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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmery "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpeqHero odiiero oopa3zoBaHusl pazpaboTaHa Ha ocHoBe dDenepaibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumny,
OI'OC COO, Konuemnuuu mnpenonaBaHusi yuyeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOXKEHHUH (eiepanbHoil pabouel mporpaMMbl BOCIIUTAHMSL.

VYyebnsiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB TMpeAMeTHOU obnactu «EcrecTBeHHO-
HayuHble mpeaMmeTsl». CormacHo mnonoxenmsiM DPI'OC COO mnpodunbHbIe
y4eOHbIE MPEIMEThI, U3y4YaeMble Ha YriayOJEHHOM YpOBHE, SIBISIOTCS CIOCOOOM
muddepennman  oOydeHUss Ha YpOBHE CpeAHero ooiiero oOpa3oBaHUA U
OpU3BaHbl O0ECHEUUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOLIUM, CPEeIHUM
o0IINM, CPEeTHUM MPO(EeCCHOHANBHBIM U BBICHINM 00pazoBaHueM. B To ke Bpems
KOKIBIA W3 JTUX YUYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHNEe O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1ay, CBA3aHHBIX C MpodopueHTanred 00y4arouuxcsi U CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOM O0JIACTH HAy4YHOI'O 3HAHUA, CBA3aHHOrO ¢ OWOJIOrHEH,
MEIUIUHOM, SKOJOTUEN, ICUXOJOTUEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mnpenmery "buomorusa" maér mpeacrtaBieHHe o
Heau M 3ajadax u3ydeHusi yueOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OomnpeaesieT o0si3aTeNbHOe (MHBapUAHTHOE) TPEAMETHOE CO/IEPKaHUE, E€ro
CTPYKTYpUpOBaHHE IO pa3fenaM U TeMaM, paclpeleieHe Mo Kiaccam,
PEKOMEHIyeT MOCJIeI0BAaTeIbHOCTh H3yUeHUs ydeOHOro marepuana ¢ Y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mno Ouonoruu
peanu30BaH NPUHLMI MPEEMCTBEHHOCTH C H3YyYE€HUEM OMOJOTMHM Ha YPOBHE
OCHOBHOTO  oOmmiero oOpa3oBaHusi, Omarogaps 4YeMy MpPOCMAaTPUBAETCS
HAIpaBJIEHHOCTh HA MOCJIENYIOIIee pa3BUTHE  OWUOJOTMYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS], MPEICTABIECHUNA O 30pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OepeKHOro OTHOILIEHUS K OKpY’Karomed mnpupoaHou cpene. B
nporpaMMe Mo OWOJIOTHM TaKXe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOrO MpeamMera
«buonorus» B peanmmszaiuu  TpedoBanuii DI'OC COO k nIAHUPYEMBIM
JUYHOCTHBIM, METAIlpPEAMETHBIM M TMPEAMETHBIM pe3yJibTaTaM OO0y4YeHUs U B
GbopMHUpPOBAaHWM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBHOW  JIEATEIbHOCTH
o0yyaromuxcsi MO0 OCBOEHUIO COJIEpkKaHUSI OMOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

VYyebnsiii npenMer «buonorus» Ha ypoBHE cpeqHero odmiero oopa3zoBaHus
3aBepuiaeT OMOJIOTMYECKOEe O0Opa3oBaHWE B IMIKOJE U OPUEHTUPOBAH HA



pacimidpeHre U yriyOjaeHue 3HaHHM O0y4aromuxcs O >KMBOM IPUPOJIE, OCHOBAX
MOJIEKYJISIDHOM W KJIETOYHOW OHMOJOrMH, 3MOPHOJOTMM W OHOJOTMU Pa3BUTHS,
TE€HETHKHU, CEJIEKINU, OMOTEXHOJIIOTHH, SBOIIOLMOHHOIO YUYE€HUS U SKOJIOTUH.

N3yyenne yueOHoro mnpenmera «buosorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY IOTYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHMsI B  By3ax W OpraHU3alMsX  CPEIAHEro
npodeccroHanbHOro oopa3zoBanua. OCHOBY €ro CoAepX aHUs COCTABIISIET CUCTEMA
OMOJOrMYEeCKUX 3HAHWM, TMOJYYEHHbIX MpU  HU3YYEHHUH OOYyYaroLUUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3J€jIOB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusa, B 10—11 knaccax 3Tu 3HaHWS TOJy4aroT pa3BuTHe. Tak,
paciiipeHsl U YIJIyOJieHbl OHMOJIOTMYECKHE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiXx, OpraHM3ME YEJOBEKa, OONIMX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIAJHOIO U IOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIOIb30BATh KAaK OPUEHTHPHI JJI MOCIEIYIOLEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTerpanus OHMOJIOTMYECKUX 3HAHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMM, TOJYYEHHBIMU OOYHYAIOIIMMUCSA MPU H3y4YEHUU
(u3HKM, XUMHH, reorpaduu 1 MaTEMATUKH.

CrtpykTypa mporpammbl 1o yuyeOHOMy mnpenmery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBII W 3BOJIOLMOHHBIA TMOAXOABl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3aliy, IBOJIIOIMU OPraHUYECKOro MHpa Ha 3eMJle,
coXpaHeHus OuoJIorMueckoro pasHooOpasusi 1iaHeTel. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OMOJOruM, SMOpPUOJIOTUU U
OMOJIOTHHM Pa3BUTHA, TEHETUKU M CEJEKIUHU, OMOTEXHOJOTUU M CHUHTETHYECKOMN
OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS OOydaroumxcs Mo OOTaHHUKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBONIOIMOHHOE
y4€HHUe, OCHOBBI SKOJIOTHH U yueHue o orocdepe.

VYuebnsiii mnpeamer «buomorms»  mpu3BaH  00ecmeYMTh  OCBOCHHE
oOy4JaronmmMucs OMOJIOrMYECKUX TEOPUN M 3aKOHOB, UEH, MPUHIMIIOB U MPABUIL,
JeKalINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, 3HAHUH O
CTPOCHUHM, MHOrooOpasMu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALNH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEI0BAHUSX B OMOJIOTUY, MPUKIAAHBIX aCTIEKTaX OMOJOTMYECKUX 3HAHUU. [[s
pa3BUTUSA M NOJJEP)KAHUS HHTEpeca oOydaroumxcs K OWOJIOTMHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuaia B COJAEPKaHUHU MPOTrpaMMbl
10 OMOJIOTUH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHUS U Pa3BUTHUSA
TOM WM WHOW o0nacTh OWONOrMM, BKIIAJOM OTEUECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BaXKHEUIINX OMOJIOTMUYECKUX U KOJIOTUYECKUX MTPOOIIEM.



[ens m3ydeHnust yaeOHOTO mipeameTa «bruonorus» Ha yriryOJIEHHOM YPOBHE —
OBJaJicHUE  OOYYaIOIMMUCA 3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAJbHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra MW MpUOOpEeTEeHHWE YMEHUM
UCIIOJIb30BaTh ATU 3HaHUS B (JOPMHUPOBAHUU MHTEpPECa K OINpeAesI€HHON 00JiacTu
mpoecCHOHANbHON NIeITeNTbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBeJIeHUS JIJIsl TPOJAOTIKEHUS OUOJIOTHUECKOT0 00pa3oBaHuUsl.

JlocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonmorus» Ha
yriyOJIEHHOM ypOBHE 00€CTIeUnBAETCS PEIICHUEM CIIETYIONINX 3a7a4:

OCBOCHHE OOYYAIONUMHUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOT000pa3vMM M OCOOCHHOCTSIX OMOJOTMYECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIINS, BU, OMOTeo1eH03, Onocdepa); O BHIIAIONUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaromMxcsi ¢ MEeTOAaMH TMO3HaHUSl >KUBOM TMPUPOJIBI:
UCCJIEIOBATENIbCKUMHU  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJEKYJIsipHOM U
KJIETOYHOM OHOJIOTMH, SMOPHOJOTMA W OHOJIOTMHM pa3BUTHUS, TEHETHKU U
CeJeKIMU, OWOTEXHOJOTUH W CHUHTETHMYECKONW OWMOJIOTUM, MaJICOHTOJOTHH,
AKOJOTMHU);  METOJaMU  CAMOCTOSITEJIbHOTO  TMPOBENEHUS  OMOJOTHYECKHX
UCCJIeIOBaHUM B JabopaTopud W B Tmpupoje (HabOoleHue, H3MEpeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJaZicHUE OOYYaOIIMMUCS  YMEHHUSMH: CaMOCTOSITEIbHO  HAXOJIUTh,
aHAJIM3UPOBATh M HCIIOJIb30BAaTh OUOJOTHYECKYI0 HH(GOPMAIIHMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJHMKOHN; YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIUATbHO-DKOHOMUYECKHMMH U  JKOJOTUYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHHWBATh IOCJIEACTBUS CBOEM JEATEIbHOCTH IO
OTHOIIEHUIO K OKpY)Karollel MNpUpOAHON cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO0  OKPYXKAIOIMMX  JIIOACH; OOOCHOBBIBATH ¥ COOJIOJATH  MEpHI
npoHIIaKTUKA MH(EKIIMOHHBIX 3a00JI€BaHMI, MTpaBuia MOBEICHUS B NMPHUPOJAE U
oOecrieueHnss 0€30MaCHOCTH COOCTBEHHOM >KM3HEAESTENbHOCTH B UPE3BbIYATHBIX
CUTyallsIX MPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y O0YyYaAIOIMMUXCSI UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IMpOIIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHOJIOTHH, DEIIAEMbIMU €I MPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCJIEI0BAHHUS, MPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHNM, pelIeHus] OMOJIOrHYeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YyYaIONUXCsl IICHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJICTIFHBIM €€ 00bEeKTaM U SBICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYypbl TIOBEIACHUS B TPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOydYaloIMUMHCS  KOMIETEHTHOCTH B palMOHAIHLHOM
MPUPOJIOINOIL30BaHUU (COOJIIOICHUE TIpaBUJ TOBEJICHUS B TPUPOJE, OXPaHbI
BUJIOB, 9KOCHCTEM, OHMoc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3J0POBBS
OKpyXKaromux JroAeil  (coOmtomeHuss Mep mnpoduuiakTukyd — 3a00JeBaHUM,
obOecrieueHrne OE30MACHOCTH JKU3HENEITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaAIUAX
IPUPOJHOTO H  TEXHOTCHHOT'O  XapakTepa) HAa OCHOBE HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MOBCETHEBHOMN KU3HU;

CO37laHME  yCIOBUWA  [JI1  OCO3HAaHHOTO  BbIOOpa  OOydYaronmuMmucs
VH/IMBUTy aJIbHOU oOpa3zoBaTeabHON TPaCKTOPUH, CIOCOOCTBYIOIIECH
nocieayomemMy MTpodecCHOHATPHOMY CaMOOIPEICICHUIO, B COOTBETCTBUU C
WHMBUYAJIbHBIMUA UHTEPECAMH U MOTPEOHOCTAMU PETHOHA.

OO6miee yMcI0 YacoB, OTBEACHHBIX HA M3y4YeHHE OUOJIOTHU Ha YriayOJIeHHOM
ypOBHE cpeaHero obmiero oopa3oanus, coctaBimsier 204 waca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJETIO).

