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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHBl OOECIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CpPEIHUM
o01MM, cpeHUM NpodheCcCUOHATBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEILHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMENd OO0ydYaroUUXCd W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAy4YHOI'O 3HAHHUA, CBA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeametry "buonorus" naér npeacraBieHHE O
Heau M 3aJayax HM3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriryO0JI€HHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh W3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C H3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  TMOCIEAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTAaBICHUNA O 370pOBOM 00pa3e >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOy4aromuxcss MO0 OCBOCHHUIO COJEpKaHUS OHOJIOTMYECKOTo O0pa3oBaHMS Ha
YPOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAaH Ha



pacimMpeHre U yriayOneHue 3HaHWM OOYyYaroIIMXCs O KUBOW IPUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TeHETHUKH, CEICKIIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMMUXCA K MOCIEAYIOMIEMY MOJYYSHHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alusX  CpPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OO0YyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHbl U yriayOjaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTMYECKUE CBEACHUS MTPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUMX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, IMOJYYCHHBIMH OOYUYAIOMUMUCS TpPU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliy, IBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMONOTHH, AKTYyaJIM3UPYIOTCS 3HAHUS OOy4aroumxcs Mo OOTaHWKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosnorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCsS OMOIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHIIMIIOB U TIPABHII,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJISIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{s
pa3BUTUA W TONJCP)KAHUS HMHTEpeca OOydarolmuxcs K OWonoruu Hapsgy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHalia B COACPKAHUH MPOTPAMMBI
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIECHMS U Pa3BUTHUS
TOM WM MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS I MTPOJOIKEHHS OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OUOJIOTUH;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMHM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJICOHTOJIOTHH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHAJIM3UPOBATh M HCIIOJIb30BATh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIEHUIO K OKpY)XKarollel NpupogHOW cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOieMamMHu, METOAOJOoruen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJICTTLHBIM €€ 00BbEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTUUECKOMH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOIIO/ICHNE TIPaBUJI TIOBEACHHUSI B TPHUPOJC, OXPaHbI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKpYXXaloIux Jrojed  (coOmoaeHuss Mep nporiakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3ZHENEATENbHOCTH B YPE3BBIUAMHBIX CHUTYaIUsSX
OPUPOAHOTO M  TEXHOTCHHOIO0  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37JaHWe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEYIONIEMY TPO(PECCHOHATEHOMY CaMOOTIPEJEICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/Ielo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISAETCS ¢ YIETOM CHEIU(UKU ero COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po(eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUHU OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyJaroIMXcs B BBIMOJTHCHUH TMPOCKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.

VYuebnuku: buonorus. 10 xmacc: yue6. [ns  oOmeoOpazoBar. opranusainuit
yray6n. yposens / [ B.B. [laceunuk u np.] ; mox pexn. B.B. [laceunuka. — 2-e uzn. —
M. : TIlpocsemienue, 2020. — 336¢.( JIuaMS XU3HN)

buonorus. 11 kmace : yue6. st o6meo0pazoBar. Opranuzanuii :yriay0. YpoBeHb /
( B.B. Ilaceunux u np.) : nmon pen. B.B. Ilaceunuka. — 3- e u3g. — M.
[Ipocsemenne , 2021. — 320 c. ( JIunus xu3HM)



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HayKM U HU3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJIHBIE W TOUCKOBBIE HAy4YHbBIC WCCIECIOBAaHHUS B
OHOJIOTHH.

3HadeHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIOUIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgeut, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CI0XHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreonenotuueckuit), OumochepHbiii. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepun. Hayku, n3yyaroire >KkMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTtonsl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IIlnaHupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUA pe3yJIbTATOB JSKcrnepuMeHTta. llonartue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOLO0B MUKPOCKOIIUN.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi opranu3anus KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHTra, yd4acTue B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKHA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypsl. Jlenatypamnus. CpoiictBa OenkoB. Kiaccudukamuss — Oenkos.
buonornyeckue Qpynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpel. M'mapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccudukaiiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (PYHKITUU B
Kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuUOMOJNEKYN. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cunmes OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyJbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHE: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopnasi padora «O0GHapyxeHUEe OCIKOB C TOMOIIBIO KaUeCTBEHHBIX
pEaKIUii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GyHKIMH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapruoOTHIECKOM KIeTKU. KileTouHast cTeHKa OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[Huromna3zma. [{urozomns. [lutockener. JIBuxkenue nuromniazMbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYECKas CeTh
(OIIC), anmapar I'ompaxu, JTU30COMBI, UX CTPOCHHE U (YHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBOpuMbIX OeiakoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmapata ['onpmxu. Moougurxayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame [ onvoxcu.Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHM,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIMHW MHUTOXOHIpuM u rmuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeoi.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmsi.  MbIIEUHbIE  KIJIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTUH, KapuoIlja3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mparcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMpeBpalleHUe JHEPIUH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHre KieTku: mnpeBpanieHne AT B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakluuid KICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KAaTaJIM3aTOpoB. benku-
aKTUBATOPhl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocunHTes.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporeccax Ouojoruueckoro okucienus. Llukinnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUCCKU 00Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydyeHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢epMEHTATUBHOTO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCioT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0JUTaTHBIEC Mapa3suThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpYKmMypHuIx buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounplii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) IEPHOIbI UHTEP(DA3BI.

Martpuunbin cunres JAHK — perumkanuma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsuuss MuTOTHYECKOrO LHMKIA KIETKU. [Iporpammupyemasi kinerouHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HEHNCSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pacofioKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHM XKUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTPOCHHS, (PYHKIHA U
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTUBHBIE OpraHbl pacTeHuid. Opransl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsMU. llutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XWUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. IllnmeBapurenbHble kenesbl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixaHue. /[pixaTesbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MJIeKonuTatomux. Perymnsius apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpamieHHus. OBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DOuiabTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHWU3Mbl PaOOTHI OPTAHOB BBIJICICHHUS.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM W BBIICIUTENIBHONW cucTeMamu. Brinenenue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UHUCTHI MPOCTEHINIMX. 3aluTa Y MHOTOKIJIETOYHBIX pACTEHUMH.
Kyrukyna. CpeacTsa macCUBHOM M XMMUYECKOW 3aUThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oosne3Heil. UMmyHHas cuctema yenoBeka. KieTouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHHIA.

