unoresa
YHCTOTHI F'aMeET.

AHanu3upyromiee  ckperuBaHue.  [I[poMeXyTOUHBIA  XapakTep  HacledOBaHUS.
Pacmienienne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUU.

JluruOpuaHoe CKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HaCJIeIOBaHMs MTPU3HAKOB. L{UTOMIOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOe  HacienoBaHwe npu3HakoB. Pab6oret T. Moprana. CrenineHHoe
HACJIEOBAaHUE TE€HOB, HApPYyLIEHUE CLEIUIEHUS MEXAy TIeHaMH. XPOMOCOMHasi TEOpHs
HaCJIECTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBIM MEXaHHW3M OIPENEICHUs 10J1a. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBII M Te€TEepOraMeTHbIM moJI. ['eHeThueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIVIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucreMa. IlnedoTponus — MHOKECTBEHHOE JICHCTBHE IEHA.
MHOXeCTBEHHBIN auienu3M. B3aumonaelcTBue HeauIeNbHBIX TI'€HOB. KOMIIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eHeTdeckuii KOHTpOJIb pa3BUTUSA PACTEHUN, JXUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MOJOrMUECKUX MPOLIECCOB, IOBEJEHMs W KOTHUTUBHBIX (QyHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOHMOI€HEe3a, MEXaHU3Mbl B3aUMOJECHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
IIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuis! u cxemsl: «llepBblit U BTOpoi 3akoHbl MeHaens», «Tperuit 3akoH Mennemns»,
«AHanu3upymrlee ckpeuuBanue», «HenonaHnoe nomuHupoBanuey, « CLEIIIEHHOE HAclel0BaHUE
NpU3HAKOB y Apo3oduisy, «I'eHernka nona», «Kapuorumn yenosekay», «Kapuorun apo3oduis,
«Kapuotun nruns», «MHOKECTBEHHBIN ajuIenu3M», «B3anMoaeicTBUE T€HOBY.

O6opynoBanue: MOJENb IJIsi AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPUIOB NEPBOTO
IIOKOJICHUSI U PAacCIUEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHAa HE3aBHUCHMOTIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IIpakTuyeckass padora «l3ydyeHue pe3ynbTaToOB MOHOTHOPHUIHOTO CKPEHIMBAHUSA Y
TIPO30(UITBD».

IIpakTnueckas padora «/I3yuyeHue pe3ynbTaToB JIUTHOPUAHOIO CKPELIMBAHUS Y
TIPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMmupoBaHuM (eHoruna. M3MeHYMBOCTH
npusHakoB. KauecTBeHHble W KOJWYECTBEHHbIE TNpPU3HAKU. Buapl  HM3MEHUYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHAsI.

MonudukanionHas U3MEHUYUBOCTh. Ponb cpenpl B GopMUpPOBaHUN MOIU(PUKALMOHHON
u3MeHunBocTU. Hopma peakiuu mpusHaka. BapuanuoHHbll psij v BapuainuoHHas kpusas (B.
HoranHncen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'enoTunuueckass u3MeH4YNBOCTh. CBONCTBA TE€HOTHIIMYECKONM HW3MEHYMBOCTH. Bumsl
FeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTuBHas n3MeHYMBOCTh. Meio3 U MOJI0BOM Mpolecc — OCHOBa KOMOMHATUBHON
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHUECKOI0 pa3Ho00pa3us
B IIpEJIENax OJJHOTO BU/A.

MyTannoHHass W3MEHYUMBOCTb. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHble W UWHAYLUPOBAaHHbIE MyTalMM. SnepHple M LUTOIIA3MAaTUYECKHE MYTalUH.
Comarnueckre W MOJOBble MyTanWH. [IpHYMHBI BO3HMKHOBEHMS MyTalnMil. MyrareHsl U WX
BIMSHUE HA OPraHM3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOIMYECKHUX
psaoB B HacneacTBeHHOM wusmeHunBoctu (H.M. BaBuiioB). BuesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u NUSEHOMUKA, POlb INUSEHEMUYECKUX (PaKmopos8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemoHcTpaumnu



[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmumer u cxembl: «Bumsl m3MeHdnBOCTHY», «MonudUKaMOHHAS W3MEHUHUBOCTDHY,
«KoMOMHATUBHAs  H3MEHYHMBOCTbY, «Meiio3y, «OM10/I0TBOPEHUEY, «I"eHeTnueckue
3a00JIeBaHUS YeIIOBEKay», «BUIbI MyTammii».

O6opynoBaHue: >XKUBble U repOapHbIEe 3K3EMIULSIPbl KOMHATHBIX PACTEHUM, PUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMHU H3MEHUYUBOCTH.

JlabopaTtopnasi pabora «lcciemoBaHne 3aKOHOMEPHOCTEH  MOJM(PUKAIMOHHOMN
n3MeH4uBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBOI.

IIpakTnueckas padora «Myranuu y Apo30Q bl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTuka 4es0BeKka

Kapuotun uenoBexka. MexayHapo/Has nporpamMma HCCIEIOBAaHHsS T'€HOMAa 4YeJIOBEKa.
MeTobl U3YYCHUS TEHETUKH YEJIOBEKAa: T€HEAIOTHUECKU, ONMM3HEIOBBIN, [MTOTCHETHICCKHA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeThnYecKnil. COBpPEMEHHOE OIpeAeIICHHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupio [11P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nun ¢ HacneaCTBEHHON MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN U JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHsATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GaxTopbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH UelIOBEKa K (pU3M4ecKkoMy U
XUMUYECKOMY 3arps3HEHUIO OKpYKalIleW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.

JdemMoHcTpauuu

Tabmuisr u cxembl: «KapuoTtun denoBeka», «MeToabl U3yUeHUS] TEHETHKU UYETOBEKay,
«I'eneTnueckue 3a00J1€BaHUS YEIIOBEKAY.

IIpakTHyeckast padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHOW.

Tema 15. Cenekuusi oprann3mMon

JlomecTukanus U cenekuus. 3apoXxIACHUE CENeKUUH W aoMectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3us KyJabTypHBIX pacTeHuil. Posb cenexunu
B CO3/aHMM COPTOB pacTeHUd U mnopoa KUBOTHbIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciIeACTBEHHON m3MeHunBocTd H. . BaBuiioBa, ero 3HaueHue miist
CEJIEKLIMOHHOM pabOTHI.

Metonel  cenekuuoHHOM — paOoThl.  MckyccTBeHHbI — O0TOOp:  MaccoBbli U
WHAUBUAYAIbHBIN. JTanbl KOMOMHAIIMOHHOW cenekuuu. VcmplTaHWe TPOU3BOIUTENEH IO
notoMcTBy. OTOOp MO TIEHOTUIYy C MOMOIIBIO OLEHKM (EHOTUIAa MOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiupsto ananuza J{HK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEeKIIMOHHOW paboThl. PamuanuoHHBIT 1
XUMHYECKH MyTareHe3 Kak HCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIyYEHHS UCXOAHOTO MaTepralia sl CEJIECKUUH.

[lonyuyenne mnonumuounoB. BHyTpuBugoBas rubpuausanus. banu3zkopoacTBeHHOE
CKpelruBaHue, Wik UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mpuyuHbL. Mcmonp3oBaHue reTreposnca B - cenekiuu. OTmanéHHas TruOpuaHU3aIusl.
[Ipeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHre M M3y4€HHE T'€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX JHUKUX
poauyeil s co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamu CetbCKOX03AUCMBEHHbIX U NPOMbICIO0GbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCm8yIouux U co30aHUsl HO8bIX NOPOO, TUHUU U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX uel U
NnepCcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.



Tabmuis! u cxembl: «L{eHTpbI IPOUCXOXKIEHUS U MHOT000pa3ust KyJIbTYpPHBIX pacTEHHUID,
«3aKOH TOMOJIOTUYECKHX PSZOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOIbl CeleKIUun»,
«OTtnanénnas rudpuan3anus», «KMyrarenes.

JlabopaTopnasi padora «l/3yueHne copTOB KyIbTYPHBIX PACTEHUH U MOPOA JOMALIHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJIOB CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METOJIBI U JOCTUKEHUS CEJIEKIIMU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, B Ta00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0THUSl M CHHTETHYECKAS OMOJIOTUsA

OOBEKTHI, WCMONB3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIE U TKAaHEBHIC KYIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaaunuoHHas OuOTeXHOJOrus: xjeOoreueHue,
MOJTy4eHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonorndeckuii cuate3. OO0beKThI
MUKpPOOHOJIOrHYeCKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanve TEXHOJIOTMM M  WHCTPYMEHTOB  LIEJICHANPABICHHOTO HM3MEHEHHUS U
KOHCTPYUPOBAHHUS T€HOMOB C LI€JIbIO MOJYYEHUsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIep KallIUX
HE BCTpEYaroluecs B MPUpoae OMOCUHTETUYECKHE MY TH.

Kierounas unxenepuss. MeTtoapl KyapTypbl KJIETOK U TKAaHEW PAaCTEHUN U KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuaud3anus W coMaTH4ecKuil smOpuorenes. Mcmomb3oBaHue
TariOuJI0B B CEIEKUMUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvsoeanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 6 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIIMS SHUIEKICTOK W KIOHMPOBAaHUE KUBOTHBIX. METOJ TpaHCIUIAHTALMM SIACP
KIETOK. Texuonocuu 0300poeieHus, KyIbmMueUpOBaHUus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHas U TeHHasi MHKeHepusl. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYHUPOBAHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHus U NEpCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUH.