OT6op opraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUs OMOJIOTUH
OCYIIECTBIISIETCS ¢ Y4ETOM CHenudUKU ero CoJepKaHHs W HAINpaBJICHHOCTH Ha
POJIOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHWsI B OpraHU3AIMsIX CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIET0 00pa30oBaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUH HA YTITYyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JIA0OPAaTOPHBIX M TpakTUdeckux pador. Takxke ydactue
00yJaronuxcsi B BBIMIOJTHEHUU MPOCKTHBIX M YUEOHO-HCCIIEA0BATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIEIACTCS ydYWTeJIeM Ha OCHOBE HMCIOIIHUXCS
MaTepPHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIACICHHOE KYPCU8OM, HE BXOJIUT B IPOBEPKY
rocyiapcTBeHHoO# utoropoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHast Ouoorusi — KOMIUIeKCHas Hayka. Kpatkast uctopus pazBuTHs
Owomoruu.  buonormyeckne HayKu M HW3yYaeMble ~ MMHU  MPOOJIEMEI.
OyHIaMEHTAIBHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HWCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHne OHOJOTMU B (OPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mMupa. IIpodeccun, cBszanHbie ¢ Ouonorueld. 3HayeHHWE OHOJIOTUU B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEAUIMUHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOJIBI.

JdeMoHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apseni, I'. Mennens, B. U. Bepuanckuii, 1. I1. I1aBnos, . 1. Meunuxkos, H.
U. BaBuios, H. B. Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTHHM C APYTHMH Haykamm», «Cucrema
OMOJOTHYECKHX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YYEHHE

XKuBble cucteMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb M IIEJIOCTHOCTD,
CJIO0XHOCTb W YNOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3auus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMyd KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIIETOYHBIMN,
TKAHEBBIH, OpPraHW3MEHHBIM, MOIMYJISIIUOHHO-BUI0BOMH, AKOCUCTEMHBIN
(Onoreouenotuyeckuit), ouochepusiii. Ilpoueccol, Hpoucxondlive B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKK KuBOro. JKu3Hb kKak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiine >kuBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenune xuBbix cucreM. Metonsl Ouosiormueckoil Hayku. HaOmionenue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBuCUMON U
He3aBUCMMOM 1niepeMeHHOU. [lnanupoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsitue BHIOOPKH U €€ JIOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux maHHbIX. OTIeHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI WCKaXXE€HUS PeE3yJbTATOB JSKcrepuMeHrta. llonsarue
CTaTUCTUYECKOIO TECTA.

JdeMoHCcTpanuu



Tabmuubr u cxembl: «OCHOBHBIC TPHU3HAKU KU3HW», «buonorndeckue
cuctembl», «CBOWCTBAa XMBOW MaTepum», «YPOBHH OpraHU3alMy KUBOU
npupoas», «CTpOeHHE KUBOTHOW KIIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBEeUecKoro opranusma», «buoreomenos», «buocdepa», «MeTomabl
U3YUYCHUSI )KUBOU TPUPOIBD».

OGopynoBanue:  jaboparopHoe  oOOpynoBaHME Uil  IPOBEACHUS
HAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJOB IIPHU
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAs e€auHUIA >KuBoro. Vcropus
oTKpbITUS KIeTKU. Pabots! P. I'yka, A. JleBenryka. Knerounas reopus (T. 1lIBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOXKEHUS COBPEMEHHOH KIIETOYHOU
TEOPHHU.

MeTtoabpl  MOJIEKYJAPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpomartorpadusi, 3MeKTpodopes, METOJ MEUYEHBIX aToMOB, Au(depeHIalIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Koughoxanvuas muxpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toprpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. lneiinen, P. Bupxos, K. M.
boap.

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOI, «DIEKTPOHHBI MHUKPOCKOID,
«Vcropust pa3BUTUS METOJIOB MUKPOCKOTIUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpenapaTrbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

IIpakTnueckas padora «M3ydyeHne MeETOAOB KIETOYHOW OHOJIOTUU
(xpomarorpadus, snexkrpodopes, auddepeHImaaTbHOe IEeHTPUYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Bonma m e€ posp Kak pacTBOpUTENs, PeareHra, y4acTHe B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPEryisiuu. MuHepanbHble BEUIECTBA KIETKH, UX OMoOJIorHMuecKas
poJib. POJIb KATHOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BeIlIECTBA KIETKUA. buonormyeckue mnonaumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OenKoBOUM Mosiekybl. [lepBuunas
CTpYKTypa Oenka, MENTHAHas CBA3b. BTOpuyHas, TpeTUYHas, 4YEeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukarmss — OeiakoB.
buonoruueckue Qynkiuu 6enkoB. Ilpuonul.



YraeBoasl. MoHOCaxapubl, AMcCaxapuibl, OJIMTOCAXapUIbl U OJIHCAXaPU/IbI.
O6mwmii 1aH CcTpoeHHs U (PU3HKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMMN yTiIeBOIOB.

Jlunuapl. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukarys Tunuaos.
Tpurnunepunsbl, ¢GocPomunuasl, BOCKHU, cTepoubl. buomornueckue QyHKIMH
munuioB. OO1IMe CBOMCTBAa OUOJIOTHYECKUX MEMOpaH — TEKYU4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJHK um PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunmun xommuiementapHoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinasi cnupans. Mectonaxoxaenue u ouonorndeckue ¢pynkuuu JIHK.
Bunpl PHK. ®yuxkunu PHK B kiietke.

Crpoenue monekyiabl AT®. Makpospruueckue cBszu B Mosekyiae ATO.
buonoruueckue ¢pynkiuu ATD. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHasi OMOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEIOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OWOMOJeKyl. Mooderuposanue
CMPYKmMypsl U QYHKYUi OUOMONIEKYL U UX Komniekcos. Komnvromephwiii Ouzaiin u
opeanuyecKull CuHme3s OUOMONLEKYI U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptperst: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE.

Tabmuubr u cxembl: «llepuogmdeckas TabaUIAa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIBI», «BemecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJEKyJbD», «CTpoeHHe MOJIEKYI
yriieBoaoB», «CTpoeHHe MOJIeKysl JUnuaoBy, «HyKIEMHOBBIE KHCIOTBHI»,
«Crtpoenune monekynsl ATO».

OO6opyaoBaHue: XMMHUYECKasi MOCyAa U 000pyI0BaHHUE.

JlabopaTtopHas paGora «O6Hapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
peaKIuii.

JlaGoparopuass  paGora  «lccnemoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KIIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumnbl KIETOK: JSyKapuoTUueckas W mpokapuoruyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKU.



Ctpoenue nmpokapuoTuueckom kiaeTku. Kierounas creHka OakTepuil 1 apxei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPO(PHONM M aBTOTPO(HOH MPOKAPHUOTUYECKHX
KJIETOK. MecTo U poJib MPOKapHuoT B OMOLIEHO3aX.

Crpoenue u (bYHKIMOHUPOBAHHE DYKapUOTUYECKOU KJIETKHU.
[Ina3smarnueckass wmemOpana (rorazmanemma).  CTpykTypa IJIa3MaTUYeCcKoOn
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IMIa3MaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obnery€éHHas auddys3us), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIM
aKTUBHBIA TpaHcnopt). [lomymponurniaeMmocts MeMOpanbl. PabGorta Hatpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuTo3. DK3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PACTEHH, TpHOOB.

Huronnaszma. [{urozons. Lutockener. [IBuxkenue nuromiazMbel. OpraHouibl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: JHAOIUIa3MaTHuYecKas CeTh
(OIIC), ammapart ['ompmku, TU30COMBI, UX CTpoeHHE M (YHKIMH. B3ammocBs3b
OJTHOMEMOpaHHBIX OPraHouAOB KIETKH. CTpOeHHE TpaHyJISPHOIO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJICTOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyispHBIM)  DHAOIUIA3MATHYECCKUN
petukynym. CekperopHas QpyHkuusa anmaparta ['onbmxu. Moougurayus 6enkoe 6
annapame [ onvoxcu. Copmuposka oenkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KieTke. Bakyonu pactutenbHbIx KieTok. Kietounsit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMABl  KIETKHA:  MHUTOXOHAPHUH,  ILUIACTHUJIBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u 1iactui. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOUIMX  3YKapHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIIACTHI BBICIIINX PACTEHUM.

HememOpanubie opranousl kiaetku CTpoeHre W GyHKIIMH HEeMEMOPaHHBIX
OpraHoOU/I0B KJIETKH. Pu6ocomel. Ilpomedsicymounvie Qunamenmeo.
MukpodunaMeHTbl. Axkmunogvle Muxpoguiamenmol. MplllIeUHbIE  KIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleuHblx Kiemok. Mukporpy6ouku. KinetouHslil
ueHtp. CrTpoeHHe M JBUKEHUE KIYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnule benxu.

Anpo. Obonouka sapa, XpoMaTUH, KapuoILia3Ma, SPBIIIKUA, UX CTPOECHUE U
¢byukunu. SnepHsiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoyioKeHUE
XpoMOCOM B UHTepha3HOM slpe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL Jlunamuxa s0epHou 00010YKU 8 Mumo3ze. HoepHbiil
Mpancnopm.

Kinerounsie BkitoueHusa. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpanuu



[ToptpeTtsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHUE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KIETKW», «CTpO€HHE  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MpOKapHUOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKkTepralbHbIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpPOEHHS KIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTnuyeckas padora «/3ydeHue CBOMCTB KICTOUHON MEMOPAHB.

JlabopaTopHas pabora «JccnenoBaHue mIasMonM3a W JAEIUIa3MOJU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas  paGora  «l3yueHue  [ABWKEHUS  LMUTOILIa3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIUU B KJIeTKe

AccUMMIIALINS ¥ AUCCUMUWISILIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA W TeTepoTpOdHBIM. YdacThe KHUCIOopoaa B OOMEHHBIX
npoleccax. OJHepreTuueckoe ooOecrnedyeHue kKieTku: mnpeBpamienne AT B
oOMeHHBIX Tmporeccax. DepMEeHTATHUBHBIM XapakTep peakuuil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAaHHU3M JICHCTBUA.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OpPraHUYECKUX BemIECTB B KieTke. DortocuHTes.
Anoxcueennvill u okcuceHHwvl omocunmes y 6axmepuu. Ceemocobuparoujue
nuSMeHmvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poap XJI0pominacToB B IpoLecce
¢dotocunreza. CreroBas u TeMHOBas pa3bl. Pomoovixanue, Cs., Cs. u CAM-munuvr
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pasznudHbiX (HaKTOpOB
Ha CKOpoCTh (poTocuHTe3a. 3HaueHue (POTOCUHTE3A.

XEeMOCHUHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGUIUPYIONIME OaKTepuH, >KeJIe300aKTepuu, cepoOaKTepUH, BOJAOPOHbBIE
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaer Opoxenus. [IpoaykTel OpokeHHS W WX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAuTE N O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Orarnbl HSHEPTETHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonoruueckoe OKUCIeHHE, WK KIETOYHOE AbIXaHue. Poiib MUTOXOHApPUI B
mpolieccax ouosornyeckoro okucieHud. [ukmiueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss memopannoeo epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwel. IlpeumyiiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHa poOHbIM. DH(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue GpepMeHTa», « XeMOCHHTERY.

OO6opynoBaH#e: CBETOBOM MHMKPOCKOI, 00OpYAOBaHHUE JUIsl TMPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora  «l/3ydyeHuMe  KaTalUTUYECKOW  aAKTUBHOCTH
(bepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTalasbl)».

JlabopaTtopHas padora «M3ydeHue (epMEHTATUBHOTO paACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

JladbopaTtopHas pabora «CpaBHeHue mpoiieccoB (OTOCUHTE3a U
XEMOCHHTE3a».

