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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmma 1o ydeOHOMY npenmetry "buosormss’” (manee - Owosorus) Ha
YpOBHE cpeqiHero obmiero odpazoBaHusi pazpaboraHa Ha ocHoBe DenepanbHOrO
3akoHa OoT 29.12.2012 No 273-®3 «O06 obpaszoBanuu B Poccutickoit deneparum»,
®I'OC COO, Konuenuuu mnpenoaaBaHusi ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepalibHOi paboueii mporpaMMbl BOCIIUTAHUS.

VueOnbiii nmpeamer «buonorus» yrimyonéaHoro ypoBs usydenus (10-11
KJIACChI) SIBJIICTCS OJTHMM M3 KOMIIOHCHTOB MpeJAMETHOW 00jacTu «EcTecTBeHHO-
HayuHble TmpeaMmeTs». CormacHo mnonoxkeHusM OI'OC COO mnpodunbHbIe
ydeOHbIe MpeIMeThl, U3ydaeMble Ha yIIyOJEHHOM YpOBHE, SABIISIIOTCS CIIOCOOOM
nuddepeHunaniii  oOydeHUs Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS WU
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILKM, CpPEIHUM
O0IIMM, CpEeIHUM MPO(ECCUOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX Y4YEOHBIX NPEIMETOB JODKEH OBITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelieHrue 00pa30BaTENIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C NpoQopueHTauueld OOyYarolUXCsi W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4yHOI'O 3HaHMs, CBA3aHHOTO C OHOJIOTHEH,
MEULMHOM, 3KOJIOTUEN, IICUXOJIOTHEN, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma nmo yueOHOMY mnpenMmeTy ''buosorus’ maét mpeicTaBlIeHHE O
eI M 3ajJadax H3ydeHus ydeOHoro mnpeamera «buosorus» Ha yriyOJ€HHOM
yYpPOBHE, ompeesseT 00s3arenbHoe (MHBAPUaHTHOE) MPEJMETHOE COJICPKAHHE, €TO
CTPYKTYPUPOBAaHME TIO pa3fesaM U TeMaM, paclIpeleleHre @0 KIaccaM,
PEKOMEHIYEeT TIOCIIEI0BAaTEIbHOCTh HM3yUeHUs1 yd4eOHOro marepuana ¢ yd€Tom
MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKM Yy4eOHOro Impolecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOyuawmuxcsi. B mnporpamme mno Ouonoruu
peain30BaH MPUHLUI [PEEMCTBEHHOCTH C HM3yuy€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OOmIero oOpa3oBaHus, Omarogaps 4YeMy MpPOCMATPUBAETCS
HANpaBJIEHHOCTh HAa  TOCJEAyIoUlee  pPa3BUTHE  OHOJOTMYECKUX  3HaAHHI,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
HKOJIOTMYECKOTO MBIIUICHHS], MPEACTABICHUH O 310pOBOM 00pa3e KU3HH, Ha
BOCIIUTAaHNWE OEpEeXHOTO OTHOIICHHWsS K OKpYKalIIew mnpupogHoi cpeme. B
nporpaMMe Mo OWOJIOTMM Tak)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO IMpeaMeTa
«buonorusi» B peanmuzanuu Tpeboanuit PI'OC COO K mnIAHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOydYeHHs U B
(GbOpMHpPOBaHMHM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHON  JAESTEIbHOCTU
OOydaroluxcsi MO0 OCBOCHHUIO COJEpKaHUS OHUOJIOrMYecKOro oOpa3oBaHHs Ha
YPOBHE CpeHEro 00I11ero 00pa3oBaHusl.

VYuebnsiii npenMer «buonorusi» Ha ypoBHE cpelHero oduiero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYEeCKOoe O00pa3oBaHWE B IIKOJE U OPUEHTUPOBAH Ha



pacuiMperye 1 yriyOneHre 3HaHWi O0Yy4aroluXcsi O >KMBOW MpUpOj]E, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJOTHH, SMOPHOJOTUM M OMOJIOTMM Pa3BUTHA,
TeHETUKHU, CEJEKIIUU, OMOTEXHOJIOTHH, SBOJTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.

Wzydyenne yueOHOro mnpeamera «buonorus» Ha yriayOJlIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCS K MOCICAYIOUIEMY IMOITYYCHHUIO
OMOJOrUYecKoro  0o0pa3oBaHUST B By3aX W OpraHU3AlMSIX  CPETHEro
npodeccuonanbHOro oopa3zoBanus. OCHOBY €ro COAEpPKaHUS COCTABIISIET CUCTEMA
OMONOTHYECKUX  3HAHWW, TOMYYCHHBIX TPpU  HM3YyYEHUH OOydYarOIMIKUMUCA
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3JeioB OMOJIOrMH Ha yPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHHS TOTY4YaloT pa3BUTHE. Tak,
pacimiupeHsl W yriayOJieHbl OMOJIOTUYECKHE 3HAHHMS O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME€ YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIFOYEHBI OMOJIOTMYECKUE CBEEHUS TPUKIIAJHOIO U IOMCKOBOIO
XapakTepa, KOTOPblE MOXHO MCIOJb30BATh KaK OPUEHTHUPHI JJIA MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpanus OWOJIOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMHM, IOJTYYEHHBIMU OOYYAIOIIMMHUCA TNPU U3YUEHUU
bu3uKy, XuMUH, reorpaduu U MaTeMaTHUKH.

CtpykTtypa mnporpaMMmbl IO ydyeOHOMY Tmipeamery ''buosiorus’ oTpaxkaeT
CUCTEMHO-YPOBHEBBII M 53BOJIIOIMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHM3allH, IBOJIFOLUN OPraHUYECKOro MUpa Ha 3eMIIE,
COXpaHEHHs OHMOJOTHYECKOro pa3zHooOpasms mmiaHeTsl. Tak, B 10 kmacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHMOJOrMH, SMOPHOJOTHUU U
OMOJIOTUU PAa3BUTHSI, TEHETUKU U CEJEKLIHMH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMONIOTHH, AKTYyaJIM3UPYIOTCS 3HAHHS OOY4YaroIMMXCA MO OOTaHUKE, 300JIOTHH,
aHaroMud, (usnongoruu denoBeka. B 11 kmacce u3ydaroTcs 3BOJOIIMOHHOC
y4€HUE, OCHOBBI DKOJIOTUU U yUeHue o Ouocdepe.

VYueOnbiii  npeaMer  «buonorus»  mpu3zBaH  00€CEUUTh  OCBOEHHUE
oOyJaromuMucs: OMOJIOTMYECKUX TEOpUN M 3aKOHOB, UAEH, IPUHLIUIIOB U MIpaBuII,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOIYJIALNY,
OMOLIEHO3a, 9KOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTUXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MPUKIIAHBIX ACTIEKTaX OMOJIOrMYECKUX 3HaHuu. J{is
pa3BUTUS M TOJJCpPKAHUS HHTEpeca oOydaroumxcs K OWOJIOrMH Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHala B COACPXKAHUHU MPOTPaMMbl
1o OMOJIOTUM MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHUS U Pa3BUTHUSA
TOM WM MHOM oOnacTh OWONOTMH, BKIIAJIOM OTEUECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEIICHNE BAKHEUIINX OUOTOTHYECKUX U IKOJIOTMUECKUX MPOOIIeM.



[{enr n3ydeHus ydyeOHOTo mpeameTa «bHonorus» Ha yriryOJIEHHOM YPOBHE —
OBJIaJICHUE  OOYYAIOMIMMHUCS  3HAHUAMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allii >KUBBIX CHCTEM pAa3HOTO paHra MW MpUHOOpeTEeHHWE YMEHUU
UCIIONIb30BaTh 3TU 3HAaHUA B (JOPMUPOBAHMM MHTEpEca K OMpeneiaéHHON o0macTu
npodecCHOHABHOM AESITENbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BHIOOPY
y4eOHOTr0 3aBeICHUS JIs MTPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa30BaHuUsl.

JocTikeHre 1enu M3ydeHuss yueOHoro mnpeaMera «buonorus» Ha
yIIyOIE€HHOM ypOBHE 00€CTIEUnBACTCS PEHICHUEM CISAYIONINX 3a/1a4;

OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIEMIMIX, TUOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABIISIIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHUH, MHOT000pa3suu M OCOOCHHOCTSX OHMOJIOTMYECKMX CHUCTeM (KJICTKa,
OpraHM3M, IMONYJIALHUs, BUJ, ONOTeoIieHo3, Onocdepa); O BHIAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX HUCCIICIOBAHUSIX B OMOJIOTHH,

O3HAKOMJICHHWE OOYYaromMXCs C METOJaMH IO3HAHUS >KUBOM TMPUPOJIBI:
UCCIICIOBATCILCKUMU ~ METOJJaMH  OMOJIOTUYECKUX HayK (MOJICKYJSIpHOW
KJIETOYHOM OHMOJIOTHH, SMOPHOJOTUM U OWOJIOTUM Pa3BUTHSA, TEHETUKU U
CeJICKIMH, OWOTEXHOJIOTMM M CHUHTETUYECKOM OWOJOruM, MaleOHTOJOTHH,
OKOJIOTUH);  METOJAMH  CaMOCTOSITEJIBHOTO  TPOBEICHUS  OMOJIOTUYECKHX
UCClIe/IOBaHNi B Jjabopatopui ¥ B mpuponae (HaOmogeHue, HW3MEpEHHe,
9KCICPUMEHT, MOJICITUPOBAHHKE);

OBJaJICHUE OOYYAIOIIMMHUCI YMEHHUSIMH. CaMOCTOSITEJIbHO  HAXOJUTh,
aHAJIM3UPOBATh M UCIOJIb30BaTh OHMOJOTMYECKYI0 HH(GOPMAIUIO; MOJIb30BATHCA
OMOJOTMYECKOM TEPMHUHOJIOTUEH M CHUMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMAJIbHO-PKOHOMUYECKMMH U  JKOJOTUYECKUMHU
npoOJjeMaMy 4YeJIOBEYECTBA; OIICHUBATH TOCIEJCTBUS CBOEH NEATEIbHOCTH TIO0
OTHOILICHUIO K OKpPY’Karolled MNpUpOIHON cpejsie, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKpYXKAlOIIUX  JIFOJIe; OOOCHOBBIBaTH U  COOJIOJATh  MEPHI
nporIakTUKU WHOEKIIMOHHBIX 3a00JIEBaHMIA, TIpaBUiIa MOBEJACHUS B MPUPOJE U
oOecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HaAYyYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH,

pa3BUTHE Y 00YUAIOIIMXCS UHTEIUIEKTYyaIbHbIX U TBOPUYECKUX CIOCOOHOCTEN
B MpOLIECCE 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSIMHU M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAeMBIMU €10 MpoOJIeMaMH, METOAO0JOTHUEH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEJICHUSI AKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAHUM, pelIeHus] OMOIOTUYECKUX 3a7]a4, MOACIUPOBAHUS OMOJIOTHYECKHUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE Yy 00YYaIOIIMXCSl IIEHHOCTHOIO OTHOILEHHUS K JKMBOU MPUPOJE B
1[EJIOM M K OTJIETbHBIM €€ 00beKTaM U SBJICHUSM; (OPMHUPOBAHUE IKOJIOTHUECKOH,
IFeHEeTUYECKOM TpaMOTHOCTH, OOIIEH KYJIbTYypbl IMOBEICHUS B MPHUPOJIE;
WHTETPAIMH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarONIUMHUCA  KOMIIETGHTHOCTH B PaIllMOHAIBHOM
IPUPOIONIOIb30BaHNK (COOJIOICHNE TPaBWII TOBEACHUS B IPHPOJE, OXPAHBI
BHUJIOB, 9KOCUCTEM, OMOC(EphI), COXPAaHEHUU COOCTBEHHOT'O 3/I0POBBS U 37I0POBbS
OKpyXarommux Jiojgeld  (coOiromeHuss Mep NPO(HIAKTHKH — 3a00JICBaHHMI,
oOecrieueHrne 0E30MaCHOCTH JKHU3HEACITCIILHOCTH B YPE3BBIYAMHBIX CHUTYAIHSX
INPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOMN KU3HU;

CO3JaHUEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BbIOOpa  OOy4YarOIIMMUCS
VHIMBUTY AJIBHOM oOpazoBaTenbHON TPaeKTOPUH, CIIOCOOCTBYIOIIEH
NoCJIeIyIoIEMY TPO(PECCHOHAIBHOMY CaMOONPEEIEHUI0, B COOTBETCTBUHU C
WHIMBUTyJIbHBIMUA HHTEPECAMU U OTPEOHOCTAMH PErHOHA.

OO011ee Yyncao 4acoB, OTBEICHHBIX HAa M3yYeHHE OMOJIOTUU Ha yriyOJIeHHOM
ypOBHE cpeaHero obiiero odpazopanus, coctapisgeT 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Hezmeno), B 11 kitacce — 102 gaca (3 yaca B HECIIO).

OT6op opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOyUEeHHUsS OUOJIOTUH
OCYIIECTBIISIETCS. ¢ YYETOM crenupUKu ero CoJep KaHHs W HANpaBJICHHOCTH Ha
MPOJIOJDKEHUE  OMOJIOTMUYECKOro 00pa3oBaHUS B OpPraHM3alUsAX  CPETHEro
PO eCCHOHAIEHOTO U BBICIIETO 00Opa30BaHUA.

OO0s13aTeNnbHBIM YyCIIOBHEM NPU 00YUEHUU OMOJIOTMH Ha YIriyOlnEHHOM YpOBHE
SBIIIETCSI TIPOBENICHNE JTA0OPATOPHBIX M TPAaKTHYECKUX paboT. Takke ydactue
OOy4Yaronuxcsi B BBIMOJTHEHUU TPOEKTHBIX M YUEOHO-HUCCIEA0BATENbCKUX PadoT,
TEMaThKa KOTOPBIX OMNPENENSeTCSs yYUTEJIeM Ha OCHOBE  HMEIOIIMXCS
MaTepHATbHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUHA.



COJEPXAHUE OBYUYEHUA
10 KJIACC

ConepxaHre TpoOrpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapcTBeHHoi urorosoii arrecrammu ([HA).

Tema 1. BuoJsiorust Kak Hayka

CoBpemeHHast OUOJIOTHS — KOMILIEKCHasi Hayka. KpaTkasi uCTopusi pa3BUTHUS
Ouonoruu.  buonormdyeckue HayKu M HU3ydyaeMble HUMHU  MOPOOJIEMBI.
dyHAaMEHTAJIbHbIEC, NPUKIAIHbBIE W TOWCKOBBIE HAy4YHbIE HCCIECIOBAaHUSA B
OMOJIOTUH.

3HadeHne OWojoruu B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccuu, cBa3anHbie ¢ Ouojorueil. 3HaueHWe OUOJIOTHUU B
[PAKTUYECKOM JEATEIBHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3sMCTBE,
IIPOMBIILIJIEHHOCTH, OXPAaHE IPUPOBI.

JleMoHCTpan U1

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBuinos, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JPYrMMH Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK».

Tema 2. )KuBble cucTeMbl U UX U3yYeHHE

JKuBbie cucteMbl Kak mpenMer uszydeHus: Ouosnoruu. CBOWCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JIUCKPETHOCTb W LEJIOCTHOCTD,
CIOXXHOCTh M YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHW3allus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, K3MEHYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3allii JKUBBIX CHUCTEM: MOJICKYJISAPHBINA, KJICTOYHBIH,
TKAHEBBIH, OpTraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, DKOCHUCTEMHBIN
(6uoreonenoruueckuii), OmochepHbiid. IIporeccrsl, MPOUCXOASIINE B IKHUBBIX
cucremax. OCHOBHbIE MpHU3HAKW KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaronime *1uBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alvU.

N3ydeHune >XUBBIX CHUCTeM. MeToasl Ouosiormdeckoi Haykuw. HaOmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [lousaTue o 3aBUCUMON 1
He3aBUCUMOMN IiepeMeHHOU. [lnanupoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnore3. HyneBas runore3a. [loHaTHe BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosnormdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaToB. [IpUuMHBI WCKaX€HUs Pe3yJIbTATOB JSKcrnepuMeHTa. lloHsTue
CTaTHCTUYECKOTO TECTA.

JdeMmoHcTpanuu



Tabmuubl U cxembl: «OCHOBHBbIE MPHU3HAKK KU3HU», «bHonorunyeckue
cuctemMbl», «CBOWCTBa KHUBOW MaTEepuu», <«YPOBHM OpTraHU3ALMHU >KUBOU
npupoae», «CTpOEHHUE >KUBOTHOW KIETKH», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YeJOBEYeCKoro opranusma», «buoreonenos», «buocdepa», «Meroasl
M3YYE€HUS )KUBOW MPUPOJIBD».

O6opynoBanue:  jmaboparopHoe  OOOpyJdOoBaHUE  JJIA  IPOBEACHUS
HaOII0ACHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonb3oBaHWE Pa3IUYHBIX METOJIOB IIPHU
V3yYECHUH KUBBIX CUCTEM.

Tema 3. BuoJsiorusi KJIeTKU

Knerka — cTpyKkTypHO-QYHKIMOHANbHAS eauHUIA >KuBoro. Vcropus
OTKphITUS KieTkH. PaboTsl P. I'yka, A. JleBenryka. Kietounast reopus (T. IlIBanH,
M. Ulneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHHS COBPEMECHHOH KJICTOYHOM
TEOPHUH.

MeTonbpl  MOJIEKYJSIpHOM ¥ KJIETOYHOM  OWOJIOTMU:  MHUKPOCKOIIHA,
xpomartorpadusi, anexTpodopes, METoJl MEUYEHBIX aToMOB, auddepeHInaIbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uUKCUPOBAHHBIX
K1emoK. DIEKTpOHHasi MUKpockonusa. Koughorkanvnas muxpockonus. Bumanvhoe
(npuorcusnennoe) uzyuenue Kiemox.

JlemoHcTpanuu

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

Tabmuupbl 1 cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBII MHUKPOCKOID»,
«Mcropus pa3zBuTHs METOJOB MUKPOCKOTIAN.

O6opynoBaHue. CBETOBOM MHKPOCKOIN, MHKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPHAIbHBIX KJIETOK.

IIpakTnueckass padora «l3yyeHue MeETOJOB KJIETOYHON OHOJIOrUU
(xpomatorpadus, smexkrpodopes, aAuddepeHInaIbHOe EHTPUYTHpPOBaHNUE,
ITLIP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, PEarcHTa, y4acTHUE B CTPYKTYpUPOBAaHUU
KJICTKH, TEIUloperyasiuu. MuHepanbHble BEIIeCTBa KJIETKH, UX OHOJOrHYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckre BelleCTBA KIETKU. buonormueckue mnoiauMmepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl 0enkoBOil MoJiekysbl. [lepBuunas
CTPYKTypa Oeika, TenTuaHas CBi3b. BTopuuHas, TpeTU4Has, 4YEeTBEPTUUYHAs
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kriaccupukamuss  OGenkoB.
buonoruueckue GpyHkunu 6enKkoB. [lpuonsi.



Yraesoasl. MoHOCaxapuibl, AUCaxapyabl, OJIMTOCaXapuabl U MOJTUCAXaPUIBL.
O6mmit 1maH CTpoeHHsT W (PUBMKO-XMMUYECKHE CBONCTBAa  YIJIEBOJIOB.
buonornyeckue QyHKIIMU yTII€BOJIOB.

Jlumuaer. I'uapodunsao-ruapodoOHEIE cBOMcTBA. Kitaccudukamus TUmumIoB.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, cTepouabl. buomormueckue QyHKIUN
munuaoB. OO1ue cBOMCTBA OMOJIOrMYECKUX MEMOpPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kuciotsel. JJHK m PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun xomruiemenTapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cnmpans. MectoHaxoxaerue u ononmornueckue ¢pynkiun JJHK.
Bunesl PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKLIHUU B
KiaeTke. /lpyeue mnykneosuompugocgamer (HT®). CexBenupopanue JIHK.
Memoowl eenoMuKu, MpanCKPURMOMUKU, NPOMEOMUKU.

CrpyKkrypHas Ouojorusi: OMOXUMHYECKHEe U OMOPU3NYECKUE HCCIEAOBAHUSA
cCoCTaBa U TPOCTPAHCTBEHHOMW CTPYKTypbl OHOMONIEKYd. Modenupoganue
CMpPYKmMypol U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzatin u
OpeanuyecKull CuHme3s OUOMONEKY U UX HENPUPOOHBIX AHAN0208.

JlemoHcTpanuu

[Toptpetsl: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[uarpammsel:  «PacnpeneneHne XUMHYECKHMX DJJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOW IPUPOAEY.

Tabmunpl u cxemsbl: «llepuoanueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MoJeKynsl BOJbI», «BemecTBa B cocTtaBe Oopranu3sMoB», «CTpoeHune
MOJIEKYJIbl Oenka», «CTpyKTypbl O€IKOBOM MOJEKYINb», «CTpoeHHuEe MOJEKYI
yraeBoAoB», «CTpoeHue MOJIeKyd JMNUIoB», «HyKienHoBblE KHUCIOTHI»,
«Ctpoenue Monekyiabl ATO».

O6opynoBanue: XuMU4YECKas Mocyaa u 000py10BaHuUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TTOMOIIBIO KaYECTBEHHBIX
peaKLumn».

JlaGopaTropnass  padora  «lccrmenoBaHue  HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u QyHKUIMHU KICTKH

Tunbel KIETOK: »JyKapuoTHueckas M mpokapuotuueckas. CTpyKTypHO-
(GbyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTuieckoil kieTku. Kierounast crenka 6akTepuil 1 apxen.
OcoOEHHOCTH CTPOECHHSI TEeTepOTPOPHOM U aBTOTPOGHON MPOKAPUOTHYECKHUX
KJIETOK. MecTo U poJib TPOKapHoT B OMOIIEHO3aX.

Crtpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTHUECKOI KJICTKU.
[lnasmatndeckas wmemOpana (miasmanemma). CTpyKTypa — IUIa3MaTH4eCKOM
MeMOpanbl. TpaHcoOpT BeleCcTB Yepe3 IMIa3MaTHYeCKyt0 MeMOpaHy: MacCUBHBIN
(muddysus, obmeruénnas auddys3us), aKTUBHBIA (IEPBHUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcropT). [lomynponumaemocts wmemOpanbel. PaGorta HaTpuii-
KaJTMEeBOr0 Hacoca. DHJOIMTO3. MUHOIMTO3, (arouuTto3. Dk3ouuTto3. Kierounas
crerka. CTpykTypa U QyHKIMH KJIETOYHON CTEHKH pacTeHUM, TpUOOB.