PazgpaxxumocTts U peryisiqus  y  OopraHusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pacteHuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbsl LIBETKOBBIX PACTCHHIN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KXMUBOTHBIX», «CKEIET 4YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «JlpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBs», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  ntuny, «HepBHas — cuctema
MIIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexey.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIECKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JbIXaTENbHBIX JTBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBeie kieTku, win rametsl. Meno3. Craauun
Mmeiio3a. [loBenenune xpomocoM B Mmeito3e. Kpoccunrosep. buosornuecknii cMbici
Melo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y uBOTHBIX. [10J10BBIE KeENE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapreHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00HA U3 21a8HbIX NPOOIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jasarywku). Jpobnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMUTAIOIIUX. 3apOJBIIICBBIE JIUCTKU
(racTpynsinius). 3aKajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHALHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KakK pe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE PA3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3Haue€HHE NPSMOr0 W HEMPSIMOTo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOAOTBOPEHHE Y ILIBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JABYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOAENb «L UK pa3BUTHS JIATYIIKI.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHIL.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojenus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs NPU3HAKoB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyromee ckpemyBanne. [[poMeKyTOUHBIM XapaKTep HACIEIOBAHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOI0
HAcJEeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CuerieHHoe HacienoBaHue npuszHakoB. PabGotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEACTBEHHOCTH.

['eneTuka nojia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTuuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanne Npru3HaKkoB, CHEMVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ajulenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUN, XKUBOTHBIX M YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUeCKMEe MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS |
W3MEHEHHS HACJICICTBEHHON MH(OPMAIIUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3aKoH
Mennens», «AHanu3upymoollee CcKpeluBaHue», «HemomHoe IOMUHUpPOBaHHEY,
«CreryieHHOE HacleIoBaHWEe TPU3HAKOB Yy Jpo30huibl»y, «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACIICIUICHUS TMPU3HAKOB, MOJEIb IS
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIUBAHUSA Y APO30(PHUITBI.

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUIbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKas M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTHb. Mei0O3 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3Ho00pa3us B Mmpejieax oOJTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTalnuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBIC MYyTallMu. SnepHble U
UTOIUIa3MaTHYeckue mMyTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTanuud. MyTareHbel W WX BIHWSHHE Ha OPraHu3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciencTBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  INUSECHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet u cxeMbl: «Bugel  um3MmMeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTammii.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMoOHHOTO psAla U
BapUALMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiaHas mporpamMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4Y€HUs  TEHETMKM  YEJOBEKAa: TIE€HEAIOrMYECKH,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOMYJISALMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a00eBaHus yenoBeKka. [ eHHbIe 1 XpOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOro Ipy3a». JTUUECKUE aCHEKThl UCCIECAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSAM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJIEKUHUs. 3apoXKACHUE CEJIEKIMU UM JOMECTHUKALUU.
VYuenne H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HaciaeACcTBeHHOM wm3MeHuMBocTH H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PadOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIINU. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO T€HOTHUITY C ToMoIsio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 111 momydenus ucxonnoro marepuana AJis CEIeKIUH.

[Tomyuyenue MTOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rereposuca B ceneknuu. Otmanénnas rubpumusanms. [Ipeomonenne Oecruioaus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEHd i1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVUUeHUs CYUecmayomux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoell U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

[loptpers: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOMCXOXKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACICICTBEHHOW HU3MEHUYMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTuopuanuzanusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHun».

IKcKypeusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBbI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguunonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BUHOJEeNMe. Mukpoouosornueckuii cuHre3. OOBEKTbI MHUKPOOHMOJIOTHUYECKHUX
texHosorui. [IpousBoacTBO O€ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKUE TTYTH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3auss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHeix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHKEHEPHUH.

Menuuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbf. VICHOJIB30BaHHWE CTBOJOBBIX
kieTok. TaprerHas Tepanuss paka. 3D-OumoumkeHepus nns  pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ECreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHKEHEPHU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIOIMUOHHBIX IMPEACTABJIECHHH B
omnosioruu

OpomononHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokyniye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckor Tteopuu sBoftonnu (CTD). HeltpanpHas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. Hapsun, C. C. YerBepukos, 1. U. HImansraysen, Jx. Xonaein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. lapsuna», «®opmbl 60pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojipl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha cenos 6
oonvuux u  manelx  nonynayusx.  Murpauuu.  M3onsuus  moOmyJisiui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisionmuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOMIM3UPYIOIIMMA,  pa3pbIBAIOLIUI
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOTIEHWH y  opranm3MoB.  Apomopdo3bl U
uauoanantauuu. [lpumepsl mpucnocoOieHuid y OpraHu3mMoB: MOpP(OIOrHYecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOAIBOMIOIMHU. M3omsmus — kimoueBor (dakTop BupooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIOIMOHHOW OWOJOTMHM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

[Toptpets: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymme
CHJIBI DBOJTIOITUNY, «DKOJOTHYECKAsT W3OJSAIUS MOMYJIAIAA CeBaHCKON (opemmy,
«l'eorpaduueckass M3OJAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonynsiiMOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpBOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbI MenaHu3M», «/KuBble uckonaemsbiey, «lI0KpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOIeHHOCTH OpPraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BuAa B
npupojsie», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pA30BaHUE BHUIOB CHUHUL,
«ITomumnouasl pacteHui», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHUE BHUIOB MO MoOp(oIoruuecKkoMy
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus 4 €€ pe3yabTaThl