JlabopaTtopHas paGora «CpaBHEHHE MPOIIECCOB OPOKEHUS U TBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpuunoro cuHte3a. [IpuHIMI KOMIUZIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOIO CHHTe3a. Peanuzanus HacieacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuudbeil cuHte3 PHK. I[Ipunumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue tpancnoptabeix PHK B 6uocunTtese Genka.
VYcnousi O6mocunre3a Oenka. KomupoBanwe ammHOkucior. Pombp pubocom B
OounocuHTe3e Oernka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalusi reHoma y
IPOKApUOT U DYKApUOT. Perynsanus akTUBHOCTH T€HOB y Mpokapuor. ['mmoresa
onepoHa (®. XKako0, K. Mano). Monexynapusie mexanuzmvl IKCNPeCcCcull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kinerounslii romeocras.

Bupycel — Heknerounbsie (GOpMbI JKU3HU M 00JUraTHBIE Mapa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
IHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupychbie 3aboneBanus 4enoBeka, *KuBOTHBIX, pactenuid. CITN]Jl, COVID-
19, conanbHble 1 MEAUIIMHCKHAE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oanHvlx. Hanomexunonoeuu 6 buonoeuu u meouyune.
LIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 0ocmasKu 1eKapcms.



JdemoHcTpanuu

[Toprpetsr: H. K. Konbnos, /1. Y. iBanOBCKHIA.

Tabmuubl u cxembl: «brocunres Oenkay, «I'eneTnyeckuit kon», «Bupyco»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ’KusHeHHBIN HUKJI KJICTKH

Knerounsiii 1wk, ero mnepuoasl u peryimsauus. WHtepdaza u MuUTO3.
OcoOeHHOCTH TMpoLIecCOB, MpoTeKarouux B HHTep¢aze. [loaroroBka KieTku K
nenenuto.  I[lpecunretmyeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHM U
NOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TEPUOBI HHTEP(DA3HI.

Marpuunbiii cunte3 JHK — permmukanms. [Ipunuunel permmkanuu JHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTb.
Mexanusm pernkaunn JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIA HAOOp KIETKM — KapuoTuil. JIUIUIOMAHBIA U
ralioniHbIi  Habopbl XpoMocoM. ['omosornunbsle  xpoMocoMbl. [lomoBble
XPOMOCOMBI.

Henenne kietkn — MuTo3. CTaauu MHUTO3a M NIPOUCXONAIIME B HHUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToKMHE3. buonmorndeckoe 3HaueHUE
MUTO3a.

Perynsuust MutoTmyeckoro uukia kietku. [Iporpammupyemasi KieTouyHas
rudenb — anomnTro3.

Knerounoe sinpo, XpoMocoMmbl, (yHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «ljupposas
KliemKkay — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuiel u cxeMbl: <«OKU3HEHHBIN MUK KIETKHU», «Muros», «CrtpoeHue
xpoMocom», «Permukarus JTHK.

OO6opyioBaHKE: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: « MUTO3 B KIIE€TKaxX
KOpEIIKa JIyKay.

JlabopaTtopnas  paGora  «lM3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTopHas padora «Habmronenre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI U JKU3HENEATECIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBbIE TpHUObI, OIHOKIETOYHbIE
BOJIOPOCTH, ApYyrue NpoTUCThl. KoJloHHWAIbHbIE OPTaHU3MBI.



B3auMocBsI3p 4acTel MHOTOKIETOYHOrO OpraHu3ma. TKaHW, OpraHesl H
cucteMsl opranoB. OpranusM Kak eInHOe neioe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIAS, OCHOBHAas, MexaHudyeckasd. OCOOCHHOCTH CTpOEHUS,
GbyHKIUN U pacoNiOKEeHHS TKaHEH B opraHax pacTEeHUM.

TKaHU KMBOTHBIX U YEJOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCMHUTEINIbHAS, MblllleuHast, HepBHass. OCOOEHHOCTH CTpoeHus, (PyHKUIUA u
pacmnoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U
CHCTEMBI OPTaHOB KUBOTHBIX U YeoBeKa. DYHKIIUU OPTraHOB U CUCTEM OPTraHOB.

Onopa Tena oprann3smMoB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBmxeHne  opraHu3MoB. J[BHJKEHWE  OJHOKJIETOYHBIX  OPraHMW3MOB:
amM&0OoUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBH)KEHHME MHOTIOKIIETOYHBIX J»XUBOTHBIX M YEJIOBEKA:
MblIlieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. Ilormomenue BOABI, YIVIEKMCIONO rasa |
MHUHEpPAJIbHBIX BEUIECTB pacTeHUsIMU. Ilutanue XKUBOTHBIX. BHyTpuUIlOn0oCTHOE U
BHYTPUKJIETOYHOE TNHIleBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenpHbie kene3bl. llumieBapuTenbHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue skuBoTHbIX. [uddysus
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. JlpIxarenbHasi IOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. J[pixaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIIO)KHEHUE CTPOEHUSI JIETKMX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MNTUL U
MJIEKONUTAIOMUX. Perynsiius npixanus. JlpixarenbHble 00bEMBI.

TpaHCcrIOpT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOIIOLHMOHHBIC
YCJIO)KHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua u €€ peryJisinus.

Beigenenue y opranusMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIJCICHUS.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Beiaenenue y



MTO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (QyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKIETOYHBIX OPraHu3moB. CHopsl
OakTepuil M UUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kyrtukyna. Cpenctsa macCUBHOW M XUMHUYECKOM 3a1IUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKPOBBI M HMX MPOU3BOJIHBIC.
3ammTa opranusMa ot OosjesHeil. IMMmyHHas cuctema uenoBeka. KietouHbiii u
TYMOPaJIbHBIA UMMYHUTET. Bpoxa¢HHBIN W NpuUOOPEeTEHHBIN crenupuIecKuii
UMMYHHTET. Teopusi KIOHaIbHO-celeKTUuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnaiimrenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocts u  perymsauus |y OpranusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTs W perymanusa y
pactenuii. PocToBbIE BENIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexkropHas peryasuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTHEeJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOECHUSI HEPBHOM CHUCTEMBI
y KMBOTHBIX. OTHENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycioBHbIE U YCIIOBHBIEC PEDICKCHI.

['ymopanbHass perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenes3pl DHIOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. JleMcTBUE TOPMOHOB.
B3anMoCBsI3p HEpPBHOW UM SHIOKPUHHON cucTteM. ['Hnoranamo-runogusapHas
cucrema.

JdemoHcTpanuu

[Toprper: W. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIC
Bojopociam», «bakrepumn», «lIpocreiimmue», «OpraHel LBETKOBBIX PAaCTCHUI,
«CuctemMpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanm pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTeOsy,
«CTtpoeHue nIMCTOBOM MIACTUHKW», «TKaHU KHUBOTHBIX», «CKEJIET 4eOBEKa»,
«lInmeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/IpixarenbHas

CHUCTEMaY, «HepBHas cuCTEMaY, «Koxay, «MpIeyHast cucrTemMay,
«BpienurenbHas cucTeMay, «IDHIAOKpHUHHas cucteMa», «CTpOEHHE MBIIIIbIY,
«AMmyHUTETY, «Ku11e4ynonooCTHEIC, «Cxema  TIMTaHUA  PACTEHUI,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPHIY,
«Ctpoenne niaHapun», «BHyTpeHHee cTpoeHue 10XkaeBoro uepss», «HepBHas
cucteMa pbiO», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MmiekonuTaromuxy, «HepBHas cuctema uenoBeka», «Peduexcy.



O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pPaKOBHHBI MOJUIOCKOB, KOJUIEKI[UU
HAaCEKOMbBIX, UIJIOKOXKHUX, dHUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyI0BaHuE ISl IEMOHCTPALIMK IOYBEHHOI'O U BO3/IYIIIHOI'O MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0elIKoB Moj JiedcTBreM (GepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKUX, MEXAHU3Ma
JIbIXaTEJIbHBIX JBUKEHUI, MOJIEJIH TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHuasi padora «/3yyeHrne TKaHEN PaCTCHUIN».

JlaGopaTopHasi pabora «/3yyeHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opraHoB IBETKOBOTI'O PACTEHUS.

Tema 10. PazMHoOKeHUe 1 pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OpPraHu3MoOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTaius, KIOHUPOBAHUE.

[TomoBoe pasmuoxkeHue. [lomoBbie kieTkH, wian rameTtel. Meio3. Craauun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. brosorndecknii cMbICIT
Melo3a M TOJOBOro Iporecca. Melo3 U €ro MecTO B JKMU3HEHHOM IIHMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pazputue. I'amerorenes y >kMBOTHbBIX. [1010BbBIE JKETE3bI.
OO6pazoBaHue U pa3BUTUE MOJOBBIX KiIeToK. Criepmarorene3 u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U AMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl
OILUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [laprenorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2n1asHvIX NPodIEM IMOPUOTIOCUL.
Konyenyua mopgocenoe u mooenu mopgocenesa. Craaun >MOpHOTeHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenue. Tumsl  apoOneHUs.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobdnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIONINUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuust). 3akiiajika OpraHOB U TKaHEW U3 3apoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANBHAS WHIYKIIHS).
3aknagka TUIaHA CTPOEHUSL JKMBOTHOIO KAaK — PE3YyJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusHue Ha >MOpUOHANIBHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue x*uBOTHBIX. [locTamMOpuoHansHbIA nepuoi. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro



pa3BUTHUA, UX PACHPOCTPAHEHHE B MpUpOAe. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJISIlIUU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBLHOTO Pa3BUTHS
y KUBOTHBIX U 4YesnoBeKa. [leproasl oHTOreHe3a yenoBeka. CTapeHue u CMEpTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodur m cmopodur. Meiio3 B
KU3HEHHOM IuKie pacteHud. OOpa3oBaHue CHop B IIpolecce Meilo3a.
l'amerorene3 y pacrenuid. OIUIOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIIMA OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOXeHUE», «Tumbl Oecrosoro
pa3sMHOXEeHUA», «Pa3zMHOXKEHHME XITaMUAOMOHAIbD», «Pa3MHOXKEHHUE 3BIJICHBDY,
«Pa3zmHOkeHue tuape», «Meno3», «XpoMocoMmely, «l'amertorenesy», «CtpoeHue
SUIEKIETKH U crepMaro3ousia», «OCHOBHBIE CTaAuM OHTOreHe3ay, «llpsmoe u
HEnpsAMoe pas3Butue», «PaszButue wMaiickoro xyka», «PasButne capanum»,
«Pa3BuTue nArymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUI,
«CtpoeHue ceMsH OIHOJONBHBIX U JIBYJIOJBHBIX pPacTeHUN», « KU3HEHHBIA IUKII
MOpPCKOW  KamycCTbD», <«OKHW3HEHHBIM 1UKI Mxa», <KU3HEHHBIM UK
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD).

OOGopyioBaHME: CBETOBOM MMKPOCKOI, MHUKpONpenapaTrhl SULEKICTOK MU
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JIATYILIKID.

JlabopaTopHas padora «l3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpenaparax».

IIpakTnueckas padora «BrpisiBIieHUE NOPU3HAKOB CXOJCTBA 3apOJbILICH
MTO3BOHOYHBIX )KMBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHHUS BBICIIHUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHN3MoOB

Hcropust CTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykud. Paboter T
Menpens, I'. ne ®pusa, T. Moprana. Posib OT€e4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonbiioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJBTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YACTAsl JIMHUSL, THOPUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TCHETUKH: THOPUAOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Toptpertsi: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuii.