[urorumasma. [{uro3ons. Llutockener. [IBuxkenue nuroriazMel. OpraHouabl
kieTkd. OaHOMeMOpaHHBIE OPTraHOWIbl KJIETKU: DJHJOIIIa3MaTH4ecKas CeTh
(OIIC), ammapat ['onbmkH, TU30COMBI, UX CTPOEHHE M (YHKIHUU. B3amMoCBs3b
OJHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOeHHE TpaHyIIpPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus 6eaxosg ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHyssIpHBIA) — 3HIOMJIA3MATHYCCKUIA
petukynym. CekperopHast ¢byHkuus anmapara ['onbmxu. Moougurayus 6enkos 8
annapame [onvoocu. Copmuposxa 6enxos 6 annapame Ionvoxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyosm pactutensHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH.  MHUTOXOHJIPUH,  IUJIACTHUJBL
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumbduoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne W (PyHKIMH MHTOXOHApWHA W ruiacTua. [lepBudHble,
BTOpUYHBIE W  CIOXHBIE  IJIACTHIBI  (OTOCHHTE3UPYIOMIUX  DYKApHOT.
XJIIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIUX PACTEHHM.

HememOpanubie opranousisl kietku CtpoeHue U GyHKIUM HEeMeMOpaHHBIX
OpraHOMJIOB KJICTKU. Pu6ocomsbl. IIpomescymounvie Qunramenmul.
MuxkpodunameHTsl. AxkmuHosvie Muxpoguiamenmol. MBIIIEYHBIE  KIIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblX Kiemok. Mukpotpybouku. KineTtounsrit
neHTp. CrpoeHMe U JBUKEHUE JKTYTHUKOB M pecHUYEeK. MHKpOTpyOOUuKH
nuTorasMel. LleHtpuons. benku, accoyuuposanHvle ¢ MukpoghuiameHmamu u
muxpompyooukamu. Momophvie 6enxu.

SAnpo. OGosouka sapa, XPOMATHH, KAPUOILIA3Ma, SIAPHIINIKH, UX CTPOSHUE U
bynkuun. SnepHsiii O0enkoBbld MaTpukc. I[IpocTpaHCTBEHHOE pacnoioKeHue
XpoMocoM B uHTep(dasHOM sape. Idyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHou 00010uKku 6 mumose. Aoephblil
MPaucnopm.

Knetounsie BrimroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKapUOT
(pacTUTENIbHOM, )KUBOTHOM, TPUOHOIA).

JleMmoHcTpauuu



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

Tabmuupl u cxembl: «CTpoeHUE 3YKapUOTHYECKON KieTku», «CTtpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KiIeTku», «CTtpoeHue
MUTOXOHIPUN», «Aapo», «CTpoeHne NpOKapuOTHIECKON KIETKU».

ObopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIpENnapaThl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpenapaTbl OaKTEpUAIbHBIX KIETOK.

Jlaboparopuasi padora «l3ydyeHue CTpPOCHHS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «l3ydyeHre CBOMCTB KJIETOYHON MEMOPAHBI».

Jlaboparopnass paGora «lccnemoBaHue miazMoiM3a M JIEIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckass  padora  «l3ydyeHue  JBWKEHHS  LUTOILIa3Mbl B
PACTUTENbHBIX KIETKAX.

Tema 6. OOMeH BellecTB M NIPeBpallleHNe YJHEPTUH B KJIETKe

AcCUMUIISINS U TUCCUMUIISILIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumel oOmMeHa
BELIECTB. aBTOTPO(PHBIA U TreTepoTpoHBIA. YyacThe KHUciIopoAa B OOMEHHBIX
npoueccax. JHeprerudyeckoe obecrieyeHue kieTtku: npepaiieHue ATD B
OoOMeHHbIX Tpoueccax. DOepMEeHTAaTUBHBIA XapakTep peakUuid KJIETOYHOTO
Metabonuzma. DepMeHThl, HUX CTpPOCHHUE, CBONCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. OTinnuuns pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTropoB. benku-
aKTUBATOPbl M OEJIKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTAaTUBHBIX
peakumii OT pa3IMYHbIX (PaKTOPOB.

[lepBUuHBIi CHUHTE3 OPraHUYECKUX BellecTB B KieTke. dorocuHTes.
AHOKCcucenHblll U OKcuceHHblll omocunmes y baxmepuu. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl PeakyuoHHo20 yenmpa. Poiabp XJI0poIuiacToB B poLecce
dborocunTe3a. CBeroBas u TeMHOBas daszbl. Pomoovixanue, Cs., C4- u CAM-munsi
gdomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHMEe pa3nuyHbIX (PaKTOpoB
Ha CKOpocCTh (poTocuHTe3a. 3HaueHue (POTOCHUHTE3A.

XeMOCHHTE3. Pa3znooOpa3ue OpraHU3MOB-XEMOCUHTETUKOB!
HUTpUGULIUPYIOIIHE OaKTepuH, JKele300aKTepuu, CepoOaKTEepuH, BOJIOPOIHBIC
OakTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buaesl Opokenus. [IponykTel OposkeHHS M HX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTMU U BO30YyIuTENN O0OJIe3HEH.

AspoOHBIC OpTraHU3MBI. OTarnbl SHEPreTUYECKOTo oOMeHa.
[ToaroroBuTenbHbIN TaN. [ TMKOIN3 — OECKUCIOPOJHOE PACHIEIUIEHUE TITFOKO3BI.

buonornyeckoe oKUCIeHNE, WIN KIETOYHOE AblxaHue. Pojib MUTOXOHApPUI B
npoliieccax OMoJoruyeckoro okucienus. Luknnueckue peakiuu. OKUCITUTENBHOE
bocopunupoBanue. uepeus membpanHo2o epaouenma npomonos. Cunmes



ATD: paboma npomonuou ATD-cunmaser. IlpemMmylecTBa a’poOHOTO MyTHU
oOMEHa BeIIeCTB nepes] aHadpOOHBIM. DPHEKTUBHOCTH YPHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

TaOmuipl U cxeMbl: «DOTOCHHTE3», «DHEpreTHYeCKuil 0oMen», «bruocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, O0OpYyIOBaHHE AJis MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass paGora «l3yueHue  KaTadTUTUUYECKOM  aKTHUBHOCTHU
(depMenTOB (Ha MpUMEpe aMUIIa3bl MM KaTajaa3bl)».

Jlabopatopuasi padGora «M3yueHue (HepMEHTATUBHOIO PpACIICIIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEBHBIX U )KUBOTHBIX KIICTKAX».

JlaGopaTtopnass padora «CpaBHeHue 1mporeccoB (ortocuHTe3a U
XEMOCHHTE3a».

JlabopaTropnasi pa6ora «CpaBHEHHE MPOIECCOB OPOKEHUS U JIBIXaHUSI».

Tema 7. HacsiencrBennasi uHgopManus v peajau3anus eé B KjieTke

Peakuun mMatpudHoro cuHtesa. [[pUHIMI KOMIUJIEMEHTAPHOCTH B PEAKIUSAX
MaTpPUYHOrO CHHTE3a. Peanuszanus HacineACcTBEHHON MHpopmanuu. ['eHeTnyeckuit
KOJZl, ero cBoictBa. TpaHckpunuus — MaTpuuHblii cuHTe3 PHK. IlpuHnmmne
TPAHCKPUIIIUUA: KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue Tpancnopteix PHK B 6nocunrese Oenka.
VYcnoBuss Ouocunte3a Oenka. KogupoBanue amuHokucior. Ponb pubocom B
ounocuHTese Oenka.

Cosepemennvie npedcmasnenusi o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKAPUOT U IYKApPUOT. Perymsiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
onepoHa (. XKako0, XK. Mano). Moxexynsapuvie mexanusmvl IKCAPECCUu 2eHO8
aykapuom. Ponb xpomamuna 6 pecynrayuu pabomul 2enos. Perynsuus 0OMEHHbBIX
MPOILIECCOB B KJIETKE. KileTOUHbIN roMeocTas.

Bupycel — HekieTouHbie (hOPMBI )KU3HU U 00IHUraTHbIe rmapa3utbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpauckpunyus, peeepma3sa, unmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, x«uBOTHbIX, pactenuit. CIIN]], COVID-
19, conmanbHbIe U METUIIUHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u anaruz b6orvuux maccusos («bigdata»)
CMPYKMYpHuIX OUor02udeckux 0anusix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6erxkos. Cnocobsbt 00cmasKu 1ekapcms.



JleMoHCcTpanMu

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUI.

Tabmuupl 1 cxembl. «buocuHTe3 Oenka», «I eHeTHYeCKHid Koma», «Bupych»,
«bakTepruodaru».

IIpakTnueckas padora «Co3znaHnue MOJEIN BUpycCa».

Tema 8. J Ku3HEeHHBIH UK KJICTKHA

Knerounslii 1uki, ero mnepuoabl M peryisuus. WMutepdaza u MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaroumx B uHTepdaze. [loAroToBka KIETKH K
nenennto.  [Ipecunrernyeckuii  (MOCTMUTOTHYECKUH),  CHHTCTHYCCKHH |
MOCTCHUHTETUYCCKHUH (IPEMHUTOTHICCKHIA) TICPHUOIBI HHTEP(ha3HI.

Marpuunsiii cunte3 JHK — permukaums. [Ipunnuner perumumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CHHTE3, AaHTUNAPAJUICIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepa3a. XpPOMOCOMHBIM HA0Op KIETKM — KapuoTwum. JIUIJIOWIHBIA W
ralionIHbI  Habopel XpoMocoM. ['omosornynsle Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHTO3a M IPOUCXOJSIIME B HHX

nporeccbl. Tunbel Muto3a. Kapnokunes u nuToknHe3. buonorndeckoe 3HauyeHHE
MHUTO3A.

Perynsinusa MUTOTHYECKOrO LWKIAa KIeTKu. [Iporpammupyemasi KieTodHas
rubesb — arnomnTos.

Knerounoe s1po, XpoMOCOMBI, (PYyHKIMOHAJIbHAasi TeHOMUKa. Mexanuszmvl
npoaughepayuu, ougppepenyuposxku, cmapenus u eudenu xiemok. «lugposas
KllemKka» — Ououngopmamuyeckue mooeau GyHKYuoHUpoOB8aHus Kiemxu.

JlemoHcTpanuu

Tabmuiel 1 cxembl: <«OKHM3HEHHBIM IMKI KIETKHW», «MmuT03», «CTpOoeHHe
xpomocom», «Pemmkarusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOIpenaparbl: «MUTO3 B KJIETKax
KOpEIIKa JIyKa».

JlaGopaTtopnas  pabora «/3ydyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKponpenapaTax».

JlaGopaTopHnas pab6ora «HaGmoneHre MUTO3a B KJIETKAX KOHUYMKA KOPEIIKa
ayka (Ha TOTOBBIX MUKPOIIpEraparax)».

Tema 9. CTpoeHue u GpyHKIMU OPraHU3MOB

buonorunyeckoe pazHoobOpasue OpraHHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIC, MHOTOKJICTOUHBIC OPTaHU3MBI.

OcCoOEHHOCTH ~ CTPOEHUSI M KUBHEACATENLHOCTU  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHBbIC TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIIH, APyrue NpoTUCThI. KoNoHHaIbHBIE OPTaHU3MBI.



B3auMocBsA3p 4acTei MHOIOKIJIETOYHOIO OpraHu3ma. TKaHU, OprasHbl W
cucteMbl opranoB. OpranusM Kak eIMHoe 1eioe. ['omeocras.

Tkanun pacteHuit. Tumbl pacTUTENBHBIX TKaHEH. 0Opa3oBaTelibHas,
MOKPOBHAs, TMPOBOJIIIAs, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpPOSHUS,
GyHKIUI 1 pactoIoKeHUs TKaHEH B OpraHax pacTeHHI.

TKaHM XKUBOTHBIX U YEJIOBEKA. THIIBI XMUBOTHBIX TKAHEU: DIIUTEJIUAJIbHAS,
COCIMHUTENbHAS, MblleyHas, HepBHas. OcoOeHHOCTH CTpoeHus, (YHKIMA U
PacMoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W TIeHEpaTUBHBbIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTaHOB KHUBOTHBIX U YeJIOBEKa. DYHKIIUA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEUHEHUST KOCTEH.

JIBmkeHne  opraHu3sMoB. JIBH>KEHHWE  OJHOKJIIETOYHBIX  OPraHU3MOB!
amME0oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHUE MHOTOKJIETOUYHBIX pacTCHUM:
TPOIIU3MBI M HACTHUH. JIBM)KEHHE MHOTOKJIETOYHBIX »UBOTHBIX M YEJIOBEKa!
MbliieuHas cucreMa. Peduiexc. CkeneTHble MBIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjmomieHne BOABI, YIJIEKMCIONO Ta3za |
MHHEPAJIbHBIX BEHIECTB pPacTeHUsIMU. [IlnTaHuWe >KMBOTHBIX. BHYTpPUIIOIOCTHOE U
BHYTPUKJIETOUHOE TNuIleBapeHue. IIuTtaHne MO3BOHOYHBIX JKUBOTHBIX. OTIEIBI
MULIEBAPUTENBHOTO TpakTa. [lumeBapurenbHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Hprxanue opranu3MoB. [[pixanue pactenuid. [[prxanue xuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIeTKU. KoxkHoe npixanue. JpixarenbHasi MOBEPXHOCTb.
KabGepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX MO3BOHOYHBIX KHUBOTHBIX.
JlpIxaTenpHas cucTemMa 4elioBeKa. MexaHW3M BEHTWIISILIMU JIETKUX Yy NOTUI U
MJIeKonUTaromux. Perynsius npixanus. JlpixatenabHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAHCIOPTHBIE CUCTEMBbI PACTECHUM.
TpaHcnopT BelIeCTB y JKUBOTHBIX. KpOBEHOCHass cucreMa ©U €€ OpraHsbl
KpoBeHocHasi cucrtema TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLHOHHBIC
YCJIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMbI MTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua U e€ peryisnus.

Brinenenne y opranusmoB. Beinenenue y pacteHui. Beigenenwne y
)KUBOTHBIX. CoOKpaTuTesbHble Bakyosin. Opranbl BblIeleHUsA. PuabTpams,
CEKpelusl U 00paTHOE BCACHIBAaHUE KaK MEXAHU3Mbl Pa0OThl OPTaHOB BbIJCICHUSI.
CB43b NOJIOCTH TEJa C KPOBEHOCHOW M BBIJCIUTEIILHON cucTeMaMu. Briienenue y



MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. CtpoeHue u (pyHKIIMOHHpPOBaHUE
He(dpoHa. OOpazoBaHKe MOYH Y YEJIOBEKA.

3ammTa y OpPraHuM3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M ULHUCTHl MPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTBa MacCUBHON U XUMUYECKOU 3a1lUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX HIPOHU3BOJHBIE.
3amura opranu3zMa ot Oose3Heil. MimmyHHas cucrema uenoBeka. Kierounsiii u
TYMOPAJNbHBI MUMMYHHUTET. BpOXIEHHBIN M NPHOOPETEHHBIM CHEIUPUICCKUIt
UMMYHUTET. Teopusi KIOHaJIbHO-cenekTuBHOro ummyHurtera (I1. Dpmux, ©. M.
beprer, C. Tonerapa). BocranurenbHble OTBETHI OpraHU3MOB. PoJIb BpOKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUI.

PazmpaxxumocTte ©  peryiasuMss |y  OpraHusmoB. Pazgpaxumocts vy
OJIHOKJICTOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaxumocTs ©  peryimdanus y
pactenuid. PocToBBIE BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryisnus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CHCTEMBI
y SKUBOTHBIX. OTJeibl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHBIE PE(IICKCHI.

['ymopanbHast peryyisinyds M SHJIOKPUHHAS CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKene3pl SHOOKPUHHOW CHUCTEMBI M HUX TOpPMOHBI. JlelicTBME TOPMOHOB.
B3auMocCBs3bp HEpBHOM U SHJIOKPUHHOM cucTeM. [unoranamo-runodusapHas
cucrema.

JleMoHCTpan U1

[Toptpert: U. I1. [1aBnoB.

Tabmuupl 1 cxeMbl: «OIHOKIETOYHBIE BOJIOPOCHN», «MHOTOKIETOUYHbIE
BoJiopocin», «baktepumu», «lIpocreimme», «OpraHbl HBETKOBBIX PaCTCHUI»,
«CHucTeMbl OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOEHHUE
HacekoMmbIx», «Tkanu pactenuit», «KopHeBwie cucteMbr», «CTpoeHHE CTEOJIS»,
«CTpoeHue JNUCTOBOM IMIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJeT 4YeloBeKa»,
«IIumeBapurenbHas cucreMa», «KpoBeHocHass cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHas cCUCTEMA», «Koxa», «MpIeyHas CHUCTEMA,
«BplaenurenbHas cUCTeMa», «JHIAOKpUHHAsA cucTteMa», «CTpOoeHuEe MBI,
« AMMyHUTET, «KH1euHonosocTHeIEY, «Cxema  mUTaHUS  PACTCHUI»,

«KpOBEHOCHBIE CHUCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpO€HUE THAPHI»,
«CTtpoeHne 1aHapun», «BHyTpeHHee cTpoeHue N0XkKAeBoro yepss», «HepBHas
cuctemMa poio», «HepBHas cucrema ssarymkw», «HepBHas  cucrema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nrun», «HepBHas — cucrema
MieKkonuTaromux», «HepBHas cuctema yenoBeka», «Peduekce».



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONPENapaThl OJHOKIETOYHBIX
OpraHW3MOB, MHUKpPONpENnaparbl TKAHEH, PAKOBUHBI MOJUIKOCKOB, KOJUICKIHUU
HACEKOMBIX, UIJIOKOXHUX, UBBIE K3EMIUIAPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHUM pas3HbBIX OTAEJIOB, BIIAXKHBIE IMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMU OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHuE AJI IEMOHCTPAIIMK MTOYBEHHOTO U BO3JIYIIIHOTO MUTAHUS PACTEHUH,
pacuieIuieHus Kpaxmaina u OeJIKoB Moj AeicTBueM (hepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMK OIBITOB MO U3MEPEHUIO )KU3HEHHONM €MKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaboparopHasi padora «/3yyeHue TKaHel pacTEHUN».

JlaGopaTopHas padora «/3ydueHue TKaHEeH KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHrne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. Pa3mHoOkeHMe ¥ pa3BUTHE OPTAHU3MOB

®opMBbI pa3sMHOXKEHUST OPTaHU3MOB. Oecrioyioe (BKIIIOYAsh BEreTaTHBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS:  MOYKOBAaHME,  CIOPYJISIHUA,
dbparmeHTarusi, KJIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. [lonoBbie KieTKH, wWiau rametrsl. Meito3. Craauu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyecknii cmpicn
M€03a W TOJOBOro Impouecca. Meno3 W €ro MecTo B JKM3HEHHOM IMKJIE
OpraHHU3MOB.

[IpenzaponapiieBoe pa3Butue. ['amerorenes y uUBOTHBIX. [10J10BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofAoTBOpeHHE U SMOpPUOHAIBLHOE pPa3BUTHUE JKUBOTHBIX. CHOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOrHs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgpoceres — 00Ha u3 2nagHvlx NPoodIeM IMOPUOIOSUU.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Cramguu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOmenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposanmoe Opodnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOIMTAIONMINX. 3apOJBIIICBbIC JINCTKU
(racTpyssiiust). 3akiiajka OpraHOB M TKaHEH U3 3apOIBIIICBBIX JIUCTKOB. B3anMHoe
BIMSIHUE YacTed pa3BHBAIOIIETOCS 3apojbimia (IMOpHOHAIBLHAS WHAYKIIWSA).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO KaK  PE3YylbTaT HEPaApXUUYECKHUX
B3aUMOJICCTBUI TEeHOB. BnusHue Ha 3>MOpUOHAIBHOE PAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYKAIOIIECH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTaMOpuoHanbHbI nepuon. Ilpsmoe u
HermpsiMoe pas3BuTue. Pas3Butue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bBHOJIOrMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIo



pa3BUTHS, UX PACIPOCTPAaHEHHWE B OpHUpoJe. Tumbl pocTta KUBOTHBIX. PaKTOPHI
pEryJsiliii pocTa >KUBOTHBIX U 4yesoBeka. CTaiuu MOCTAIMOPUOHATIBHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeKka. [leproapl oHTOreHe3a yenopeka. CTapeHue U CMEPTh Kak
OHMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenune u paszsutrue pacteHuil. ['amerodputr m crmopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B Ipolecce Meiosa.
['amerorenes y pacreHuid. OIUIOOOTBOPEHHE W PA3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTHE CEMEHU.

MexaHu3MBbl peryJIIMA OHTOI€HE3a Y PACTCHUN U )KUBOTHBIX.

JleMoHCcTpanu

[Toptpersl: C. I'. HaBamuH, X. [lIneman.

Tabnuupl u cxembl: «BereraTuBHOe pa3sMHOXKeHUE», «Turbl Oecronaoro
Pa3MHOXKEHUA», «Pa3MHOXEHHE XJIaMUIOMOHAJbD», «Pa3MHOXEHUE HBIIICHBI,
«Pa3mMHOkeHue runpe», «Meito3», «Xpomocombl», «I'ameroreHnes3», «CtpoeHue
SUIEKIICTKH M crepMaro3oujia», «OCHOBHBIE CTaauud OHTOreHesa», «IIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButhe Maiickoro xyka», «Pa3Burue capanum»,
«Pa3zBuTne nArymkm», «JI[BOMHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX PACTECHHI»,
«CTpoeHne CEMSIH OJHOJOJBHBIX U JBYJIOJBHBIX PACTEHHI», «)KU3HEHHBIN LUK
MOpPCKOM  KamycThl», <« )KU3HEHHBIM LMKI Mxa», <« KU3HEHHBIA  IHUKI
MarnopoTHUKa», «)KU3HEHHBIN UK COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEpMaTO30UI0B, MOAENb «I[UKIT pa3BUTHS JSATYIIKHA.

JlaGopaTopHas padora «/3ydeHue CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpernapaTax».

IIpakTnueckass padora «BbIsIBIE€HHE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH
MMO3BOHOYHBIX KUBOTHBIXY.

JlaGopaTopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUSA BBICIINX
pacTeHU».

Tema 11. I'eHeTmka — Hayka 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUSl TEHETHMKM Kak Haykd. PaGotsr I
Menpgens, I'. ne @puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Pa6orer H. K. Konemosa, H. 1. BaBuiona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIEC TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUleIbHBIC TEHbI, AJbTEPHATUBHBIE TPU3HAKUA, JOMHHAHTHBIM M PEUECCUBHBIN
MPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA, YUCTasl TUHUS, THOPUJIBI, TEHOTHI, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKHU.  THOPUIOJOTMYECKHH,  IMTOJOTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHIA.

JdeMoHCcTpanuu

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosnsros, H. U.
Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKI», «CXeMbl CKPEIIUBAHUSIY.

JlabopaTopnasi pa6ora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX
WICCIICIOBAHUI».