Meauuunckue  OmorexHonoruu. I[loctreHomHas 1udpoBas wmeaunmua. [ILIP-
JUarHocThKa. MeTaOoJIOMHBIN aHanu3, TeHOIIEHTPUYECKUM aHalu3 MpoTeoMa 4ejaoBeKa MAJis
OIIEHKH COCTOSIHUS €ro 3J0pOBbi. Vcroap30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus pakxa.
3D-6uonmkenepust it pa3paboTKu (DyHIAMEHTATBHBIX OCHOB MEIUITMHCKHUX TEXHOJOTHA,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEeM TEXHOJOTHA TPEXMEPHOrOo OWOMPUHTUHTA U
ckaddonauHra s peueHus 3a1a4 NepcoHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IIeNbl0 oOecredyeHrns KOMOMHMPOBAHHOW 3aIIUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYJISIpHBIX MeXaHW3MOB (pyHkunonupoBanusi PHK-
COJIepIKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETTOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabmumet u  cxembl: «lcnonp30BaHWE MHUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
MPOU3BOCTBEY, «KieTouHast HHXKeHepus», «[ eHHas HHKEHEPUs».

JlaGopaTopnas pa6ora «/3yueHne 00beKTOB OMOTEXHOTOTHI.

IIpakTHyeckas padora «IlonmydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

JKekypenst «buoTexHoNOrus — BakKHEWIas MPOM3BOAMTENbHAS CUJIa COBPEMEHHOCTU
(Ha OMOTEXHOJIOTUUECKOE TTPOU3BOICTRO)Y.

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJIOIUOHHBIX NPeACTABJIEHUA B OMOJI0THHU

OpomonmonHass teopus Y. JlapBuna. IIpennochbulku BO3HHMKHOBEHHUS JapBHHHU3MA.
JKu3Hb u HaydHas nearenbHOCTh Y. JlapBuHa.

JBuwkymue cwibl dBosonuu BuaoB 1o Y. JlapBuHy (BbICOKass WHTEHCUBHOCTH
pPa3MHOXKEHHS OPraHU3MOB, HAacl€JACTBEHHass H3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cunteTndeckoii Teopun spomonmu (CTD). HelitpanbHas Teopus
sBosrori. COBpEMEHHasi HBOJIOLMOHHAS OHONOTHA. 3HAu€HHE OSBOIOIMOHHON TEOpHH B
(bopMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuoi npupozsl (mo K. Jlunuero)», «JlecTHuma *KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 60pbOBl 3a cymecTBoBanue», «llopomsr romy6eit», «Muoroobpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoabl joOMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIMX CHUJI 3BOIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yjabTaThl

[Momynsimust Kak »yeMeHTapHas elIuHULa SBOMIONUH. COBpEeMEHHBIE METOIbl OLEHKU
TeHETUYECKOT0 pa3Hoo0pas3us v CTPYKTYpPHI MONysiiuii. MI3mMenenue reHooH1a MOMYISINUN KakK
3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecust J[kx. Xapau, B.
Baiinbepra.

OneMeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIONMK. MYTallMOHHBIA TpoIecc.
KomOunatuBHass u3mMeHUMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
4acTOT ayuiesied B momyisimusix. D(QexT ocHoBatens. Igdghexkm OymvlLiOuUHO20 20pPAbIIKA.
CHudicenue 2eHemuyecko20 pasHooOpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanud. V30mamus TOMYISIAN:
reorpaduueckas (mpocTpaHCcTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrecTBeHHBII 0TOOp — Hampabisromuid (aktop HBoIronuH. DOPMBI €CTECTBEHHOTO
oTOOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHMS )KUBOTHBIX.

[Ipucnoco0aeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHUKPOABOJIOUWU. BO3HMKHOBEHUE
npucnoco0iaeHnit y opranu3mMoB. ApomMopdo3bl u uanoagantanui. [IpuMepsr nprcrnocobneHuni
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumoobpazoBaHue Kak pe3ysnbTaT MHUKPO3BOJIOLHUU.
M3onsiuust — wimrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3OBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE
(monummonan3anuus, rudpuanzanus). JJuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp o3BOnOLMOHHON OHONOTMUM B  pa3pabOTKE HAY4YHBIX METOJOB COXPAaHEHUS
6uopazHooOpaszus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X03sieB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

[Toptpersr: C. C. YerBepukos, . Maiip.

Tabmuupel u cxemsl: «MyTalMOHHas HM3MEHYMBOCTH», «llomyssMOHHas CTPYKTypa
BUna», «Cxema mposBIeHUs 3akoHa Xapau—BainHOepra», «JIBHXKyline CHIBI 3BOJIOIUN,
«DKOJIOTHYECKasT H30JALIMs TONYJSIIMA ceBaHCKOM (dopenny», «l'eorpaduueckas H30IALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «AnaycTpuanbHbId MEJIAaHU3M, «KuBbie HCKOMaeMBbIE,
«IlokpoBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexknaromas oKpacka >KHBOTHBIX»,
«®Du3nonoruyeckre agantauuny, «I[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTbHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapmyeckoe BHUI00Opa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUIOB CHHUI, «[lonuruionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.



O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMA HACEKOMBIX, Uydesia MTHI] U 3Bepel ¢
OpUMEpaMHu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl ¥ 3Bepel pasHbIX BHJIOB, repOapuu
pacTeHui OJIM3KHUX BUJIOB, 00Pa30BaBIINUXCS PA3TUIHBIMH CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTtopnasi padora «lIpucnocoOieHuss OpPraHU3MOB W KX OTHOCHUTEJIbHAs
LEJIECO00PA3HOCTHY.

JlabopaTopHas padora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpoasosonust 4 eé pe3yJibTaThl

Meroasl u3ydeHuss MakpolBosrouuu. llanmeoHTonormdyeckue METOABl  M3YYEHMS
sBosroruy. Ilepexoanbie (opMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckue meroapl wuzydeHus sBomonuu. CpaBHeHue Gaopsl U (ayHBI
MaTEepPHKOB U OCTpOBOB. bruoreorpaduueckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHI.

DOMOpPHUOIOrHYECKHe U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOIbI U3YUECHHS SBOJIOLHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHUS SBOJIIOIMOHHBIX HOBILECTB.
I'omonornyHele U aHANIOrMYHBIE OpraHbl. PynumeHTapHble opraHsl U aTaBU3Mbl. MoJIeKyIsipHO-
TreHEeTUYECKUe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKHe METOJbl  HM3YUCHHsI  HBOJIOIHH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (NpaBWIA) OBONIONUHU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3BostoIUU. AantTuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB SBOIOIHH.

JdemMoHcTpauuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabnuupl U cxeMbl: «DUIOTeHETHYECKUH PSJ JIOMIAAN», K APXEONTEPUKC», «3BEpO3yOnIe
amepb», «Creronedans», «Punnodurey, «CemeHHbIe TanopoTHUKKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukTh», «HawampHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJIOTUYHBIE  OPraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIMMITaH3e», «[ JaBHBIE
HaIpaBIIEHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTH IBOJIOLIUN Y.

OO6opynoBanue: KOJUICKIUH, TepOapuH, MYISDKH HCKOIAEMBIX OCTaTKOB OpPTaHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMUYHBIX, PYJMMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUHU
HACEKOMBIX.

Tema 4. IIponcxoxaenue u pa3BuTHE )KU3HU HA 3emJie

Hayunble rumores3bl NMpPOMCXOKIEHHUS JKU3HM Ha 3emisie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4HBIE TPEICTABJICHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onvitaMu @. Penu, JI. Cnannannanu, JI. [Tactepa.
[TponcxosxaeHne sKu3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosoruyeckas)
IBOJIONMS. XHUMHYECKass »HBOJIOLUSA. AOHOTEHHBIM CHHTE3 OpraHMYECKUX BEIECTB U3
Heoprannueckux. Omeir C. Mmmnepa u I'. IOpu. OOGpazoBanue moIuMepoB U3 MOHOMEPOB.
KoauepBarnas runoreza A. M. Omnapuna, rumote3a nepBuyHoro OynboHa JDx. XosnjeiiHa,
reHerudeckas runotesa I'. Mémnepa. Pubosumsl (T. Uek) u runoresza «mupa PHK» V. I'un6epra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

HUcropus 3emumn u Metonapl €€ u3ydeHHs. lckomaemble OpraHWYeCKHe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass U aOCOJMIOTHAsE  TE€OXPOHOJOTHA.
['eoxpoHoOrMUeckas mKasa: 30Hbl, 3pbl, IEPUObI, STTOXH.

HavanpHble aTanel opraHndeckoi 3Bomtonuu. IlosBnenne u 3BOIOLUS MEPBBIX KIIETOK.
Oponronusi Merabosiu3zMa. Bo3HukHOBeHue mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[Ipoucxoxaenne SykapuoT (cUMOMOTEHE3). DBONIOIHMOHHOE MPOUCXOXKICHIUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Boeixon pactenmii Ha cymy. IlosBieHMe CHOpPOBBIX pacTeHMH M 3aBOEBAHME MMM CYIIH.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.