Tabnuirel 1 cxembl: « MeTOIbI TeHETUKUY, «CXeMbl CKPEIIUBAHUS.

JladbopaTopHast padora «J/Ipo3oduna kKak OOBEKT TI'€HETHYECKUX
VICCIIEIOBAHUIY.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHuens — 3aKOH
eaMHO00pa3usi THOPUIOB MepBoro nmokojeHus. [IpaBuino nomuanpoBanus. Bropoi
3aKOH MeHend — 3aKOH pacIlICIUIeHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUs. [ UIoTe3a YUCTOTHI FaMeT.

AHanuzupytolee ckpemnBanue. [[poMexyTOUHbIA XapaKTep HACIETOBaHMUS.
Pacmienienne npu3HakoB MPU HETIOJTHOM JOMUHUPOBAaHHH.

JHurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOT0
HACJICIOBAHUSI  IPU3HAKOB. [{utonorudyeckue  OCHOBBI  JTUTUOPUIHOTO
CKpEILLINBaHUS.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJIEIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TeHaMh. XPOMOCOMHAas
TE€OpHs HACTIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIN MEXaHU3M OIpeEeTIeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporaMmeTHbld Iojd. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpu3HakoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbI ajuienu3M. B3auMoaeicTBue HEaJIEIbHBIX TI'€HOB.
Komnnementapuocts. Onuctas. [lonumepus.

['eHeTUeCcKUl KOHTPOJIb PA3BUTHUS PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3NOJIOTMYECKUX MPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (YHKIUM.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35UH — MHUKPOOHMOM». ['€HeTHdecKrhe acheKTbl KOHTPOJISI U
M3MEHEHHUS HACJIeACTBEHHONU UH(OpPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «IlepBblii 1 BTOpoil 3akoHbl Menaens», «Tpetuil 3akoH
Mengaens», «AHaIM3UPYIOILIEEe CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CuernyieHHOe HaclelI0BaHWE TNPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapnotunm  4yenoBeka», «Kapuotunm gnpozodumnsl»y, «Kapuorum OTHIBD,
«MHOKECTBEHHBIN aJlIean3M», «B3anumoeiicTBe TeHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJEHHS W pAaCHICIUIEHUs MPU3HAKOB, MOJAENb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBaHMS INPU3HAKOB, MOJEIb IS
JEMOHCTpAlUM CIEIJICHHOTO HACJEIOBaHUs MPHU3HAKOB, CBETOBOM MHKPOCKOTI,
MuKponpenapar: «pozoduinay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUS Y APO30(UITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3yiabTaTOB  AUTMOPHIHOIO
CKpEUIMBaHUS Yy AP030(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  (GopMupoBaHUU (PEeHOTHIA.
N3menunBOCTh npr3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanonHas W3MEHYMBOCTh. Poib  cpenbl B (opMUpOBaHUU
MOJU(PUKALMOHHON M3MeHunBOoCcTH. Hopma peakuuum npusHaka. BapuarnroHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MoJau(HUKAIMOHHOU
U3MEHYUBOCTH.

I'enoTunuueckass n3MeHUNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAsL.

KomOunaTtuBHass u3MEHYMBOCTH. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON U3MEHUYNBOCTHU B CO3TaHUU
TeHETUYECKOTO Pa3HOOOpa3us B Mpeesiax 0JTHOTO BUIA.

MyTanmoHHass W3MEHYMBOCTh. BHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbIE MyTaluuuh. SaepHble W
qUTOIIa3MaTuYeckue Myrtanud. CoMaTUYeCKUe W MOJ0Bble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsSI MyTanuid. MyTareHel W WX BJIUMSIHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MpPOIEcca. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B
HacnencTBeHHoW m3meHunBocth (H.M. BaBwiioB). BHesjepHas M3MEHUHMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POb ONUSEHEMUYECKUX (HaKmopos 6
HAac1e0068aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCcTpanuu

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

Tabmuiet u  cxembl: «Bugsl  u3meHumBocTtu», «MoaudukanuoHHast
U3MEHYUBOCTbHY, «KomOuHnatvuBHas M3MEHYUBOCTbHY, «Meriosy,
«OmnogorBopeHuey, «I'eHeTnueckue 3a00JeBaHUs YeIoBeKa», « Buabl myTanuii.



OO6opynoBaHue: XUBbIC W TepOapHBIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (¢poTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHYHUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMoOHHOrO psga U
BAPUALIMOHHON KPUBON».

IpakTuueckas padora «Myrtamuu y gapo3oduibl  (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMa
yenoBeka.  MeToapl  M3y4YeHHsT TEHETMKM  YEJOBEKAa:  IEHEaJOTMYECKUU,
OJIM3HEIOBBIN, HUTOTE€HETUYECKUH, NOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH M. CoBpemeHHOE OIIPENIECIICHUE IrE€HOTHUIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUINUPOBAHKUE, B TOM YHCIIE C MMOMOIIBIO
[M11P-ananu3a. HacnencTtBeHHbie 3a00yieBaHUs YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3HM 4yenoBeKka. bonesHu ¢  HaACIeNCTBEHHOW MPEeApaCIOIOKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JIEYEHUN T'€HETHYECKUX
3a0oneBaHUi 4YesoBeKa. MeIUMKO-TeHETHUYECKOe KOHCYJIbTHpoBaHuEe. CTBOJOBBIE
KJIeTKU. [[OHATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE ACIEKTHI UCCIENOBAHUN B
00J1aCTH peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue (akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJOBEKA K
bU3UYECKOMY U XMMUUYECKOMY 3arps3HEHUIO OKpYKarouien cpeinl. ['eHeTnueckas
NPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToNbl U3yUYEHUSI TEHETHKU
yesnoBekay, «I'eHeTnyeckne 3a00JIeBaHUs YETTOBEKaY.

IIpakTuyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekunsi OpranusMoB

JlomecTrKanus W CelIeKUUs. 3apOoKICHHE CENeKIHH M JOMECTHKALUU.
Yuenne H. WM. BaBumoBa o IleHTpax MNpOUCXOXKIECHHS U MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Ponp ceileknuy B CO3IaHMM COPTOB PACTEHUN U MOPOJ
#uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue id
CEJIEKIIMOHHOU padoThI.

Metoapl ceneKImoHHON paboThl. VCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. DTarel KOMOMHAIITMOHHON CCJICKIIUH. HUcnbiTanue
NPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
(eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJeKIMOHHOM  paloThlI.
PaananroHHbIl 1 XUMHYECKHN MyTareHe3 KaKk UCTOYHHUK MYTalUMN y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOI'O PENAKTUPOBAHHUS W METOJOB
pexoMOuHaHTHBIX JIHK 1715 mosmydeHust iCXoOAHOro Matepuarna ajs CeIeKIUU.

[Tonyuenune MIOJIUILIIONUIOB. BrytpuBunosas ruOpuAN3aLHsL.
Bau3kopoacTBEHHOE — CKpellMBaHue, uiau  UHOpunuHr.  HepoacrBeHHoe
CKpelllMBaHHue, Wiu ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcmonb3oBaHue
rerepo3uca B ceiekuuu. OtmanénHas ruOpuausauus. [Ipeononenune Oecruiogus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMUA PACTEHUN U KUBOTHBIX. «3e1éHas
DesoNIOYUA Y.

CoxpaHeHHE U U3YyYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH H
UX JUKUX pOAMYENd U1 CO3JaHMsl  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. J3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHIX U NPOMbICI0GLIX HCUBOMHBIX
8 Yenax YayuueHus Cywecmeyiouux u co30anus Ho8blx Nopoo, TUHU U KPOCCOS8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MeMOO08 HAYYHBIX UCCIe008aAHUIL,
nepeoosvix uoell u NepcneKmuBHbIX MexHOI02ULL.

JdeMoHCTpanuu

[Toprperer: H. U. BaBumiios, . B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuis! u cxemsl: «LIeHTpBI NPOUCXOKIECHUS U MHOTO00pa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH IOMOJIOTHYECKHX PSAJOB B HACIECACTBEHHONM M3MEHUYMBOCTHY,
«MeTtoabl cenekumy, «OTnanéHHas rTudpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «l3ydyeHue copToB KyJIbTYpPHBIX PACTCHUN U MOPO
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUiD».

IKeKypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CENEKIMH DPACTEHUN H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIFHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIaOOpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOI'O LEHTPA)».

Tema 16. buoTrexHo/I0rus U CHHTeTHYeCKAast OMOJI0TUst

OOBeKTBl, UCHOJB3yEMble B OMOTEXHOJIOTMM, — KIJIETOUHBIE M TKaHEBBIC
KyJbTYpBHI, MHUKpPOOPraHU3MBI, 170'¢ XapaKTEPHUCTHKA. Tpamumonnas
OMOTEXHOJIOTHS:  XJIEOOMEYEeHHEe, TMOJyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOzAenue. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHOIOTMYECKUX
TexHonorui. [IponsBoacTBo Oeaka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIBIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEUAIOIIMECs B IPUPOAE OMOCHHTETUYECKHE MTYTH.



Knerounasa wnxxenepusa. Meronabl KynbTypbl KJIETOK M TKaHEW PAaCTCHUU M
#KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAu3aluss W  COMATHUYECKUN
sMOpuoreHe3. lcnonp3oBaHuE TalIOWIOB B CeJIEKIMH pacTeHuil. [lonyuyenue
MOHOKIIOHANIbHBIX anmumein. HMcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpeHHE. PekoHCTpyKIius
AMIEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonozuu 0300pO8IeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CENIbCKOXO03AUCMBEHHBIX KYIbIYP.

XpOMOCOMHass W T€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBaHue pekomOuHaHTHBIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTMXKEHUsT W  NEPCHEKTHBBI XPOMOCOMHOM W TIE€HHOM  WHYKEHEPHUH.
DKOJOrM4eCKHe U ITUUYECKHE MTPOOJIEMbl T€HHOW NWHKEHEPUH.

Menununckue Ouorexnonoruu. [locrreHomuas uudposas menununa. [TLP-
JIUarHoctuka. MeTaOoJIOMHBIA aHaJIW3, TEHOIEHTPUUYECKHUN aHaau3 MpoTeoMa
YEeJIOBEKA ISl OLEHKH COCTOSIHUS €ro 340poBbs. M CHOJIb30BaHHWE CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-OmoumkeHepus g pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTHM, CO3JAaHHS KOMILJIEKCHBIX
TKaHEW COYETaHUEM TEXHOJIOTMH TPEXMEpPHOro OumonmpuHTUHIra U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 [TePCOHAIU3UPOBAHHON MEIULIMHBI.

Coznanne BEKTOPHBIX BaKIMH C LENbI0 OOecredeHus: KOMOMHMPOBAHHON
3amuThl OT BO3Oyauteneir OPBU, ycTaHOBIEHHME MONEKYJSIPHBIX MEXAHU3MOB
dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00s1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuibl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B IMPOMBIIIIIEHHOM
pOU3BOJCTBEY, «KileTounas nHxxeHepusn», «I eHHass HHKEHEPUSD».

JlabopatopHas padora «3yueHne 00bEKTOB OMOTEXHOIOTHI.

IpakTuueckas padora «llonyueHre MOJIOYHOKUCIBIX MPOTYKTOBY.