Tema 12. 3aKkOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHaens — 3aKoH
eAMHO00pa3usi ruOpUIOB nepBoro nokojieHus. [IpaBuiio qomuHupoBanus. Bropoi
3aKOH MeHaensa — 3aKOH pacLICIUICHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPHUIHOTO CKpEIIMBaHus. [ UMoTe3a YUCTOTHI TaMeET.

AHanuzupytoliee ckpemuBanue. [[poMeXyTOUHBIN XapaKTep HaclieI0BaHU.
Pacuierienne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHNH.

Jurubpuanoe ckpemuBanue. Tpetuid 3akoH MeHens — 3aKOH He3aBUCUMOTO
HACJICIOBAHUS  IPU3HAKOB. [utomoruyeckue  OCHOBBI  JUTHOPUIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npuszHakoB. Paborer T. Moprana. CuerieHHOe
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUICHUS MEXJIy TeHaMu. XPOMOCOMHAas
TEOpHUs HACIEICTBEHHOCTH.

['eneTnka nosia. XpoOMOCOMHBIN MEXAHU3M OIpEAETIeHUs moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIA W TEeTEpOraMEeTHBIM MoJ. [ eHeTndeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue mprus3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun xak uenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXXECTBEHHBIM ajUieIu3M. B3anmMoaelcTBHEe HeEalIeabHBIX TI'€HOB.
Komnnementaprnocts. Onucras. [lomumepust.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTCHUM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTHYECKUX TMPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIHIA.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBHS «XO3UH
— Tapa3suT» U «XO35MH — MHUKpOOMOM». ['@HeTHMYeCKHE acCMeKThl KOHTPOJIS U
W3MEHEHHUS HACJIeACTBEHHOM HH(GOPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpauuu

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

Tabmuubl u cxemsl: «I[lepBblil 1 BTOpoi 3akoHbl MeHaens», «Tpetuil 3akoH
Mengens», «AHanu3Upyollee CKpeluBaHue», «HemomHoe TOMHHUpPOBAHUEY,
«CleIIeHHOE HacleOBaHHe TMPU3HAKOB Yy Jpo30duiibl», «I'@HeTHKa ToJa»,



«Kapuotun 4enoBeka», «Kapuorun napozodunsr», «Kapuotunm nTuisn»,
«MHOXECTBEHHBII ayuIeInu3M», « B3auMoIeiCTBUE TEHOBY.

O6opynoBaHue. MoJeIb JUIS JIEMOHCTpAIlMUM 3aKOHOB  €IMHOOOpa3Hsl
THOPUIIOB TIEPBOTO TOKOJCHUS W PACHICTUICHWS NPHU3HAKOB, MOJEIbh IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJEIOBAHWS NPU3HAKOB, MOJECIb IS
JIEMOHCTpALMKM CIEIJICHHOTO HACJIEIOBaHUsI MPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpornpenapar: «Jlpo3oduia».

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpENIMBAHUS Y TPO30(DUITBI».

IIpakTuyeckass padora  «l3ydeHue  pe3ynbTaTOB  JIUTHOPHUIHOTO
CKpEIUBaHUA Yy APO30(PUITBI».

Tema 13. 3aKk0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl mpu  (GOpMUpPOBaHUM (PEeHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Bubl
W3MEHUMBOCTH . HEHACJICACTBCHHAS M HACJIC/ICTBCHHAS.

MopaudukanroHHass HW3MEHYUMBOCThb. Ponb cpeasl B (hOpMUpPOBAHHH
Mou(DHUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakinuu npusHaka. BapuanuoHHBIH
psan u BapuanumonHas kpuBas (B. Moranncen). CpoiicTBa MOIU(DHKAIIMOHHOM
W3MEHUYHBOCTH.

['eHoTHIIMYECKAs U3MEHUYMBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUMBOCTH.
Bupl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAs.

KomOuHaTuBHAas W3MEHYUMBOCTHL. Meio3 M TMOJIOBOM TMpPOIECC — OCHOBA
KOMOWHATHUBHON M3MEHYHMBOCTH. P0OJIb KOMOMHATHBHON N3MEHYMBOCTH B CO3JIaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJJHOTO BUA.

MyTanuoHHass W3MEHYMBOCThb. BuHIbl MyTalMi: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUHUPOBAHHbICE MyTalluM. SlepHBIE W
HUTOIIa3MaThudeckue myrtanuuu. CoMaTH4ecKre M MoJIOBble MyTanuu. [IpudnHbl
BO3HUKHOBEHHS MyTaluid. MyTareHol W WX BJIWSHUE Ha OPraHU3MBIL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacneacTBeHHoN m3MeHunBocTH (H.M. BaBuioB). BHesaepHas W3MEHYMBOCTh H
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, POJb INUSCHEMUYEeCKUX Qakmopos 8
HACIe008aHUU U USMEHUUBOCTU (DEHOMUNUYECKUX NPUZHAKOS ) OP2AHUIMOS.

JlemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabnmuel u  cxembl: «Buasl u3meHuunBocTH», «MoaudukaoHHas
W3MEHUHMBOCTEY, «KoMmOnHaTuBHAS W3MEHUYHBOCTBY, «Meio3s»,
«OmoioTBOpeHue», «I'eHeThuecKue 3a00JieBaHus yeoBeKka», « Buapl MmyTammii».



O6opynoBaHue: XKUBble W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHnku (poTorpaduu) KUBOTHBIX ¢ PA3IMIHBIMKA BUJAMH W3MECHYUBOCTH.

JlaGopaTopHasn pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHne BapualMOHHOTO psna U
BAPUALIMOHHON KPUBOM».

IIpakTHyeckas padora «Myramun y apo3oduiasl  (Ha  TOTOBBIX
MUKpOIIpernaparax)».

Tema 14. I'eneTuka 4yesioBeka

Kapuorun uyenoBeka. MexayHapoaHas MporpaMma HCCIEAOBAaHUS T€HOMA
4yelnoBeka. MeTonbl  M3ydYeHUs ~ TIEHETMKM  YeJIOBEKA.  TeHEaJOTMYECKUH,
OJIM3HEIOBBIH, LUTOr€HETUYECKUH, NONYJISIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIpeAEIICHUE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOUIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a00ieBaHus YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
0oJie3HM 4YeloBeKa. boJIe3HW C HacleNCTBEHHOW MPEaApaciioioKEHHOCTBIO.
3HayeHUEe MEAUIMHCKON T€HETUKU B MPEAOTBPAIICHUU U JICUCHHH T€HETUYECKUX
3a0oyieBaHUN 4YenoBeka. Meauko-reHeTuYecKoe KOHCYJbThpoBaHue. CTBOIOBBIC
KJIETKU. [[OHSATHE «T€HETHYECKOro rpysa». DTUYECKHE aCTEKThl UCCIECIOBAHUMN B
00J1acTh peaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3nYecKoMy U XUMHYECKOMY 3arpsi3HEHHUIO OKpyXkaroien cpenbl. ['eHeTnueckas
MPEIPACIOIOKEHHOCTh YEIIOBEKA K MATOJIOTHUSIM.

JleMoHCTpan U1

Tabmuubl u cxemsl: «Kapuotun yenoBeka», «MeTonbl U3y4eHUs] T€HETHKU
yesioBeKka», «I eHeTnyeckue 3a00JeBaHUs YETOBEKa».

IIpakTnueckasi padora «CocTaBlIeHHE U aHATIU3 POJAOCIOBHOWY.

Tema 15. Cennekuusi Opranu3mMoB

JloMecTukanuss W CeNeKUMs. 3apoXXACHUE CENEKIMA W JIOMECTHUKAILUU.
VYuenue H. WM. BaBuinoBa o lleHTpax mNpOHCXOXKACHUS W MHOT00Opa3us
KYJIbTYPHBIX pacTeHuil. PoJib cenekunu B CO3JaHUM COPTOB PACTEHUU U IOPOL
*uBoTHBIX. CopT, mnopoaa, ImITaMM. 3aKOH TOMOJIOTUYECKUX pSIOB B
HacjeacTtBeHHo wu3MeHuumBocth H. WM. BaBuaoBa, ero 3HadeHue JJid
CEJICKIIMOHHOM pabOTHl.

Metoapl ceneKkMoHHONW paboThl. McKyccTBeHHBIM OTOOP: MacCOBBIM U
VHJIUBUY AJIbHBIN. OTtanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
MPOU3BOJUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO F€HOTHUITY ¢ ToMolbto aHanu3a JJHK.

HNcKkycCTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJEKIIMOHHOM  paOoThl.
PannanmoHHbIN 1 XUMUYECKUNA MyTareHe3 Kak NCTOYHUK MYTAlUN Y KyJbTYPHBIX



dbopm opranusmMoB. Vcnonb3oBaHME TEHOMHOIO PEIAKTUPOBAHUS M METOJIOB
pexkoMmOuHanTHEIX JIHK 17151 mosmydenust iCXoqHOTO MaTepuana s CeJIeKIHH.

[Tonyuenue MTOJIUIIIOUIOB. BnyTtpuBuaoBas rUOpUIU3ALIHSL.
brnuskopoacTBeHHOE — CKpemuBaHue, Wik WHOpuAWHT.  HepomacTtBenHOE
CKpelllMBaHue, WM ayTOpuauHr. l'erepo3nc U ero npuuuHbl. Mcrnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rudbpuauzanus. [Ipeononenue Oecruionus
MEXBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CEeNIEKITUN PACTEHUN U )KMBOTHBIX. «3e1éHast
DEBONIOYUS .

CoxpaHeHUE U U3y4YEHUE T'CHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUHN U
WX JUKAX POAWYEH IS  CO3JaHUS  HOBBIX COPTOB W THOPHIIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJbTYp. HM3yuenue, coxpaneHue u  YHpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOB8bIX HCUBOMHBIX
8 Yensax YIYUUeHUsl Cyuecmeyomux U co30anusi Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEeMEHHbIX MemOo008 HAYYHLIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmuHbIX MexHOL02Ul.

JemoHcTpanuu

[Toptpetsr: H. W. BaBunios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl U cxeMbl: «L{eHTpbI MPOUCXOXKICHUS 1 MHOTO00pa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHX PSAJOB B HACIEICTBEHHON M3MEHUYMBOCTUY,
«Metopsl cenexkuumn», «Otnanéunas ruopuauzanus», «MyrareHes».

JlabopaTopHasi padora «l3yyeHne cOpTOB KyJIbTypHBIX PACTEHUUA U MOPOJ
JIOMAITHUX KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHrue METOOB CEJICKIIUU PACTCHUIN».

IIpakTnueckasi padora «IIpuBrBKa pacTeHUI».

Ikckypeusi «OCHOBHBIC METOJIbI U JOCTHIXKEHHMSI CEJEKIIMHM pAaCTeHUM u
YKUBOTHBIX (na CEJICKIIMOHHYIO CTaHIINIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA Y4YacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOPATOPUIO
arpoyHHMBEPCHUTETA UM HAYYHOTO IICHTPA)».

Tema 16. buorexHoJiorust U CHHTETHYECKAs] OHOJIOTHS

OOBEKTHI, HMCHOJb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHbIE W TKaHEBbHIE
KYJBTYHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS.  XJIEOOTNEeUYeHHe, TMOJIYyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJieNHe. Mukpoouonornuecknii cuHTe3. OOBEKTBI MHUKPOOHMOIOTHYECKHUX
texHosoruii. [Ipon3BoacTBO Oenka, aMUHOKHUCIIOT ¥ BUTAMUHOB.

Co3nanue TEXHOJIOTUH UM MHCTPYMEHTOB II€JICHAMPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBaHUSI TEHOMOB C IIEJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllUX HE BCTPEUAIOIIUECS B MPUPOAEC OMOCUHTETUYECKHUE Ty TH.



Kinerounasa unxkeHepus. MeToabl KyJIbTypbl KJIETOK U TKaHEW PACTEHUN U
KUBOTHbIX. Kpuobanku. ComaTtnueckas rubOpuauzanus U COMaTHYECKHM
smOpuoreHe3. Vcrnonp30BaHWe TaruIOWJOB B CEJIEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKUus
AWIEKIIETOK U KIOHHUPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonoeuu 0300p06JIeHUs, KYJIbMUBUPOBAHUSL U  MUKDOKIOHAILHO2O
DA3MHOACEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsi W TE€HHas HWHKEHEpUsA. VICKyCCTBEHHBIM CHHTE3 TI'€HAa U
koHCcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JocTuxeHnss ¥ NEPCHEKTUBBI XPOMOCOMHOM W TIE€HHOW  HWHYKEHEPHH.
DKOJOrM4eCKHE U ATUUECKHE TPOOIIEMbI T€HHOW HHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas nudposas meguuuHa. [1LP-
JIMarHoCTUKa. MeTaboJIOMHBIM aHalIu3, TEHOIEHTPUYECKUI aHaliiu3 MpoTeoMa
4eJIOBEKa JUISI OLICHKM COCTOSIHMSL €ro 340poBbs. VCIOIB30BaHHE CTBOJIOBBIX
KiIeTok. TapretHas Tepanusi paka. J3D-OumouwmkeHepus g pa3pabOTKU
(GyHIaMEHTalbHBIX OCHOB MEIUIMHCKUX TEXHOJOTWHM, CO3JaHUS KOMILUIEKCHBIX
TKaHEl COYETaHMEM TEXHOJIOTMI TpEXMEpPHOro OMONMPUHTHHIA U cKad@oaauHra
JUISl peLeHUs 3a/1a4 IEPCOHATTM3UPOBAHHON MEAUIIUHBI.

Co3naHne BEKTOPHBIX BakKIMH C LENbi0 OOecredeHus: KOMOMHMPOBAHHOU
3amuThl OT Bo3Oyauteneit OPBU, ycraHOBiieHHE MOJNEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conepkaimx BUPYCOB, BBI3BIBAIOLIUX OCO0O OMACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmunp! u cxemsbl: «lcnonap30BaHne MUKPOOPTraHU3MOB B IMPOMBIILIEHHOM
IIPOU3BOACTBE», «KIeTouHas NHKEeHepUs», «I 'eHHast HHXXEHEpUs».

JlaGopaTopHas padora «/3yueHrue 00bEKTOB OMOTEXHOIOT UM,

IIpakTueckas padora «llomyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTexHonoruss — BaxkHEHIIas TMPOM3BOJUTENIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxaenne U pa3BUTHE IBOJIOIHMOHHBIX MPEJACTABJIECHUN B
ouoJiorumn

OomounoHHas teopus Y. [lapBuna. Ilpeanoceulku BO3HUKHOBEHHS
napBuHu3Ma. Ku3Hb U HaydHas aesaTenbHocTh Y. /lapBuHa.

JIBMOKyIIHE CHIIBI 3BOJTIOIMK BUAO0B 10 Y. JlapBuHY (BBICOKAss HHTEHCUBHOCTh
pa3MHOXEHHUSI OPraHU3MOB, HACJCACTBEHHAas HW3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, CCTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).



Odopmienue cuntetnueckorr Teopuu spoonuu (CTD). Helitpanbhas
teopusi sBomouuud. CoBpeMeHHas JBOJIOLMOHHAA  OWoJorus. 3HAYCHHE
HBOJIIOIIMOHHOM TeOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpan U1

[Toptpetsi: Apuctotens, K. Jlunne#t, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Kioswe, Y. HapsuH, C. C. UerBepukos, W. 1. lImansraysen, x. Xonaein, . K.
benses.

Tabmuubr u cxemsl: «Cucrema >xuBoil mnpuponsl (mo K. JluaHE)»,
«Jlecthunia xuBBIX cymiectB (mo Jlamapky)», «MexaHusM (GOPMHUPOBAHHS
NPHUCIIOCOOJICHUI Yy pacTeHMid H JKMBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapripyTa nmyremectsus Y. lapsuna», «Haxoaku Y. Jlapsuaa», «DopmMbl 60pHOBI
3a cymecTtBoBanue», «Ilopoasl romybeit», «MHOroodpasue KyJbTYpHBIX (opm
KamycThD», «[lopobl TOMaIIHUX )KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BUJIOB
(mo Y. JlapBuny)», «CxeMa COOTHOIICHHS JBMXKYIIMX CHJ OSBOJIFOLHI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETHYECKON TEOPUH IBOJIFOLIUN.

Tema 2. Mukpo3Bo/IouMs U €€ pe3yabTaThl

[Tommynsiuus Kak 3JI€MEHTapHasl €auHULA 3BOMIOLNU. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0 pPa3HOoOOpa3us W CTPYKTypbl nomyisuuid. M3meHeHue
reHo(oH/Ia TMOMYJIALMM KaK »3JIEMEHTApHOE 53BOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHosecus J[x. Xapnu, B. Baitn6epra.

DneMeHTapHble (aKTOPbl (IBMKYIIHME CHJIBI) ASBOJIONUH. MyTaIllMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTb. Jlpelid reHOB — ciydaiiHbie
HEHAIPaBJIEHHbIE W3MEHEHUS 4YacTOT ajuiened B HONymsiusax. Oddekr
OCHOBatelsd. JIpgpexm oOymuvinouynoco eopaviuwika. CHUdMCEHUe 2eHemu4yecKo2o
pasnoobpasus. npuuunsl u cireocmeus. llposesnenue s3gpghexma Opeiigha 2eros 6
oonvuwux u - manelx  nonyiayuax. Murpanun.  M3omAuus  MOMyJISIU:
reorpaduueckas (mpocTpaHCTBEHHAs), OMoornyeckas (penpoayKTUBHAS).

EctecTBeHHBIN 0TOOp — HampaBisitouMii  ¢gakrop 3Bojouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTAaOWIM3UPYIONIMM,  pa3pbIBAIOIIUN
(mu3pynruBHbIi). [TomoBoit oTOOp. BO3HUKHOBEHHE M 3BOJIOIUSA COL[HATLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE — mpucnocoOjJeHud y  opraHusmoB.  Apomopdo3sl U
uanoananrtanuu. [Ipumepsl nprcnocobiieHnii y opranu3MoB. Mopdooruyeckue,
¢usnonornueckue,  OMoXuMUYecKue,  moBeneH4Yeckue.  OTHOCHUTEIHHOCTH
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xkputepun u CcTpykTypa. BumooOpa3oBaHue Kak pe3yJsbTar
MUKpO3BOMIOIMU. M3omsmus — kimoueBoi (akTop BugooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHMS: aJIONaTPUUYECKOE (reorpadudeckoe),



cUMITaTpuueckoe  (IKOJIOTHYECcKoe), «MTHOBEHHOE» (mosuruTOM IM3AIHS,
ruopuau3anus). JJMTeIbHOCTh SBOJIFOIIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTHUECKOTO pa3HOOOPA3Us.

Ponbp  3BONIOIMOHHON OHOJOTMM B  pa3paboOTKe Hay4YHBIX METOJOB
COXpaHeHHus1 6ropa3zHooOpas3ust. MUKPOIBOIIONUS M KOIBOIIOIHUS Mapa3uTOB U UX
x03s5ieB. MexaHu3mbl (OPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBbOBI C HEH.

JleMoHCTpan U1

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTanuMoHHas HW3MEHYMBOCTH», «llomymsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaitnOepra», «JIBuxkyine
CHJIBI 3BOJIOLUN», «IJKOJIOrHUecKas HU30JSLUs MOMYJSIMA CeBaHCKOW (openu»,
«l'eorpaduueckast UM30dSUUs  JMCTBEHHHUIIBI CHOMPCKOM W JIMCTBEHHMIIBI
naypckoit», «IlonmysiiiMoOHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U )KepTB», «Cxema
JEeUCTBUS €CTECTBEHHOro o0TOopa», «®dopMbl OOpbOBI 3a CyIIECTBOBAHHUEY,
«MunyctpuanbHblii MenaHu3m», «)KuBble nuckomnaembie», «IlokpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpemynpesxaaromas OKpacka AKUBOTHBIX»,
«Dusznoniornueckre amantauuu», «lIpucnocoOleHHOCTh OpraHu3MoOB U €€
OTHOCUTENBHOCTB», «Kpurepun Buaa», «Buasl-nBoviHukn», «CTpyKTypa BuUIa B
npupoje», «CrmocoOsl BUI000pa3oBaHus», «I'eorpaduueckoe BHUI000pa30BaHHE
TpEX BHJIOB JaHIBILEH», «DKOJOTMYECKOE BHUI000pAa30BaHUE BUAOB CHHUL,
«ITomunnouel pactenuin», «KanycTHo-peneunblil rudpu».

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepel C MpUMEpaMu pPa3IMYHBIX MNPUCTOCOOJICHM, dYydesia NTUIl U 3Bepe
pa3HbIX BHJOB, TepOapuu pacTeHWd OJU3KKUX BHUAOB, O0OpPA30BABIIMXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlaGopaTtopnasi paGora «BbisiBieHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

Jlaboparopuass  padora  «lIpucmocobieHuss OpraHM3MOB H  HX
OTHOCHTEJIbHAS 11€JIECO00PA3HOCTHY.

Jlabopatopuasi padora «CpaBHeHHE BHJIOB IO MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJouus U eé pe3yjabTaThbl

Mertoasl H3ydyeHHMsT MakpolsBorouuu. [lameoHTOIOrMYECKHE  METOAbI
u3ydeHus oHBonouuu. Ilepexognsie  ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckue meTonbl u3yuyeHus sBosonuu. CpaBHenue GJIopbl U
(dbayHbl MaTepuKOB W OCTpPOBOB. buoreorpaduyeckue obmactu 3emun. Bumisi-
SHAEMUKH U PEITUKTHI.



DOMOpHOJIOTMYECKUE U CPABHUTEIBLHO-MOP(HOJIOrHUYECKUE METOAbl M3YUYeHUs
ABOIONMH. ['eHeTHYecKne MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W MOSIBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTHYHBIE W  AHAJOTUYHBIE  OPraHbI.
Pynuvenrapasle  opraHbl M araBU3MBl.  MOJNEKYISPHO-TEHETUYECKHUE,
OMOXMMUYECKHME W  MaTeMaTU4YECKHE  METOAbl  HM3YyYEHHsS  SBOJIIOLUU.
['omonoruynsie TeHbl. COBpEMEHHBIE METOJbl MOCTPOEHUS (HUIOTEHETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallH U 3BOJIFOLIMS TEHOMOB.

OOme 3akoHOMepHOCTH (TIpaBWIIa) SBOOUUU. [IpuHyun cmenvl QYHKYuU.
HeoOpatumocTs sBOMIONMH. AfantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIOLIMH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Koanesckuit, @. Mromnep, 3. ['ekkensb.

Tabnuipl 1 cxembl: «DUIOreHeTUUECKUN PAJl JOMIAAN», KAPXEONTEPUKCY,
«3Bepo3yobie  smepb»,  «Crerouedansr»,  «Punnodputer»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HbI 3emiu», «Jlpelid KOHTHHEHTOBY,
«PenukTh», «HauanbHble cTaguu 3MOPUOHATIBHOTO Pa3BUTHUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJOTHYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl YEJIOBEKa W IIMMOaH3e», «[JaBHbBIE
HaIpaBJICHUs IBOTIOIUNY, «O0IIHe 3aKOHOMEPHOCTH IBOJIIOITUU.