MeTtonbl  M3ydyeHHS  MaKpOAIBOMIONMHU. [lameoHTONOrM4YecKkue MeETO[bl
u3yueHus: HBomouuu. llepexomubie ¢opMbl M (QUIOTCHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpaduyeckue meTonsl u3ydeHus sBostonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduyeckne obOmactu 3emiau. Bumbi-
DHJIEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl W araBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mMe 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxembl: «PUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Crerouedanbr»y,  «Punnodutey,  «CemeHHbIE
NanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaaud >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJOBEKa W IIUMIaH3e», «l1aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [loHayuHble IpeacTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBINM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnosuMepoB u3 MoHomepoB. Koarepsartnas rumoresa A. M.
Omnapuna, TMoTe3a nepBuYHOro OypoHa JIk. XomnaeitHa, TeHeTUYeCcKasi TUIoTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin u Meroasl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast Kajla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHcCXOXKIOeHHWE IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3TaIlbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwinil. [IpoucxoxaceHue MICKONMUTAIONIUX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30M. OOm@as xapakTepucTHKa KiuMara |
reoJornyeckux mnpoieccoB. [losiBieHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs M BJIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6nopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «Cxema onbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€oXpOHOJIOrMYECKass  IIKaJay,
«HauanpHble 3Tanbl OPraHUYECKOM SBOMIONUNY», «CxemMa 00pa3oBaHUSI IYKApHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3el  pacteHuit», «PunmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«ITnockue YEpPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XU3HU B NMPOTEPO3OMCKOU dpe», «Pa3BuTue )KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAXKHBIE MPENAPATHI )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas  paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHHM B
NEPBUYHOI aTMOchepe».

JlabopaTtopnasi paGora «/3yueHue W omHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOEHHOCTEW CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIIOBY.

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymine cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT'€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHHe 4eoBEKOOOpa3Hble O00E3bsHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIITHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaONUTEKU — JBYHOTHE MpPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOASALIMNA U IEPBBIMA BBIXOJ JIFOAEHU
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuii  —  oOmMMM  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpTalbCKUAN
Kak BHJ JIIOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHUI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu  Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[lonarue o pace. bonblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs ~ aHTPOIOJIOTHS. M MAJICOAHTPOIIOJIOT S
YeJIOBEUECKUX NOIMYJSUMi. bruoconnanbHble HCCIeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabnunp! 1 cxembl: «MeTo/bl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YellOBEKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «/IBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutek», «UYenoBek  ymenwli», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckui yenoBek» «Heannepranbupn, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUU YETOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMHM TPOUCXOXKACHUS 4YeJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IMIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKLIeH cpe1oi

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble U JabopatopHble. MonaenupoBaHUE B JKOJOTUU. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPHI M DKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUSL.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEpPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid (akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOUIEHUIO K cBeTy. CHUTHaJIbHass poJib CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojorumdeckuin daktop. Ilpucmnocobiienus pacTeHud K
noJiiepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTPUOpPraHU3MEHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzmoB. [loHsiTHe O JKU3HEHHOW (opme.
XKuznennole POpMBbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne (bakxTopsI. Bunper  OMoTMYeCKMX ~ B3aUMOJCHCTBHIAL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE XUBOTHBIEY», «Dusznonornueckue aganTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS), «XulHu4ecTBOY, «llapasutusm», «KoukypeHius», «CuMOu03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIIMHA >KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repObapu M KOJUIGKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisiBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopuasi paGora «BpisiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
pPa3HBIX MECT OOUTAHUSY.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIMYJISLHH. [Monynsimua  kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIUU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHamuka nomynsuud U e€ peryisiiusa. buoTndecknii MOTEHIMAad NOMYJISALNH.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormyeckod Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJOTUUYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «JDKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U cerd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopoT BemeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  HOpoayKuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmumakcunoe cooOriectBo. bropaznoo0Opasue u moHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu 3kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHUM.

Mexanuzmoi 8030elicCmeus 3aepA3HEHULl PA3HbIX munos Ha
cybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoleHO3a»,  «OKOcHCTEMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBl OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHUECKAs TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMacCChly, «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «M3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCUsl B arpodKOCHUCTeMy (HaA Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJIA >KU3Hb. Pa3BuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6nochepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriiepoaa, a3ota). PUTMUYHOCTD sIBIIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOAEH,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kiumara.

AHTPOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE TMPUHIUIBI OXPAHbI MPHUPOJIHL.
Kpacasie xHuru. Ocob6o oxpansembie npupojansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEIOBEUECTBA W MPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOIMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TOCIECTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNnocoOHotl danepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue 00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcCHOBbL



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbli  3ddexr», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJIOTUU
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8Uumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAOULUOHHBIMUA POCCUICKHUMU COUHUOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsA, PAa3BUTHS BHYTPEHHEH TMO3UIUMK JIMYHOCTH, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, nTpupoae u
OKpYKarolIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATEBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKA 00YYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBITTOJIHCHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKIACHUSAMHU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHUE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBLHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, pEryisdpHas QundeckKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHUAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIINUX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN M HENPHATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTHUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW U COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHUE YPOBHS 3KOJOTMYECKOW KyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HCIOJIb30BaTh TMpUOOpeTaeMble TPH HU3YYCHUU OMOIOTHUHU
3HaHWS W YMEHHsS MpU pELIEHUH NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJCHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUIATHUE JECUCTBUM, NPUHOCAIIMX Bpel  OKPYKAIOILIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenu(PUKH OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
bopMHUpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIXOJA U3 TJIOO0ATBHBIX SKOJIOTMYECKUX MPOOJeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
PU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHWS [JIsi aHalu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M HUCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHAyYHbIC MOHATHUS, OTPaKarolIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOyuwatouierocss OyayT cQOpMUpPOBaHbl I103HABATEJIbHBIC
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUSIMM:

1)0a30Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPAaBHEHHUSI, KJaccu(uKaiuu, 0000IIEeH s ), pACKPBIBATH CMbBICT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUSAMU);

ONpEeNENATh LEAN JAEATEeIbHOCTH, 3aJlaBas MapaMeTpbl W KpPUTEPUHU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAaKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOIbI U 3aKIIOUEHUS;