JKeKypeusi «buoTeXHONOrMsT — BaxKHEWIIAs TMPOU3BOAUTENBHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue W pasBuTHE 3BOJIONUOHHBIX NPeEACTABICHUNA B
Onosorum

OpomonuonHass teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. /lapBuHa.

JIBrKy1Me cuiibl 3BoJonnu BUAOB 1o Y. JlapBuHy (BbICOKasi MNHTEHCUBHOCTD
pPa3MHOXXEHHS  OpPraHM3MOB, HACJEACTBEHHas WM3MEHUYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cuaTeTHdecko Tteopuu dBomonuu (CTD). HelTpanbhas
Teopust dBomound. CoBpeMeHHas HBOJNIOLNMOHHAs OWOJOrusa. 3HayeHue
ABOJIIOIIMOHHOMN Teopuu B GOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. llImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoii mpupoasl (mo K. Jlunuew)y,
«Jlectouma xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QopmMupoBaHus
NPUCIIOCOOJICHUIT y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyta nytemectBus Y. Japsuna», «Haxonku Y. JlapBunay, «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroobpasue KyJabTypHBIX (GopM
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «CxemMa 00pa30BaHUsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOILIEHUSI JBWXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE MOJI0KEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuust kKak 3aeMeHTapHasi euHUIa SBOTIONNU. COBpPEMEHHbBIE METO/IbI
OIIEHKM TE€HETHYECKOTO pPa3HOooOpa3us W CTPYKTYypbl mnonyisiui. M3meHeHue
reHooH/Ia TOMYJSALMKA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOpbl (ABUKYIIME CHIJIbI) SBOJIOUMH. MyTallMOHHBIHN
npouecc. KomOuHaTtuBHass u3MeHuuBOCTh. [lpelid reHOB — ciydaiiHbie
HEHAIpaBJIECHHbIE W3MEHEHHS 4YacTOT ajuiesied B momyisinusax.  Oddexr
OocHOBaTenst. JDgpgexm Oymuviiounozco eopaviwika. CHudCenue 2eHemuiecKozo
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opetigha 2enos 6
oonvuwux u  manelx  nonyrayusAx.  Murpauuu.  M3omAauus  HOMyJISIUN:
reorpaduyueckas (MmpocTpaHCTBEHHAs), OMoJIorudeckast (pernpoayKTUBHA).

EcrectBennpiii oTOOp — HampaBmsiionmi ¢aktop 3Boaonuu. Dopmbl
€CTECTBEHHOr0  oTOOpa:  JBIXKYIIMH, CTaOWMIM3HUPYIOUIUI,  pa3pbIBAIOIINNA
(nu3pynTuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHHE M HBOJIIOIUS COI[MATBHOTO
MIOBEJICHUS] )KUBOTHBIX.

[Iprcnoco0AeHHOCT,  OPraHM3MOB  KaK  pPe3yjabTaT  MHUKPOSBOJIOLMHU.
Bo3nukHOBeHHe — mpucrnocoOieHud y  opraHuzmMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHuid y opraHu3smMoB: MOp(hOIOrHYecKue,
dusnonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIHHOCTH
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpO3BOIOIUU. M3omsiuus — kioueBod ¢aktop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHJ1I000pa30BaHUS: aJjuIonaTpu4YecKoe (reorpaduyeckoe),



CUMITATPUUECKOE (?KOJIOTHYECKOe), «MT'HOBEHHOE)» (monmmIonaU3aIKs,
rubpuan3aius). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons  sBomtonMoHHOW Omonornu B pa3pabOTKEe HAyYHBIX METOJIOB
coxpaHeHus OMopa3HO0Opa3usi. MUKPOIBOIIONHUS M KOIBOJIOLMS MMAPA3ZUTOB U UX
X0351€B. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O0pbOBI C HEH.

JdemoHcTpanuu

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

Tabmuiel 1 cxeMbl: «MyTallMOHHasT W3MEHYMBOCThHY», «llomynsiuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinGepray», «/IBuxyiue
CUJIBI DBOJIONUNY, «DKOJIOTHYECKAsT M3OJSAIUS MONMYJIAINA CeBaHCKON (openny,
«l"eorpadmueckass W30MANMA  JIMCTBEHHUIIBI CHOUPCKOW W JIMCTBEHHHMIIBI
naypckoiy, «llomynsiroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY, «Cxema
JIEUCTBUSA €CTECTBEHHOro oT00pa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHE,
«HaycTpuanbsHelil Menanu3zMy», «KuBble uckornaemsie», «[IoKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Duznonornyeckue amantanuuy», «lIpucnoco0IeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «CrnocoObl Bugo00pazoBaHus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TPEX BHUJOB JaHIBIIICH», «IDKOJOTUUECKOE BHJA000pA30BAHHE BHUJIOB CHUHUID,
«ITonmunnounel pacrenuii», «KanycTHo-peneuHblil ruOpumy.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHII 1
3BEpel ¢ MpUMepaMy Pa3IMYHBIX PHUCTIOCOOJICHUI, dYydela NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapum pacTeHUW ONWM3KUX BHUAOB, 00pPA30BaBIIHUXCS
Pa3JIMYHBIMHU CLIOCOOAMH.

JlabopaTtopHass paGora «BbIsiBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JladbopaTopuass  paGora  «llpucmocobneHuss  opraHu3sMoB M HUX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTDY.

Jlabopatopnas pabora «CpaBHeHHE BHIOB 1O MOPGOIOTHUECKOMY
KPUTEPUIO.

Tema 3. MaxkpodBosiouust ¥ eé pe3yJabTaThl

Meroapl  u3ydyeHMsT MakpodBoiouuu. [laneoHTonmornueckue  METOIbI
uzydeHus: oHBomoonuu. Ilepexonubie ¢GopMbl W QUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguueckre meTonbl u3yudeHus 3BoonuU. CpaBHeHHE (DIIOpBI U
(dayHsl MaTepuKoB U OCTpOBOB. buoreorpaduueckue obnactu 3emund. Bumbi-
SHJIEMUKHU U PEIUKTHI.



OMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOrHUECKHE METOABl U3yUEHUs
3BOMIOLMU. ['eHeTHYecKkne MEXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a M MOSBICHUS
ABOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbL
PynumenrtapHpie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXMMHMUYECKHE M  MaTeMaTHMYeCKue  METOAbl  M3YUYEHHS  HBOJIIOLIMH.
I'omonornuyneie reHbl. COBpeMEHHBbIE METOIbl MOCTPOEHUS (HUIOT€HETUUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLNS T€HOMOB.

OO0mre 3aKOHOMEPHOCTH (TpaBUja) SBOJIONUN. [Ipuryun cmernvl GyHKyull.
HeobOpatumocTs 3BomonMKU. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIIOLINY.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mromep, O. I'ekkelns.

Tabmuubl U cxembl: «OUIOTEHETUUECKUN Psf JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yobie  smiepwe»,  «Crerouedanby,  «Punuodute»,  «CemeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaguuM 3MOpPUOHAIBHOTO PA3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJIOTUYHbIE OpraHb», «PyIuMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAaOOpHl YENOBEKa W IIMMIaH3e», «[ aBHBIE
HaIpaBJICHUS IBOJIOLUNY, «OOII1E 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOGopyioBaHME: KOJUICKI[MU, TrepOapuu, MYJSKA HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS XKU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayyHble IpencTaBiIeHUs O 3apPOKICHUU KU3HU (KPEalmOHU3M).
['mnoTe3a NOCTOSIHHOrO caMO3apOoKICHHS KU3HU U €€ onpoBepkeHue onbitamMu O.
Penn, JI. Cnanmmanmanmu, JI. ITacrepa. [IponcxoxkaeHue sKM3HA B aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPIraHUYECKON 3BOJIIOLIAH. [ImanerapHas
(reosioruyeckasi) HSBOJIONMS. XUMHUYECKas »SBOJIOLUUS. AOHUOreHHBIM CHUHTE3
OpraHnyYeckux BemecTB u3 Heopranndeckux. Omeir C. Mumnepa u I'. FOpm.
OO6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoainepBaTHas rumoreza A. .
Omnapuna, runores3a nepBuyHoro 0yiaboHa JIx. XonaeitHa, reHeTHYecKasi TunoTe3a
I'. Mémnepa. PuGosumbr (T. Yek) um rumoreza «vupa PHK» V. TI'mnbGepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HUcropua 3emmm um Meromel €€ wusydyeHus. lckomaeMble OpraHU4ecKHe
ocrarku. ['eoxpoHosorus u e€ Meroabl. OTHocuTenbHass U  aOCONIOTHAs
reoxpoHosiorus. ['eoXxpoHonornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIBI, SIOXU.



HauvanbHble 3Tambl opranndeckou sBosirouuu. [losiBieHHE u  3BOJIIOLAS
NEPBBIX KIJIETOK. DBOJIIOIUA MeTa0osn3Ma. BO3ZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJior MEPBBIX Ha 3emiie COOOLIECTB.
Crpomaronutel. [IpokapruoThl U 3yKapUOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTEHE3). DBOTIONUOHHOE TPOUCXOKICHUE
BUPYCOB. [IponcxoXaeHME MHOTOKIETOUYHBIX OPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl BOJIOIMH BBICIINX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosiBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHre UMM cymu. CeMmeHHble pacTeHus. [IpoMcXOoXkIeHHE UBETKOBBIX
pacTEHUH.

OCHOBHBIE 3Tambl JBOJIONHUHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3bI
KHUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbIe KUBOTHBIE. JKM3HB B BOJE. DBOJIIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambuoduii u pentuwiuit. [IpoucxoxaeHue MIIEKOMUTAIOIINX U
ntun. [lpunnun xmoueBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KMBOTHBIMH CYUIU.

PazButne xu3HM Ha 3emie MO dpaM M MEPUOJAM: apXeW, MPOTEPO30M,
najgeo3oi, Me3030¥, KailHo30#l. OOmas xapakTepucTHKa KiIuMaTta U
reoJorndyeckux mnpoueccoB. [losBieHHEe M pacuBeT XapaKTEPHbIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(epHI.

MaccoBbie BBIMUPAHHSI — DKOJOTHUECKHE KPU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUSI MAacCOBBIX BbIMHpaHH. COBpPEMEHHBIN SKOJOTMYECKUN KPU3HC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpemeHHasl cucTeMa OpraHudeckoro Mupa. [IpuHuunbl kinaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITbl OPraHU3MOB.

JdeMoHCTpanuu

[Toptpersl: @. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «CxeMma omnbita @. Penny», «Cxema onbita JI. [1actepa mo
U3YUCHHUIO CaMO3apoXIeHUs *ku3Hu», «Cxema ombita C. Mmmiepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOW  ABodoUMNY»,  «l'€0XpoHOJOrMYecKass  IIKaiay,
«HavanpHble 3Tanbl OpraHUYECKON ABOJIONUNY, «Cxema o0pa3oBaHUs dYKAPUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOM mnpupoab», «CTpoeHHe BHUPYCay,
«Apomopdossl  pactenmity, «Punnodure», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoroknerounsle Bogopocam», «Mxm», «llamoporauku», «l'onocemeHHbIE
pacteHus», «OpranHbl IIBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHUS KHUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmue», «KuieuHonosocTHbIeY,
«IInockue 4epBU», «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltunpy, «Miekonuraromnme», «Pa3BuThe XWU3HH B
apxeuckou spe», «PazBurue :KU3HA B POTEPO30MCKON 3pe», «Pa3BuTue XKu3HU B
NaJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B
KaitHO30MCcKoM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapuyd pacTeHUM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
WUTJIOKOXKHUX, CKEJEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesla NTUI U 3BEpeEl,
KOJUICKIIUM OKAaMEHEJIOCTEH, IOJIE3HBIX MCKOMAEMbIX, MYJISKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  Jga0opatopHas  padora «MojgenupoBaHuE — OIBITOB
Musnnepa—tOpu 1o uzyyeHuro abMOreHHOro CHHTE3a OPraHuYeCKUX COSMHEHUH B
NEPBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydeHue W OmMCaHHWE MCKOIIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IpakTuyeckass padora «M3ydyeHue 0COOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEJIOBY.

IIpakTnueckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOT eHe3

Paznensl n 3anaun anTponosioruu. MeTosl aHTPOIIOJIOTUH.

CraHoBiEHME TPEACTABICHUM O IMPOUCXOXKICHUU 4YeJOBeKa. Pennrnosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBEKa € )KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHUE YEIOBEKA.
CBujgerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJBHO-
MOp(OJIOTUYECKHE, IMOPHUOTIOTHYECKHE, (u3H0I0r0-ONOXUMHUYECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOl CUTHAJIBHOMN
CUCTEMBL.

JIBrkymue cuiibl ((pakTOpbl) aHTPOIIOreHe3a: OMOJIOrMYECKUE, COLMAIbHBIE.
CooTHollleHnEe OMOJIOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTauM aHTpororeHe3a. PaHHHe dYenoBeKOOOpa3HbIe 00€3bsHBI
(MPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
MoIe. ABCTPaONUTEKN — ABYHOTHE NMPEAKH JroJAeH. UenoBeK yMenbli, EpBhIC
W3TOTOBIICHUSI OPYAUM TpyJa. YenoBek NpsAMOXOASAIINN U TEPBBIA BBIXOJI JIOACH
3a mpeaensl  Adpuku. YenmoBexk reWmenbOeprckuii  — 00mMMNA  TIPENOK
HEaHIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. UenoBEeK HEaHAEPTAIbCKUN
KAaK BUJ JIFOJEW XOJIOAHOTO KiauMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[Taneorenerrka u majgeoreHOMUKA.



DBOJIONHSI COBPEMEHHOTO YeJOBEKa. EcTeCTBeHHBI OTOOp B TOIMYJISITUSAX
yejoBeka. MyTalmoHHbIN miporiecc U noiumopdusm. [lomynsiiimoHHble BOJHBI,
npeid reHoB, murpamus U «3PGEeKT OCHOBATENS» B MOMYJIAIHUSIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [loHstue o pace. bosbmme pacel: €BpoIleouIHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOHWJHAs
(a3maTcko-amMepuKaHckas). Bpems u myTu paccelieHHs] 4eloBeKa IO IJIaHETe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucrnoco0aeHHOCTh 4YeNOBEeKa K pPa3HBIM YCIOBUSM OKPYXKAIOMIEH CpEIbl.
Bnusinue reorpaduyeckoil cpeasl M Jpeiida reHoB Ha MOPQOJOTUI0 U
(U3HONOTHIO YETIOBEKA.

MexaucCIuIUIMHapHble  METOAbl B (u3uYeckol  (OMOJOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIONMOHHAS ~ AHTPOMOJIOTHS W MaJICOAHTPOMNOJIOTHUS
YeJIOBEUECKUX NOMyJsUui. bruocolnuanbHble HCCIEIOBAaHUS MPHUPOABI YEJIOBEKA.
HccnenoBanue K03BOIIOIMUU OUOTOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, 4. 4. Pornackuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «I'0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKeNeT 4YeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbIDY, «/[BHXKylIMEe CHUIIBI aHTPOIIOT€HE3a», « IBOIIOIMOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonuTek», «UYenoBek  ymenslit», «Yenosek
npsaMoXoAsIniy, «JlenucoBckuil uenosek» «Heanaepranbipy, «KpoMaHbOHIIBD,
«ITpeaku yenoBeka», «ITamnbl SBOJIOLUU YEIOBEKA», «Pachl UeIoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, IPeIMETOB MaTepHaIbHOU
KyJbTypbl TPEIKOB ueloBeKa, penponaykuuu (Qororpaduu) KapTuH C
MU(OJIOTMYECKUMU W OUOJEHCKUMHU CHOKETaMU TMPOMCXOXKJICHUS 4eJIOBEKa,
doTorpadguu HaxoI0K UCKOMTAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YEJIOBEKa, MOIEIb
yepena 4eloBeKa M 4Yeperna IIMMMIIaH3€, MOJENIb KHCTH 4YeJOBEeKa U KHUCTH
MIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

Jlabopatopnas padGora «J/3yueHne ocoOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «/3yueHne 3K0JIOrHYECKUX aIallTAllNil YEIIOBEKay.

Tema 6. Jxojoruss — Hayka O B3aHMOOTHOLICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIel cpeaou

3apoxzieHre u pa3BuThe dkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CeBepuora, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
9KoJIOTHH. CBSI3b YKOJIOTUHU C APYTUMU HayKaMH.



Meroasl 3kosioruu. IloneBbie HaOMOIEHHS. ODKCHEPUMEHTHI B 3KOJIOTHMM:
OpUPOAHBIE W JIabopaTopHble. MOJENUpOBaHHE B SKOJIOTMU. MOHUTOPHHT
OKpY>Karolen cpe/ibl: JIOKaIbHBIN, peTHOHAIbHBIN U TJI00aTbHBIN.

3HayeHUEe OKOJIOTMYECKMX 3HAHUM JUISI  4YeJIOBEKa. DKOJOTMYECKOe
MHPOBO33PEHHUE KaK OCHOBA CBS3EH 4YeJOBeYeCTBa C mnpupoaor. @opmupoBaHue
AKOJIOTUYECKOM KYJIbTYPBI H SKOJIOTMYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynee, H. A. Cesepios, D. I'ekkenpb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skxonorun», «Metoasl skoiorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD.

JlaGopaTopHasi padora «H3yuenue METOI0B AKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0MTaHUSA

DkoJjioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeictBus. Knaccudukamms
AKOJOTHYECKUX (PAKTOPOB: abMOTUYECKUE, OUOTHYECKHE, aHTpororeHHbIie. Oo1me
3aKOHOMEPHOCTH JEHCTBUA 3Kosorndeckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢daktopel. CBeT Kak »Konorudeckui dakrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3MBbl. DKOJOTMYECKUAE T'PYIIIIBI
pacTeHHl M >KUBOTHBIX 10 OTHOIIEHWIO K cCBeTy. CHUrHalbHas poOJb CBETa.
doTonepruoInu3M.

Temneparypa kak oskonormdeckuii (axrop. JleiicTBue TemmepaTypsl Ha
opranu3Mmsbl. [1oMKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxknocte kak 3kosjoruueckuit ¢akrtop. Ilpucmocobnenus pacTeHuid K
noJiepKaHuio BogHoro OamaHca. Kiaccudukamusi pacTeHMHd MO OTHOILIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJAHAs, HAa3eMHO-BO3JAYIIHAs, MOYBEHHA,
rIyOMHHAsE  TOATNOYBEHHAs,  BHYTpUOpraHu3MeHHasi.  DPHU3NKO-XUMUYECKHE
OCOOCHHOCTH cpeJi oOuTaHusi opranu3MoB. [lpucrnocoOyneHuss opraHu3MoOB K
YKU3HU B Pa3HBIX Cpelax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOUYHBIE H
rogu4Hble puTMbL. [Ipucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKusznennsie @opmbl opranusMoB. I[loHsitue o0 JKU3HEHHOW Qopme.
XKuzHeHnHbie POPMBI pacTeHUMN: 1E€PEBhS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKWU3HEHHBIE (POPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHOHTBI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTophL. Bunaer OMOTUYECKUX B3aUMOJCHCTBUM:
KOHKYPEHIUs, XUIITHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, xoorepaus,
MYTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHN4ecTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, (opuueckue, dadpuyeckue). 3HAUEHUE
OMOTUYECKHX B3aUMOACHCTBUU [JIsl CYIIECTBOBaHUS OpPraHM3MOB B Cpele
oOutanus. [IpuHIMI KOHKYPEHTHOT'O UCKITIOYECHHUS.

JdemoHcTpanuu

Tabmuupbl U cxembl: «Ikoyorudyeckue (aktopb», «CBETOBOH CHEKTpY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKPOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3>KUBOTHBIEY», «DU3HOIOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpembl oOWTaHWs OpraHU3MOB», «bHojOrMYecKue pPUTMED,
«Kuznennole  Qopmbl  pactenmit», <« KusHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOIO JIeCca», « IKOCUCTEMA XBOMHOTO Jiecay, «llemun
NUTaHus», «XunHudectBoy, «llapasutuzm», «Koukypenius», «CumOuo3y,
«KommeHcanuzmy.

OOGopynoBanue: repdbapur pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTUYECKUX (AKTOPOB, TepOapuu CBETONMIOOMBBIX,
TEHEJNIOOMBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIMBBIE KOMHATHBIE PACTEHMS, repOapun U KOJUIEKIIUU TEIIONTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yyuesna NTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCAIMXCS K rurpoduram, kcepopuraMm, mMe30puTaM, KOMHATHBIC
pacTeHUs aHHBIX TPYMI, KOJUICKIIMH KXUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repbapud M KOJJICKUMU PpACTeHMH M IKUBOTHBIX, OOJAJarolIMX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH XU3HU, repOapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3JIMYHBIX KXU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUACTBYIOIINX B PA3INYHBIX OMOTHUUECKUX B3aUMOICHCTBUSX.

JlabopaTopuass pabGora «BbIsiBIeHUE TNPUCTOCOOJIEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopHass pabota «BbisBiIeHHE TMPUCIOCOOJIECHUH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATypPbD».

JlabopaTopHass padora «AHATOMHUYECKHE OCOOCHHOCTH pAacTEeHUU U3
Pa3HbIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

OKOJIOTUYECKHE  XAPAKTEPUCTUKUA  TOMYJISILIHH. [Monynsimusa ~ kak
Oouonoruyeckas cucrema. Poiab HEOJHOPOAHOCTH cpefbl, GU3HUECKUX OapbepoB U
0COOEHHOCTE OMOJIOruu BUIAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyjsiuuid. OCHOBHBIE TIOKa3aTead NOMYJSILHUWA: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi U TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIUSL.

Dxosioruyeckas CTpykrypa nomyssiuud. OneHKa YHUCIEHHOCTU MOIMYJISIHH.
JluHamuKa MONMyIsiUMA U €€ peryyanus. bUOTHYeCKui MOTEHUHAN MOIMYJISLHUU.
MopenupoBanue TMHAMUKH HOMyJAuu. KpruBble pocTa YUMCIE€HHOCTH MOITYJISLINH.
KpuBbie BbDKUBaHUS. Perynsius YuCIEHHOCTH MONYJSIUNA: posib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-ctpaterun).

[Tonsitue 00 sKojorMueckoi Humie Buaa. MecrtooOutanue. MHOTOMEpHAas
Moaenb skosiornueckon Humm Jk.M. XarumHcona. Pa3mepsl 3konorudeckou
Hum. [loTeHnnanbpHas U peanu3oBaHHAs HULLN.

Bun xak cucrema momnyssuuii. Apeansl BUIOB. Buabl U HUX KU3HEHHbBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpAlUil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JdeMoHCTpanuu

[Toprpet: Ix. . XaTunHCOH.