OcHOBHBIE 3Tambl 3BOJIOLUU XKUBOTHOTO Mupa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxokaenne aMmpuOnii U penTHIINA.
[TpoucxoxxaeHne MieKONMUTalOMmMUX MU nTHl. [lpuHmmn kimodyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3eMie MO 3paM U NEpUOAAM: apXeH, MPOTEpOo30H, MNaueo30M,
Me3030H, KaitHo30i. O0111as XapaKTepuCTHKa KIIMMaTa U reojiorndeckux mnpoueccoB. [losBnenue
U PACIBET XapaKTEPHBIX OPraHU3MOB. YTIe0Opa30BaHUE: €ro YCIOBHS M BIMSHUE HA Ta30BBIH
cocTaB aTMOC(ephl.

MaccoBble BBIMUpaHHUSI — 9KOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MacCOBBIX BbIMHpaHHi. COBPEMEHHBIN AKOJIOTHYECKUN KpH3HuC, ero ocobenHoctu. [Ipobiema
coxpaHeHus OMopa3HooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [lpunnumnel kinaccudukanu opraHu3MoB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpaumuu

[optpetsr: ®. Penu, JI. Cnamnanuanu, JI. [Tacrep, M. 1. Meunukos, A. Y. Onapun, []x.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema onbita @. Penny», «Cxema omnbita JI. Ilactepa no usyyeHuro
camo3apoxxeHus: xu3zHm», «Cxema omnbita C. Muiepa, I'. FOpu», «3rtanbsl HeopraHudeckon
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYyKapuoT MyTéM cuMOHMOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenune Bupyca», «Apomopho3bl pacTeHuit», «PuUHHOPUTB), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJIOpOCHn», «Mxm», «llamoporHukm», «l'0noceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS JKMUBOTHOIO MHUpPay,
«ApoMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunonomoctHsie», «llnockue dYepBu»,
«HUeHUCTOHOTHEY, «PbI10BIY, «3eMHOBO/IHBIEY, «IIpecmbikaroniuecs», «[Ituisy,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apxeuWckou apey», «Pa3Butue JKH3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B MaAJEO30MCKOW 3pey», «Pa3BuTue KU3HU B
Me3030MCcKOil 3pe», «Pa3BuTve XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPaA».

O6opynoBanue: TepOapu pPAaCTEHUM paA3IUYHBIX OT/AENIOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJTIOKOKHX, CKEJIETBHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBIX, MYJISIKA OPTraHMUYECKHUX OCTaTKOB OPTaHNU3MOB.

Bupryanbnasa saboparopnas padora «MoxenupoBanue onbiToB Munnepa—tOpu 1o
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHNYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepey.

JlabopaTtopnasi paGora «/3yuyeHue W OMNUCAHHUE MCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnueckas pabGora «lI3yueHne 0COOEHHOCTEM CTpPOEHUsI pacTEHUN pas3HbIX
OTJIEJIOBY.

IIpakTuyeckass padora «V3yueHue OCOOEHHOCTEH  CTPOEHUS  ITO3BOHOYHBIX
KUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOTreHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBlIeHHE TNpEACTABICHUI O MPOMCXOXKIECHUU YesloBeKa. Pemuruo3Hele BO33peHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo uyenoBeka € KUBOTHbIMH. CHCTEMaTH4eCcKOe IOJIOKEHHE YeJIOBEKa.
CBupgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOrHYECKHE,
aMOpHOTIOoTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIuYus dYeloBeKa OT
KUBOTHBIX. [IpAMOXO0Xk/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxyume cuiabl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTMYECKHE,  COLMANIbHBIE.
CootHorieHre OMOJIOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIMU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (TIPOKOHCYIIHI)
U paHHHE TOHTHbI — 00IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKN —



JIBYHOTHE MpenKu JiroAeil. YeloBek yMelnblid, MEpBbIE M3TOTOBICHUS Opyauil Tpyna. Yemoek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Jtofielt 3a mpeaensl Adpuku. Yenosek reinenpOeprekuii —
001Inii MPeOK HEeaHAEPTATLCKOTO YEJIOBEKA U YeIOBEKa pa3yMHOT0. UenoBeK HeaH1epTalbCKUN
Kak BHUJ JIIOJCA XOJIOJHOrO Kiaumara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA, JEHHUCOBCKHM
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

DBOJIIOLMS COBPEMEHHOr0 uejoBeKa. EcTecTBeHHBI OTOOP B MOMYNSIUSAX YEIOBEKA.
Myranuonsslit porecc u noaumMopusm. [lomynsiuoHHbIe BONHBI, JIpeiid reHoB, MUTpalus u
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiue pacel: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HErpoOUIHAsl (PKBAaTOpHUAJIbHAS), MOHIOJIOMIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH pPAacCceJIeHHs 4YeloBeKa M0 IulaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSATENIbHOCTh  pacu3ma. [IpucrnocoOneHHOCTh 4YeNoBE€Ka K  pa3HbIM  YCJIOBHSM
OKpyXaroliel cpeabl. BiausHue reorpaduueckoi cpenbl U Jpeiida reHoB Ha MOpPGHOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuIiMHapHele  MEeToAbl B (Gu3MuecKkoil (OMOJOTrHYecKOi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M MAJCOAHTPOMOJIOTHS  YEJOBEUYECKUX  IMOMYJISALIUM.
buoconuanpHple  HMCclieqOBaHUA — NpPUPOJbl  uenoBeka.  MccnegoBaHue — KOIBOIIOLUHU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JdemMoHcTpauuu

IToprpetsr: Y. Jlapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubpr u cxembl: «MeToabl aHTpomnosiorun», «[OJOBHOM MO3r YelIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «IJBOJIOIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek npAMoXoaamuiny», «JleHuCOBCKHUI 4eT0BEK»
«Heanpaepransup», «KpomanboHIb, «lIpeaku dyenoBeka», «ITallbl BOJIOIUH UYETOBEKAY,
«Pacsp1 uenoBekar.

O6opynoBanue: MyJSDKH OKaMEHETIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYpPbI MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKuMU
CIOJKE€TaMHM MPOUCXOXKIACHUS YeNloBeKa, (hoTorpadun Hax0lI0K MCKOIMAEMBbIX OCTATKOB YEJIOBEKA,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHCTH IIMMITaH3€, MOJIETT TOpCa MPEIKOB YeIOBEKa.

JlabopaTopuasi padora «M3yueHue OCOOCHHOCTEH CTpOEHHS CKeleTa deIoBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM).

IIpakTuyeckasi padora «/3yueHne sKOIOrHYECKUX afanTalril YeTOBEKay.

Tema 6. Dkosoruss — Hayka O B3aMMOOTHOIIEHHSIX OPraHu3dMoOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apoxaeHue U pa3BUTHE JKouoruu B Tpynax A. ['ymbonsara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skonoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

MeTtonast sxonoruu. [loneBsie HaOMIOACHNUS. DKCIEPUMEHTHI B DKOJIOTHH: MPUPOIHBIC U
naboparopHble. MoaenupoBaHyue B 3KOJO0TUU. MOHUTOPUHT OKpPY)KaIOIIEH Cpeibl: JTOKAJIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaYeHNE DKOJIOTHYECKUX 3HAHWM JIJIS YEJIOBEKAa. DKOJOTHMYECKOE€ MHPOBO33PEHHE Kak
OCHOBa CBs3€H deloBeuecTBa € Mpupoaod. POpMHUpPOBAHUE SKOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuibl u cxemsl: «Pa3znensr skomorun», «MeTosl dKoJoTuny», «CXxemMa MOHUTOPUHTA
OKPY’KaIOIIEH Cpeabl».

JlaGoparopHas padora «/3yueHne MeTo10B 3KOJIOTHUYECKUX UCCIIEIOBAHUIN.

Tema 7. Opranusmsl u cpea 00UTAHUSA

Okosnoruueckre (GakTopbl W 3aKOHOMepHOcTHM ux JeiictBus. Krnaccuduxanus
DKOJIOTMUECKUX  (PaKTOpOB:  abMOTHYECKHE, OMOTHYECKHe, aHTpornoreHHeie.  OOmue



3aKOHOMEPHOCTH ACHCTBUS dKoJorndeckux aktopos. [IpaBuno muanmyma (K. [lnpenrens, FO.
JInbux). TonepanTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtndeckue paktopsl. CBEeT Kak dKoorudeckuii paktop. [leficTBue pa3HBIX yU4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHajibHas pojib cBera. @oronepuoansm.

Temmeparypa kak skonmormueckuil (akrop. [leiicTBue TemmepaTypbl Ha OpPraHHU3MBI.
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonorndeckuid ¢axtop. IlpucnocoOnenuss pacteHuil K MoIep:KaHUIO
BojHOro Oamanca. Knaccudukauus pacreHuid mo oTHomieHHIO K Boje. I[Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH Ccpell OOWTaHHS
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. BHemHune u BHyTpeHHHME puUTMBbL. CyTOYHBIE W TOJUYHbBIE
puTMbL. [Iprcnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHI KU3HU.