OPUMEHATH  CXEMHO-MOJENIbHBIE  CpeACTBAa Il MpPEACTaBICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEPIpETaluH, MPeoOpa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COIMAIbHBIX MTPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JIESITENIbHOCTH U KU3HEHHBIX CUTYaIlUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yYMETh TMEPEHOCUTh 3HAHUSA B TMO3HABATEIBHYIO W MPAKTHYECKYIO 00JIacTH
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTepaTrype, OHOJOTHYECKUX CIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



uH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpuOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o01menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JIMCKYCCHUU IO CYHIECTBY OOCYX)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHHUS TpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBHUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JCATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1)camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOILIECHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeQIEKCUHN I OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHS;

YMETb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A M APYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPe3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHHS COJEpKaHHUS Yy4yeOHOro mMpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus:  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMN U MPEoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TpoOJieM  palroOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o uenTpax
MHOTOOOpa3usi Y TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOr0 TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  WHJIMBHUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHeE3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHMU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OpAaTOPHBIE M TPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U I€NIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC W3MEHEHHWE T'€HOMa U CO3/JaHHUE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U POJUM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
PUPOOTOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAaHWE CYIIHOCTM OCHOBOIIOJIATAIOIMUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, dKOcUCTeMa, Ouocdepa), OHOIOrHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecus [x. Xapau m B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIONB3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX JKUBBIX OOBEKTOB U HKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOWUIU3UPYIONMIETO, JBHXKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AIITONaTPUYECKOrO u CUMITIaTPUYECKOTO
BUJI000pA30BaHuUs, BIUSHUS JABMKYITUX CHJI SBOJIOIMU HA T€HO(OH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpelie OOMTaHUs, aOMOTUYECKUX U OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIs JOKAa3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa41, BBISBIISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYTIOBAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONMYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CHOCO0axX MpeAoTBpaIICHUS
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaAIbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBA, MHUIIEBON
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATENBHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOJOTNYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uudpossbie)
o/ TeMIpoOrpamMmbl Bcero  KonrTpoabHbiepadorbl  IIpakTnyeckunepadoTbl
o0pa3oBaTe/ibHbIEPECYPCHI
1 buonoruskaknayka
2 JKuBble cucTeMbl U UX U3yUYEHUE
3 BbuonorusakieTku 0.5
4 XUMUYECKassOpraHU3aAUAKICTKH 10
5 Crpoenne U QyHKITUHKICTKA 8 2
6 OOMeH BelIeCcTB U IIPEBPAILCHHE 9 !
SHEPTUHU B KIIETKE
7 HacneacrBennas nuapopManus u 9 0.5
peanu3anus €€ B KICTKe
8 Kn3HEeHHBIAITUKITKIIETKH 6 1
9 Crtpoenue U GyHKIMHOPTraHU3MOB 17 1.5
10 Pasmuoxenue u 2 15
Pa3BUTUEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJICJCTBEHHOCTU M U3MCHYHNBOCTH 2 0.5
OpraHU3MOB
12 3aKOHOMEPHOCTHUHACIIECTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYHBOCTHU 6 1
14 I'eneTukauemoBeka 3 0.5
15 CeneknusiopraHu3MoB 4 1
16 buorexHomnorus u 4




CHHTETHYECKAsIONOJIOT s

17

PesepBHOEBpEM:

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

102

13




11 KJIACC

KosnunuyecrBouacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHHMepa3aeioB U
(uudpossbie)
n/n TEMITPOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEPeCypPChl

3apoKJEHUE U pa3BUTHE

1 ABOJIFOLIMOHHBIX MPECTABICHUN 4
B Ouosioruu
MuxkposBomtonus u

2 . 14 2
e€pe3yJIbTaThl

3 Maxkpo3Bomnronus u 6
e€pe3yJIbTaThl
[Ipoucxoxnenue u pa3BuTue

4 15 1.5
YKU3HU Ha 3emiie

5 ITponcxoxaeHueuenoBeka — 10 1
AHTPOIIOTeHe3
DKoJorus — Hayka o

6 B3alMMOOTHOLIEHUSIX OPIraHU3MOB 3 0.5
Y HaJIOPTaHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpenon
Opranu3Mbl ¥ Cpela0OUTaHMS 1.5
OKOJIOTUSABUIOB U MOMYISLUI 0.5
DKOJIOTUACOOOIECTB.

9 12 0.5
OKOJIOTNYECKUECUCTEMBI

10 buocdepa — 6
rJ100aIbHAsIKOCUCTEMA

11 Yenosek U OKpyxkaromascpeaa 6

12 PesepBHOEBpEMS 8




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne

S~

Temaypoxa

buonorus kak koMIjaeKcHas HayKa U
KaK 9aCTb COBPEMCHHOI'O O6H_IGCTBa

KoaudyecTBo4uacoB

Be KonTpoabHbI
ero  epadoThbl

IMpakTnyeckn
epadoThI

Jarau3sy
YeHus

DJIeKTpOoHHbIeU(POBBICOOPa30B
aTeJIbHbIEPeCYpPChI

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaHOpI‘aHI/IS AlUAKHUBBIXCUCT
cM

Hcropust OTKpBITUS U U3YUECHUS
kietku. Kiertounasreopus

Mertoasl MOJIEKYIIIPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas padbora «M3yyenue
METOIOB KJIETOYHOH OMOJIOTHH
(xpomarorpadusi, snexrpodopes,
middepeHraIbHOE
ueHtpudyruposanue, [1LP)»

0.5

XUMUUYECKUNCOCTABKIIETKA

MI/IHCpaJ'IBHBIe BC€IICCTBA KJIICTKH, UX
Ouoyorunueckas POJib

OpraHuyeckue BeliecTBa KIeTKH —
6enxu. JlabopaTopHas pabora
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO

0.5




Ka4C€CTBCHHBIX peaKHHfI)>

CoiicTBa, KaccupuKays u

«I/ISY‘-ICHI/IC JABWKCHUS HUTOIIIIa3MBbI
B PACTUTCIIBHBIX KJIICTKAX»