Tabnuiel M cXeMbl: «DKOJOTUYECKUE XapaKTEPUCTUKU TOMYJISIIIUN,
«IIpocTpaHCcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHpaMHIbI
nonyyusinun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3jIuyHbIMU
opranuzmMammn», «Moaens sxkosornueckoit Humm J[x. M. XatunHconay.

O06opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUU KUBOTHBIX.

JladopaTtopHass pabora  «IIpucmocoOneHuss ceMssH pacTeHHHl K
pacCceneHuIon.

Tema 9. Iko10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexay
opraHu3Mamu B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u ceru. AOuoTHUecKue OJIOKH
skocucTeM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoTt BEIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  DJKOCUCTEeMbl. buomMacca W OpOayKLHS.
DKOJIOTMUECKHUE MUPAMHUJIBI YhCel, OMOMACChl U SHEPTHUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
Hanpasnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bruopasnoobdpasue u nmoaHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbie SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpel U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbltb.

AHTpOITIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArponeHos3. Pasznnuns
MEX/Ty aHTPOIOT€HHBIMH U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTteMm. [opoxackas
dbraopa u ¢ayna. CuHaHTponuzalus ropojickoil ¢dayHbl. buomorudeckoe u
X03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
dKOCHCTeMax. Ponb Kackaonozo a@gexma u 8ud08-30uhpukamopos (Kiouesvix
8U008) 6 (hyHKyuoHuposanuu skocucmem. IlepeHOC SHEPruu U BEIIECTB MEXKTY
CMEXHBIMHM SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISALMA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmwi 8030eticmeus 3aepA3HeHUl pPa3HbIX Munos Ha
CYOOP2AHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOGHSX,
OCHOBbl  9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCHCTEM.

JemoHcTpanumn
[Toprpet: A. Ixx. Tencnn.
Tabmumer  u cxembl:  «CrpykTypa  OuoueHosa»,  «JKocucTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOWHOTO Jiecay, « DyHKIMOHAIbHBIC
TPYINIbl OPraHU3MOB B 3KOcUCTEeMe», «KpyroBopor BeIIECTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, AETPUTHAS )Y, « DKOJIOTHUYECKAS MTUPAMUIA YUCEID,
«IJKojoruyeckas nupammuga OuMoMacch», «IKOJOTHYECKas MUPaMUIa SHEPTUM,
«ObpazoBanne Oonotay, «llepBudnas cykmeccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKocucreMa 03epa», «ArpoueHos», «KpyroBopor BEmIECTB U MOTOK
SHEPrUu B arpoieHose», «l[Ipumepsl ypOboskocucTem.

OO6opynoBanue: repOapuu pacTeHU, KOJJICKIIMA HACEKOMBIX, dy4esa NTHUI] U
3BEpeil, repbapuu KyJbTypHBIX H TUKOPACTYIIUX PACTCHHM, aKBApUyM KaK MOJICITh
SKOCHUCTEMBI.

IIpakTnuyeckas padora «/3yyenue u onvcanue ypOo0oIKOCUCTEMBI.

JlabopaTtopuass padora «l3yuenue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypeusi «IKCKypcHsi B TUIIUYHBIN OuoreoineHo3 (B nyOpaBy, Oepe3HsiK,
€JIbHUK, HA CyXOJOJbHBIN UM TOMMEHHBIN JYT, 03€pO, OOJIOTO)».

IKCKypeHsi «DKCKypcHsi B arpo3kocucreMmy (Ha Moje WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — obmiermianerapHas 00ojiouka 3eMIIM, T/I€ CYILIECTBYET WIU
CyIllecTBOBaJa XHU3Hb. Pa3BuTue mpeacraBieHuii o 6mocdepe B Tpyaax J. 3iocca.



VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. XKupoe
BELIECTBO OHOC(hEphI U ero PyHKIUU.

3aKOHOMEpPHOCTH cylIecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0anbHON IKOcUcTeMBI. JlnHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIiiepoa, a30Ta). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHasbHOCTE Ouochepnl. [lonstrne o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIE W IIIMPOKOJIIMCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCThIHU, TPONMUYECKUE JIeCa, BRICOKOTOPhA. KiluMart, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa v pyHKIMS KUBBIX CUCTEM, OIIEHKA X PECYPCHOr0 MOTEHLIMANa U
OonocdepHbIX PYHKITUH.

JdemoHcTpanumn

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

Tabnuubr u cxembl: «I'eocdepsl 3emin», «KpyroBopor azora B mpupoje»,
«Kpyrosopot yriepoma B mpupoae», «KpyroBopoT Kuciopoia B MPHUPOAEY,
«KpyroBopot Boasl B npupoae», «OCHOBHbIE OMOMBI cymmny, «Knumatuueckue
nosica 3emnm», «TyHapa», «Taira», «Cmemanapiii jgec», «LIMpoKkoIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeinsy, « Tponudeckuit gecy.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJICKIIMH YKUBOTHBIX.

Tema 11. YestoBek M OKpykamOuUIas cpeaa

DKOJIOTHYECKHE KpU3UCHI M UX NOpuuuHbl. Bo3nelicTBue denoBeka Ha
ouochepy. 3arps3HeHHe BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pymienue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiiuMmara.

AHTpOITIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXpaHa
PACTUTENBHOTO U >KMBOTHOTO MHpa. OCHOBHBIE NMPUHILMUIIBI OXPAaHbI MPUPOIBL.
Kpacubie xHuru. Ocob0o oxpaHsemble mnpupoanbie Tepputopuu (OOIIT).
Boranuyeckue caapl ¥ 300J0TUUECKUE TTAPKH.

OcCHOBHbIE TPUHIIUIBI YCTOWYMBOIO Pa3BUTHS YEJIIOBEUECTBA M IPUPOJIBI.
PanvionansHOe  MpPUPONOMNONIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emim. OOmKE 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSTHHIE TTOCIICICTBUSL.

Pa3Bute METOOB MOHUTOPUHIAa pa3BUTUS OIMACHBIX TEXHOTC€HHBIX
npouieccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYpeHmocnocobHou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsol, obecneuusarowue O00CMyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 00pvoOLl ¢ OUONOBPENHCOCHUSMIUL.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTNEM.

JdemoHcTpanuu

Tabmumer w cxeMbl:  «3arpsi3HeHHE  aTMocdepb»,  «3arps3HEHHE
ruapocheps», «3arpsizHeHne TouBb», «llapHukoBeli 3ddekT», «Ocobo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPUIY, «MOJETH YIIPABIIEMOTO MUPAY.
OGopynoBanue: Qororpaduu OXpaHSEMBIX PACTEHHH U KUBOTHBIX KpacHoi
kHuru Poccurickonn ®enepanuu, KpacHol kHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
o0yyalmuMuCId MporpaMM cpeaHero oOmiero o0Opa3oBaHUs: JIMYHOCTHBIEC,
METarpeIMETHBIC U MIPEAMETHBIE.

B cTpykType IMUHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrPaMMBbI 110 OMOIOTUH
BBIJICTICHBI CIIEAYIOLINE COCTABIISAIONIME: OCO3HAHHE OOYYAIOIIMMUCS POCCUUCKON
TPaXTaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIPENECICHHUI0, Haliuyue Mmomusayuu K OOydeHWI0O  OWOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJIIOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAAWIMKA Pa3BUTHS OMOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOCH
JESATCIILHOCTH IICHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, TPHCYIIUMH CHCTEME
OMOJIOrMYecKOro  OOpa3OBaHUS, Haluuyue  NPABOCO3HAHUS  DKOJOTUUECKOU
KYJIBTYPBI, CHOCOOHOCMU CMA8UMb TIEIIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTPaMMbl MO OUOJIOTHUHU JTOCTHUTAIOTCS
B €IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUHM C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COIMMOKYJIBTYPHBIMU, HCTOPHYECKUMU U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOITIO3HAHMS, CaMOBOCIIUTaHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UIMHM JIMYHOCTH, NATPUOTHU3MA U
YB)XEHUS K 3aKOHY M MPaBOMOPSAIKY, UYEIOBEKY TpyJa M CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHS, OEpeXHOr0 OTHOIICHUS K KyJbTypHOMY HACJICIUI0 U
TpaIuIUsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit deneparuu, nmpupoje u
OKPY’KarolIen cpee.

JIMdHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mpenmera «buomorus»
JOJHKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIUXCsl PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPCHHEW TIO3HWIIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  yOEXJEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, paCHIMpEHUE >KU3HEHHOTO
OTIBITA W OMBITA JEATEIHLHOCTH B MPOIECCE Peal3aliuid OCHOBHBIX HAINpPaBIICHUN
BOCTIMTATEIIHHON JACSITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:ka1aHCcKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMK 00YyYarOIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUKCKOTO OOIIEeCTBA;

OCO3HaHME CBOUX KOHCTHUTYLMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHa U MPaBOMOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YUYEOHBIX M MO3HABATENIbHBIX 3a/1ay, BHITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  ONPENENIATh COOCTBEHHYIO TIO3MIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHSATH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMH, KYJIHTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIBHBIM MOJIOKCHHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINTOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEILCKUX 3a/a4, YBaXUTEIbHOIO
OTHOIIIEHUSI K MHEHHUIO OINMOHEHTOB NPH OOCYXICHUU CIIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUS |

c(hOopMHUPOBAHHOCTh POCCHICKOM rpaXXJaHCKOM UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUA K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH II€pe]
Ponuuou, ropmoctn 3a cBoM Kpal, CBOO PoauHy, CBOW SA3BIK M KYJBTYpY,
MPOIIIOE M HACTOSAIIee MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHONIIEHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTMH, TOHUMAHHWS 3HAYCHUs OWOJOTUM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uneliHas yoexkIEHHOCTh, TOTOBHOCTh K CIY)KCHHMIO M 3ammure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHWE IYXOBHBIX LIECHHOCTEW pOCCUNCKOT0 HApO/1a;

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, Y THYCCKOTO MOBEACHUS,

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMAThL OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOT'O BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENIAM, CO3aHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O MPUHATHUS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaauiuamMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPYyAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE YMOIIUOHAIBLHOTO BO3JICUCTBUS KUBOU MPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXCHHUIO B Pa3HBIX BHUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usuveckoro BocmUTAHHA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOIO0 0J1ar0MOyYHusi:

NOHMMaHUE W peanu3alds 370pOBOTO U 0Oe30macHoro oOpasza KU3HH
(310poBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
COQTaHCHPOBAHHBIN PEKUM 3aHIATHH W OT/ABIXa, peryspHas ¢u3ndeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE I[EHHOCTH TMPABWI WHIWBHIYAIbHOTO H  KOJUICKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalIUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUNA W HENPUATHS BPEAHBIX MPHUBBIUCK (YHmoTpeOaeHus
AJIKOTOJIs1, HAPKOTHUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTH MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIbHOCTH TEXHOJOTUYECKONW M COLMAIBLHON
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

UHTEpEC K Pa3IMYHBIM cdepaM NnpodhecCuOHANbHONU JEATEIHLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccurn W peaTU30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJOTHYECKU I€TIECO00pa3HOEe OTHOMICHHE K TMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYJNbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYIKOB UM OIEHKH MX BO3MOXHBIX TIOCIEACTBUN A
OKPYXKarolen Cpebl;

OCO3HaHME TJ00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MPH U3YYEHUU OUOIOTHU
3HAHUS W YMEHUSA TPU PEIICHUH TPOoOIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COONIOZCHME  TpaBui  TOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B HKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OroCheEpHI);