OOopynoBaHue: KOJUIEKUIUH, TepOapuu, MYJSHKH HCKONAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoskaeHne U pa3BuTHE )KM3HU Ha 3emJie

HayuyHble TUNOTE3bl NPOUCXOXKACHUS >KM3HU Ha 3emie. AOHOreHe3 H
nancnepmus. JloHay4HbIe MPEJCTABICHUS O 3apOXKICHUU KHU3HU (KPEariOHH3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onbitamMu .
Penu, JI. Cnannanuanwy, JI. I[Tactrepa. [IponcxoxaeHue Ku3HU U aCTPOOUOTIOTHSI.

OcHoOBHbIE dTanbl HEOPraHU4EeCKOU JBOJIIOLMH. [ImanerapHas
(reostoruyeckasi) 3BOJIIOLMS. XHMHYECKash dSBOJIOIUS. AOWOTCHHBIA CHUHTE3
OpraHuyeckux BemecTB U3 Heopranudeckux. Omeir C. Mumepa u I'. HOpw.
OOpa3zoBanue mnoiauMepoB U3 MoHoMepoB. KoarepBatHas runotesa A. .
Onapuna, runoresa nepBuyHoro oyiaboHa JIx. XosjeitHa, reHeTh4ecKasi TunoTes3a
I'. Ménnepa. Pu6osumbr (T. Yek) m rumoresa «mupa PHK» V. T'unbGepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

HUctopus 3emnm u Meronpl €€ wuszydeHus. lckomaemble OpraHUYECKUE
octaTtku. ['eoxponosnoruss u e€ wmeronsl. OTHOcHUTENbHAsT W aOCOJIOTHAs
reoXpOoHOJIOTHs. [ €0XpOoHOIOrnYecKas mKajaa: 30Hbl, 3pbl, HEPUOJIBI, STIOXHU.



HavanpHble 5Tambel opraHuueckoil sBomouuu. [losBiaeHue W HBOTIOLMSA
NEPBBIX KJIETOK. DBOJIONUA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBbIE OMOTUIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl ¥ 3yKapuOTHI.

[TpoucxoxaeHne yKaproT (CHMOHOTEeHE3). DBOIOMMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIpoHcXokaeHNEe MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC 3Tallbl BOJIONHMH BBICIIUX pacTeHUi. OCHOBHBIE apoMopho3bl
pacrennii. Bpixon pacremunt Ha cymy. llosBieHHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoXJaeHue [BETKOBBIX
pAaCTECHUHU.

OCHOBHBIE 3Talbl BOJIONHUHU KUBOTHOrO Mupa. OCHOBHBIE apoMopho3bl
XKUBOTHBIX. Benpckas (ayna. KemOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpnoOBbIe KUBOTHBIE. JKM3Hb B BOJE. DBOJIIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuil. [IpoucxoxneHre MICKOMUTAIOMIUX U
ntull. [lpuHnun kimroueBoro apomopdosa. OcBoeHHEe OECHO3BOHOUHBIMU U
ITI03BOHOYHBIMU KUBOTHBIMU CYLIU.

Pasputne xu3HM Ha 3emiie MO dpaM U IEPHOJAM. apXeu, IMPOTEPO30H,
najgeo3ou, Me3030M, KaiHo3oi. OOmas xapakTepucThka KiIuMara H
IEOJIOTUYECKUX IpoueccoB. [losBieHre M pacuBeT XapaKTEPHbIX OPraHU3MOB.
VYrieobpa3zoBaHue: ero ycloBUS U BIUSHUE HAa Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMHUPaHHSI — 3KOJOTMYECKUE KPU3UCHI Mpouioro. [IpudnHel u
CJIIECTBUSL MAacCCOBBIX BBIMUpaHW. COBPEMEHHBIN DKOJOTMYECKUA KPHU3HUC, E€r0
ocodenHoctH. [Ipobiema coxpaneHusi 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHast cucteMa opraHudeckoro mupa. [IpuHnunel kiaccuuxarmm
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

JleMoHCTpan U1

[Toptpersr: @. Penn, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. 1.
OmnapuH, [Ix. Xonnein, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuiel u cxemsl: «CxeMa onbita @. Penn», «Cxema ombita JI. ITactepa mo
M3YUCHHIO CcamMo3apokaeHus ku3Hm», «Cxema ombiTa C. Mwumiepa, I'. FOpwu»,
«JTanbl ~ HEOPraHWYECKOW  3BONIOLMHU»,  «['€OXpOHOJOrMYEecKas  IIKajga»,
«HayanbpHble 3Tambl OpraHUYECKON IBOJONUUY», «Cxema oOpa3oBaHUsI YKapHOT
nyTéM cumoOunoreneza», «Cucrema KWUBOW TpUPOAs», «CTpoeHue BHpyca»,
«Apomopdossl  pactenmit», «PuHHOGUTH», «OIHOKIETOYHBIE BOJOPOCIH,
«MHOrokserounsie Bogopocinm», «Mxwu», «llamoporHukm», «l'omocemeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «CxeMa pa3BUTHUSA KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmue», «KuIIedHOMOMOCTHBIE,
«IImockue YepBU», «YneHucToHorne, «PpIOBI», «3eMHOBOIHEIEY,



«IIpecmbikarommecs», «lltunpr», «Miekonuratromme», «Pa3Butue Xu3Hu B
apxeuckomn spe», «Pa3BUTHE )KU3HU B MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B
MajJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHask CUCTEMA OPTaHUYECKOI0 MUPa».

O6opynoBanme. repdbapud pacTEeHUH Pa3IMYHBIX OTACNIOB, KOJUICKITMH
HAaCEKOMBIX, BJIAKHBIC MTPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOXKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyela IMTHI[ U 3BEpEW,
KOJUICKIIMM OKAMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPraHW3MOB.

BupryaabHaa Jab0oparopHass padora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
nepBUYHOM aTMochepe».

JlabopaTopHasi padora «l3ydeHue M OINHMCAHUE HCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTAHU3MOBY.

IIpakTuyeckas padora «l3yyeHue OCOOCHHOCTEH CTPOEHHUS paCTEHUU
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3yyeHue oCOOCHHOCTEN CTPOEHHUS MO3BOHOYHBIX
JKHUBOTHBIX».

Tema 5. IlponcxokaeHue YeJa0BeKa — AaHTPOIIOreHe3

Paznensl 1 3anaum aHTPOIOJIOrMKA. METOIbI aHTPOIIOJIOT U H.

CraHoBJI€HUE TPEACTABICHUN O IMPOUCXOXKICHUU 4YeIOBEKA. PennruosHeie
BO33peHUsl. COBPEMEHHbBIC HAYUYHBIE TEOPUHU.

Cx0acTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJI0KEHUE YETIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMU.  CPaBHUTEIIBHO-
MOpP(hOIOTHUECKHE, AMOPHOJIOTHYECKHE, (bU3H0I0r0-OMOXUMHYECKHE,
noBesieHuYeckre. OTanuus 4enoBeka OT KUBOTHBIX. [IpsIMOXOkKIEHHE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JIBmxyiue cuiibl ((hakTophl) aHTPOIMOTeHe3a: OMOIOIHYECKUE, COLUaIbHBIC.
CooTHolleHne OMOTOTUYECKHUX U COIMANIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJuu aHTpororeHeza. PaHHue yenoBekooOpa3Hbie 00€3bsSHbI
(TPOKOHCYJIBI) ¥ PaHHHE IMMOHTHIBI — OOIIKE MPEAKH YeTOBEKOOOPA3HBIX 00€3bsIH U
J01e. ABCTPAIONUTEKU — JBYHOTME MPEAKH JroJAch. UenoBeK yMelblid, MepBhIe
V3TOTOBJIEHUS OPYAUM TpyJa. UemoBeKk NpsSMOXOISAIINN U MEPBBIA BBIXOJ JIOIEH
3a  mpenenbl  Adpuxku. YenmoBek reimenvOeprckuii  — 0oOmUA  TPEOK
HEaHJIEPTAIIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUM
KaK BHUJ JIOAEH XOJIOJAHOIO Kiaumara. YenoBeK pa3syMHbIM COBPEMEHHOI'O THIIA,
JIEHUCOBCKHUI 4YeJIOBEK, OCBOCHME KOHTUHEHTOB 3a nmpenenamu Adpuku.
[TasieoreneTrka v NaJIeOreHOMUKA.



DBOJIIOIIUSI COBPEMEHHOTO 4eJIOBeKa. ECTECTBEHHBIM OTOOp B MOMYJIALUSAX
yenoBeka. MyTarmoHHBIN Tporiece U noauMopdusm. [lomynsimoHHBIE BOIHBI,
nperid renos, murpanus U «3h(EKT OCHOBATENIS» B MOMYJISAIUIX COBPEMEHHOTO
YeJIOBEKA.

UYenoseueckue packl. [loHstue o pace. bosbimme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBcTpajo-HerpowaHas  (9KBaTOpHalbHas),  MOHIOJOMHAS
(asmatcko-amepHKaHCcKas). BpeMs W myTH paccelieHHs dYelloBeKa II0 IUIaHeTe.
EnuHcrBo  4yenoBeuecknx — pac.  HaydHasg  HECOCTOSTENBHOCTH  pacu3Ma.
[Iprcnoco0IeHHOCT, YeTOBEKa K Pa3HbIM YCJIOBUSAM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenpl U Aperida reHoB Ha MOpP(OJIOTHIO U
(hU3HOJIOTHIO YeTIOBEeKa.

MeKIUCIUIUIMHAPHBIE  METOABl B ¢u3nueckoii  (OMOJIOrHYecKoil)
AHTPOIIOJIOTUU.  ODBOJIOLMOHHAS ~ QHTPOINOJOTHS W IMAJCOAHTPOIOJIOTUA
YEJIOBEUECKUX MOMyJISIuid. bruoconuaibHble MCCIEIOBaHUS MPUPOJIBI YETOBEKA.
HccnenoBanue KOABOIIOMUN OMOJIOTMYECKOT0 U COIUAJIBHOTO B YEIOBEKE.

JlemoHcTpanuu

[Toprpersl: Y. apsun, JI. Jluku, 4. A. Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeToabl aHTPOTOJIOTUUY, «['0OJIOBHOW MO3T YEJIOBEKa»,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKeNeT YesioBeKa W CKEJIET IIMMIIaH3e»,
«PyJIUMEHTBI U aTaBU3MBI», «/[BUXKYIIIME CUJIbI aHTPOIIOTEHE3a», « DBOJIOIMOHHOE
JPEBO  4eJOBEKa», «ABcTpajonuTek», «UYenoBek  ymenbiii», «YemoBek
MPAMOXOISIIINI», «JleHncoBckuii yenoBek» «Heanaepranpub», « KpomMmaHbOHIBI,
«ITpenku yenoBeka», «ITanbl HBOTIOLUN YETOBEKa», «Pachl UeIoBEKa».

OO6opynoBaHue. MYJISDKM  OKaMEHEJIOCTeH, TMPEeAMETOB MaTepUaIbHOU
KyJIBTYphl ~TPEIKOB uejoBeka, penpoaykuuu (dororpaduu) KapTuH ¢
MHUQOJIOTHICCKUMH M OHOJICHCKUMM CIO)KETaMHM IPOMCXOXKICHHUS YEIIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJICIb
yepena 4YeJNOBEKA W 4Yeperna IIMMIAH3€, MOJEJb KHUCTH 4YeJIOBEKA U KHUCTHU
MIAMITAH3€, MOJICJIM TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOECHHOCTECH CTPOCHHUS CKejeTa
YEJIOBEKA, CBS3aHHBIX C MPSIMOXOKICHUECM.

IIpakTuyeckasi padora «l3ydyeHne SKOJIOTMUYECKUX ATANTALNI YETOBEKa».

Tema 6. Dkojoruss — Hayka O B3aMMOOTHOIIEHUSAIX OPraHU3MOB H
HAJAOPraHM3MEHHBbIX CHCTEM C OKPY Kaloule cpeaoi

3apoxaeHue u pazButue dxonoruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
9K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMH HAyKaMHU.



Metoael sxonoruu. [loneBble HaOmroAeHUA. DKCIEPUMEHTHI B HKOJIOTHH:
OpUpOJHbIE W JabopaTopHble. MojaenupoBaHuE B HKOJOTMH. MOHUTOPUHT
OKPY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HauYE€HHE OKOJOTMYECKMX 3HAaHUM i1  4YeJlOBEeKa. OJKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBA3EH 4enoBedyecTBa ¢ npuponou. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI U DKOJIOTUYECKON TPAMOTHOCTH HACEIICHUS.

JleMoHCTpaI A

[Toptpetsi: A. I'ymbonear, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl. «Pa3zgensl skxojiorum», «Metoabsl 3kojiorum», «Cxema
MOHHUTOPHHIA OKPYXKAIOIEH CPEIbI».

JlabopaTtopHasi padora «3yuenune METOJ0B JKOJIOTUYECKUX
VCCIICTOBAHU.

Tema 7. OpranusmMsbl u cpea 0OOMTaHUSA

Okosorudeckue (pakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTUYECKUX (HaKTOPOB: abMOTHYECKHE, OMOTHYECKUE, aHTpornoreHHsle. O0mue
3aKOHOMEPHOCTH JICHCTBUs dKoyorudeckux (akropos. [Ipasuwio muaumyma (K.
Inpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid ¢akrop. JleiicTBue
Pa3HBIX YYacCTKOB COJIHEUHOI'O CIEKTpa Ha OPraHU3MBbI. DKOJOTMYECKHE I'PYIIIBI
pPaCTEHMI W JKMBOTHBIX II0 OTHOIIEHWIO K cCBeTy. CHrHaJbHash poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskojormyeckuid (axrop. [elicTBue TemmepaTypbl Ha
opraHu3Msbl. [ToKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxnocTe kak skojormyeckuil (akrtop. Ilpucnocobienus pacteHud K
nojJiepKaHuio0 BoAHOro Oananca. Knaccudukaius pacTeHUHd MO OTHOUIEHUIO K
Bozie. [Ipucnoco0nennst ’KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenbl oOWTaHUS OpPraHU3MOB. BOJHAs, Ha3€MHO-BO3JyIHAs, MOYBEHHAs,
ryOMHHAs  TOJIMOYBEHHAs,  BHyTpUOpraHusMeHHass.  DU3HKO-XMMHUYECKHE
OCOOEHHOCTH cpea oOuTaHus opraHu3MoB. IlpucnocoOiieHus oOpraHu3MOB K
YKU3HU B Pa3HbIX Cpelax.

buonornueckue putrmsl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
roauuHbie pUTMbL. [Ipucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Kusznennoie @opmbl opraHuzmoB. [loHsitue o0 JKU3HEHHON dopme.
KuzHeHnHble POpMBI paCTEHUN: IEePEeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OAHOJETHUE TpaBbl. JKu3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI,
reoOMOHTHI, a9POOMOHTHL. OCOOEHHOCTH CTpOEHUs U 00pa3a KU3HHU.

buotnueckue (baKkTOopHI. Buner OHOTHUYECKUX B3aNMO/ICICTBUMN
KOHKYPEHIIUA, XUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koonepanus,
MYTyaliu3M, KOMMEHCAIH3M (KBapTUPAHTCTBO, HaxieOHU4ecTBO). Herpoduueckue
B3auMojieicTBus  (Tommyeckue,  (Gopuyeckue, (dadOpuueckue).  3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN ISl CYIIECTBOBaHUS OPraHU3MOB B Cpele
obutanus. [IpuHIMT KOHKYPEHTHOTO UCKITFOYCHHSI.

JleMoHCTpan U1

Tabmuplt u cxeMbl: «Okonornueckue (axtoper», «CBETOBOW CIEKTP»,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KHBOTHBIE», «DU3MOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o00UTaHUS OpraHu3MoB», «buomornueckue pUTMBI»,
«Kusnennole  (opmbel  pacteHuit», «XKusHeHHble  (HOPMBI  KHUBOTHBIXY,
«IKocucTeMa MIMPOKOIMCTBEHHOTO Jieca», « DKOCHCTeMa XBOHHOTO Jieca», «[lenu
nuTaHus», «XumHuyectBo», «l[lapasutusm», «Konkypenuus», «CumOunos»,
«KommeHcanuzm».

O6opynoBanue: repObapu pacTeHUW M S>KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKHX (PaKTOpoB, repOapuu CBETONIOOMBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHM, CBETOJIOOUBBIE, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBBIE KOMHATHBIE PAcTE€HUs, repOapiu U KOJUIEKIIMH TEIUIONI0OUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYUBBIX PACTEHUM, Uydesa MTULl U 3BEpeil, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIMH >KMBOTHBIX, OOMTAIOIINX B PAa3HbIX Cpenax,
repbapun M KOJUJICKUMH PACTEeHMM M IKUBOTHBIX, OOJIaJaloNIMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUM >KM3HHU, repOapuu u
KOJUIEKIIMM PACTEHUM M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJJIEKLUUU
YKUBOTHBIX, YYaCTBYIOIIUX B Pa3IN4YHBIX OMOTUUECKUX B3AUMOJEHCTBUSIX.

Jlaboparopnasi padora «BrbisiBIeHHE TMPUCITOCOOJIECHUN OpPraHU3MOB K
BIISTHUIO CBETa.

Jlaboparopnasi padora «BrbisiBIeHHE TMPUCITIOCOOJIECHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTHM PACTECHUU U3
Pa3HBIX MECT OOUTAHHSY.

Tema 8. Dkos10rusi BUI0B U MOMYJISIIUM

DKOJIOTMUECKHE  XapaKTepUCTUKH  TOMYJISIUH, [Monynsauust  Kak
Oounonoruyeckas cucrema. Poinb HEOJHOPOAHOCTH Cpefbl, GU3HMUECKUX OaphepoB U
0COOEHHOCTE OMOJIOTMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyjsiuuid. OCHOBHBIE TIOKAa3aTelyd NOMYJSILUHA: YHUCIEHHOCTh, IIJIOTHOCTS,



BO3pACTHasi M TOJIOBAs CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALH.

DKoyoruyeckas CTpykrypa nomyasiuud. OLeHKa YHUCIEHHOCTH MOMYJISAIUU.
JlnHaMuka monmyJisiquu U €€ peryyisiuvs. bHOTMYeCKMH MOTEHUMAN MOIYJISLUY.
MoenupoBaHre TMHAMUKU TOMYJsinuU. KpuBble pocTa YMCIAEHHOCTH MOITYJISLINU.
KpuBble BbDKMBaHUA. Perynsuus 4YUCICHHOCTH MOMYJALMA: posib (PaKToOpoB,
3aBUCSAIIMX M HE 3aBUCSIIUX OT IDIOTHOCTH. DKOJOTHUYECKUE CTpaTeruu BUaoB (I- 1
K-ctparerun).

[TonsitTue 00 skonoruueckoil Huimie Buaa. Mectoobutanue. MHoromepHas
Mozens dkosorndeckor Humm Jx.M. XatumHcona. Pasmepsl skonornyeckou
Hud. [loTeHManbHas U peaaTu30BaHHAs HUILIH.

Bua kak cucrema nomynsuuid. Apeansl BUAOB. Buasl U HX KU3HEHHBIE
CTpaTeruu. JKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJCHUS W MUrpalUi >KUBOTHBIX. buonornueckue
WHBa3UH Y4yKEPOJHBIX BUJIOB.

JlemoHcTpanuu

[Toprper: k. 1. XaTunHCOH.

Tabnuupl U cXeMmbl: «DKOJOTMUYECKHWE XAPAKTEPUCTUKHU TOMYJISIIUN»,
«IIpocTpaHCTBEHHass  CTpyKTypa momyaanum», «Bo3pacTHble  mUpaMHUIbI
nonyisiqun», «CKOpOCTh  3acel€HUs IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mojensb 3xkosiorndeckon Humu Jx. M. XaTyuHcoHa».

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOneHuss ceMsiH pacTeHUH K
PACCETICHUIO».

Tema 9. Jkos0rus cooduecTB. IKOJIOrHYECKHE CUCTEMBbI.

CooOmiecTtBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexmy
OpraHu3MamMH B OMOLIEHO3E.

Dkocucrema kKak oTkpbiTas cucrema (A. Jk. Tenciau). DyHKIMOHATBHBIC
OJIOKM OpPraHu3MOB B DKOCHUCTEME. MPOAYIEHThl, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckue ypoBuu. Tpodwuueckne nenu u ceru. AOuoTHUEcKHEe OJIOKU
skocucTeM. [TouBsl 1 Wikl B 3kocuctemax. KpyroBopor BElIeCTB U OTOK SHEPTUU
B 9KOCHCTEME.

OcCHOBHBIC  TIOKa3aTeaud  JIKOCHUCTEeMbl. buomacca W mpoaykuus.
DKOJIOTUYECKHE MUPAMHUJIBI YUCeIT, OMOMAacChl M SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuiku. @Puyxmyayuu.
HamnpapieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCUU. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYHUHBL. AHTPONOTeHHbIC BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe cooOiectBo. bruopasnoobpasue u noaHora KpyroBopora
BEII[ECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoiHbIE SKOCUCTEMBI. JKOCUCHEMbl 03ED U peK. IKocUucmemovl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nNyCmbltb.

AHTpOTIOTEHHBIE HJKOCUCTEMBI. ATpO’KOCUCTEMa. ATrpoleHo3. Pasznuuus
MEXy aHTPOIIOI€HHBIMH U IIPUPOIHBIMU 3KOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoxackas
dbaopa u ¢dayna. CuHaHTponm3zauus TropoAckod ¢ayHbl. buonornueckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHHSI OCHOBHBIX B3aMMOJICHCTBHII OPraHU3MOB B
aKocuctemMax. Ponv kackadnozo sghgexma u 6udo6-30upuxamopos (Kirouegvix
6U008) 6 hyHKYyuoHuposanuu sxocucmem. IlepeHOC SHEPTHH U BEHIECTB MEXIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIIIUI U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/IEUCTBHIA.

Mexanuzmwi 8030eiicmeus 3aepA3HEHUll  pPA3HbIX munoe Ha
cybOp2aHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  DKOJIO2UHECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€LCMBUAL.
MeTon010russ MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOIO Jieca», «DyHKIMOHAIbHBIC
IPYIIBl OPTAaHU3MOB B 3KOcHUCTeMe», «KpyroBopoT BEIIECTB B JIKOCHCTEME»,
«ern utanus (macTOUIHAS, ACTPUTHASN)», « DKOJOTHUECKas MHPaAMHIa THCEII»,
«IJKOJIOTUYECKasi UpaMuia OMoMacchl», «IDKOJOTHYECKass MUpaMuia dHEPTUM»,
«O0bpazoBanue Oonota», «llepBuuHas cykueccus», «BoccTaHOBICHHUE Jieca MOCie
noxapa», «JKocHcTemMa 03epa», «ArpouneHo3», «KpyroBopor BemecTs u MOTOK
HHEPTUU B arpoienose», «[Ipumepst ypboskocucrem».