9
dbyHKIIMHA OEITKOB
10 Oprann4ecKreBeIeCTBAKIETKH —
YTJIEBOJIbI
1 OpraHn4ecKkueBeeCTBAKIECTKH —
TN B
Hyxnennossie kucnorsl. JITHK u
PHK. JIabopatopHas pabora
12 «HMccnenoBanre HyKJIEMHOBBIX 0.5
KHCJIOT, BBIJIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenne u pynkiun ATD. Ipyrue
nykineosuarpudocdarsr (HTD)
CexBenupoBanue JJHK. Meroabl
14 = TEeHOMHKH, TPAaHCKPHIITOMUKH,
MIPOTEOMUKHU
15 MeToabICTPYKTYpHOUOHOI0T N
16 THUNBIKIETOK.
ITpokapuoTHuecKkasKieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.
17 = Ilpaktuueckas padota «M3ydenue 0.5
CBOMCTB KJIETOUHOI MEMOpaHbI»
18 IToBepXHOCTHBINAIIIAPATKIIETKH
OnHoMeMOpaHHBIE OPTaHOW/IBI
19 kietku. [IpakTrueckas padota 0.5




20

[TosryaBTOHOMHBIE OPTaHOHIbI
KJICTKHU: MUTOXOHAPUH, IIACTUABI.
Jlaboparopnas pabota
«HccnenoBanue a3Mommsa u
JCTUTa3MOJTN3a B PACTHTEIILHBIX
KJIETKaX»

0.5

21
22

HemeMOpaHHbBIEOPraHOMIBIKIETKI

Crtpoenue u pyHKIMUSIPA

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «M3y4eHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

24

ACCUMUIISIINS U TUCCUMMIISIIHST —
JIBE CTOPOHBI MeTabom3Ma. THITbl
obmena BemiecTB. JlabopaTopHast
pabora «3yyeHune karaauTUIeCKOn
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTajaa3bl)»

25

@epMEHTaTUBHBIN XapaKTep
peaxkuuii KJIeTOYHOro MeTadbonmn3Ma.
Jlaboparopnas padota «13yuenue
(epMEeHTaTUBHOTO pacUIeTICHUS
MIEPOKCH]IA BOJIOPOJA B
PaCTUTENIBHBIX U KUBOTHBIX
KIJIETKaX)

0.5

26

Benku-akTuBaTOPHI M OCITKH-
MHTUOUTOPBI

27

ABTOTpOGHBIMTUIIOOMEHABELIECTB




28

dortocunTes

XemocunTe3. JJaboparopras pabota

29 «CpaBHEHHE ITPOLIECCOB 0.5
(boToCHHTE3a U XEMOCHHTE3a»
Ana’poOHBIE OpraHu3Mbl. Buibl
30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXaHUS
31 AspoOHbBIE OPraHU3Mbl. JTaIbl
SHEPreTUYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa
32 nporoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 PeakuimuMarpuyHOrocuHTE3a
34 Tpanckpunuus —
MarpuuHsliicnaTe3 PHK
35 Tpancnauus u e€s3ransl
36 Konnposanue ammnuokucinot. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3anus TeHOMa y IpOKapuoT U
3yKapuoT
18 MornexyssipHble MEXaHU3MbI
9KCIIPECCUU T'€HOB Y dYKapHOT
Bupycsl — BHEKIIeTOYHBIE (POPMBI
g | KUSHHH o0HUTaTHBIEC TTAPA3UTHI. 0.5
I[TpakTnueckas padora «Cosnanue '
MO/IENIN BUPYCA»
40  BupycHsble 3a005ieBaHUs YeIOBEKA,




JKHNBOTHBIX, paCTeHI/Iﬁ

HanorexHoioruu B OMOJIOTHH U

41
MEIUIINHE

42 JKU3HEeHHBIMIUKIIKIIETKHA

43 Marpuunsiiicuate3 JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3yuyeHune XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIpernaparax»»

45 JlemeHneKIeTK — MHTO3
Tunsl kietok. Kapuokunes u
nutokune3. JlaboparopHas padora

46 «HaOmroneHre MuTO3a B KJIeTKax 0.5
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»

47  PerymsuuspKU3HEHHOTOLMKIIAKIETOK

48 Opranu3MKaKeIuHOCIIEI0e
Txanu pacrenuii. JlaboparopHas

49 | paGora «M3ydeHue TkaHel 0.5
pacTeHui
TxaHM KUBOTHBIX U YEITOBEKA.

50  JlabopatopHas pabota «3ydeHue 0.5
TKaHEH KUBOTHBIX)
Opransl. CucTeMbl OPraHoB.

51 Jlaboparopnas padota «13yuenue 0.5
OpPraHoOB IIBETKOBOT'O PaCTEHUS»

52 OmnoparenaopraHu3mMoB

53  JIBW)KEHUEOPraHHW3MOB

54  IlutaHueopraHuzMoB




IIutanue MO3BOHOYHBIX KHBOTHEIX.

55 [TumeBapuTenbHas cucteMa
4eJioBeKa

56 JpIxaHueopraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX
U 4EeJI0BEeKa

58 TpaHcrOpTBEILIECTB Y OPraHU3MOB
KpoBeHocHas cucrema

59 I03BOHOYHBIX )KUBOTHBIX U
YeloBeKa

60  Brigenenue y opraHuzMoB

61 3amura y OpraHu3MOB

62  VMmMmyHHascucTemMauenoBeKa

63 Pa3znpaxxumocTs u perynauus y
OpraHHU3MOB
I'ymopanbHas peryisanus u

64  SHIOKpHUHHAS CUCTEMa KUBOTHBIX U
YeJoBeKa

65 DopMBIPa3MHOKEHUSIOPTAHU3MOB

66  IlonoBoepa3smMHOKEHUE

67 = Meiio3
I'amerorenes. O6pazoBaHue u
pa3BUTHE TOJIOBBIX KJIETOK.