XKuznennsie ¢popmbl oprann3moB. [lonsarue o xu3HenHou Qopme. XKuzneHusie Ghopmbl
pacTeHuM: JepeBbsl, KYCTaPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THUIPOOMOHTBI, TE€OOHOHTHI, a’poOHOHTHL. (coOeHHOCTU
CTpOEHUS U 00pa3a KU3HU.

buotnueckue Qakropel. Buabpl OHOTHYECKMX  B3aMMOJACWUCTBUN:  KOHKYPEHIIMS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPaHTCTBO, HaxyiecOHWYecTBO). Herpoduueckne  B3ammonelcTBHS  (TOMHYECKUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTUYCCKHX B3aUMOJCHCTBUN JUISI CYNIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHcTpauuu

Tabnuisl 1 cxembl: «IKonoruyeckue QaxTopel», «CBETOBOM CHEKTP», «IKOIOTUUECKUE
IPYIIbI )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TeII0OKpOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTalli >XKUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOro Jiecay, «llemu nurtanus»,
«XuHuvectsoy, «Ilapazutuzmy», «Konkyperuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repOapuu pacTeHUH M KHUBOTHBIX, MPHUCIIOCOOJIIEHHBIX K BIIUSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHETIOOUBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIMHU TEIJIOMOOMBBIX, 3MMOCTOWKHMX, MOPO30YCTOMYUBBIX
pacTeHui, uyyena MNTUI W 3Beped, repObapuM pacTeHUH, OTHOCSIIUXCA K THUrpoduTam,
Kcepouram, Me3oduTaM, KOMHATHBIE PACTEHMs] JAHHBIX TPYII, KOJUIEKIMHU >KUBOTHBIX,
oOHuTAIOIUX B pa3HbIX CpeAax, repOapuu M KOJUIEKIIMH PacTeHUI M KUBOTHBIX, 00JIaJar0LINX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJIJIGKIIUM PAaCTeHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJJIEKUIUH KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJIEUCTBUSIX.

JlaGopaTopHas padora «BplsiBIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTtopHasi pabora «BpIsiBIeHHE TPUCTOCOONCHUIT OPraHU3MOB K BIIMSIHHIO
TEMIIEPATYPBI».

JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN M3 PAa3HBIX MeECT
oOUTaHUSDY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJIOTHYECKHE XapaKTepUCTUKHU nomyisauuu. [Tomynsus kak 6uonorudyeckas cucrema.
Pons HeomgHOpomHOCTH cpeapl, puznueckux OapprepoB W OCOOCHHOCTEW OWOJIOTHU BHJIOB B
(bopMHPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI HOMYAIHi. OCHOBHBIE TIOKA3aTEIH MOMYIISINN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUSL.

Dkojorudeckast cTpykTypa nomymsinuu. OlleHKa YHCIeHHOCTH nomynauuu. {uHamuka
NOMYJISIMM U €€ peryssauus. buotnueckuii moTeHyuan nonyiassuuu. MoaenupoBanue TMHAMUKA
nonyiasiund. KpuBble pocra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMA. Perymsmus



YUCJICHHOCTH TOMYJANMK: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonstne 00 »sKojornueckod HuUmIE BUAA. MectooOuTaHue. MHOromMepHas MOJEb
skosornyeckor HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoii Huu. [loreHunansHas u
peanu30BaHHAS HUIIY.

Bun kak cucrema nonynsuui. Apeansl BUJIOB. Buabl M uX JKU3HEHHBIE CTpPATETHU.
DKOIOTrNYeCKHEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJCHUS W MHUTpalUid JKUBOTHBIX. bHOJOrMYeckue WHBA3UHU
Yy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu
[Toptpert: Ix. . XaT4uHCOH.
TaOnuis! u CXEMBI: «DKOJIOTUYECKUE XapaKTepUCTUKU TIOMYJISILIUM,

«IIpocTpancTBEeHHast CTPyKTypa HOmyiasuuu», «Bo3pacTHele DNUpaMuUIbl OMYJSILIUNY,
«CKOpOCTh ~ 3acelIeHHUs IIOBEPXHOCTH 3€MJIM pa3IM4yHbIMU  opraHusmamu», «Mojenb
skonorudeckoin Hummu k. M. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU JKUBOTHBIX.

JlabopaTopHas padora «l[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jko0rus coo0mEecTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXIy OpraHM3MaMu B
OHOLICHO3E.

Okocuctema kak OTkpbiTas cucrema (A. Jx. Tencnu). DyHKUMOHANbHBIE OJOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, peAyLeHTbl. Tpoduyeckue ypOBHH.
Tpoduueckue nenn u cetu. Abuorndeckue OI0KK dKocucTeM. [10UBBI U MIIBI B KOCHUCTEMAX.
KpyroBopoT BEIECTB U OTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeIM HKOCUCTEMbl. buomacca u npoAykuus. OKOJIOTHYECKUE
UpPaMU/Ibl YUCesl, 0MOMAacChl U SHEPIUU.

Junamuka  skocucmem. Kamacmpoghuueckue — nepecmpotixu. Drykmyayuu.
HanpaBneHnHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — cyKueccuu. llepBuuHble W BTOpUYHBIE
CYyKIIECCMM W HMX HpUYUHBL. AHTpONOIeHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coobuiectBo. bropasHooOpa3ue M MOJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH
COOOLIECTB.

IIpuponHble 3KOCUCTEMBL. JKocucmemsbl 03€p U pex. IKocucmemvbl Mopeu U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenell, nyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCHUCTEMBI. ArposKocucTeMa. ArpoueHo3. Pasmuums Mexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposickas ¢iopa u dayHa.
CuHaHTponu3anus ropoJckod (¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
KOcUcTeMax. Ponb kackaonozo s¢ghgexma u 6ud08-30udpuxkamopos (Kiouegulx 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMHU. Y CTOWYMBOCTb OPIraHMU3MOB, TMONYISAIUNA W DKOCUCTEM B  YCIIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUI.

Mexanusmol  8030elicmeus  3aepA3HeHUll  pA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[Toptper: A. Ix. Tencau.

Tabnuue! u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA ITUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHANbHBIE TPYMNNbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucteme», «llenn mnuraHus (macTOMINHAA, JETPUTHASA)»,
«QKosornyecKkas mupaMua dnucen», « IKoJorudeckas nupamuaa 6uomaccel», « IKoJorudecKas
nupampaa sHeprun», «OOpazoBanue Oosota», «llepBuunas cykueccusi», «BoccraHoBieHue



jeca mocie moxkapay, «IKOocHucTemMa o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEPTuu B arporieHo3e», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydesia MTHI] U 3BEPeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcanue ypoOIKOCUCTEMBI».

JlaGopaTopHas padora «3yuenue pasHoOOpa3ust MEJIKHX MOYBEHHBIX YWICHHUCTOHOTHX
B Pa3HBIX IKOCUCTEMAX)».

JIKCKYypeusi «KCKypcusi B TUIIMUHBINA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJOJbHBIN WM IIOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypcHust «IKCKYpCHs B arpo’KOCUCTEMY (Ha I10JI€ WIX B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — obmennanerapuas obonouka 3emid, TAe CYLIIECTBYET WM CYIIECTBOBaJa
KW3Hb. PazBuTHe npencraBienuii o onocdepe B Tpynax . 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTHU CymecTBoBaHus Ouocheprl. OcobeHHOCTH OMoCchephl Kak rio0aabHOM
skocucTembl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOTeOXMMHUYECKHE ITUKIIBI (YTiIepo/ia, a30Ta). PUTMUYHOCTH sIBJICHUI B Onocdepe.

3onanbHOCTH OMochepsl. [lonsTue o 6mome. OcHOBHBIE OMOMBI CYIIU: TYHIpPA, XBOHHbBIC
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOPBs. KiMMar, pacTUTENbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa W (QYHKIOUS JKHUBBIX CHCTEM, OIEHKA WX PECYpCHOrOo TOTEHIHMala |
ounochepHbIX HYHKITHIA.

JdemMoHcTpauuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuer u cxemsl: «Ieochepsr 3emin», «KpyroBopot azora B mpupoze», «KpyroBopot
yriaepojaa B mpupojae», «Kpyrosopot kucinopona B mpupone», «KpyroBopot BoAbl B IPUPOJIE»,
«OcHOBHBIE Omombl cymmy, «Kimumartmdeckue mosica 3emm», «TyHnpay, «Taiiray,
«Cwmemannbiii - necy, «llupokonuctBeHHsli nec», «Crtemb», «CaBanHa», «llycThiHSY,
«Tponmuecknii necy.

Ob6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKLIUH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaoumas cpeaa

DKOJIOTHYEeCKHE KpU3UChl M WX MpUYUHBL. Bo3nelictBue uyenoBeka Ha Ouocdepy.
3arpsizHeHue BO3MyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpOIIOT€HHOE BO3JEHCTBHE HAa PACTUTENbHBIA M KUBOTHBII Mup. OxpaHa
pPacTUTEIBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPaHbI MPUPOAbI. KpacHble KHUTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKHE
MapKu.