O6opynoBanue: repbapun pacTeHUM, KOJIJIEKIIUU HACEKOMBIX, Uydesa NTUIl U
3Bepel, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBApUYM KaK MOJICIIb
SKOCHCTEMBI.

IIpakTuyeckas padora «l3ydenne u onvucanue ypO0IKOCUCTEMBI».

Jlaboparopuasi padora «l3ydeHue pazHooOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX».

IKCKypcHst «DKCKYpCHs B TUIUYHBINA OnoreoreHos (B AyOpaBy, Oepe3HsiK,
CJIbHUK, Ha CYXOJI0JIbHBIN MU MMOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

DKcKypeust «DKCKypCHsi B arpo3KocucTeMy (Ha TOJe WIH B TCIUIMYHOEC
XO3SICTBO)».

Tema 10. Buocdepa — riodanabHas 3KocUCTEMA

buocdepa — oOmennanerapHas 000J04Kka 3eMIJIM, TJA€ CYIIECTBYET WIH
CyIlIeCTBOBaJia XU3Hb. PazBuTHe npeacraBieHuii o omocdepe B Tpyaax J. 3rocca.



VYuenune B. U. Bepnaackoro o 6uochepe. Obnactu 6mocdepsl u eé cocran. XKupoe
BelecTBO Onocdepsl u ero GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcodeHHOCTH Onocdepsl Kak
rJ100anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl
BEIICCTB M OMOTeOXUMHUYECKUE ITUKIBI (Yriiepoia, a30Ta). PUTMUYHOCTD SIBJICHHIMA
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o O6uome. OCHOBHbIE OMOMBI CYUIU:
TyH/pa, XBOWHBIC JIeca, CMEIIaHHbIC U ITUPOKOJUCTBEHHEIE JIeca, CTETH, CaBaHHBI,
MyCTBIHU, TPONMYECKHUE JIeCa, BRICOKOTOPhs. KimmaTt, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOr0 MOTEHIIUANA U
onochepHbIX PYHKITUH.

JleMoHCTpan U1

[Toptpetsl: B. . Bepranckui, 3. 3rocc.

Tabmuupl 1 cxembl. «I'eocdhepsl 3emunm», «KpyroBopoTr a3oTa B IPHPOIC,
«KpyroBopor yriepoma B mpupojae», «KpyroBopor KuCIOpOJa B IIPHPOJEC»,
«KpyroBopot Boabl B npupoze», «OcHOBHbIE OMOMBI cymu», «Kiaumaruueckue
nosica 3emnm», «TyHapa», «Talra», «Cmemanneiil gec», «lIupokonucTBeHHbIM
nec», «Crenb», «CaBanHa», «IlycTeiHs», « Tpornuueckuil gec».

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YennoBek u oKpy:Kalomias cpeaa

OKOJIOTUYECKME KpHU3UCBl W WX NpPUYUHBI. Bo3xeicTBue YenoBeKa Ha
ouocdepy. 3arps3HeHre BO3AyIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsisHEHUE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousel. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kimnmara.

AHTpOIIOTEHHOE BO3/CHCTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTEIBHOTO W JKWBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPAaHBI MPUPO/IHL.
Kpacubie kuHuru. Ocobo oxpansembie mpupogabsie Ttepputopun (OOIIT).
borannueckue caabl U 300710THYECKUE TTAPKU.

OCHOBHBIE TPHUHIIUIBI YCTOMYMBOTO PA3BUTHs YEJIIOBEYECTBA U MPUPOJBI.
PanronanpbHOe  MPUPONONOJIB30BAHME W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpaszust 3emyin. OOIIME 3aKOHOMEPHOCTU TJIOOATBHBIX JKOJOTHUYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TTOCIEACTBHS.

Pa3BuTe METOIOB MOHUTOPHWHTAa pa3BUTHSA OIMACHBIX TEXHOTEHHBIX
npoiieccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepeearowjeli u
KOHKYPEeHmocnocooHou snepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvuvle ungopmayuonnvlie cucmemsl, obecneyugaroujue O0OCmMyn K
uHgopmayuu no  coCmoAHU0O OMOENbHbIX U008 U dkocucmem. (OcHovl



aKopeabunumayuyu 3Kocucmem U cnocobos 6opvOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHCcTpanuu

Tabmunpt  w cxeMbl:  «3arpsi3HeHHE  atMocdepbl»,  «3arpsa3HeHHe
ruapocdeprr», «3arps3Henne nouBb», «[lapHukoBbid  3ddexT», «Ocobo
OXpaHseMbI€ IIPUPOIHBIE TEPPUTOPUNY», «KMOIEIH YIIPABISIEMOTO MUAPA».
ObopynoBanue: Qororpaduu OXpaHIEMBIX PACTCHHH M >KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHOW KHUTH peTHOHA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
OOy4arolMMHUCSl TPOTpaMM  CpeIHEro o00mero oOpa3oBaHHs: JUYHOCTHBIE,
METAIPEIMETHBIE U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PEe3yJIbTaTOB OCBOEHUS MPOrpaMMBbI 110 OMOJIOTHUH
BBIJICJICHBI CIICYIOIIME COCTABJISIONIME. OCO3HAHUE O0YYaIOIMMUCS POCCUMCKON
rPaXJaHCKOW UAECHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CAMOOINPEACNICHUIO, Haiuyue Mmomusayuu K OOy4YEHUI0  OHOJIOTHH,
yeleHanpaegieHHoe paszeumiue BHYTPEHHUX YOEKIECHUW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YUAIOIIUXCSl PYKOBOJICTBOBATHCSA B CBOEH
JESITENbHOCTH I1IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, NPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHUsl, Haauyue NpagoCO3HAHUs  SKOJIOTHYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI IO OHMOJIOTHH JIOCTUTAIOTCS
B E€IUMHCTBE Y4ye€OHOM M BOCHUTATEIBLHOW JESATEILHOCTH B COOTBETCTBUM C
TPaJIUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMHA, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMH IIEHHOCTAMH, MPUHATHIMU B OOIIECTBE NMpaBUJIaMU U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TPOIIECCAaM CaMOTO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULUHM JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAAKY, YEJIOBEKY TPYJla U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OEPEKHOTO OTHOILICHUS K KYJIbTYPHOMY HACIEIUIO U
TpaAuLMsIM MHOTOHAIMOHAJIBLHOTO Haponaa Poccuiickon depepanuu, MpUPOIE H
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI OTPa’XaTh TOTOBHOCTh U CLIOCOOHOCTh 00YYaroIIUXCs PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WULIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OTBITA M OMbITA JIEITEILHOCTH B MPOIECCE PEATU3allMi OCHOBHBIX HAIPABJICHUN
BOCIIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUYaIOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTRA,;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA W MPABOIOPAJIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIbHOCTH IIPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUH YUEOHBIX M MO3HABATEIBHBIX 3a7a4, BBIMOJHEHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMI0O MO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKECHUEM,

FOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOTO BBIITOJHCHUS
y4eOHBIX, TMO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXUTEIbHOIO
OTHOIIICHUS K MHEHHIO OIIMOHEHTOB MNPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOU JAESATEIBHOCTHY;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH POCCUICKOMN TPaXKIaHCKOU UJICHTUYHOCTH,
MMaTPUOTHU3MA, YBAXEHUS K CBOEMY HApOJAYy, YYBCTBA OTBETCTBEHHOCTHU TEPE]
PoauHoii, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJIbTYpY,
MPONIOE M HACTOAIIEE MHOTOHAIIMOHATIBHOT O Hapoaa Poccuy;

[IEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIICIUIO U MAMSITHUKAM MPUPO/IBI,
TOCTHKEHUAM Poccrum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUHUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWMOJOTHM, TOHUMAHMS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA,;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO W 3ammTe (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOJIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHHUBATh CHUTYAIlMI0O W TMPUHHMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHME JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMYMBOTO Oy IYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 MPHUHATHUS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUH;

IMMOHUMAHUE SYMOLIMOHAIBHOT'O BO3JECUCTBUSA )KUBOM MIPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3nyeckoro BOCHUTAHUSI, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1ArONOJTy IS

MOHMMAaHUE U peanu3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHMTaHWE, COOJIOJCHHWE TUTHMCHUYECKMX TMPaBWI W HOPM,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHUH U  OTAbIXA, peryisipHas ¢dusndeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE WEHHOCTH TPaBWJI HWHAMBHIYAJbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYaIUSX, YTPOKAIOIIMX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHME TIOCICACTBUN W HEMPHUATHS BPEIHBIX MPUBBIUCK (YIOTPEOIICHHS
aJTKOTOJIsI, HAPKOTHKOB, KyPeHHSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTU MacTepPCTBa, TPYJA0J00ue;

TOTOBHOCTh K AKTUBHOM JEATEIbHOCTU TEXHOJIOTMYECKOM M COLMAIBbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIHLHO
BBITIOJHSATH TaKYIO JESTEIBHOCTH,

MHTEpPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NEATEIbHOCTH, YMEHUE
coBeplIaThb OCO3HAaHHBIA BBIOOp Oyaymed npodeccun U peanu30BBIBATH
COOCTBEHHBIC KU3HECHHbIC TIUIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHMIO MU CamMOOOpa3OBaHUIO Ha
MPOTSKECHUU BCEU KU3HH;

7) PKOJIOTHYECKOT0 BOCIIUTAHMS

HKOJIOTUYECKH ILeJIeCO00pa3HOE OTHOIIEHHWE K MPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILIeCTBOBAaHMS;

MOBBIIIICHUE YPOBHS OSKOJOTHYECKOW KYyJIbTYyphl. TNPUOOPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIEHKM WX BO3MOXKHBIX TIOCIEACTBUNA MJIA
OKPY’KarOIIEH CPEIbI;

OCO3HaHUE TJI00aJIbHOIO XapaKkTepa SKOJIOTMYECKUX MpoOjIeM W MyTed HX
pelieHus;

CIIOCOOHOCTBh HUCIIOJIb30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OUOJIOTUU
3HaHUA W YMEHHUS TPU PEIICHWH TpoOJieM, CBA3AHHBIX C palOHAJIHHBIM
IPUPOIONONIb30BaHNEM  (COOMIO/ICHHE  TpaBWJ  IMOBEICHHS B HPUPOJIE,
HAIpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
9KOCHCTEM, Orochephl);

AKTUBHOE HENPUATHE JIEUCTBUM, TMPUHOCAIIMX BpPEHN  OKPYKAKOLIEH
NPUPOJHON cpelie, YMEHUE MPOrHO3UPOBATH HEOJArONMPUATHBIE SKOJOTUYECKUE
MOCJIC/ICTBUSI PEANPUHUMAEMBIX JCHCTBUN U TIPEIOTBpAIIaTh UX;



HaJM4KMe Pa3BUTOrO HKOJIOTHUYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa JEeSATETbHOCTH AKOJIOTUYECKOMN HaIPaBJIECHHOCTH, yMEHUs
PYKOBOJCTBOBAThCS UMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHOW M COIMATBHOU
MPAaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOM JAEITETbHOCTH SKOJIOTHIECKON
HAIpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JUAJOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUDPE;

COBEpIIICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOW KYyIBTYphl KaK CpeICcTBa
B3aUMOJICUCTBUS MEXTY JIIOAbMU U TIO3HAHUS MUPA,

NOHMMaHHE creuu(UuK OHOJOrMM KaK HayKH, OCO3HaHUs €€ poju B
(dbopMUpOBaHNN PAIMOHATFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO
NpEJICTaBICHUS 00 OKPYXAlolIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeJOBEKa U
oOmiecTBa, B IO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodiieM
COXpPaHEHHUsI NPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBUIIM3AINU:
o0ecrieueHrnss HOBOTO YPOBHS Pa3BUTHS MEAHIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaThb PECYpCHbIE MPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 IN100AIBHBIX HKOJIOIMYECKUX MPOOJIeM U
o0ecrieueHus  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCTIOJIb30BAaHUIO TIPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aWHTEPECOBAHHOCTh B TOJYYEHUH OWOJOTHYECKHX 3HAHUW B METAX
NOBBILICHUS] OO0IIeW KyJbTYphbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHOW TPaMOTHOCTU oOydaronuxcs, popmupyeMoi
Y U3Y4YeHUH OMOJIOTHH,

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHHUS MJid aHalu3a Hu
OOBSICHEHUS! SIBIICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
UMEIONTUXCS JAHHBIX C HENbI0 TOTYYCHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS
peleHus: npoOJyieM B pealibHbIX KU3HEHHBIX CUTYAlIMSIX;

OCO3HAaHUE ILIEHHOCTH HAy4YHOW AESITeNbHOCTH, TOTOBHOCTH OCYULIECTBIIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIPHOCTh WHANBUAYAIBHO U B TPYIIIIE,

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHUIO W
caM000pa3oBaHWIO, K AKTHBHOMY TIOJYUYEHHUIO HOBBIX 3HAaHWM TO OWONOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe PE3ybTaThl OCBOCHHS y4eOHOTO mpeameTra «buomorusi»
BKJIFOYAIOT: 3HAYMMBbIC T (OPMHPOBAHHUSI MHUPOBO33PEHUS OOyYArOIIHUXCS
MEXKTUCIUTUIMHAPHBIC (MEXKIIPEAMETHBIC) 00IMeHAYYHbIC TOHSTHS, OTPaKAIOIIHE
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEUUPUKY METOJIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIECTBO, SHEPIHsl, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIH (aKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIICJIOBaHWE,  HAONIOACHHWE, HW3MEpPEHWE, OKCICPUMEHT U JpYTHE);
yYHHUBEpCaJIbHbIC yd4eOHbIC JieHCTBHs (IIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pETyJIATUBHBIC), oOecreunBaroIme dbopmMupoBaHue (byHKIHOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIMH OOYYalolUuXCcs; CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEKIMCIIUTUTMHAPHBIE,

MHPOBO33pEHUYECKAE 3HAHUS W  YHHUBEpPCaJbHBIC y4YcOHBIC JCHCTBUA B
MMO3HABATEJIbHON U COIMAJIbHON MPaKTHKE.

B pesynprare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusi y oOyuatomerocs OyAayT chOpMUPOBaHbI IO3HABATEJbHbBIC
yYHUBEpCaIbHbIC YICOHBIC JCHCTBUS, KOMMYHHUKATUBHBIC YHHBEPCAILHBIC yUCOHBIC
NEUCTBUS, PETYISATUBHBIC YyHUBEpPCAIbHBIC YYCOHBIC JCHCTBUSA, COBMECTHAs
JIESITCIIbHOCTb.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpPEIHEr0o OOIIero
0o0pa3oBaHUsl T0JKHBI OTPAXKATh:

Osiajaenne YHHUBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbLHBIMH
JeHCTBUSIMM .

1) 6a30BbIe JJOrHYECKHE TeCTBUA:

CaMOCTOSITeNIbHO  (DOPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIB30BaTh TPHU OCBOCHHWM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccu(uKamum, 0000IIeHNs), paCKPbIBATh CMBICIT
OHMOJIOTMYECKHUX MOHATHI (BBIAEIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C APYTUMHU TOHITHIMH);

ONpEeNeNATh IEeTN JeATCILHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUH HUX
JTOCTHDKCHHS, COOTHOCHUTD PE3YJIBTATHI ACATEIBHOCTH C MTOCTABJICHHBIMHY IICIISIMH;

HCIIOJIb30BaTh OMOJIOTHYSCKHUE TIOHATHS JIJIs 0OBsICHEHHS (DaKTOB U SIBIICHUI
JKMBOW IPUPOJIBI;

CTPOUTh JIOTHUECKHE pacCyXacHHus (MHIYKTHBHBbIC, JCAYKTHBHBIC, IIO
aHaJIOTUH), BBIABIATHL 3aKOHOMEPHOCTH W TMPOTHBOPEYMS B paccMaTpHUBaeMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MIPUMCHSITH CXEMHO-MOJIEILHBIE CpeAcTBa JUIS IIPECTaBIICHHS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIIEHWH B M3y4Yae€MbIX OMOJOTUYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMM  Pa3HOrO0  poja,  BBIABICHHBIX B Pas3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IUIAH pPELICHMs] MPOOJEMbl C YU4ETOM aHAIW3a MMEIOIIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YyJIHTATOB
L[EJI5IM, OLICHMBATh PUCKHU NIOCIIEICTBUN JEATEIBHOCTH;

KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TP PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbI€e HCCIIET0BATEIbCKHE IeiiCTBUS

BJIa/IETh HaBbIKAMU Y4€OHO-UCCIIET0BATENbCKON U POEKTHON JEATENBHOCTH,
HaBbIKAMHU  pa3pelieHus MpodjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbBHOMY ITIOMCKY METOJIOB PELICHUS IPAKTHYECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOI0B MO3HAHMS,

UCIIONb30BaTh PA3JIMYHBIE BHUJBI JEATEIBHOCTH I10 IIOJYYEHUIO HOBOIO
3HAaHUA, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M MPHUMEHEHUIO B YYEOHBIX
CUTyalUsX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX U COLMAIBHBIX TPOEKTOB,;

(GbopMHpOBaTh HAYYHBI TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOYEBBIMU MTOHATHSIMU U METOJAMHU;

CTaBUTb U (OpMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JNEATEIIbHOCTHU U JKU3HEHHBIX CUTYaLUsX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBA3M M AaKTyaJu3UpOBaTh 3a4ady,
BBIJIBUTaTh THUIIOTE3y €€ pELICHUS, HaXOAWTh apryMEHThI Ui JOKa3aTeNIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh MTApaMETPbl U KPUTECPUU PELIEHUS;

aHaJIM3UpOBAaTh IIOJYYEHHBIE B XOJE PELIECHUS 3aJa4d pPE3yJbTaThl,
KPUTUYECKHA OLIEHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh 1EJICHANPABICHHBIN MOUCK IepeHoca CPeJACTB U CHOCOOOB
NecTBUS B MPOPECCHOHATIBHYIO Cpeny;

YMETh IEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO M IPAKTHUUECKYIO O0JIacTH
KU3HENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUIaTh HOBBIE MJACH, NPEJIaraTb OPUIMHAIBHBIE NOAXOAbI U PELICHUS,
CTaBUTH NPOOJIEMbI U 33Ja4H, TOMYCKAIOIIME albTepHATUBHBIC PEILICHUS.

3) pa6oTa ¢ mHpopmMaHeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POpMaluu (TekcTe yaeOHOro
nocoOus, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OHOJOTMYECKUX CJOBapsAX U
CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX MaHHBIX, B VIHTepHeTe), aHaIM3HPOBAThH



MH(OPMALIMIO Pa3INYHBIX BUOB U (POPM IIPENCTABICHUS, KPUTUUECKH OLIEHUBATH
€€ I0CTOBEPHOCTh M HENTPOTUBOPEUUBOCTb;

(GopMyJIMpOBATh 3aNPOCHl U NPUMEHSTh PA3JIMYHBIE METOJbI IIPU MOUCKE U
otOope Omosornueckoil HHMOpMAIUK, HEOOXOIUMOM NIJIsi BBITIOJHEHUS yUeOHBIX
3ajay;

IpUOOpeTaTh OIBIT HUCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBATh KyJIbTYPY aKTHUBHOI'O HCIIOJI30BAHUS PA3INUHbBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
ononornveckoit mHpopManuu (cxembl, TpaduKy, TUArpaMMBbl, TAOIUIIBI, PUCYHKH
U JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
Ononornyeckod HHQPOpMAIMEl: MNPUMEHATb XUMHUYECKHUE, (PU3NYECKHE U
MaTE€MaTUYeCKHe 3HAKU U CHUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HaIJIAIHOCTH;

BJa/J€Th  HABBIKAMU  paclO3HaBaHMs M 3alIUTBl  MHPOpMAIUH,
MH(}OPMAIMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBianeHue yHMBepCcaJIbHBIMH KOMMYHUMKATUBHBIMH JeHCTBUAMM:

1) o6menmue:

OCYIIECTBISATh KOMMYHUKAIIUU BO BCeX c(pepax *KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WU JUCKYCCHH MO CYIIECTBY 0OCyKaaeMoil Tembl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTENIBHO BBIMIOJIHEHUS MpeiaraeMou
3aJlay, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3UIMI IPYTUX YYaCTHUKOB
JIaJiora UiIu TUCKYCCHH);

pacrno3HaBaTh HeBepOaldbHbIE CpEICTBAa OOIIEHUS, NOHWMAaTh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQMIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aWMOJEWUCTBUSA, NMOHUMATh
HaMEpPEHUs IPYTUX JIOJEH, IPOSIBISITh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU opMme HopMyIupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHSI C HCIOIb30BAHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeIbHOCTD!