68 JlabopaTtopHas pabota «3ydeHue 0.5
CTPOEHHUSI TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpErapaTax»

69 NuauBuayanbHOEpa3BUTHEOPTAHU3M

OB — OHTOI'CHE3




70

71

72

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

Poct u pazBuTHE JKUBOTHBIX.
JlaGopaTopHas paborta «BrisiBIeHHe
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH
MO3BOHOYHBIX JKUBOTHBIX»

PasMHOkeHHUE U pa3BUTHE PACTCHUIA.
JlaGopaTtopHas padora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

0.5

73

I/ICTOPI/UI CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

74

75

OCHOBHBIE ITOHSITHUSA U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«po3oduna kak 00BEKT
TCHECTUYCCKUX HCCHGI{OB&HI/Iﬁ»

3aKOHOMEPHOCTH HaclleI0BaHMs
pu3HaKoB. MoHOrubpuaHOE
ckpemuBanue. [Ipaktuueckaspadbora
"N3y4yeHnepe3ynbTaTOBMOHOTHOPH L
HOTOCKpEIMBaHUs y 1p030(uis!"

0.5

0.5

76

77

]_II/ITOJ'IOFI/IIIGCKI/ICOCHOBBIMOHOFI/I6pI/I
AHOTOCKPCIIMBAHUA

AHa.]'II/I3I/Ipy}OIJ_ICCCerIJ_[I/IBaHI/IC.
HeHOJ'IHOCI[OMI/IHI/IPOBaHI/IC

78

JlurubpuiHoe cKpermBaHue.
[IpakTuueckas pabora «M13yuenue
pe3yNbTaTOB TUTHOPUAHOTO

0.5




CKPEIMBAHUA Y IPO30(DUIIBI»

{1 TOMIOTHYECKUEOCHOBBIIUTHOPHTH

7 OTOCKpPEILIUBAHUS

20 CuernieHHOeHacIeJ0BaHUETIPU3HAKO
B

81 XPOMOCOMHasTEOPUSHACIIEICTBEHHO
CTH

82 | T'eneruxanona

83 I'enoTHnKaKIleIOCTHAsICHCTEMA

24 ['eneTn4eckuii KOHTPOJIb Pa3BUTHSA
pacTeHMiA, )KUBOTHBIX U YeIOBEKa

25 N3MeHYMBOCTBIIPU3HAKOB.

BunnmmsmMenunBocTu

86 MoaudukarmoOHHAsIM3MEHUYNBOCTh
BapuanuonHsslii psa u
BapHallllOHHasl KpUBasl.

JlaGopatopHnas pabora

87 | «HccrnenoBanue 3aKOHOMEPHOCTEN 0.5

MOJIU(UKATMNOHHONW U3MEHUYUBOCTH.
ITocTpoeHneBapuaiuOHHOTOpsIa U
BAPUALIMOHHONKPUBON»

28 I'eHoTHMIINUECKASIN3MEHYUBOCTD.
KomOuHaTHBHAAN3MEHYUBOCTD
MyTannoHHast U3MEHUYHUBOCTb.

29 [IpakTnueckas padbora «MyTtauuu y 0.5
Npo30¢G Bl (Ha TOTOBBIX '
MUKpOIIpenaparax)»

90  3aKOHOMEpPHOCTHU MYTALIMOHHOTO




91

npoiiecca. DIMUTeHETHKA U
SIUT€HOMHKA

I'eneruxa yenoseka. [IpakTuyeckas
pabora «CocTaBiieHHEe U aHAIH3
POIOCIOBHOM»

0.5

92

93

94

95

96

MeToabIMEIUITUHCKOUTEHETUKA

3HaueHne MEIUIIMHCKON TeHETUKHU B
MPEeAOTBPALICHUY U JICUCHUU
reHeTHYECKHUX 3a00/1eBaHu I
YyeJIoBeKa

OCHOBHbBIE TIOHATHS CENEKIHU.
Jlaboparopnas pabota «M3yueHnue
COPTOB KYJbTYPHBIX PACTCHHUIA U
MOPO/T IOMAIITHHUX JKUBOTHBIX )
MeTob! ceneKIIMOHHOM paboThl.
JlaGopatopnas pabora «3yueHue
METO/IOB CEJIEKIIUN pacTEHUII»
JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U
KUBOTHBIX. [IpakTnyeckaspabora
«IIpuBUBKapacTeHUI»

0.5

0.5

97

CoxpaHeHue, u3y4eHue u
WCTIOJIh30BaHNE TEHETUIECKUX

pecypcoB

98

99

BI/IOTeXHOHOFI/Iﬂ KaK HayKa nu
OTpaciib TPOU3BOJICTRA.
[IpakTnueckas pabora «M13yuyenue
00BEKTOB OMOTESXHOIOT I

OCHOBHBIeHaHp ABJICHUACHUHTCTHUYCCK

0.5




obnoaorun
10
0 XpOMOCOMHAs U TeHHAAUH)KEHEPUS 1
10
) MeaunuHCKNeOnOTEXHOIOTUN 1
10 PesepBubiii ypok. [loBTOpeHue,
) 000011IeHNE, CHCTEMATH3AIHS 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 10 135
[TPOT'PAMME 2




11 KIIACC

Ne

n
/

I

Temaypoxka

OBostonroHHasTeopus Y.
HapBuna

JIBrKyI1IME CUITBI 3BOJIIOLIUU
BU10B 10 Y. JlapBuny

KoanuecTrBouacos

Bce
ro

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Haranzy
YyeHH s

JIeKTPOHHBbIeU(POBHICOOPa30Ba
TeJbHbIepecypChl

Bopr0Oa 3a cymecTBoBaHmE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oTOOp

DopMUPOBAHUECUHTETHUECKOINTE
OPUMIBOJTIOIIH

OTanbl HBOIOIUOHHOTO
Mpoliecca: MUKPOIBOJIIOLMS 1
MaKpO3BOJIIOLUSA

[Tomyssmms —
3JI€MEHTapHaseAMHULadBOIIOLU
"