OcHOBHbIE TPUHIIMIIBI YCTOWYMBOTO Pa3BUTHS YeJIOBEUYECTBA U MPUPOIbl. ParonanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe OuoJjoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH INI00ATBHBIX SKOJIOTMUECKUX KpU3HcOoB. OCOOEHHOCTH COBPEMEHHOT0 KpU3nca
Y €T0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTHe METOJOB MOHHUTOPHHIa pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u ouopecypcol. Hayuonanvrvle ungopmayuonmsvie
cucmemvl, obecneuusarowue 00CmMyn K uHpoOpmMayuu no COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OcHosbl IKopeaburumayuu IK0cUcmem U cnoco606 60pvOvI ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHuvix 5KOCUCTIEM.

JdemMoHcTpauuu

Tabmuupel u cxembl: «3arps3HeHHe aTMocdepsl», «3arpsizHeHHe Tuapochepb,
«3arpsizHeHre mouBbl», «[lapHukoBeli 3ddexkT», «Ocobo oxpaHseMble TNPUPOIHBIE
TeppuTOpUnY, «MOAenu yrpaBisieMOro MUpay.

Ob6opynoBanue: (ororpadhun OXpaHSEMbIX PACTEHUH W KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®enepanun, KpacHoi kHUrM peruosa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI' MU
HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUTUMUCS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHbIC.

B cTpyKkType JTMUHOCTHBIX Pe3yabTaTOB OCBOCHHS MPOrPaMMbl IO OMOJIOTUU BBIICICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momusayuyu K OOyUeHUIO OWOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOTO0  O0Opa3oBaHMsl, Haauuue NPABOCO3HAHUS ~ IKOJOTMUECKON  KYJIbTYpBHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTrPaMMbl IO OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yu4eOHOW M BOCIIUTATENbHOMN JI€ATEIbHOCTH B COOTBETCTBUU C TPAJAMLIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJaMHM UM HOPMaMH IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOPA3BUTHUSI, PA3BUTHUS BHYTPEHHEW MO3ULMHU JIMYHOCTH, ATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTO mpeameTa «bruonorus» A0MmKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTalWW, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
paciIMpeHue >KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATU3alUU OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

- c(OPMHPOBAHHOCTh TPAXJAHCKOW TMO3UIUN OOYyYarOIIerocsi Kak aKTUBHOIO H
OTBETCTBEHHOTI'0 YJIeHa POCCUICKOI0 OOIIECTBa;

- OCO3HaHME CBOMX KOHCTUTYIMOHHBIX MpaB M O0OS3aHHOCTEH, yBaKCHHE 3aKOHA U
IIPABOIOPSJIKA;

- TOTOBHOCTh K COBMECTHOH TBOpPYECKOH JEATENHOCTH NpPU CO3/aHUM Y4EOHBIX
IIPOEKTOB, pELIEHUU YUYeOHBIX U I[IO3HABATEJIbHBIX 3a/ay, BBIMNOJHEHUH OMOJOTHYECKUX
JKCIIEPUMEHTOB;

- CIOCOOHOCTH OMpPENEsITh COOCTBEHHYIO MO3UIMIO TI0 OTHOIICHUIO K SBICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

- yYMEHHE YYMTHIBaTh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aUMO/JICHCTBUS JTI0JIeH ¢ pa3HbIMU YOSKICHUSAMHU, KYIbTYPHBIMU LIEHHOCTSIMU M COLIMATbHBIM
MOJIOKEHUEM;

- TOTOBHOCTb K COTPYJHHYECTBY B IPOIIECCE COBMECTHOT'O BBINOJIHEHUS Y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEOBATENbCKUX 3a]ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS;

- TOTOBHOCTh K TYMAHUTApPHON U BOJIOHTEPCKOM 1€ TENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

- chOpPMHPOBAHHOCTh POCCHUICKONW TPaKIAHCKOW HJICHTUYHOCTH, TAaTPUOTU3MA,
YBa)XXEHHUsI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTU Iepea PoanHON, roproctu 3a cBOM
Kpai, cBOK PonnHy, CBOW S3BIK M KYJIBTYPY, IPOLUIOE M HACTOSALIEE MHOTOHAI[MOHAIBHOIO
Hapoxa Poccuu;

- I[IEHHOCTHO€ OTHOUIEHHE K NPHUPOJHOMY HACIEIUI0 M TaMATHUKAM TPUPOIBI,
JoCcTHXEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;



- CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJIOTUH, TOHUMAaHW 3HAYCeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/II, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

- wuuediHas yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHI0O U 3ammure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

- OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCUICKOT0 HApOa;

- ¢()OpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHUS;

- CHOCOOHOCTH OIICHMBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIC PEIEHUs,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIyIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3JAAHUIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTEH CeMeWHOI )KM3HU B COOTBETCTBUU C TPAJULIUSIMU HapOJOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

- 3CTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOI'O U TEXHHUUECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

- IOHUMaHHUE SMOIMOHATBHOT'O BO3JICHCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;

- TOTOBHOCTb K CaMOBBIPQ)KEHUIO B Pa3HBbIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSIBIISTH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHUSl, (POPMHUPOBAHUS KYJBTYPbl 310POBbS M
IMOLUMOHAIBLHOTO GJIArONOIy4usi:

- TMOHMMAaHHME W peaju3alus 3J0pOBOr0 MU 0e30macHOro oOpasza >KU3HU (30POBOE
nuTaHue, cCOOMI0ICHIEe TUTHEHNYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHITHHA U
OTIbIXa, PeryisapHas Gpu3nuecKasi aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

- IIOHMMaHuE€ LEHHOCTU TMpaBWJI HMHIMWBUIYaJbHOTO M KOJUJIEKTUBHOIO 0O€30MacHOIO
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

- OCO3HAHUE MOCIEACTBUM M HENPUATUS BPEAHBIX MPUBbIUEK (YHOTPEOJICHUS aIKOTrOJIs,
HapKOTHUKOB, KYPEHHUS);

6) TpyaoBOro BocnuTaHUS:

- TOTOBHOCTb K TPYZy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00He;

- TOTOBHOCTb K AaKTHUBHOM JESATENIbHOCTH TEXHOJOTMYECKOW U  COLHUAIbHOU
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHATH
TaKylo JAesITebHOCTbD;

- UHTEpPEC K pa3Iu4HbIM chepam mpodeccHnoHaNbHON NesTeNIbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH BCel
KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMSA

- DKOJIOTUYECKH LeIeCO00pa3sHOe OTHOILIEHHE K MPHUPOAE KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAHUS;

- TIOBBILIEHHE YPOBHSI IKOJIOTUYECKON KYJIBTYphI: IPHOOPETEHUE ONbITA MJIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAIOILEN CPE/Ibl;

- OCO3HaHMe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

- CIIOCOOHOCTH HCHOJB30BATH IMpUOOpEeTaeMble MpPU H3YYEeHHUH OHOJOTMM 3HAHUS U
YMEHMSI TpH pELIeHUH MpoOJiieM, CBS3aHHBIX C PALMOHAIBHBIM MPHUPOAONOIB30BaHUEM
(cobmoieHue MpaBuil MOBEACHUS B MPHUPOJIC, HAMPABICHHBIX HA COXpPAaHEHHE PaBHOBECHS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OHochepsl);

- aKTUBHOE HENPUSITHE JECHCTBUM, NMPUHOCALIUX BPEJ OKPYKAIOLIEH MPUPOJHOHN Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

- HaJIM4Yue Pa3BUTOTO SKOJIOTMUYECKOTO MBIIUIEHHUS, SKOJIOIMUECKON KyJIbTYpbI, OMbITa
JEATETbHOCTH  SKOJOTUYECKOM HAmNpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B



MTO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
MPAKTUYECKOU IESITENBHOCTH IKOJIOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

- c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOILIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO HA JMAaJore KYJIBTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHMUE S3BIKOBOM M YUTATEIbCKOM KYJbTYpbl Kak CpeICTBa
B3aMMOJICUCTBUS MEXIY JIFOAbMHU U MIO3HAHUS MUPA;

- MOHMMaHHEe crenUuPUKU OMOJIOTUM KaK HayKd, OCO3HaHHsS e€ poiiu B (popMHUpOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa U O0O0IIecTBa, B TO3HAHUM MIPHUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

- YOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM IIUBUIIM3AIMH: 00eCTIeYeHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TIEPCIIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaemMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100abHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
MCIIOJIb30BAaHUIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

- 3aMHTEPECOBAHHOCTh B MOJIYYCHHH OWOJOTMYECKUX 3HAHUI B ILENSAX TOBBIIMICHUS
00mIel KyJIbTyphl, €CTECTBEHHO-HAYIHON TPaMOTHOCTH, KaK COCTABHOW 4acTH (PYHKIIMOHATBHON
rPaMOTHOCTHU O0y4arouuxcs, GopMUpyeMoil pu U3yu4eHUu OUOJIOTHH;

- IIOHMMAaHUE CYIIHOCTHM METOJOB IIO3HAHUA, HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS U1 aHaiu3a U OOBSICHEHHs SBICHUN
OKpYKAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTh O0OOCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS [AHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

- CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh OMOJOTHMYECKHE 3HAHUS IS PEUICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;

- OCO3HAHME LIECHHOCTH HAYYHOU J1€ATEeIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH IPOEKTHYIO U
HCCIIEN0BATENBbCKYIO IESITENbHOCTh HHINBUYAIBHO U B TPYIIIIE;

- TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM 1O OWOJIOTHU B COOTBETCTBUM C >KHM3HEHHBIMU
NOTPEOHOCTAMM.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS yueOHOro mpenMera «bruonorus» BKIIOYAIOT:
3HAUMMBbIE 1T (DOPMUPOBAHHUS MHPOBO33PEHUS OOYUYAIOMUXCA  MEKIUCIUTUTHHAPHBIC
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieniuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs,
SBIIEHUE, TPOIECC, CHCTEMa, HAay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIIEeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUEe, HKCIIEPUMEHT U JIpyrue); YHHUBEPCAIbHbBIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIECUNBAOIINE
dbopmupoBanne (HyHKIIUOHATHLHON TPAMOTHOCTH M COIMAIBLHON KOMIIETCHIIMH OOYYaroIINXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

B pesynpraTre m3ydeHuss OWOJOTMM Ha YpOBHE CpeAHEro ooOmero oOpa3oBaHUS Y
oOyuaromierocss OyayT chopmupoBaHbl MO3HABATEIbHBIC YHUBEpCAIbHbIE yueOHbBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHHUBEPCAIbHBIC
yueOHbIe JeHCTBHSI, COBMECTHASI IEATEIBHOCTb.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHEro 00Iero oopa3oBaHUS
JOJIKHBI OTPaXKaTh:

OgyaieHNe YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

- CaMOCTOSITENbHO (OPMYIUPOBATh U aKTyaIU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



- HUCIOJB30BaTh MPH OCBOCHHWU 3HAHMM NPUEMBI JIOTMUECKOTO MBIIIICHUS (aHaIn3a,
CHHTE3a, CpaBHEHHUS, KIACCU(PHUKAIMM, OOOOIIEHHs), PpPACKpbIBAThb CMBICT OHOJIOIMYECKHX
MOHITHUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTaHABIUBATh CBSI3U C APYTUMU MOHATUSAMU );

- ONpENeNATh LEeNU NESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSIMU;

- HCIOJB30BaTh OMOJOTMYECKHE MOHATUS A OOBSICHEHUS (PaKTOB U SIBICHUH >KHUBOM
PUPOJIBI;

- CTPOUTH JIOTUYECKHUE DPACCYXKACHUS (MHIYKTUBHBIC, ICIyKTUBHBIC, IO AaHAJOIHN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

- IPUMEHSATh CXEMHO-MO/ICJIbHBIE CPECTBA JJISl IPE/ICTABICHUS CYIIIECTBEHHBIX CBSI3eH U
OTHOILIEHWIA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUYMU Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

- pa3pabareiBaTh IUIAaH peImIeHHs NpoOjeMbl ¢ Y4E€TOM aHajgM3a HMEIOMIUXCS
MaTepuaIbHBIX U HEMaTEepUaJIbHBIX PECYpPCOB;

- BHOCUTH KOPPEKTHUBHI B JESTEIHHOCTH, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

- KOOPJIMHUPOBATh U BBINOJHITH PabOTy B YCIOBUSAX PEaIbHOrO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

- BIAACTh HaBBIKAMU Y4eOHO-UCCIIEIOBATENLCKOM M TMPOEKTHOW JAESTeTbHOCTH,
HaBBIKAMH pa3pelIeHus: MpoosieM, CIOCOOHOCTRIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB PEIICHUs] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOJI0B MIO3HAHMUS,

- HCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JIEATEIHHOCTH MO IOJYYEHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAIMY, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YUEOHBIX M COIIMATIBHBIX IPOCKTOB;

- ¢opMupoBaTh HAYYHBIA THUI MBIIIJICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSIMH U METO/IaMU;

- CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeIbHOM IEATEIBHOCTH U
KU3HEHHBIX CHTYallUsX;

- BBUIIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIC CBSI3M M aKTyallU3UpOBAaTh 3aJady, BBIIBUTaTh
TUMOTe3y €€ pelleHus, HaXOJWTh AapryMEHThl JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

- AHATM3UPOBATh NOJYYCHHBIE B XOJE PEHICHHS 3aJa4d pPEe3yNIbTaThl, KPUTHYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- 1aBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OIIEHHBATh PUOOPETEHHBIN OMBIT;

- OCYLIECTBJIAThH II€JICHANPABIEHHBIN MOUCK MEpPEeHoca CPEJCTB M CIOCOOO0B JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

- yYMeTb TII€PEHOCHTh 3HAaHUS B I[IO3HABATENBbHYI0 M IPAKTUYECKYIO OO0JIACTH
KHU3HEIEATEILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTell;

- BBIABUTaTh HOBBIC HJEH, MpeajaraTb OPUTHHAIBHBIE TOJXOMABI M pEIICHUs, CTaBUTh
npoOJIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIEC PELICHHUS.

3) padora ¢ ungopmanmei:

- OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(OpMAIMK (TeKcTe yueOHOro nocodus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBAPSIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3lIWYHBIX BHJIOB U (OpM
NPEJICTaBJICHUS, KPUTUIECKN OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

- (GopMyIHMpOBaTH 3alpOChl U NMPUMEHATh Pa3IMYHbIE METOABI MpPU MOHCKE M 0TOOpe
Ouostornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

- mproOpeTaTh OMBIT UCHOIB30BAHUS MH(POPMAITIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

- CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJbHYIO (OpMYy NpEACTaBICHUS OHMOIOTHYECKON
uHpopmaruu (cxemsl, TpaduKku, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOE);



- HCIIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CPEJCTBA MpU paboTe ¢ OUOIOrHYecKOi
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYECKHEe U MaTeMaTH4eCKHUe 3HAKU U CHUMBOJIBI,
dbopmysbl, a0OpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISTHOCTH;

- BIIaJCTh HaBBIKAMHM pACMO3HABAaHUS W 3alUTHl WHGOpMaLUU, HHPOPMAIMOHHOMN
0€30MacCHOCTH JIMYHOCTH.

OBiajeHne yHMBePCAJIbHBIMA KOMMYHHKATUBHBIMH /1eliCTBUSIMU:

1) o6menne:

- OCYILECTBJISATH KOMMYHHKAIIMM BO BceX cdepax >KU3HU, AaKTHBHO Yy4acCTBOBAaTh B
JMajiore WM JHUCKYCCHM IO CYIIECTBY OOCYyKIaeMoil Tembl (yMEHHE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBaTh CYKJICHHUS OTHOCUTENIBHO BBINIOJHEHUS MpeajaraeMoil 3ajgadd, Y4HUTHIBATh
MHTEPECHI U COTJIaCOBAaHHOCTb IMO3ULUIN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

- pacro3HaBaTh HeBepOaJbHBIE CPElCTBA OOIIEHHUSA, MOHUMATh 3HAYEHHE COLIMATIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

- BJIAJIeTh Pa3IMYHBIMHU CIIOCOOaMU OOLICHHUS U B3aUMOACHUCTBUS, TOHUMATh HAMEPEHHS
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyITUpPOBaTH CBOM BO3PAKECHHUS;

- pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasI 1eSiITeJIbHOCTh:

- IOHUMATh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHHOW U MHAMBHUIYaIbHON pabOThI IPU
pemeHnu O0MoIoruYecKor mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYSI IPHU pELICHUH YyueOHOM 3a/1auH;

- BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUIEKTHBA,

- TPUHUMATH LEJIW COBMECTHOW JESITEIHbHOCTH, OPraHW30BBIBATH W KOOPAWHUPOBATH
JIeHCTBUS MO €€ JOCTHXKEHUIO: COCTaBIATh IUIAH JEUCTBUM, paclpeiensiTh poilu C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

- OLEHMBAaTh Ka4yeCTBO CBOEr0 BKJIAJa W KaXJOTO Y4YacTHHKAa KOMAaHIbl B OOLIMii
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

- IpeJy1araTb HOBBIE NMPOEKTHI, OLIEHUBATh MJEH C MO3HMIIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYIIECTBJIATH MO3UTUBHOE CTPATETHUYECKOE IOBEIEHUE B Pa3JIMYHBIX CUTYalMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiaieHNe YHUBEPCAIbHBIMH PeryssTHBHbBIMH el CTBUAMU:

1) camoopranu3amus:

- WCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS AJIS BBIABICHHUS MPOOJEeM M UX peIIeHHs B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

- BBIOMpaTh Ha OCHOBE OMOJOIMUYECKMX 3HAHUHM IEJIEBblE U CMBICIOBbIE YCTAaHOBKU B
CBOMX JEMCTBMSIX M TOCTYIKAaX MO OTHOIICHHIO K XUBOM MPHUPOJAE, CBOEMY 3J0POBbIO H
3I0POBBIO OKPYXKAIOLINX;

- CaMOCTOSITENIbHO OCYIIECTBIISATh MIO3HABATEIbHYIO JAESTENbHOCTD, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEIbHOW JESITEIbHOCTH U
’KM3HCHHBIX CUTYAIUIX;

- CaMOCTOSITEJbHO COCTABJIATh IUIAH pELICHUS NpOoOJIeMbl C Y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIITOYTCHUIA;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsM;

- pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEIMTOYTCHHN;

- JleNaTh OCO3HAHHBIM BBIOOP, apryMEeHTHpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTHh 3a
pelieHue;