NOHMMATh M MCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIMBUIYaJIbHOU
paboThI IPU PEIICHUH OUOTOTHUYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOU 3a/1auH;

BBIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX ACHCTBUU € Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJIOr0 YIEHA KOJUIEKTUBA,



NPUHAMATh LEIM COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH U
KOODAUHUPOBATh JIEUCTBUA MO €€ NOCTHKEHHUIO. COCTAaBJIATh IUIAH JICHCTBUH,
pacmpeienarb pojud ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KaXJIOrO0 YYACTHHKAa KOMaHIbl B
001t pe3yabTar Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpeuiaraTtb HOBBIE NPOEKTHI, OLEHUBATh HUJEHU C MO3WLHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

OBJaieHre YHMBEPCAJIbLHBIMYU PEeryJSSTUBHBIMHU ACHCTBUSIMH

1) caMoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpoOJIEM U HX
pelIeHUs B )KU3HEHHBIX U YYCOHBIX CUTYaIIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHHWM IIEJeBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX U MOCTYNKAaX MO OTHOLICHUIO K XKUBOW MPHUPOJE,
CBOEMY 3710POBBIO U 3/10POBBIO OKPYKAOIIHNX;

CaMOCTOATENBHO OCYILECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYallUsIX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pEIICHHs TpoOJeMbl € y4€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANIOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

paciupsATh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JTUYHBIX MPEANOYTCHUMH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBLHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LENSIM,;

BIIAJICTh  HABBIKAMH  TO3HABATEIIbHOW  pediaeKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJNbTaTOB U
OCHOBAHM, MCHOJIb30BaTh MPUEMBI pedIeKCUU JJIs OLUEHKH CUTyalluu, BbIOOpa
BEPHOTO PEILICHHUS;

yMEThb OIICHWBaTh PHUCKH U CBOEBPEMEHHO MPUHHUMATh PEIICHUS T0 HX
CHUKEHHIO;



NpPUHUMATh MOTHBBI W apPryMEHThl JPYTUX IMpU aHalu3e pe3yJbTaTOB
e TeTbHOCTH;

3) npunsiTHE CeOsl M IPYTIUX:

MPUHUMATh Ce0s1, TOHUMAsI CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MpUHUMATh MOTHBBI W apPryMEHTBhI JPYrUX IMpPU aHalu3€e pe3yJIbTaToB
NEesTeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYIHMX HA OMIMOKHY,

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TTO3UIIMH JPYTOT0 YeJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHUS COJEpPKAHHUS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOJEHHOM ypOBHE OpPUEHTUPOBaHbI Ha oOecleueHue
npopunpHOro  o0yueHus:  oOydaronuxcsi  Ouosoruu. OHM  BKIJIIOYAIOT:
crienuduyeckue s OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIM MO
OCBOCHHIO, UHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUM, BUBI JIEATEILHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUM W MX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKKE B
peabHbIX KU3HEHHBIX cUTyalusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI 110
rojam U3y4eHHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameta «buonorus» B 10
Kjlacce NOJKHbI OTPAXKATh:

chOpPMHUPOBAHHOCTh, 3HAHUM O MeECT€ W POJU OUOJOTHU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa, B
MO3HAHUW  3aKOHOB TPUPOJABI U  PEIICHUH MpoOJieM  paldOHAIBLHOIO
MPUPOIOTIOIB30BaHUS, O BKJIAJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIIOJIAralommye OWOJIOTMUSCKHEe TEPMHHBI M TOHATHSA (OKHM3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryysalus, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHUMBOCTh, POCT W pPAa3BUTHE), OHMOJOTHYECKHUE TCOPHUH
(knetounas teopus T. [lIBanna, M. lllneitnena, P. BupxoBa, XxpoMocoMHas Teopus
HacneacTBeHHocTH T. Moprana), yuenuss (H. M. BaBumioBa — o meHTpax
MHOr0OOOpa3usi W TIPOUCXOXJCHHUS  KYJbTYPHBIX  PACTCHHM),  3aKOHBI
(emmHOOOpa3Ksl MOTOMKOB IIEPBOIO IOKOJICHHS, PACIICIUICHHS, YHCTOTHI TaMerT,
He3aBUCUMOTo HacienoBaHus [. MeHnaens, TOMOJOTHYECKUX PSJIOB B
HaCJIEJICTBEHHOU U3MEHUYNBOCTHU H. n. Baswuiosa), MIPUHIATIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTHYECKUX HUCCIICAOBAHUSAX JKUBBIX OOBEKTOB (OMHMCaHWE, H3MEpPEHHE,
HaOJII0ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATh CYIIECTBEHHBIC IPU3HAKU. BUPYCOB, KJIETOK MPOKAPHOT U
DYKApUOT, OJHOKJICTOYHBIX W MHOTOKJIETOUYHBIX OPTaHHW3MOB, B TOM YHCIE
OakTepuii, TpuOOB, PACTCHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHS OPTAaHOB M CHCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB JKU3HEACATEIHHOCTH,
MIPOTEKAIONIUX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKHUX
IPOIIECCOB: OOMEHa BelecTB (MeTaboJIM3M), MPEBPAIICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TreTepOTPOPHOTO THIOB MUTAHUs, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, MEW03a, TaMeTOTeHe3a, AIMOPUOTeHe3a, MTOCTIMOPHUOHAIBHOTO Pa3BUTHA,
pa3sMHOXXCHHUS,  HMHIWBHUIYaJbHOTO  Pa3BUTUS  opraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3HCA, HCKYCCTBEHHOTO OTOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXIY OpPTraHOWJAMHU KICTKH M WX
GyHKIMSIMH, CTPOCHUEM KJIIETOK pAa3HbIX TKaHEH M HMX (QYHKIUSAMHU, MEXKIY
opraHaMd ¥ CHCTEMaMH OpPTaHOB y pACTEHWH, XKUBOTHBIX M YEIOBEKAa M WX
GYyHKIUSIMH, MEXIYy CHCTEMaMH OPTraHOB M WX (QYHKIHUSIMH, MEXIy >TamamMu
oOMEHa BEIIECTB, ATalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
ATanaMu 3MOPUOHATBHOTO PA3BUTHUS, TEHOTUNIOM U (PeHOTUroM, (HEHOTHUIIOM U
dbakTopamu cpebl OOUTaHUS;

YMEHHUE BBISBJISATH OTIUYUTCIIBHBIC TIPU3HAKH KXUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA,;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME AaPTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JIJIs JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATHICCKUX TPYIIIT;

yMEHHUE peraTh OMOJOTHYECKHE 3a]]a4H, BBISIBISATh TPUIHMHHO-CIICACTBCHHBIC
CBSI3U MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMU TIPOIIECCAMH U SBJICHUSIMHU, JI€7IaTh
BBIBOJIbI M TTPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTATOB;

yMEHHUE BBIMOJHATh JIA0OpAaTOpHBIE M MpaKkTU4YecKre paboThl, COOII0IATh
MpaBuJia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIECPUMEHTAIBHBIMU
cpenctBamu, GOPMYIUpPYs IE€JIb HMCCIEIOBAaHUS, AaHAIM3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JACNIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B YUYEOHO-HCCIIEIOBATEIBCKOW paboTe MO OHOJIOTHH,
DKOJIOTUM W MEJIWIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, H
nyOJUYHO  TPEACTABIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYCCKHUX
KOH(epeHIHsIX;

yMEHUE OIICHHBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUI B
obmacth  OWoOJOTMM W MEOUIMHBI  (KJIOHMPOBaHWE,  HCKYCCTBECHHOE
OILTOJI0TBOPEHHUE, HAMPABIICHHOEC M3MCHECHHE T'eéHOMa M CO3JaHHE TPAHCTECHHBIX
OpPraHUu3MOB);



yMEHHUE OCYILECTBISATh OCO3HAHHBIM BBIOOP Oyayiel npodeccruoHanbHOU
NESATEILHOCTH B 00JAaCTH OMOJIOTHH, METUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJILCKOTO XO3SIMCTBA, MUILEBONW MPOMBIIUICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
UHTEpEC, HANPaBJICHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IpOAODKEHHE OHOJIOrMYEcKOro o0pa3oBaHHsS B OpraHU3alUAX CPEIHEro
po(eCcCHOHAIBHOTO U BBICIIET0 00pa30BaHUs.

[IpeameTHBIE pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» B 11
KJlacce NOJKHBI OTPAXKATh:

chOPMHPOBAHHOCTh 3HAHWMA O MECTe€ W POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAaHHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHBl MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PELUICHUH 3KOJIOTUYECKHUX
npo0yieM 4YelnoBEeYecTBa, a TaKXKe B PEIIEHHH BOIPOCOB pPallMOHAIBHOIO
IPUPOAONOIL30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIaJl€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOIOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJaJE€Th CHUCTEMOM OMOJOrMYECKUX 3HAHHWM, KOTOpas BKIIIOYAET
ONpe/AeNeHUs] U MOHMMAaHHME CYLIIHOCTH OCHOBONOJAralmmuX OHOJOTHYECKUX
TEPMUHOB W TOHATHHA (BHJ, JKocucteMa, Ouocdepa), OMOJIOTHUECKUE TEOPUH
(aBomonmonHas Teopus Y. JlapBuHA, CHHTETHYECKAs TCOPHS IBOJIOIUH), YICHHS
(A. H. CeBeprioBa — 0 myTsIX ¥ HampasjieHHusx sBostonnu, B.M. BepHajackoro — o
ounocdepe), 3akonnl (reHeruueckoro paBHoBecus k. Xapau u B. BaiinOepra,
3apojpiieBoro cxoacrsa K. M. bapa), mpaBuna (mMuaumyma 1O. JluOwuxa,
DKOJIOTUYECKON MUpaMUAbl JHEPruM), TUMOTe3bl (rumore3da «mupa PHK» V.
['unbepra);

YyMEHUE  BJAJAECTh  OCHOBHBIMM  METOJAMH  HAyYHOIO  IIO3HAHU,
UCIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIET0BAHUAX JKUBBIX 00OBEKTOB U IKOCUCTEM
(ommcanue, u3MepeHue, HAOIIOJCHHE, YKCIIEPUMEHT), CIIOCOOAMH BBISIBJICHUS U
OLICHKM aHTPOIIOT'€HHBIX U3MEHEHH B PUPO/IE;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPU3HAKU: BHUAOB, OHOTEOLIEHO30B,
PKOCHCTEM M Omocdepbl, CTaOMIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT' O otbopa, aJUIONIATPUYECKOT O U CUMITaTPUYECKOTO
BUJI000pa30BaHMsl, BIUSHUS ABUKYIIUX CHUJI BOJIOLMH HA TeHO(OH MOMYJISLUH,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpejlie 0OMTaHusl, YepeloOBaHUsl HAMpaBIICHUN
HBOJIIOLIMM, KPYTOBOPOTA BELIECTB U MIOTOKA SJHEPTUU B DKOCUCTEMAX;

YMEHUE YyCTaHABIMBAaTh B3aWMOCBA3M MEXKIAY MPOLECCAMU 3BOJIIOLNHY,
JBI)KYIIMMHM CUJIAMU AHTPONOTE€HE3a, KOMIIOHEHTAMU PAa3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB,3

YMEHHE  BBISBISATH  OTJIMYUTEIBHBIE  MPU3HAKH  JKUBBIX  CHCTEM,
IIPUCITIOCOOJICHHOCTh BHJIOB K cpejfie oOMTaHWs, aOMOTHYECCKUX M OHMOTHYCCKHX



KOMIIOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€  OpraHuM3MOB B  COOOIlECTBaXx,
aHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AapPryMEHTHI, OHMOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeJIbl OOMTAaHMSI, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOIMMOCTH COXPAaHEHUS MHOrooOpasus BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI U UETIOBEUYECTBA,

yMEHHE peniaTb OMOJIOTMYECKUe 3a/1a4H, BBIABIATH MIPUUYUHHO-CIIEACTBEHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHUHM IOJIYY€HHBIX PE3yJIbTAaTOB;

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBbIE M MpakTUYecKue paboThl, COOII0ATh
npaBuiia npu pabore ¢ ydeOHbIM U Ja00paTOPHBIM 000pYAOBAHHUEM,

YMEHHE BBIIBUTaTh THIIOTE3bl, TMPOBEPSITh HX OKCIEPUMEHTAIBHBIMU
cpeactBamu, GOpMyIupys LENTb HWCCIECIOBAaHUS, aHAIM3HPOBATh TMOIYyYEHHBIC
pe3ybTaThl U J€NaTh BHIBOIBI;

YMEHHE y4acTBOBaTh B Yy4eOHO-HMCCIIEN0BATENbCKOM paboTe mo Ouosoruu,
HKOJIOTUM U MEIUIMHE, MPOBOJAMMOI Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBIATh  TOJYYEHHBIE  pE3yibTaThl HAa  yUYEHHYECKUX
KOH(EPEHIIUSIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O IMIPOUCXOKACHUU KU3HH, YEIOBEKa
U UYEJOBEUECKHUX pac, O MPUYMHAX, MOCIEACTBUAX U CHOCO0AaX MpeAoTBpallECHUs
rJ100aJbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBJISTh OCO3HAHHBIA BBIOOp Oyayiel mpodeccuoHanTbHON
JeSITEIbHOCTH B 00J7aCTH OMOJIOTHH, YKOJIOTHH, TPUPOIOTIONH30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPHUM, CEJIbCKOTO XO3sIMCTBa, MUIIEBON
MPOMBIIIUICHHOCTH, YIJIyOJIATh TO3HABATENIbHBIA WMHTEpPEC, HAMpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MOPOAOJIKEHHUE
OMOJIOrnYecKoro oOpa3oBaHUsl B OPraHU3alUAX CPeIHEro npodecCHOHAIBLHOTO U
BBICIIIETO 00Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HanMeHnoBanue
Ne

Pa3aeoB U TeM
n/n

NPOrpamMmbl

buosorna xax
Hayka

KoanyecTBO 4acoB

Kont
Hpaxk

THYEC
KHe
pabo
ThI

poan
Bcero HbIe

pato

ThI

Buapl gesiTe1bHOCTH 00y4aOIINXCH

PackpbIBaTh copiepkaHie TEPMUHOB U
TIOHATHIA: HAYYHOE MHUPOBO33PCHHUE, HAYUHAS
KapTUHA MUpa, HAY4YHBI METOI, TUIIOTE3a,
TEOpHsl, METOJIbI UCCIICTOBAHUSI.
XapakTepru30BaTh OUOJIOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U pOJIb CPeau
JPYTUX €CTECTBEHHBIX HayK. OIICHUBATH BKIIA]
OTEYECTBEHHBIX YUEHBIX B PA3BUTHE

ouostorun. OeHUBATh POJIb OUOJIOTHYECCKHUX
OTKPBITHI U UCCIIEIOBAHUI B PA3BUTHH HAYKH
U MPAKTHYECKOHN JICATETHLHOCTH JTFOJICH.
[lepeuuncnare npodeccuu, CBA3aHHBIC C
coBpeMmeHHOH Ononorueit. [IpuBouTH
MPUMEPBI TPAKTUYIECKOTO UCTIONIE30BAHUS
JIOCTH KEHHUI OMOJIOTHH B MEAULIMHE, CEIBCKOM
XO3$II71CTBC, IMPOMBITIJICHHOCTH U OXpPaHe
PUPOABI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bubnuorexa

LIOK https://myschool.
edu.ru/

Bocnuraren
bLHBII
KOMIIOHEHT

IIHII, TB

JKusrie cucteMsl 1
WX U3y4YCHHE

PackpriBaTh conepxaHie TEPMUHOB H
MOHSTHI: )KMBAasI CUCTEMA, DIIEMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTH,
BBICOKAsI YHOPSIOYE€HHOCTD, YIIPaBIsSEMOCTb,
HNEPAPXUYHOCTh. XapaKTEPU30BaTh CTPYKTYpPY
Y CBOWCTBA )KMBBIX CUCTEM, OTIMUUS
XUMHYECKOTO COCTaBa 0ObEKTOB JKUBOM H
HEKMBOU MPUPO/BI, OOIINI MPUHIHIT
KJIETOYHON OpPraHM3aLNH KUBBIX CUCTEM.

Bubmmorexa

LIOK https://myschool.
edu.ru/

LIHI, TB,
SB
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CpaBHHBaTh 0OMEHHBIE MTPOLIECCH B HEXUBON
Y J)KUBOW TIPUPOJIE; PACKPBIBATH CMBICT
peaxiuit Mmetabonm3ma. OOBACHATH
MEXaHU3MBI CAMOPETYJISIIUH KUBBIX CHCTEM
Pa3IMYHOrO UEPAPXUUECKOTO YPOBHSI;

4

buonorus kineTku

XumMuueckasg
OpraHu3aIus
KJIETKHU

10

0.5

PackpriBaTh conepxaHue TEPMUHOB U
MOHSTUMN! KJIETKA, OpTaHesuIbl, 3yKapHOTHI,
HPOKAPHOTHI, BUPYCHI, LIUTOJIOTHS (KICTOYHAS
OuoIIOTHS), KIIETOYHAS TCOPHUSI.
XapakTepru30BaTh OCHOBHBIE 3TaIlbl
MOJIOKEHUSI COBPEMEHHOMU KJIETOYHOM TEOPUH.
Hemonctpauuu [Hoprpetst: P. I'yk, A.
Jleenryk, T. llIBann, M. IlIneiineH, P.
Bupxos, K. M. bap. O6opynoBanue: cBEeTOBOIA
MHUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTepHAIbHBIX KIETOK Pa3BUTHUS
IUTOJIOTUH KaK HAyKH U e€ odopMIlcHHE B
KJIeTOuHY10 Onosoruto. [lokaspiBaTh BKIan
Y4EHBIX-OMOJIOTOB B U3yUEHUE KIIETOYHOrO
cTpoeHus opraHu3mMoB. [lepeuncnsaTe
OCHOBHBIE TOJIOKEHUS KIIETOUHON TEOPHH,
0OBACHATH €€ Posh B (QOPMUPOBAHUU
€CTEeCTBEHHOHAYYHON KapTUHBI MUPA.
[TpuBoaUTH MOKA3aTENBCTBA POICTBA
OpPTaHU3MOB C UCIOIb30BAHNEM TOJIOKEHUH
KJIETOYHOH TEOpUU

PackpoiBath conep:kaHue TEPMUHOB U
MTOHATHI. MUKPOCKOTTUPOBAHNUE,
MIPUTOTOBJICHUE CPE30B, M hepeHIInaTbHOE
OKpaluBaHue, XxpoMmarorpadus,
3NEeKTPOdOpe3, METOT MEUCHBIX aTOMOB,
HEeHTpU(YTUPOBAHUE, METOJT KYJIbTYPhI KJIECTOK
U TKaHe#, MeTo] pekomOuHaHTHBIX JITHK.
XapakTepru30BaTh OCHOBHBIE METOBI
W3Y4YEHUS )KUBOU MIPUPOABL. I 0TOBUTH
BPEMEHHBIE MUKPOIIpENaparhl, pacCMaTpUBaTh
HUX TaOJIHIEI U cXeMbl. «CBETOBOM

LIHII, TB

Bubnauoreka

LHOK https://myschool.
edu.ru/

L{HIT

Bubmmorexa

LIOK https://myschool.
edu.ru/
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Crpoenue n
(GYHKINU KIETKH

MHUKPOCKOI», «DIEKTPOHHBI MUKPOCKOII»,
«Hcropus pa3BUTHA METOIOB MUKPOCKOIINN.
O6opynoBaHue: CBETOBOI MUKPOCKOTT,
MHKpPOIpenaparbl pacCTUTEIbHbIX, KUBOTHBIX U
OakTepHaiIbHBIX KiIeToK. [IpakTuueckas
pabota «l3yueHne MeTOI0B KIIETOUHOM
6uonorun (xpomarorpadus, sekrpodopes,
JuddepeHnnansHOe HeHTPUPYTHPOBaHHE,
[11IP)» B CBETOBO#1 MHKPOCKOII 1 JCIaTh
ommcanue. OOBICHITH U COOIOATh MPaBUIIa
TEXHUKH MUKPOCKOTIMPOBAHUS

PackprIBaTh conepkaHne TEPMHUHOB U
TIOHSTHIA: IIEMEHTHI-ONOTEHBI, OB,
BOJIOPO/IHAS CBSI3b, TUAPOPHIBHOCTD,
ruapoPOOHOCTH, TYprop, MUHEpaIbHBIE
BeleCTBa, Oy(epHbIC CUCTEMbI, aHUOHBI,
KaTHOHBI. [lepeuncnsaTe 0coOeHHOCTH
XMMHYECKOTO COCTaBa KIeTKU. PaznnyaTh
MaKpo-, MHKPO- U YJIbTPaMHUKPODJIEMEHTHI,
BXOJISIIIIUE B COCTAB KHBOTO U MX POIIb B
OpraHu3Me.

Bubnauoreka

IIOK https://myschool.
edu.ru/

IHIT

OOMEH BELIECTB U
npeBpalecHue
SHEPIHHU B KJIETKE

PackpbIBaTh copepkaHie TEPMUHOB U
HOHATHI: 0OMeH BerecTB (MeTaboIm3M),
accuMusnns (aHa0OM3M), HITH
TUTACTHYECKHI OOMEH, TUCCHMUIISIIHS
(kaTaboM3M), MM SHEPreTHYECKUil 0OMEH,
aBTOTPOdBI, reTepoTpodbl, aHAIPOOHI, a3pO0HI,
(bepMeHTHI, aKTHBHBIN TIEHTP, cyOcTpaTHas
cneun(puIHOCTE, KOEpMEHTHI, OeNKH-
AKTUBATOPHI U OCJIKU-UHTHOUTOPEI.
[MepeuncnaTh 0COOCHHOCTH IIACTHYECKOTO U
JHEPreTHYECKOro 0OMEHa B KIIETKE;

Bubnuoreka

IIOK https://myschool.
edu.ru/

LIHIT

Hacnencreennasa
uHpopmanus u
peanuzanys €€ B
KJICTKE

0.5

PackpbiBaTh conepkaHie TEPMHUHOB U
HOHSTHUI: TeH, TeHETUYECKHI KO, KOJOH
(TpumIeT), CTON-KOJOHBI, MaTPUIIA,
MaTpUYHbIN cUHTE3, TpaHckpumuus, PHK-
HoJIMMepasa, IPOMOTOP, CIUIAHCHHT, HHTPOH,

Bubnmmorexa

LIOK https://myschool.
edu.ru/

LHIT
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10

JKU3HEHHBIN IUKIT
KJIETKHU

Crpoenue n

byHKIIIT
OpraHU3MOB

PasmHOXeHue 1
pa3BUTHE
OpraHU3MOB

17

1.5

1.5

9K30H. XapaKTepU30BaTh PEAKIIUU
MaTpUYHOT'O CHHTE3a, CBOMCTBA
reHeTnyeckoro koaa. OnuceIBaTh 3TAIlbl
TPAHCKPUIIIIUN U TPAHCIIAINN, yCTaHABINBATh
B3aUMOCBSI3b MATPUUHBIX PEAKIUHN B KIICTKE;
CXeMaTHUIEeCKH N300pakaTh MATPHIHBIC
peaKIuy TPAHCKPHUIIITAN U TPAHCIISAINH.
Pemats OMOJIOTHMYECKHE 3a0aUl Ha
OmpeIeJICHUE TOCIEeI0BATCIFHOCTH
HykaeotunoB JJTHK u MPHK

PackpbIBaTh copepskaHle TEPMHHOB U
MOHATHN: KJIETOYHBIN IUKI, HHTEpda3a.
Hepe‘-II/ICJ]ﬂTB NEpHUOAbI JKUSHCHHOI'O ITUKJIA
KJIETKH U XapaKTepU30BaTh MPOTEKAIOIIUE B
HHUX IPOLIECCHI

PackpbIBaTh copepkaHle TEPMUHOB U
MIOHSATHH: OPTaHU3M, OpIaH, OpraHeIlIbl,
CUCTEMa OpraHoB, anmapar, pyHKIHMOHATIbHAS
cucrema, romeocras. IlepeuncnsaTs
CTPYKTYPHO()YHKIIMOHAJIbHbIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAbHBIX,
MHOTOKJIETOUYHBIX 1 MHOTOTKaHEBBIX
OpraHu3MoB. XapaKTepu30BaTb 0COOEHHOCTH
CTPOCHHUS U KU3HENEATENbHOCTH
OJTHOKJIETOYHBIX OPTaHW3MOB, KOJIOHUABHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
opranu3mMoB. CpaBHUBATH MEKAY cOO0i
OJTHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBBIE
OpraHU3MBbl

PackpbIBath copepkaHie TEPMHHOB U
MOHATUI. Pa3MHOKEHHE, IPOCTOE JIEIEHUE,
MOYKOBaHUE, CIIOPYJISIHS, BETETATUBHOE
pasMHOXKeHHe, pparMeHTalusl, KIOHUPOBAaHHUE,
raMeThl, CIepMaTo30H1 (CIIepMHii),
AWIEKIIETKA, 3UroTa, KOHBIOTalisl.
[TepedncaTe 0COOEHHOCTH OECIIOIOTO U

IHIT

Bubnuoreka

HOK https://myschool.
edu.ru/

IIHII, 9B

Bubnuoreka

I{OK https://myschool.
edu.ru/

ITHII, OB

Bubmmorexa

LIOK https://myschool.
edu.ru/
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MOJIOBOTO Pa3MHOXKEHHSI OPTaHH3MOB.
XapakTepru30BaTh CYIIHOCTh U (YOPMBI
0ecIonoro pasMHOXKECHHUST OPTAaHU3MOB;
OMOJIOrMYECKOe 3HaUYEeHHE OECIIOI0r0
Pa3MHOXKEHHUSI.