3aK0H T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BbIsBICHHE
U3MEHUYUBOCTH Yy 0COOEH OJTHOTO
BUJIA»

0.5

DneMeHTapHbIE)aKTOPBIIBOJIIOI
nn




O ekt ocnoparens. dpdexr
OYTBUIOUHOT'O TOPJIbIIIKA

10

11

12

Murpanuu. M3omsamun

HOMYJISIUI: reorpadudeckas, 1
Ounonoruyeckas

EctectBenHsblit 0TO0p —
HaIpaBJsomui GakTop 1
IBOJIIOLIUU

[TomoBoiioTOOP 1

13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MUKposBotonuu. JlaboparopHas
pabora «3ydeHue apoMopdo30B
Y UAMO0AaNTallui y paCTeHUH U
JKMBOTHBIX»

0.5

14

15

16

[Tpumeps! mpucnocoOieHuit y
Opranu3MoB: Mopoiornieckue,
¢duznonoruyeckue,

OMOXUMHUYECKUE,

MIOBEJCHYECKUE. 1
JlaGopatopHasipaboTta
«[IpucrnocobaeHUsIOpraHu3MoOB U
WXOTHOCUTEJBHAAIIEIECO00Pa3HO
CTB»

Bun, ero kpurepuu u CTpyKTypa.
JlaGoparopHas paboTa
«CpaBHEeHHE BUOB 1O
MOP(OTIOTHIECKOMY KPUTEPUIO»

CrpykrypaBuna 1

0.5

0.5

17

Bunoob6pa3oBanuekakpe3yabTart 1




MHKPO3BOJJIIOLINA

18

19

CBHSLMI/IKpOBBOHIOHI/II/I u
SIIMICMHUOJIOTNH

Makpo3BoJtronusi.

ITaneoHTONIOTrMUECKIIE METOJbI
HN3YUYCHUA 5BOJIOLUU

20

BuoreorpaduyecknemMeToqpn3y4
CHUSADBOJIIOLIAN

21

22

23

24

OMOPHOIOTHYECKHE U
CPaBHHUTEIILHO-
MOP(}HOIOTHUECKHE METOTBI
U3YUYCHHSI SBOJTIOLIUU

MornekynsipHO-TeHETHUECKHE,
OMOXHUMHUYECKHE U
MaTEMAaTHYECKHUE METOIbI
W3Y4YEHUS IBOJTIOIIUN

O01re3aK0OHOMEPHOCTHUIBOJIIOL
5971

AnanTiBHAas paauanus.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOLIUHN

25

HayuHnble runoressl
MPOUCXO0KICHUS KU3HU Ha
3emie

26

27

,ZIOHay‘—IHI)Ie OpeaACTaBJICHUA O
3apOXKACHUHU KU3HU

OCHOBHBIEATATBIHEOPTAHUYECKO
UPBOJIOIINHT

28

FI/IHOTGSI)ISapO)K)IeHI/ISDKI/I?)HI/I




29

Wcropus 3emnu u MeToabl €€
usydenus. JlaboparopHas padora
«3yveHue u onrcaHue
HCKOITAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»

0.5

30

HauanpHble3TanblOpraHnyecKon?
BOJIFOLIUU

31

32

33

OBOIIOLUAIYKAPUOT

OCHOBHBIE 3Talbl YBOJIIOLUN
PacTUTENBHOTO MUPA.
[TpakTrueckas pabota
«3yuenue ocoOeHHOCTEMH
CTPOEHUS PACTCHUMN Pa3HBIX
OTZIEIIOB»

OCHOBHBIE 3TaNbl 3BOJIIOIUH
JKUBOTHOT'O MHUpa

0.5

34

DBOJIIOIUS KUBOTHBIX.
[IpakTuyeckas pabora
«M3ydyenue ocobeHHOCTEH
CTPOEHHS TO3BOHOYHBIX
KHBOTHBIX»

0.5

35

PasBurne xxu3Hu Ha 3emiie 1o
9paM U mepuoaam

36

37

38

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHE KPU3HUCHI
IPOILIOTro

CoBpeMeHHbIN FKOJIOTUYECKUN
KPH3HC, €ro 0COOEHHOCTH
CoBpemeHHascucTeMaopraHuyuec
KOTOIIPOLIIIOTO




39

OCHOBHBIECUCTEMATUUYECKUETPYTI
IIBIOPraHU3MOB

40

41

AHTpOI10JIOTHS — HayKa O
YeJIOBEKE

Pa3BuTue npeacraBieHuit o
MIPOMCXOKICHUH YETIOBEKA

42

43

MecTo yenoBeka B CUCTEME
OpPTaHUYECKOTO MUPA.
JlaGopaTopHnas pabota
«M3y4enune ocobeHHOCTEH
CTPOCHUSI CKEJIeTa YeIIOBEKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM

JIBM>KYIIIMECUIIBIAHTPOIIOTEHE3A

0.5

44

45

CooTtHo1leHne OMOIOTUYECKUX U
COLMATBHBIX (JaKTOPOB B
AHTPOIIOTEHE3e

OCHOBHLICCTaI[I/II/IaHTPOHOFCH €3a

46

TTaneoreneruka u
[MaJIeOT€HOMUKA

47

48

49

9BOJ'IIOI_II/I$ICOBpeMeHHOI‘O‘-ICJ'IOBG
Ka

YenoBeueckue pachl.
[TpakTiueckas pabota
«3y4yeHne 3K0JI0rM4eCKuX
aJanTanui 4YeJIOBEKa)

MC)I(I[I/ICL[I/IHJ'II/IHapHLICMCTOI[LIaH
TPOIIOJIOTHH

0.5

50

3apoxaeHue u
paSBI/ITI/IeSKOJ'IOFI/II/I




51

MeTo1bI KOJIOTHH.
JlaboparopHas paboTa
«3yuenne meTon0B
DKOJOTHYECKUX HCCIIEAOBAHUI