- OLICHUBATh MPHUOOPETEHHBIH OIIBIT;

- CrmocoOCTBOBaTh (OPMUPOBAHHIO M TPOSIBICHUIO MIMPOKON APYIUIMN B pa3HBIX
00J1aCTsAX 3HaHUH, OCTOSHHO MOBBIIIATH CBON 00pa30BaTeIbHbBIN U KyIbTYpPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:



- J1aBaTh OLICHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTHUBBI B [EATCIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

- BJIAJCTh HaBBIKAMHU I[103HABATENbHOM pe(IEKCMM KaK OCO3HaHUS COBEPILAEMbIX
JIEMCTBUM U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIIOIL30BATH IPUEMBI
pediexcun Uit OLIEHKH CUTYalluH, BBIOOpa BEPHOT'O PEIIECHUS;

- YMETb OLIEHUBATh PUCKHU U CBOCBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYIUX IIPU aHAIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

- IPUHUMATh ce0sl, IOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

- IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU AHAJIU3E PE3yIbTaTOB ACSTEIbHOCTH;

- IPU3HABAThH CBOE MPABO U IPABO JPYTUX HA OLUIMOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYroro 4YeJI0BEKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS cojepxaHus ydeOHoro npeamera «buojorus» Ha
yrayOnEHHOM YpOBHE OPUEHTHUPOBAHKI Ha o0ecrieueHrne NporiibHOTO 00ydeHUsT 00YJIarOIIHXCS
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBHII 1O OCBOCHMIO, HHTEpPIpPETAallMd W MpeoO0pa30oBaHUIO 3HAHUM, BUIBI
JESATEIIbHOCTH IO IOJYYEHUI0 HOBBIX 3HAHUM M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ysbTaTsl NpeICTaBIEHbI 110 ToAaM
U3Y4EHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUS ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

- cOpPMUPOBAHHOCTH 3HAHUW O MECTE U POJIU OMOJIOTUHU B CHCTEME €CTECTBEHHBIX HaYK,
B (OpMUPOBAaHHH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpa, B TO3HAHUHM 3aKOHOB MPHUPOIBI U
pelieHruu IpobiieM palMoOHAIBHOTO IPUPOIOTIONIb30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B Pa3BUTUE OMOJIOTUH;

- BIIQJICHUE CUCTEMON OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOMOJIAraoIue
OMOJOrMYEeCKHEe TEPMHUHbI W TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiu3M, IrOMeocTas,
CaMOpEryJsiliys, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o menrpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IUHO0Opa3us MOTOMKOB
NIEPBOTO MOKOJIEHHUS], PACIIEIIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MmeHunBoctu H. WM. BaBuiioBa), mpuHIHIBI
(KOMIUIEMEHTAPHOCTH);

- BJIaJICHUE OCHOBHBIMH METOJAaMH HAy4YHOrO T[IO3HAHUSA, HCIOJb3YEMBIX B
OMOJIOTHYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB (ONMHUCaHME, H3MepeHHe, HaOIIo/IeHHe,
HKCIEPUMEHT);

- YMEHHUE BBIJEIATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uHCle OakTepuil, TpuOOB, pacTeHUI,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  )KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAIeHNs SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTpOPHOro TUIOB MUTAHMS, (GOTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHANIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBHUSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOO0PA;

- YMEHHUE yCTaHaBIMBATh B3aMMOCBS3U MEXJy OPraHOMAAMU KJIETKH U UX (QYHKIUSAMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUHUSIMH, MKy OpraHaMy U CUCTEMaMH OpPraHOB Y
pacTeHUi, >KMBOTHBIX M 4YelloOBeKa M HMX (QYHKIMSIMHM, MEXIY CHCTEMaMH OPraHoB MU MX
(GYyHKUIMAME, MEXIy 3TalaMd OOMEHa BEILeCTB, ATAallaMH KJIETOYHOIO LMKIA U KU3HEHHBIX
IUKJIOB OPraHuM3MOB, JTallaMd AMOpPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTUnoM u (hakTopamMu cpebl OOUTAHUS;



- YMEHUE BBISIBISTh OTIMYUTENIbHbIE MPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHUIA,
JKUBOTHBIX U YEIIOBEKA;

- YMEHHUE UCMOIb30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOIOTHIO
¥ CUMBOJIUKY IS IOKA3aTEeIbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKHUX TPYIIIL;

- YyMEHHE pelaTh OMOJIOTMYECKHE 3a/1aYH, BBISBISATH NMPUUMHHO-CIECJCTBEHHBIC CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIOTUYECKUMHU TPOLIECCAMH U SIBJICHUSMH, J€JlaTh BBIBOIABI M
IIPOTHO3bI HA OCHOBAHMH IOJIYY€HHBIX PE3yJIbTaTOB;

- YMEHHE BBINOJIHATE JTa0OpAaTOPHBIE U MPAKTHYECKUE PadOThI, COOIIOAATH MpaBUiia MPH
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHEM;

- YMEHHUE BBIJIBUTaTh THUIIOTE3bI, MPOBEPSATh HMX OSKCICPUMEHTAIBHBIMH CPEICTBAMU,
dbopMynupys 1eib UCCaeI0BaHus, aHATM3UPOBATh MMOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBO/IBI;

- YMEHHUE Y4acTBOBATh B y4eOHO-MCCIEAOBATENLCKON padoTe Mo OMOJIOTHH, YKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOLIECTB, U MYOJUYHO MPEACTaBIATh
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

- YMEHHUE OIICHMBAaTh 3TUYECKUE AaCMEeKThl COBPEMEHHBIX HCCIEAOBaHUN B 00JIacTH
OMOJOrMM M MEUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3[jaHie TPAHCTEHHBIX OPTaHU3MOB);

- yMEHHE OCYIIECTBISTh OCO3HaHHBIM BbBIOOp Oyaymied npodeccruoHaIbHON
NEeSITEIPHOCTH B 00JacTH OWMOJIOTUH, MEIUIMHBI, OMOTEXHOJIIOTHUH, BETEPHUHAPHH, CEIHCKOTO
X035HCTBA, MULIEBOM MPOMBIIIJICHHOCTH, YINyOIsSTh MO3HABATENIbHBIN UHTEpEC, HAMpaBICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOUICH MNPOMECCHH W MPOAOIDKEHHE OHOJIOTHYECKOTrO
00pa3oBaHus B OPraHU3ALUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

[IpenmerHbie pe3ynbTaThl OCBOEHHUS ydeOHoOro mpenmera «buomorus» B 11 Knacce
JOJIKHBI OTPaXKATh:

- ¢OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B MO3HAHUU 3aKOHOB
IPUPOJBI U PEHICHUH HKOJOTHYECKUX MPOOJIEM YelIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
palMoOHAIBHOTO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOILICHUS K
npupoje, oOIIEeCTBY, YEIOBEKY, O BKIAJE POCCHMCKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTHHY;

- YMEHUE BJaJIeTh CUCTEMON OMOJIOTHYECKUX 3HAHMM, KOTOpasi BKJIIOUAET ONpeAEIeHUS U
[OHMMaHME CYIIHOCTH OCHOBOIOJAraroIux OWOJOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTteMa, Ouocdepa), Oumosormdyeckue Teopuu (dBomtoMOHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJIEHUSX
sBosroiun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEPTUun ), runoressl (runotesa «mupa PHK» V. T'unbepra);

- YMEHHUE BJaJleTh OCHOBHBIMH METOJAMH HAaYy4YHOTO MO3HAHUS, HCIONb3yeMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMMCAHHE, W3MEPEHUE,
HaOJr0IeHNe, SKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOMOIEHHBIX M3MEHEHHH B
PUPOJIE;

- YMEHHUE BBLIEIATH CYLIECTBEHHbIE NPHU3HAKU: BHUJIOB, OMOTEOLIEHO30B, HKOCUCTEM U
O6uoctepsl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro oTOopa,
AITOMATPUIECKOTO ¥ CUMIATPUIECKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIUX CHII 3BOJIOIIUU
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie OOWTaHusl, YyepeJoBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB M MIOTOKA SHEPTUU B IKOCUCTEMAX;

- YMEHHE YCTaHaBJIMBAaTh B3aMMOCBSI3M MEXAY IPOLECCAMH SBOJIOLUH, IBHKYIIUMU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX AKOCHUCTEM U MPHUCIIOCOOJICHUSMH K HUM
OpraHU3MOB;

- YMEHHUE BBISBISTH OTIMYUTENBHBIE TMPU3HAKU >KUBBIX CHCTEM, MPHUCIOCOOICHHOCTh
BUJIOB K cCpene oOuTaHus, aO0MOTHYECKMX U OHWOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€H OpraHU3MOB B COOOIIIECTBAX, AHTPOIIOTEHHBIX M3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH;

- YMEHHE UCMOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYIO0 TEPMUHOIIOTHIO
U CHMBOJIMKY Ui JOKa3aTelbCTBAa POJCTBA OPraHU3MOB pPa3HBIX CHCTEMAaTHYECKHX TpYII,