I'eneruka — Hayka
0

11 HACJIEICTBEHHOCTH
1 U3MEHYHBOCTHU
OpTaHU3MOB

3aKOHOMEPHOCTH
HaCJIeZICTBEHHOCTH

12

10

0.5

PackpriBath conep:kaHue TEPMUHOB U
IOHATHH. HACJIEACTBEHHOCTD, HAaCAEI0OBaHUE,
W3MEHYHUBOCTD, TCHOTHII, ()EHOTHII, TCHOM,
JIOKYC, XPOMOCOMBI, aJJIEJIbHBIE TEHBI
(anmenu), anmbTepHATHBHBIE TPU3HAKH,
TOMO3UTI0Ta, F€TEPO3UT0Ta, TOMUHAHTHBIN
MPU3HAK, PELECCUBHBIN NPU3HAK, YUCTAS
suHYs, THOpubL. [101b30BaThCS FeHETUYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM AJIs 3alKUCH
CXEM CKpEILUBAHU

PackprsiBaTh cosiepkaHie TEPMUHOB U
HOHSTHIT: MOHOTHOPHIHOE CKPEIINBAHUE,
4uCTOTa raMeT, JOMUHHUPOBAHHE,
pacuienieHue npu3HakoB. OMUCHIBATD OIBITHI
I'. MeHenst 1o U3y4eHHIO HACJIeI0BaHUS
OJTHOM TTapHI MMPU3HAKOB Y TOPOXa MOCEBHOTO.
[MpuBoauTH HOPMYITHPOBKH IEPBOTO U
BTOpOTO 3aK0HOB I'. MeHzens (3akoHa
eMHO00pa3us TMOPHUI0B IIEPBOTO MOKOJICHHUS,
3aKOH pacIICIUICHHs IPU3HAKOB) U OOBSICHATH
UX [UTOJIOTHYECKUE OCHOBBI. COCTaBIISITh
CXEMbI MOHOTHOPHTHOTO CKPEIHBAHUS 1
pelarh TeHETHYECKHE 3a1a9H Ha
MOHOTHOPHTHOE CKpEIUBaHKE

LIHII, OB

Bubnauoreka

LHOK https://myschool.
edu.ru/

IHIT

Bubnuoreka

LOK https://myschool.
edu.ru/

3aKOHOMEPHOCTH
M3MEHYHUBOCTH

13

PackpriBaTh conepxaHie TEPMUHOB H
MOHATHN: N3MEHYHBOCTH, HEHACIIEACTBEHHAs
W3MEHYHBOCTH, HACJIE/ICTBEHHAS
M3MeH4YNBOCTh. CpaBHHUBATH
HEHACJIEZICTBEHHYI0 U3MEHUYMBOCTD C
HacJeCTBEeHHOM. [IpuBOIUTH IpUMeEpHI
KAa4EeCTBCHHBIX U KOJIMYECTBEHHBIX IPU3HAKOB
OpPraHHU3MOB, IIPOSIBIICHUH Y OPraHU3MOB

LHIT

Bubnuoreka

IIOK https://myschool.
edu.ru/
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HEHACJICICTBEHHON U HACJIeACTBEHHON
U3MEHYHUBOCTH

I'eneTuxka
14
yeJoBeKa

0.5

PackpriBath conep:kaHue TEPMUHOB U
MOHSTUI. CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPpoOaH, HAacTIEICTBEHHBIC
6ome3nn (MOHOTEHHBIE, TIONUTEHHBIC, TeHHBIE,
XPOMOCOMHBIE), MEMKOT€HETUIECKOE
KOHCYJBTUPOBAaHUE, TOPOJIOBAs AUATHOCTHUKA,
aMHuoLeHTe3. [lepedncisaiTh 0COOCHHOCTH
M3Y4YCHHS TCHETUKH YEJIOBEKa U METO IbI
MEIULIUHCKOU T€HETUKHU. XapaKTepU30BaTh
METO/bl U3YUEHUS] TEHETUKH YEIOBEKa
(reneanornyeckuii, GIM3HEIIOBEIA,
LUTOT€HETUYECKUN, MOJIEKYJISIPHO-
TE€HETUYECKUH, NOMYJISIIUOHHO-
cTaTucTHYeckuii). ONUCHIBATE IEJH, 3a0a49H U
JIOCTYKCHHSI MK TyHAPOHON TTPOrPaMMBbl
«I'enoM uenroBeka». Pa3znuyaTte Ha
n300pakeHusX (Cxemax, TabJInIax) KapThl
XpOMOCOM (TeHeTHdeckue, (Hu3ndecKue,
CHKBEHCOBEIE).

DcB, LIHIT,
6):!

Bubnauoreka

HOK https://myschool.
edu.ru/

Cenexknus
15
OpraHU3MOB

PackpeiBath copepkaHue OCHOBHBIX MOHSITHH:
CeJIeKLHUs, JOMECTUKALUS, IPUMUTUBHAS
CeJIeKIIMs, KOMOMHATUBHAS CEJICKIIUs, COPT,
nopoja, mraMm. IlepeunciiaiTb OCHOBHbIE
3Tanbl Pa3BUTHSI CENIEKIIUH KakK IMpolecca U
HayKd. XapakTepU30BaTh COJAEPKaHUE YUCHHUS
H. 1. BaBuiioBa o LleHTpax MpOUCXO0XKIEHUS U
MHOT000pa3us KyJIbTYPHBIX PACTCHHIA.
[TokaseiBaTh LleHTpBI MPOUCXOKACHUS U
MHOT000pa3us KyJIbTYPHBIX PACTCHHUH U
edTpsbl JOMECTUKAIIMN JOMAITHUX KUBOTHBIX
Ha KapTe MUpPa, CBA3BIBATh UX
MECTOIOJI0KECHUE C 0YaraMyu BOSHUKHOBECHUS
JpeBHEHTINX MUBIIIH3ai. CpaBHHBATH COPT,
Mopoay, TaMM C BUAAMU-POJUYAMH.

DcB, LHTT,
9B, TB

Bubnmorexa

LIOK https://myschool.
edu.ru/

16 BuorexHonorus u

PackpbiBaTh conmepkaHue TEPMHUHOB U

Bubamnorexa OcB, 1IHII,
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CUHTETHYECKast MOHATHIA: OMOTEXHOJIOTHS, TPAAULUOHHAS ITOK https://myschool. OB, TB
GHOJIOI ML OMOTEXHOJIOTHS, MUKPOOHOJIOTHYECKH edu.ru/
CHHTE3, MUKPOOHOJIOTNYECKasi TEXHOJIOTUSI.
Ilepeuncnare HarlpaBIeHNUs: OMOTEXHOJIOTHH,
LENU 1 33a]a4H, CTOSIINE TIepe]]
OMOTEXHOJIOTHEH. XapaKTepru30BaTh 00BEKTHI,
UCIIOJIb3yEeMble B OMOTEXHONIOTHH, —
KJIETOUHBIE M TKAHEBBIE KYJIBTYPHI,
MUKPOOPraHU3MBIL.
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO
YACOB I10 102 13

I[TPOTPAMME
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11 KIIACC

KoanuecTBo 4acoB

3 Bocnurar
JIEKTPOHHBIE .
HaumMeHnoBanue Kontp IIpak p eJTbHBII
Ne /i pa3eNoB H TeM OJILHBI THYeC (undpoBbie) KOMITOHEH
Bcero e KHe Bujbl 1esiTeJIbHOCTH 00Y4AKIINXCS
NMPOrpaMMbl G p T
aooT aono
P P Oopa3soBaren
bl Thbl
bHbIE
pecypchl
PackpriBaTh conepkaHie TSPMUHOB U
TIOHATHI: KPEalMOHU3M, BUJI, CHCTEMATHKA,
OWHAapHAs HOMCHKJIATYPa, UCKYCCTBCHHAS
3apoxaeHue 1 cucrema Kiaccu(uKaIMu OpraHu3MoOB,
pa3BUTHE HUCTOPUYECKUN METO/, TAPBHUHU3M. BubnuoTeka
3BOJIIOLIMOHHBIX 4 XapakTepru30BaTh B3Il APUCTOTENS, LIOK https://mysc
npe/ICTaBICHUN B Ommnenokia, Jlykpenus Kapa, J[x. Pes na hool.edu.ru/
OGHOIOCHH pasBuUTHE )KUBOW Npupobl. OlleHUBATh
Bkiaj K. JIunnes B pa3BuTHe OHOJIOTHH.
CpaBHHBATh B3TJISIIbI HA BUJI U 3BOJTIOIIUIO
K. JIunnes, XK. b. Jlamapka u Y. Jlapuna
PackpsIBaTh coznepkaHue TEPMUHOB U
MOHATHUI: MUKPO3BOJIIOIHS,
MaKpO3BOJIOLUS, MyTAIUH, OIS,
MuxkposBomtonus u KOMOHMHAIIMU T'€HOB, TeHO(DOH,T buGimorexa
. 14 2 ’ ' [[OK https://mysc
3JIEMEHTAPHOE SBOJIIOI[HOHHOE SIBJICHUE.
€€ pe3ynbpTaThl p 11 hool.edu ru/

XapakTepru3oBaTh MUKPO3BOJIIOLHIIO KaK
3Tar MOSIBIECHUS PUCTIOCOOTICHUH 1
BUA000Pa30BaHMSI.
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OOBICHATE MMPUYXHBI HECHAIIPABJICHHOI'O
IICP'ICTBHH SJICMCHTAPHBIX 9BOJIFOITUOHHBIX

bubanoTteka
MakposBomtonus u ¢baxtopoB. [IpUMEHATh UMEIOIIHECS 3HAHUS
. 6 LIOK https://mysc
bTAThI 0 JBIDKYLIUX CHJIaX SBOJIOLMH IS
eé pe3yibTa JBIDKYIL [ A hool.edu.ru/
OOBSICHEHHS PUINH pa3HOOOpasHs
reHo(oHIa MOMyYJIALMIA OJHOTO BH/IA
PackpeIBaTh Co/iepKaHie TEPMUHOB U
MOHATHUN. KpEalMOHU3M, BUTAJIN3M,
nancrepmus, abuorenes. Msnaratsb
Hay‘-IHI)IC THUITIOTE3bI U TeOpI/II/I
HpOI/ICXO)K,I[CHI/Ie nu MPOUCXOXKICHHUA )KU3HU Ha 3emuie. Bubauoreka
pa3BUTHE )KU3HU Ha 15 1.5 Ouenusars Bkaag @. Penu, JI. LIOK https://mysc
3emute Cnannanuany, JI. Tlacrepa B hool.edu.ru/
(bopMHUpOBaHKEe HAYYHBIX B3IIISAI0B HA
MIPOUCXOXKICHUE KU3HU Ha 3emIie.
[TepeurcisTh CTaIuK Pa3BUTHS KU3HU Ha
3emute, COrIaCHO TEOPHHU OHOTI0332a
PackpsiBaTh coliepkaHre TEPMHUHOB U
TIOHSATHIA: aHTPOTIOJIOTHsI, MOP(OJIOTHS,
AHTPOIIOTEHE3, aHTPOIIOMETPHS,
PEKOHCTPYKIIHSI, apXEOJIOTHsI, STHOTpadusl.
[Ipoucxoxnenue Bubamnorexa
HaspiBatsb pa3zzensl U 3a1auu
YyeJI0BeKa — 10 1 LIOK https://mysc
AHTPOTIOJIOTHH. XapaKTepU30BaTh METOIbI hool.edu ru/
AHTPOIIOr€HE3 Nool.edu.ruz
aHTpOHOHOFI/II/I nu CpaBHI/IBaTB nux Me>1<)1y
c000ii. BeIiesiaTh BOIPOCHI ABOJIIOIMN
YeJI0BeKa, UCCIIeyeMbIE IIPU TOMOIIH
pa3JII/IqHI)IX METOOAOB
DKONOTHS — HayKa 0 PackpsIBaTh coznepkaHue TEPMUHOB U
MIOHATHI. DKOJIOTHUS, Ay TIKOIOT s Bu
B3aMMOOTHOILIECHUSX 8y ’ Gumotexa
3 0.5 CHUHAKOJIOTHS, DKOJIOTHsI COOOLIECTB LIOK https://mysc
OpPraHu3MOB U .
5KOCHUCTEM, DKOJIOTHSI BUOB Y MOITYJISLIHUIA. hool.edu.ru/

HagOpraHn3MCHHBIX

XapaKTCpI/BOBaTL OCHOBHBIC 3TaIlbI
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CHUCTEM C
OKpYXKarolei
cpenoit

3apOKACHUA U Pa3BUTHA DKOJIOTUH KaK
Hayku. [IpuBOAMTE MpUMeEpHI 0OBEKTOB
M3y4eHHs 3Kojoruu. HazpiBaTe OCHOBHBIE
3aJ1a4, CTOSALINE Nepe]l Y4EHbBIMU-
9KOJIOTaMH. Y CTaHABIHMBATh B3aMMOCBSI3b
9KOJIOTUH C IPYTMMH HayKaMH

PackpriBaTh conepxaHue TEPMUHOB U
TIOHSATHIA: CBET, (POTOMEPUOTU3M.
Xapaktepu3oBaTh JEHCTBUE CBETA KaK
sKoJIOTHYeCcKOTO PakTopa. CpaBHUBATH
JefcTBUE Pa3HbIX YYACTKOB COTHEUHOTO
CIIEKTpa Ha OPraHu3Mbl. BBISBIATH
OCOOCHHOCTH CTPOCHHS U

OpranusMbl 1 cpejia KHU3HEICATEITbHOCTH PACTEHUH Pa3HBIX BubGHoTeKa
1.5  3KoNOrHYecKHx TPyl M0 OTHOIICHUIO K LOK https://mysc
obuTaHus cBety (CBETONIOOUBBIC, TCHETIOOHBBIE, hool.edu.ru/
TEHEBBIHOCIUBBIC). [I[pUBOANTD IPUMEPBI
pacTeHMI pa3HBIX SKOJIOTHYECKHUX IPYII 10
OTHOIICHHIO K CBETY. BBISBIATH
0COOEHHOCTH CTPOCHUS U
KU3HEEATEITbHOCTH )KUBOTHBIX Pa3HBIX
9KOJIOTHYECKUX TPYIII TI0 OTHOLICHHIO K
cBery (IHEBHBIE, CyMepeUHbIe, HOUHBIE).
PackpbIBaTh coiepyKaHue MOHSTHUS
«nomysuus». OLeHUBAaTh 3HAYCHHE
HEOJHOPOIHOCTHU Cpe/ibl, (PH3HIECKHUX
DKOJOTHS BIIOB H 0apbrepoB U OCOOCHHOCTEH OMOJIOTUH BHIOB Bu6imoreka
. 0.5 B dopmMupoBaHHH IPOCTPAHCTBEHHO LOK https://mysc
oMy CTPYKTYpH!I nomyJssiiuid. [Ipusoauts hool.edu.ru/

MpUMEPHI MOMYJISIUHA pa3HBIX BUIOB
pacTeHui ¥ KUBOTHBIX. XapaKTepPU30BaTh
OCHOBHBIE IKOJIOI'MUYECKHE II0Ka3aTeNN
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HOMYJISAIHA: YUCICHHOCTD, INIOTHOCTb,
BO3pACTHAs U T0JIOBAst CTPYKTYPA,
POXKIaeMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.

PackpriBath coqepkaHie TSPMUHOB U
IMOHATHH. OMOLIEHO3, OMOTOIL.

Okonorus
XapakTepu3oBaTh OMOLICHO3 H €T0 Bubanorexa
9 COODMECTS. 12 0.5  crpykrypsl: BUIOBYIO, poCTpancTBeHHY0, | LIOK https:/mysc
DKOJIOTUYECKHE
Tpodudeckyro. IlepeurcsaTs ¥ MPHUBOAUTE hool.edu.ru/
CHCTCMBI NPUMEPBI CBSI3CH MEXKIy OpraHU3MaMH B
OuoneHo3e
PackprIBaTh conepkaHne TEPMHUHOB U
MOHATHN: Orocdepa, JKUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE BELIECTBO,
OnorenHoe BemiecTBo. [IpuBouTH
(bOpPMYIHPOBKH OCHOBHBIX TIOJIOKCHUI
yuenus B. Y. BepHayckoro o 6uocdepe.
XapaxTepru3oBaTh 005acTi 6nocheps! U ux
buocdepa — COCTaB, Ha3bIBATh 00JIACTH BubnuoTeka
10 rio0anpHas 6 pacIpoCTpaHEeHus KUBOr'O BEIIECTBA B ITOK https://mysc
KOCHCTEMA 0001104Kax 3eMJIM U BBISBJIATH IIPHYHUHEI hool.edu.ru/
€ro Pa3IMYHOTO PACTIPEICIICHUSL.
[Tepeuncnars GyHKIUH )KUBOTO BEIIECTBA
6urocdeps (razoBast, OKUCIUTEIBHO-
BOCCTaHOBUTEINbHAS, KOHIICHTPAIL[OHHAS,
onoxumuueckas). [IpuBoaNTh IpUMEpHI
peoOpa3yIoIIero BO3ICHCTBUS KHUBOTO
BellecTBa Ha Ouocdepy.
PackpsIBaTh conepkaHue TEPMHUHOB U
YeaoBek u MOHATHH: aTMOoc(epa, BelecTBa- buGimorexa
11 6 . LIOK https://mysc
OKPYKAIOIIast CPesia 3arpsi3HUTEIH, TTAPHUKOBBIN 3 PeKT, hool.edu.ru/

«O30HOBasA AbIpa», KKUCJIOTHBIC JOXIAU»,
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12

PesepBHOE Bpems

ruapocdepa, 3BTpoduKanus BoJoEMOB,
MOYBa, SPO3HsI TOYB, MECTUIHIBI,
9KOJIOTUYECKHUI KPU3HUC. AHATM3UPOBATH
AHTPOITOTEHHBIC (haKTOPHI BO3ACHCTBHS HA
ouoctepy (pospb denoBeka B MpUpoO/Ie) Ha
pasHbBIX dTaMax pa3BUTHs YETOBEICCKOTO
obrrecTBa. XapakTepru30BaTh NI00ATbHBIC
AKOJIOTUYECKHUE MTPOOIIEMBI;

OBILEE KOJIMYECTBO
YACOB 110 [TIPOTPAMME

102

7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie  HpakTiieckue fll?.y‘IeHI/lﬂ sﬁl?al;OBaTeJIbele
padoThI padoTsbI pecypenI
1 buonorus kak KoMIIJIeKCHast HAyKa U Kak 1
4acTb COBPEMEHHOI'0 00LIECTBa
2 JKuBble crcTeMbl U UX CBOWCTBA 1
YpoBHEBast OpraHU3anus KUBBIX CUCTEM
4 HcTopus OTKPBITUS U U3yYEHUSI KIIETKU. 1
Knerounas Teopus
Metoasl MONEKYJISIPHON U KJIETOYHOU
6uonorun. [Ipaktuyeckas pabora
5 «/3y4yeHne MeTo10B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadwusi, anekrpodopes, '
muddepeHaIbHOe HEeHTpU(yrupoBaHue,
ITLIP)>»
6 XHUMHUYECKUN COCTaB KIETKH 1
7 MunepaJibHbI€ BEIIeCTBa KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OeJKH.
3 JlaGopatopHas pabota «O6HapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peakuin»
9 CgoiicTBa, K1accupukanys U GyHKIUN 1

OEIKOB




OpI‘aHI/I‘IGCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOABI

1 Oprannyeckue BeniecTBa KISTKH —

JIUTTHTBI
Hyxkneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabora «MccnenoBanue 05
HYKJICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JTUYHBIX OPTaHU3MOBY»

13 Crtpoenue u ¢pyakiuu ATOD. [Ipyrue
nykieosuarpudocharer (HTD)

14 CexsennpoBanue [JHK. Metoss
TeHOMHKH, TPAHCKPUIITOMHKH, TPOTCOMHUKH

15 MeTtobl CTPYKTYPHOI OHOTOTHH

16 Tunel knetok. [IpokaproTndeckas kierka
CtpoeHnue 2yKapruoTHUYECKOM KIETKH.

17 [IpakTuueckas pabora «l3yueHue cBOUCTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 [ToBEpXHOCTHBIN anmnapar KJIETKH
OnHoMeMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas padora «l3yuenue 05
JBYDKEHUS [IUTOIIA3MBbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOMIBI KJIETKH:

20 MUTOXOHIPHH, TUTACTHIBL. JlabopaTopHast 05
pabora «HccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KJIETKaX»

21 HemeMOpanHbie opraHOU/IbI KIIETKH

22 Crpoenue u GyHKINU siipa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJIETOK pa3IHYHBIX
OpPTraHu3MOB»

0.5

24

25

26

ACCUMUIISITIIVS ¥ TUCCUMIISAIIAS — JIBE
CTOpOHBI MeTabom3ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaTUTHYECKOW aKTUBHOCTH
(bepMenToB (Ha MpUMeEpe aMUITa3bl UK
KaTaJasbl)»

DepMEHTATUBHBIN XapaKTep peaklui
KJIETO4YHOro MeTabonu3Mma. JlabopaTopHas
pabota «/3ydyeHue GpepMEeHTaTUBHOTO
paclleIUIeHHs IEPOKCHIa BOIOPOA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THUIT 0OMEHA BELIECTB

dortocuntes

29

30

31

Xemocunres. JlaboparopHas pabota
«CpaBHeHue mporeccoB GOTOCUHTE3a U
XEMOCHHTE3a»

AnaspoOHbIe Opranu3Mbl. Buibsl 6posxenus.