0.5

52

3HaYeHNE IKOJIOTUUECKAX
3HAHUH U1 YeIOBEKA

53

54

55

56

57

DKOJI0rn4ecKrePaKkTOphI

Abuotnueckue axropsl. Cer
KaK 9KOJIOTUYECKHUI (haKTop.
JlaGopaTtopHnas pabota
«BpIsiBIICHHE TIPUCTIOCOOICHU I
OPraHU3MOB K BIIUSTHHIO CBETa»

AlGuotnueckue GpakTOpHI.
Temmeparypa kak
9KOJIOTUYECKUN (PaKTOp.
JlaGopaTtopHnas pabota
«BpIsiBIICHHE TIPUCTIOCOOICHU I
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

AbuoTtnueckue GpaxkTopsl.
Biia’)xHOCTB Kak 3KOJIOrH4ECKUN
daxTop. JIaboparopHas paboTa
«AHaTOMHYECKHE 0COOEHHOCTHU
pacTeHni U3 pa3sHbIX MECT
oOUTaHU»

CpenploOuTaHUSOPTaHU3MOB

0.5

0.5

0.5

58

buonornuecknepuTMsl

59
60

KuzHeHHbIEPOPMBIOPTaHU3MOB

buoTtnueckuedaxTopsl

—_— | | |




61

3HaueHne OMOTHYECKHUX
B3aMMOJACUCTBHI 11
CyIIIECTBOBAHMS OPraHU3MOB B
cpene oouTaHus

62

DKOJIOrN4eCKUEXapaKTEPUCTUKH
HOMYJISILIUU

63

64

65

OCHOBHBIE TIOKa3aTeIH
Nnomyadanuuu: YuCJICHHOCTD,
IUIOTHOCTb, BO3PACTHAS U
H0JIOBAsi CTPYKTypa

OcCHOBHBIE IIOKa3aTeIH
HOMYJISILUH: POXKIAEMOCTb,
IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU
OKOJIOrH4YecKasCTpYKTypamoIy
ALUU

66

JlnHaMuKa nomyJsinuu u eé
peryusanus

67

68

69

Kpussie pocta yncieHHOCTH
nonynsiuy. Kpuble BbKUBaHUS
OKoJoruyeckas HUIIA BUAA.
JlaGoparopHas paboTa
«[Ipucnocobnenus cemsH
pacTeHUM K pacCEICHUIO»

Bunkakcucremanonynsuui

0.5

70

71

3aKOHOMEPHOCTH TTOBEJCHUS 1
MI/IFpaHI/Iﬁ JKNUBOTHBIX

Co00111eCTBOOPraHU3MOB —
OMOIIeHO3




72

31(0CI/ICTeMaKaKOTKprTaSICI/ICTCM
a

73

74

KpyroBopor BelecTs 1 IOTOK
SHEPrUM B 3KOCHUCTEME

OCHOBHBICIIOKA3aTSIINIKOCUCTEM
bI

75

76

7

OKOJIOTrn4YeCKUENPaMu bl
N3menenunscoodecTs —
CYKLIECCUU

[IpuponHbIE SKOCUCTEMBI.

DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBIMOPEHN U OKEaHOB

78

[IpupoaHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYH/JIP, JIECOB,
CTEINEH, IyCThIHb

79

80

81

AHTpOHOFeHHBICBKOCI/ICTeMI)I

YpbOoskocucTeMBl.
[TpakTiueckas pabota
«3yueHue u onucaHue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUN
OpPTaHU3MOB B 9KOCHCTEMAX

0.5

82

MexaHNU3MBI BO3I€HICTBUS
3arpsi3HEHUH pa3HBIX TUTIOB Ha
CyOOpraHu3MEeHHOM,
OpPTraHU3MEHHOM,
MONYJSLIMOHHOM U
HKOCHUCTEMHOM YpPOBHSAX




buocdepa —

83 oOmierianeTapHas000109Ka3eMIT
u

24 VYuenne B. U. Bepnaackoro o
omnochepe

25 3aKOHOMEPHOCTHUCYILIECTBOBAHUS
ouochepsl

26 KpyroBopots! BelecTs u
OMOre0XMMHUYECKUE LIUKIIbI

87 3oHanpHOCTH OHOChepHI.
OcHOBHBIE OMOMBI CYIIN

88 YcroitunBocThOHMOChHEPHI

29 DKOJIOTUYECKUE KPU3UCHI U UX
NPUYHHEI

90 Bo3zaeiicTBueuenoBekanabuoche
py

91 AHTpONOreHHOEe BO3/IEHCTBHE HA
PaCTUTENbHBINA U dKUBOTHBIM MU

92 OxpaHanpupo/ibl
OCHOBHBIE PUHIIHIIBI

93 YCTONYHMBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MIPUPOJIBI
PanuonansHoe

94 | MPHPONOMONL30BAHKE K
COXpaHeHHe OMOJIOTUYECKOTO
pa3zHooOpazus 3eMiun
O00011EeHME 10 TEME

95 «MHUKpO3BOIIIOLUA U €€

pe3yJIbTaThD)




O00011IeHUE TT0 TEME

96 «MaxpoaBoJronus 1 eé 1
pe3yJbTaThD)
O60061eHne o Teme

97 «IIpoucxoxxeHue u pa3BUTHE 1
JKU3HU Ha 3eMJie»
O000111EeHME 110 TEME

98 «IIpoucxoxieHue 4yeIoBeKa — 1
AHTPOTIOTEHE3)»
O060061IEHNE 10 TEME «DKOJIOTHUS

99 — HayKa O B3aMMOOTHOILECHUX 1
OpPTaHU3MOBY

10 O6006menne o Teme 1

0 «Opranusmsl U cpeaa OOUTaHUS

10 O06o061IeHne 1o TeMe «IDKOJIOTHS |

1 BHJIOB U ITOMYJIALIAN»

10 OOGoOGmenue no reme «bruochepa |

2 — rmo0anbHast SKOCUCTEMAY

OBIIEE KOJIMYECTBO UACOB 102 75

I10 ITPOTPAMME
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