B3aMMOCBSI3M OPraHM3MOB M CpeIbl OOMTAHWUS, CAMHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTH
COXpPaHCHUMA MHOFOO6pa31/IH BUJOB W 3KOCHUCTCM KaK YCJIOBHA COCYIICCTBOBAHUS MPUPOAbI U
YeJI0BEYeCTBa;

- YMCHUC pClIaTb GI/IOJIOI‘I/I‘-ICCKI/IG 3ala4¥, BBIABJIATL IMPUIUHHO-CIICACTBCHHBIC CBA3U
MEXIy HCCIeNyeMbIMA OHOJIOTHYECKUMH TIPOLIECCAMH UM SIBJICHHSMH, JENaTh BBIBOABI U
IMPOrHO3bl HA OCHOBAHHHU IMOJTYYCHHBIX PC3YJIbTATOB,

- YMEHHE BBINOIHATH JIA00PATOPHBIC U MPAaKTHYECKUE paboThl, COOMIOAAThH HPaBHiIa MIPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYyI0OBaHUEM;

- YMCHHE BBIABUTATh THUIIOTE3bl, NMPOBEPATh HX SKCIHCPHMCHTAJIBHBIMH CPEICTBAMH,
(bopMyIHpys 1IeTh UCCIIETOBAHUS, aHATM3UPOBATh MOJTYYCHHBIC PE3YJIbTAThI U JICaTh BHIBOJIBI,

- YMEHHUE y4acTBOBATh B Y4EOHO-HCCIIEIOBATEIbCKONW paboTe O OHOJIOTHH, YKOJIOTHU U
MeIUIHEe, NMPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO MPEICTABIATH
HOJTy4YCHHBIC Pe3yJIbTaThl HA YYCHHYSCKUX KOH(EPEHIUIX;

- YMCHHUC OLCHUBATH TUIIOTC3bI MU TCOPUHU O IPOUCXOKACHHUU XKU3HHU, YCIOBCKA U
YeJIOBEYECKUX pac, O NPHYMHAX, MOCIEACTBUSAX M CHOCO0AX NPEIOTBPAIICHUS INI0OATBHBIX
W3MEHEHU# B buocdepe;

- YMEHHE OCYIICCTBJIATh OCO3HAaHHBIH BbIOOp Oyaymieil npodeccuoHaIbHON
JEATCIBHOCTH B 00NacTd  OHOJIOTMH, OKOJOTHH, IPUPOJOIOIB30BAHHS, MEAUIMHBI,
6I/IOTGXHOJIOFI/II/I, IICUXOJIOTHUH, BCTCPUHAPHUH, CCJIbCKOI'O XO3$II>’ICTBa, HHHICBOfI
IPOMBIIUICHHOCTH, YIUIyONSITh [O3HABATENIbHBIA WHTEPEC, HAMpPABICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH MNpOQeccHr M MPOAOJDKCHHUE OHOJOrMYeCKOro 00pa3oBaHHs B
OpraHU3alUsIX CPEIHEro NPo(ECCHOHATIBHOIO U BBICIIEr0 00pa30BaHMsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
Ne i/l HaumenoBanue pa3xaesioB U TEM NPOrpaMmMmabl B KOHTpOJ‘IbHLIe HpaKTI/I‘lCCKI/Ie 3.J'IeKTp0HHLIe (Ill/l(l)pOBble)
cero padoThI padoThI o0pa3oBaTe/ibHbIE PeCypchl
1 B 1
HMOJIOTHS KaK HayKa
2 K 2 0,5
WBBIE CUCTEMBI U UX U3YUYEHHUE
3 B 2 0.5
HWOJIOTHS KIIETKH
4 X 10 1
WMUYECKAsi OpTaHU3aLMS KIETKH
5 Crtpoenue u GyHKIMU KIETKU 8 2 bubnmorexa [IOK
https://m.edso00.ru/7f413368
6 OOMeH BelIeCcTB U NMPEBpaIlEHUE SHEPTUU B 9 2
KJIETKE http://school-collection.edu.ru/
7 Hacnencreennas nHpopMaIus u peamsanus eé 9 0.5 I
B KIIETKE http://ebio.ru/
8 JKM3HEHHBI IMKIT KIETKH 6 1 http://bio.1september.ru/urok/
9 Ctpoenue n pyHKIIMU OPraHU3MOB 17 15 http://djvu-inf.narod.ru/
10 Pa3zmHOXeHUE U pa3BUTHE OPTAHU3MOB 8 15 http://biology.ru/index.php
11 ['eHeTnka — HayKa O HaCJIEICTBEHHOCTH U 2 1
W3MEHUYHUBOCTH OPraHU3MOB
12 3 10 1
AKOHOMEPHOCTH HACJIEACTBEHHOCTH
13 3 6 1
AKOHOMEPHOCTH U3MEHYUBOCTH
14 r 3 0.5
€HETHKa YeJIOBeKa



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

15 C 4 1,5
€JIEKIIUS] OPraHu3MOB
16 4 1
buorexHonorust u cuHTeTUYECKAsE OHOIOTHUS
17. P 1
€3epBHOE BpeMsl
102 16,5
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 0




11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

Ne i/
NPOrpaMMBbI Beero Konrtpoabubie = IIpakTuuyeckue
padoThI padoThI

1 3apoxIeHue U Pa3BUTHE 3BOIFOIIMOHHBIX 4
NPEJCTaBICHUN B OUOJIOTHH

2 MukposBontonus U €€ pe3yJIbTaThl 14 2

3 MaxpodBOIIOIHS U €€ PEe3yIbTaThI 6
[TpoucxoxaeHre U pa3BUTHE KU3HH HA

4 15 1.5
3emiie

5 IIponcxoxaeHne 4eIoBeKa — aHTPOIIOTEHES3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX

6 OpPTaHU3MOB U HaJIOPTraHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cpeon

7 OpraHu3Mmsl 4 cpesja 0OuTaHUs 9 1.5

8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5

9 DKosorus coolIecTB. DKOIOTHIECKUE 12 1
CHCTEMBI

10 buocdepa — riobanbHas SKocucTEMa 6

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

bubnunoreka LIOK
https://m.edso0.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/

http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/

http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 UYenoBek 1 OKpyKaromas cpena
12 PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6

8

102

7.5




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. buonorus. 10xnacc/ITaceunnk B.B., MockBa «IIPOCBELLIEHUE», 2021r.
2. buonorus.1 1kmacc/ITaceunnk B.B., MockBa «[ITPOCBEILIEHUE», 2021r.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.B.C.PoxinoB. TemMaTnueckuii 1 UTOrOBBIA KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PAOOT.
buonorus. 10 kiacc. Mocksa 2014r.

3. O.I1.lynkuna. buosnorus 6-11 knaccel. [IpoBepodnbie TECThI, pa3HOYPOBHEBBIE
3amanus. Bonrorpaa: Yuurens, 2012r

4. H.A.bornanoB. KonTposibHO-U3MepUTENbHBIE MaTepualbl. buonorus 10 kiacc.
®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pazgen «3Bomtonust opranndeckoro mupa». Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupuienko. buonorus. Paznen «I'eneruka». Bee Tunbl 3a1ay.
TpenupoBounas terpaap. Jlernon, 2016r

7. C.M.KonecuukoB. buonorus. Paznen «9konorus». Teopus, TpeHUpOBOYHbIE
3aganus. Jlernon, 2016r.

8. B.C.PoxsoB. TemaTnueckuii u UTOroBbI KOHTPOJIb. COOPHUK MTPOBEPOUHBIX
pabot. buonorus. 11 kmacc. Mocksa 2014r.

[IBernoB. buonorus. O6mas 6uonorus 10-11 kmaccel. Mocksa. JIpoda.2012r.

10. H.A.bornanos KontponbsHo-u3meputenbHbie Matepranbl. buonorus 11 kiacc.
®I'OC. Mocksa. Bako, 2016r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

1. «Enunas xomnekuus LHudpossix ObpazoBarenbHbix Pecypcosy (Habop nudpoBbix
pecypcos k yueonukam auaun B.B. TTaceunnka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl kK ypoky. Bce pabotbl, Ha ocHOBe
KOTOPBIX CO3/1aH CalT, ObLIM OMYOJMKOBaHKI B razete "buonorusa". ABTopamu caiita
npojenana 6onpmas paboTa Mo CUCTEMaTH3UPOBAHUIO Ta3€THBIX CTATEH ¢ YIETOM MIKOJIEHON
y4eOHOi1 mporpammsl 1o npeamety "buonorus".

3. http://ebio.ru/ - DnextponHsbiii yueOHUK «buosnorus». CoaepKuT Bce pasaesbl
Ouosorun: 0OTaHUKY, 300JI0THI0, AaHATOMUIO U (PU3HOJIOTHIO YEIOBEKA, OCHOBBI LINTOJIOTUU U
T€HETHKH, SBOJIFOLIMOHHYIO TEOPHUIO M HKOJIOTHIO. MOXKET ObITh pEKOMEHIOBAH yHallUMCSI
JUISL CAMOCTOSITEIbHON pabOTHI.

4. http://djvu-inf.narod.ru/ - snexrponnas OubIHOTEKA

5. http://biology.ru/index.php - Caiit siBnsiercst UuTepHET — Bepcuel yueOHOTo Kypca
Ha KoMmakT-aucke "OTkpeitast buonorus".



http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://ebio.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