JlaGopatopHas paborta «CpaBHEHUE
MIPOLIECCOB OPOKEHUS U JIbIXaHUS»

AdpoOHBIE OPTaHU3MBI. JTaIlbI
HHEPreTHUECKOro oOMeHa

0.5

32

DHeprusi MeMOpaHHOTO TPaUEHTA
npotoHoB. CuaTe3 AT®: padoTa




npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpu4HOro CHHTE3a
34 Tpanckpunuusa — marpuusbliil cunate3 PHK
35 TpaHcasus u e€ dTarnbl
36 KoaupoBanue amuuokuciot. Poib
pubocoM B OMOCHHTE3E OerKa
37 Opranuzanus reHoMa y IPOKapuoT U
9YKapuoT
38 MounekysipHble MEXaHU3MbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekJIeTOUHBIE ()OPMBI KUZHU U
39 obsuraTHbIC Mapa3uThl. [IpakTudeckas 0.5
pabota «Co3naHue MOJENN BUpyca»
40 BupycHbie 3a001eBaHIS YeI0BEKa,
JKUBOTHBIX, PACTCHUH
41 HanotexHonmoruu B OHOJIOTHH U MEIUIIHHE
42 JKU3HEHHBIN UK KIETKU
43 Matpuunslii cuntes JIHK
Xpomocomsl. JlabopaTopHas paborta
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
45 JlenmeHne KJICTKHM — MHTO3
Tuns! kneTok. KapuoknHes U IUTOKUHES.
46 JlabopaTtopnas pabota «HaGmronenune 05
MHUTO3a B KJIETKaX KOHYHKA KOPENIKa JIyKa
(Ha rOTOBBIX MHUKpOIIpEaparax)»
47 Perynsauus xKuU3HEHHOTO LIUKJIA KIETOK




48

OpranusMm Kak €IMHOE LIETI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«M3y4yeHune TKaHEeH paCTCHUIN»
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnast pabota «M3yueHne TkaHeu 0.5
KMBOTHBIX»
Opranbl. Cucremsl opraHoB. JlaboparopHas

51 pabota «/3ydueHue opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena OpraHu3MoB

53 JIB>KeHHEe OpraHu3MOB

o4 [Iutanue opranu3sMoB

55 [TuTaHne TO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTemMa 4eloBeka

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeNoBeKa

58 TpaHcnopT BemecTB y OpraHu3MoB

59 KpoBenocHas cucrema mo3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA

60 Beinenenue y opranuzMoB

61 3ammTa y OpraHn3MoB

62 NMMyHHas cucreMa 4yenoBeka

63 PaznmpaxuMocTh 1 perynsnus y
OpraHu3MOB

64 ['ymMopanbHast peryisius 1 SHIOKPUHHAS

CHCTEMA )KMBOTHBIX U YCJIOBEKa




65

®opMbl pa3MHOKEHHUSI OPTaHU3MOB

66
67

ITonoBsoe Pa3MHOKCHUC

Meiios

68

I'amerorenes. O6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3y4eHue CTpoeHus MOJIOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpernaparax»

0.5

69

70

I/IHI[I/IBI/II[yaJ'ILHOG Pa3BUTHEC OPraHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIIEBHIX JIICTKOB

71

Poctu Pa3BUTHUC )KUBOTHBIX.
JlaGopaTtopHnas pabota «BrisBrienue
MPU3HAKOB CXOCTBA 3apOJIbIIIeH
MO3BOHOYHBIX KUBOTHBIX»

0.5

72

73

74

Pa3zMHOXeHUE U pa3BUTHE PACTECHUM.
JlaGopaTtopHas pabora «CTpoeHuE OpraHOB
Pa3MHOYKCHHS BBICIITMX PACTCHUH»
HcTopus CTaHOBJIEHUS U Pa3BUTHS
TeHETUKHU KaK HayKH

OCHOBHBIE TIOHSATUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J[po3oduiia kak
00BEKT FeHEeTUUECKUX UCCIIEJOBAHUIT»

0.5

0.5

75

3aKOHOMEPHOCTH HACIEI0OBaHUS
MpU3HAKOB. MOHOTHOpUTHOE
ckpeuuBanue. [Ipaktuueckas paborta
"H3ydenue pe3yabTaToB MOHOTHOPHIHOTO
CKpEILIUBaHUA y JpOo30HIIbI"

0.5




[uTomornyeckrue OCHOBBI MOHOTHOPHUIHOTO

76 1
CKpEIIUBAaHUSA
77 AHanuzupyroliee ckperuBanue. Henonnoe 1
JIOMHHHPOBAHUE
JuruGpunHoe ckpeuiBaHue.
78 [IpakTrueckas padota «M3ydenue 1 05
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS '
y IpO30QHITBI»
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIUBAHUSA
80 CueruieHHOE HaceI0BaHHE IPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACJICICTBEHHOCTH 1
82 I'enernka mona 1
83 I'enoTun xak HeJIo0CTHAs CUCTEMA 1
84 I'eneTndecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHHUid, )KUBOTHBIX U YeJIOBEKa
85 M3MeHYnBOCTh MpU3HAKOB. Buasl 1
U3MECHYUBOCTH
86 MonuduxaonHas U3MEHYUBOCTh 1
BapuauuoHHBIN psa U BapUallMOHHAS
kpuBas. JJaboparopHas pabota
87 «MccnenoBanre 3aKOHOMEPHOCTEH 1 0.5
MOIU(DUKAITHOHHOW U3MEHYHUBOCTH. '
[TocTpoeHre BapualmoOHHOTO pssia U
BapHAIIMOHHOW KPUBO»
88 ['eHOTHIIIIUECKAst ©3MEHUNBOCTD. 1
KoMOuHaTiBHaS H3MEHUYUBOCTh
89 MyTarmonHass ”3MEHUYUBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTtanun y
npo3oduiiel (Ha FOTOBBIX
MHKpOIIpenapaTax)»

90

91

92

3aKOHOMEPHOCTH MYTALMOHHOTO TIPOLIECCa.
ONUIeHETHKA U DITUT€HOMHKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHUE U aHaJIN3 POAOCIOBHON»

MerTtoasl MEAUIIMHCKON T'€HETUKHU

0.5

93

94

95

96

3Ha‘IeHI/Ie MCHHHHHCKOﬁ TCHCTHUKU B
HpeI[OTBpaHIeHI/II/I " JICYCHHUHU I'CHCTHUYCCKHUX
3200JI€BaHUI YEIIOBEKA

OCHOBHbBIE TIOHSATHS CEIEKLHUU.
JlaboparopHas pabota «3ydenue copToB
KYJbTYPHBIX PACTEHUU U TTOPOJ TOMAITHUX
YKUBOTHBIX»

MeToab! ceneKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJIEKIIUM PAaCTEHUII»

JloCTI>KEeHMs CeNeKIINN PaCTeHUN U

KUBOTHBIX. [IpakTHyeckas padora
«IIpuBUBKa pacTeHUN»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TeHETUYECKUX PECYpPCOB

98

99

buorexHonorus kak Hayka M 0Tpacib
npousBojcTBa. [IpakTuyeckas pabora
«M3yueHue 00bEKTOB OMOTEXHOJIOTUU»

OCHOBHbBIC HANpPaBJICHUS] CHHTETHYECKOU
OHnoJI0ruun

0.5




100

XpOMOCOMHaSI W I'CHHAasA WHXXCHCPHUA

101 Menumuackre OMOTEXHOIOT I
PesepsHb1i ypok. [IoBTOpeHue,
102 . 1
000011IeHHE, cCUCTEMATH3aLU 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KIIACC

KoJsmn4yecTBo 4acoB JIeKTPOHHBbIE
Ne ara udposbie
n/m Tewa ypoka Bcero Kontpoapieie  Tpakriieckue fl[?.y‘IeHI/lﬂ :)Iﬁl?al;OBaTeanme
padoThI padoThI pecypen
1 OpommonronHas teopus Y. Jlapsuna 1
5 JIBMOKyILIME CHIIBI SBOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHBIN 1
U UCKYCCTBEHHBII 0TOOp
4 dopMuUpoBaHUE CHHTETUYECKON Teopuun 1
SBOJTIOINH
5 Dralbl 3BOJIIOIIMOHHOTO Mpoliecca: 1
MUKPOAIBOJIIOIHSI 1 MaKPOIBOIFOIIHS
5 [Tonynsuus — 3neMeHTapHast eJMHNALA 1
HBOJIIOIIH
3aKOH TreHeTHYeCKOoro paBHOBecHs JIk.
7 Xapau, B. BaitnOepra. JlabopaTtopHas 1 05
pabota «BplIsiBIeHNE U3MEHUYUBOCTH Y '
oco0eit 0HOTO BHIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOIUU 1
9 DddexT ocHoBaTens. dpdext 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0uu nomyJsisimii: 1
reorpaduueckas, Ouonoruyeckas
1 EcTecTBeHHbIl 0TOOP — HaNpaBiIsSIONIHIA 1

(hakTOp ABOIOIIUN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yaIbTaT MUKPO3BOJFOIIHH.
Jlaboparopnas padota «M3ydeHue
apoMop(}030B U UINOANANITAIIUHN Y
pacTeHuM 1 KUBOTHBIX»

0.5

14

[Ipumeps! npucnocoOIeHU Y OPraHU3MOB:

Mopdonorudeckne, HU3HOIOTHICCKHE,
6I/IOXI/IMI/I‘IGCKI/IG, IIOBCACHYCCKUC.
Jlaboparopnas padota «I[Ipucrnocobnenus
OpraHru3MOB U UX OTHOCHUTCJIbHAA
eJIECO00Pa3HOCTH»

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OJIOTUICCKOMY KPUTECPHUIO»

Crpykrypa Buza

0.5

17

BunoobpazoBanue kak pe3ynabTart
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOOWH U SITUACMHUOJIOT U

MaKpOBBOJ'IIOI_II/IH. [TaneoHTOIOrMYECKHE
MCTOABI U3YUCHUS 5BOJIFOITUN

20

buoreorpaduueckue MeTOIbI H3YICHUS
ABOJIIOIINH

21

22

OMOpPHOTOTHYECKHEe U CPABHUTEIHHO-
MOP(OJIOTHIECKUE METOJIBI U3YUCHUS
3BOJIIOLAH

MOHCKyJISIpHO-FCHCTI/I‘-ICCKI/IC,
OMOXMMUYECKUE U MATEMATUUECKUE




MCTOAbI U3YUYCHUS 5BOJTIOITNN

23 OO61Ke 3aKOHOMEPHOCTH BOJTIOIUH

24 AnantuBHas paguanus. HepaBHoMepHOCTH
TEMIIOB JBOJIOIHH

o5 Hayu4Hble rUIOTE3bI IPOUCX 0K ICHUS
KU3HH Ha 3emMJie

26 JloHay4HBIC MIPEIICTABICHUS O 3aPOXKICHUN
KU3HU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKOU
IBOJIIOIUH

28 ['unoTe3s! 3apoKACHUS )KU3HA
HcTopus 3emau 1 METOMIBI €€ 3YUEeHHUS.

29 Jlaboparopnas pabora «/3ydyenue u 05
OTHMCaHNE UCKOTIAEeMbBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOB»

30 Hauanbnble aTansl opraHnyecKkoin
ABOJTIOIHH

31 DBOITIONNS YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUI

39 pacturensHOro mupa. [IpakTuyeckas 0.5
pabota «M3ydyenue ocoOeHHOCTEH '
CTPOCHHS PACTSHHUH Pa3HBIX OT/ICIIOB»

33 OCHOBHBIE 2TaIlbl BOJIOIUH )KUBOTHOTO
MUpa
DBOJIIOIHUS )KUBOTHBIX. [IpakTHyeckas

34 pabota «/3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI TTO3BOHOYHBIX KHUBOTHBIX»

35 PazButune xu3HM Ha 3eMIie 1o Ipam U




nepuojam

MaccoBslie BbIMHUPAaHUA — 3KOJOI'MYCCKUE

36 KPHU3HUCHI TPOIILIOTO

37 CoBpeMEHHbIN PKOJIOTUYECKUH KPU3HUC, €T0
0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OpraHH4ecKOro
MIPOIILIIOTO

39 OcCHOBHbBIE CHCTEMaTUYECKHE I'PYTIIIbI
OpPTraHU3MOB

40 AHTpPOMOIOTUs — HayKa O YeJIOBEKe

41 PasButne npeacrasnenuit o
MIPOUCXOKICHNH YeIOBEKa
MecTo 4yenoBeka B CUCTEME
oprasudeckoro Mupa. JlaboparopHas

42 pabota «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIeTa YeJIOBEeKa, CBS3aHHBIX C
MIPSIMOXOKJICHIEM »

43 JIBM>KylIye Cuibl aHTPOIIOreHE3a

44 CooTHolieHrne OMOJIOTHYECKUX U
COIIMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJJUH aHTPOTIOreHEe3a

46 [Taneorenerrka u najseoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeTIOBEKa
Yenoseueckue pacel. [IpakTnyeckas

48 pabota «/3yueHue 3K0I0rHYecKux 0.5
ajanTaluii 4eJIoBeKa»

49 MexIucuuIIMHAPHBIE METO b

AHTPOIIO0JIOT N




50 3apokIeHUE U Pa3BUTHE YKOJIOTUU 1
Metonast sxonoruu. Jlaboparopnas padbota

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEI0BAHUI»

59 3Ha4YeHHUE SKOJIOTMYECKUX 3HAHUN JUIs 1
YelioBeKa

53 Okonorndyeckue HaKTopsl 1
Abuotnyeckue paktopbl. CBET Kak

54 skosiormueckuii hakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUI '
OpPTaHU3MOB K BIIUSTHHIO CBETa»
Abuotnyeckue pakropsl. Temneparypa
KaK 9KOJIOTUYECKHI PaKTop.

55 JlabopartopHnas pabota «BrisBienue 1 0.5
MPUCTIOCOOTICHNH OPTaHU3MOB K BIUSTHHIO
TeMIepaTypbI»
AbuoTtnueckue (axkropsl. BiaaxkHoCTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHUSI»

57 Cpenpl 0OuMTaHUSI OPraHU3MOB 1

58 Bronornveckne puTMbI 1

59 XKuznenusie GopMbI OPraHU3MOB 1

60 bruotnyeckue hakTopsr 1
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUIsl CYIIIECTBOBAHMS OPraHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




MomyJjaauuun

OCHOBHBIE TTOKa3aTeIIN TOITYJISLIHH:

63 YUCIIEHHOCTD, TUIOTHOCTh, BO3pAacTHAS U
MOJIOBAst CTPYKTypa
OCHOBHBIE TIOKA3aTEeIIH MOIYJISIUH:

64 POKI1a€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYpPa MOIMYJISIIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PEryIsIus

67 KpuBsie pocTa 4uCIEHHOCTH MOMYJISIIHH.
KpuBbie BEDKUBaHHS
DKOJIOTHYECKas] HUIIIA BHU/A.

68 Jlaboparopuas padota «[Ipucrnocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEICHUIO»

69 Bun xak cucrema momynsnuit

70 3aKOHOMEPHOCTH MOBEJICHUS U MUT AU
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPBITas CHCTeMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TIOKa3aTeNN YIKOCHCTEMBI

75 DKOJOrHYeCKHe MUpamMuIbl

76 N3menenns cooOIecTB — CyKIeCCHH

77 [IpupoaHbIe SKOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAD, JIECOB, CTEIEH, TYCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktudeckas pabora 05
«M3ydyeHue u onucaHue ypoo3KOCHCTEMbI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICVCTBUI OpPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOIYJIILIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemanerapHas 00009Ka
3emnn

84 VYuenue B. . Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS
ouochepsl

86 KpyroBopoTs! BelecTs u
OMOTreOXUMHUYECKUE LIUKIIbI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIU

88 YcroitunBocTs 6Mocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUYUHBI

90 BosneticTBue denoBeka Ha 6uochepy

01 AHTpPONOTreHHOE BO3/ICHCTBUE Ha
pacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIMITBI YCTOHYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaL[I/IOHaJ'ILHOG IIPpUPOAOII0JIB30BaAHUEC 1

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3emiu

95 0"606meHI/Ie 1o TeMe «MHUKPOIBOIONHUS U 1
e€ pe3ysIbTaThI»

96 Q§06meHHe 1o Teme «MaKpOIBOIIIOLHUS 1 1
e€ pe3ysIbTaThI»

97 O6o06menne no Teme «IIpoucxoxaeHne u 1
pa3BUTHE KU3HU Ha 3emiie»

08 Oo6o06menue 1o Teme «IIpoucxoxieHue 1
YeJI0BeKa — aHTPOTIOTCHE3»

99 O06o061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUAX OPraHU3MOBY»

100 O600menue mo reme «OpraHu3Mbl U cpefia 1
oOuTaHUsI»

101 O606meHIie 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISATAI»

102 O600mmenue mo Teme «buocdepa — 1
JI00abHast IKOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

-buonorus. 10 knacc. buonorudeckue cuctemsl u nporteccol. A.B. TepeMos,
P.A.IlerpocoBa. M., Maemo3uHa, 2022

-buonorus. 11 knacc. buonoruyeckue cuctemsl u npoueccol. A.B. TepeMos,

P.A.IlerpocoBa. M., Maemo3uHa, 2022

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

Nnmoctpannn k kaure Tepemos, Ilerpocora - buonorus. 10-11 kmacchl.
buonoruyeckuii cuCTeMbl U TPOIIECCH. YTJI. YpOBEHb. MeToanueckoe mocooue.
dI'OC M., Muemosuna, 2022

[Mompo6uee: https://www.labirint.ru/books/472072/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/collection T"azeta «buonorus» u caiit ms yuureneit «5 uay Ha
YPOK OHOJIOTHN»

http://bio.1september. ru OTkpbITHIH KOUTEIK: Brogorus

http://college.ru/biology B momors yuuresro Guonoruu: odpasosarenbhbiii caiit UECOH
HITIY

http://fns.nspu.ru/resurs/nat BuemkonbHas sxonorus. [Iporpamma «IllkonbHast SKoI0rHYECKast
MHUIHATHBAY

http://www.eco.nw.ru Best Ouonorus: HayqyHO-00pa30BaTeIbHbINA TOPTa

http://www.biolog188.narod.ru l'ocynapcrBenublit JlapBUHOBCKUI My3eit


https://www.labirint.ru/books/472072/
http://www.eco.nw.ru/

http://www darwin.museum.ru J)KuBbie CymiecTBa: SJIEKTPOHHAS HILTIOCTPUPOBAHHAS
SHIIUKJIOTIE TSI

http://www.zensh.ru 3eneHblil IUTIO3: TyTEBOIUTEIb [0 SKOJIOTHYECKUM pecypcam
http://zelenyshluz.narod.ru 300k1y0: MErasHIMKIONEIUS O )KHBOTHBIX
http://www.zooclub.ru 3oomoruueckuii myseit B Cankt-IletepOypre

http://www.zin.ru/museum KoHneniuu cOBpeMEHHOTO €CTeCTBO3HAHMS: bruonornueckas
KapTHHA MUpa: JICKTPOHHBIN y4eOHUK

http://nrc.edu.ru/est JlJaboparopust 6otanuku Cankt-IleTepOyprckoro ropoackoro ABopia
TBOPYECTBA FOHBIX

http://n-t.ru/nl/mf Menununackas SHIMKIONEIUS. AHATOMHUYECKUI aTjac
http://med.claw. ru Mup >KMBOTHBIX: JIEKTPOHHBIC BEPCUU KHHUT

http://animal.geoman.ru MockoBckasi TOpoJICKasi CTaHIHsI FOHBIX HATYPAJIMCTOB
http://www mgsun.ru OmopHo-ABUTraTe/bHas CHCTEMA YeIOBeKa: 00pa30BaTe/IbHbIN CalT
http://www.skeletos.zharko.ru TTaiseonronoruyeckuii myseit PAH
http://www.paleo.ru/museum Ilonynspuas suipkIoneaus «daopa u Gayna»
http://ecoclub.nsu.ru ITpo6embI 3BoTIOIIHH

http://www.macroevolution.narod.rullpoekt Ecocom: Bc€ 00 sxooruu

http://www.ecocommunity.ru [Tpoekt Herba: 6orannueckuii ceppep MOCKOBCKOTO
YHUBEpCHUTETA

http://www. herba.msu.ru ITIpoekt Forest.ru: Bce o poccuiickux jgecax
http://lwww. forest.ru ITpoekr «/lerckuit Jdxo—HWudopm»

http://birds.krasu.ru Pactenus: 3neKTpOHHbBIC BEPCUH KHUT
http://plant.geoman.ru Peakue u ucuesarolye )HUBOTHbIE Poccuu u 3apy0exnbs
http://www. aseko.ru CoxpansieM 1 H3y4aeM BOJIOEMBI: SKOJIOTUIECKUI MPOCKT

http://edu.greensail.ruTeopwst 5BOTIOINHK KaK OHA €CTh. MaTEPHAJIBI 10 TEOPUU OUOIOTHUECKOM
SBOJTIOLINHT

http://biom.narod.ru dexepanbHbINA AETCKHIA YKOIOTO-OMOIOTHYECKHUI IIEHTP
http://www ecobiocentre.ru Yapna3 Japsun: 6uorpadust u KHUTH

http://charles-darwin.narod.ru LleHTp oXpaHbl AUKOW TPUPOJIBL: MYOITHUKAIHH IO YKOJIOTUU



http://www.biodiversity.ru Lleatp sxonoruueckoro oopasosanus MIJIJI(FO)T

http://moseco.narod.ru Dkonorunyeckoe 0Opa3oBaHue AeTel M H3ydeHHE MPUPO bl Poccuu.
DKOJOTUYECKUH IEHTP «DKOCUCTEMAY

http://www.ecosystema.ru DieKTpoHHBIH Y4eOHUK 110 OUOJIOTUU

http://www. ebio.ru OnuMmuanbl 1 KOHKYPChl BHOMeIMIIMHCKAS OJIMMITHAIA IIKOJIBHUKOB
http://www.svb-ffm.narod.ru Beepoccuiickast oiaumMIinana mKOJILHUKOB 10 OHOJIOTHH
http://bio.rusolymp.ru Beepoccuiickas omumIraga mKoJI5HUKOB [0 9KOJIOTHH

http://eco.rusolymp.ru JIucraniinoHHas 5K0JI0ro-0H0I0rHYeCKast BAKTOPHHA —
TEJEKOMMYHUKALIMOHHBIA 00pa30BaTENIbHbIN IPOEKT

http://www.edu.yar.ru/russian/projects/predmets/biology JlncranunoHHbIE SBPUCTUYECKHE
oJInMITUaabI 110 6I/IOJIOFI/II/I

http://www eidos.ru/olymp/bio /luctaniimoHHbIe 3BPUCTHUSCKUE OJIMMITHAJIBI [TO SKOJIOTHH

http://www eidos.ru/olymp/ecology O6iiepoccuiickuii KOHKYpC IPOSKTOB «3aroBEAHbIC
octpoBa Poccumn»

http://www.zapovedostrova.ru
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