AKTUBHOE HENPHUATHE JEHCTBHUM, TPUHOCAIIUX Bpeld  OKPYKAIOIICH
NPUPOJHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJATONMPHUSATHBIE HKOJIOTMYECKUE
MOCJIC/ICTBUSI IPETPUHUMAEMBIX JCHCTBUN U TIPENOTBPAIIATh UX;



HaJMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JeATEIbHOCTH HKOJIOTUUECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B II03HABATEJIBHOM, KOMMYHUKATUBHOW U COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN NESITEIBHOCTH 3KOJIOTMYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KyJbTYpP, CHOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UWUTATEIILCKOM KYyJIbTYpbl KaK CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMaHuEe crnenuPukun OWOJOTHM KaK HayKd, OCO3HAaHUsA €€ poju B
(GbopMHUpPOBAHWM PANMOHATHFHOTO HAYYHOTO MBINUICHUS, CO3JaHUH IICJIOCTHOTO
NpeACTaBICHUS] 00 OKpYXalollleM MUpPE KaK O €JAMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW UM peuieHu MpodieM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJIi COBPEMEHHOW IHUBUIN3ALINU:
oOecriedyeHuss HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peIIaTh PecypcHble  MpoOJIeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TI100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
obecrieyeHuss  mepexoja K  yYCTOMYMBOMY  pa3BUTHUIO,  PAIMOHAIBHOMY
UCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKMX 3HAHUN B IEIIX
NOBBIIIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PyHKIMOHAIBHOW I'PAMOTHOCTH OO0ydYarolmuxcs, GopMupyemMon
IpU U3y4EeHUU OUOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HaHUS [JIs aHajdu3a |
OOBSCHEHHMS SBJIICHUN OKPYXKAIOLIEro MUpa U MPOUCXOJAUIUX B HEM HM3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIC 3aKIIOUEHHUSI Ha OCHOBE HAyudHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C 1I€JIbI0 MOTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus IpoosieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO NESITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oOBaHUI0 U
caMo00pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW TO OHMOJOTHUU B
COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.



METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUsI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIE I (OPMUPOBAHHS MHPOBO33PEHHS OOYYarOIUXCs
MEKIUCIUIUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIINE
IICJIOCTHOCTh HAYYHOM KapTUHBI MHpAa W CHCHU(PHUKY METOJOB IO3HAHMS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, SBIEHHE, MPOIECC,
cucTeMa, HayuHbId (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIie/IoBaHWe,  HaONMIOJeHWEe, H3MEpPEHHe, JKCIePUMEHT U JIpYTHE);
YHHUBEpCAJIbHbIC y4eOHbIC JeicTBUs (TIO3HABATENIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISATUBHEIE), o0ecrieunBaroIIre dbopmupoBaHue (GYHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIIMM OO0YydYaloIUXCs; CIIOCOOHOCTH
00ydaromuxcs MCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAJIbHbIE y4eOHbIE JCWCTBHS B
TI03HABATEIILHON M COIMAILHON MTPaKTHKE.

B pesynprate w3ydeHus OWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBaHusi y oOyuyaromierocs OyayT chOpPMUPOBAHBI  IO3HABATEIbHbBIC
yYHUBEpCaJIbHbIC yaeOHbIC JCHCTBHSI, KOMMYHHUKATHBHBIC YHUBEPCAIbHbBIC YICOHbIC
JICCTBUSA, PErYyJSTUBHBIC YHHUBEpPCAIbHBIC Y4eOHbIE JCHCTBUS, COBMECTHAs
TeSATEeTHHOCTD.

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHMsI TOJDKHBI OTPAXKATh:

Ogaajenne YHHUBepPCAJIbHbIMH y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbIEe JIOTHYECKHE e CTBHA:

CaMOCTOSITENIbHO  (hopMynHpoBaTP W aKTyaJU3WpoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIIEHUS), PAaCKPBIBATh CMBICI
OMOJIOTMYECKHUX MOHSATUH (BBIICTATh MX XapaKTepHBbIC NPU3HAKHU, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENeATh e MeATCTLHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPHH UX
JTOCTHKCHHUSI, COOTHOCHUTD PE3YIIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH ICTISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUSA JIJIsi OOBSCHEHUS (PAKTOB U SIBICHUUN
YKABOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUs (MHIYKTUBHBIC, JCAyKTHUBHBIE, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHUBACMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIIOUCHUS,;

IPUMEHSTh CXEMHO-MO/ICIIbHBIC cpenctBa IS TIPEACTABICHUS
CYIIIECTBCHHBIX CBS3eH M OTHOIIECHWH B M3yYaeMbIX OMOJOTHYECKHX OOBECKTaX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUTaH pelIieHHs] MpoOJIeMbl ¢ Y4ETOM aHajan3a WMEIOIUXCS
MaTepHAIbHBIX U HEMATEPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUS MPAKTHUECKUX 3a7a4, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HaHWS, €ro HHTEpIpeTali, NPeoOpa3oBaHUI0O M NPUMEHEHHI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBI TUI MBIIUICHUS, BIaIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHHUs, HaXOAUTh apryMEHThI Ul J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCA B PA3IUYHBIX UCTOYHUKAX MHPOpMaALUU (TEKCTE y4eOHOTO
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

(GopMynHpOBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPUICHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BAaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OopMy  TpeacTaBlICHUSA
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAY4YHBIA fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWA M 3alIUTBl  MHQpOpMaLuH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJ1aiecHHe YHUBEPCAIbHBIMHA KOMMYHUKATHBHBIMY /1ICHCTBHSAMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKa3bIBaTh CY)KIEHUS OTHOCHTEJIBHO BBIIOJHEHUS IPEIIaracMoi
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MNPEANOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppEKTHOU popme popMyarpoBaTh CBOU BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJEHCTBUS NPU PEIICHUH YUeOHOM 3a1auH;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM € y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHUPOBATh JACHUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISTh IUIAH JEUCTBH,
pacupeneniatb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHMBATH HJEU C TMO3ULUHWA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJIATHBHBIMU ACHCTBUSIMMH:

1) camoopraHu3anusi:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKax IO OTHOLIECHHUIO K JKMBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENIbHO COCTAaBJATh IUIAH peuieHuss MNpoOJeMbl C  y4€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PEILLICHHUS,;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHUMATh MOTHBBI M apPryMEHTHl JPYyTMX NPU aHAIW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

PUHUMATh Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTBl JPYyIUX [PU aHAIN3E pEe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

NPEAMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3ynbTaTbl OCBOCHHUSI COJEpKAHHUS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayONE€HHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha oOecredyeHue
npoduibHOro  oOydeHust  oOywarommxcss  Ouosmorun. OHM — BKIIOYAIOT:
cnenuduueckue a1 OMOJIOrMKY HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUH O
OCBOCHHIO, MHTEPIIPETAIIUN U MPEOoOPa30BaHUIO 3HAHUM, BUIBI JIEATEILHOCTH O
MOJIYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI 1O
roJlamMm U3y4YeHHUs.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
Kjlacce OJKHBI OTPaXXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ M pPOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NMO3HAHUM  3aKOHOB TPUPOJABI M  PEHICHUHW TPOOJEM  PAIMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOrHY,

BJIQJICHUE CHCTEMOM OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINAE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPEryJsilus, CAaMOBOCIPOHU3BEIIECHUE,
HACJIEeICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPUU
(xnerounas teopusa T. IIBanna, M. lllneiinena, P. BupxoBa, XxpoMmocoMHasi TeOpus
HacnenctBeHHocTd T. Moprana), yuenuss (H. U. BaBumoBa — o meHTpax
MHOTrooOpa3usi ¥  TMPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAaCTeHHWH),  3aKOHBI
(enHOOOpa3Ksi TTOTOMKOB IEPBOTO MOKOJICHHS, PACIICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacieaoBanus [. MeHaens, TOMOJOTHYECKUX PAJIOB B
HACJIEICTBEHHON U3MEHYMBOCTHU H. . Basunoga), IIPUHLATIBI
(KOMIIJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOr'O TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKNX MCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMHCAHHWE, W3MEpPEHUeE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PACTEHUHM, JKUBOTHBIX, 4YEJIOBEKa, IIPOLECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max pacTeHUM, KUBOTHBIX U YEJIOBEKa, OMOIOTMYECKHX
IpoLIecCOB: 0OMEHa BeUIECTB (MeTa00IM3M), NPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOIrO U TeTepoTpoHOTrO TUIOB MUTAHMS, (DOTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, raMeTorenesa, SMOpHUOreHesa, nocTaMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHIMBUIYaJlbHOTO  Pa3BUTUS ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aMMOCBA3M MEXIYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMH, CTPOEHUEM KJIETOK pAa3HbIX TKaHe W UX (QYHKUUAMH, MEXITY
OpraHaMM ¥ CHCTEeMaMH OpPTaHOB y pACTEHH, >XUBOTHBIX M YeJOBEKa M HX
(GYHKIUSAMH, MEXAYy CHCTEMaMH OPraHoB U HMX (QYHKIHUSMH, MEXIY S3TanaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO LIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanamMu SMOPUOHAIIBHOTO Pa3BUTHSA, TEHOTHIIOM M (PEHOTHUIOM, (EHOTUIIOM HU
dbakTopamMu cpebl OOUTaHUS,

YMEHHE BBISBIATH OTIMYUTENbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHMi, )KMBOTHBIX U YEJIOBEKa;

YMEHHME HCIO0JIb30BATh COOTBETCTBYIOIIME AapryMEHTbI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HbIX
CUCTEeMAaTHUECKUX TPYIIIL;

yMEHHE peniatb OMOJIOrMYECKUE 3aJa4l, BbISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXKIy UCCIIEyeMbIMU OMOJIOTMUYECKUMH MPOLIECCaMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IMOJIYYSHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M TpakTUYeCKue padoThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATh HX OSKCIEPHUMEHTATbHBIMU
cpeactBamu, (GOpMyIHpys Ielb HCCIeNOBAaHUS, aHAIM3UPOBATh MOTYyYEHHBIC
pE3yJIbTaThl U AENaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHojorum,
HKOJIOTMM U MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  INOMYYEHHBIE  PE3yNbTaThl Ha  yYEHHUYECKHX
KOH(EPEHITUSIX;

YMEHHE OLICHUBATh AITHUUYECKHUE AacCleKThl COBPEMEHHBIX HCCJIEOBaHUI B
obnmactu  OMOJIOTMM W MEAMLUMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIMPABICHHOE HM3MEHEHHE T€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpogecCuoHATLHON
NEATEeIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJILCKOTO XO35MCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIYOJIsTh MO3HABATEIbHBIN
UHTEPEC, HAINIPABJIECHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IPOJIOJDKEHNE  OMOJOTUYECKOro  o0pa3oBaHMsI B OpraHU3alMsIX CPEIHETro
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHbIe pe3ysbTaThl OCBOEHHUs ydeOHOro mpeameta «buosorus» B 11
KJacce NOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHMA O MECT€ W PO OWUOJIOTHHM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB NPHUPOABI M PEHICHHH HSKOJIOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOIONIOIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIIEHUS K TIPHUPOJE,
0OIIECTBY, YENOBEKY, O BKJIaJI€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

yMEHUE BIAJIETh CHUCTEMOM OHOJIOTUYECKHX 3HAHUU, KOTOpas BKIIOYAECT
ONpeJeiaeH!s] M TOHMMAHHE CYIIHOCTM OCHOBOIIOJArarmIuXx OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHJ, dKOcucTeMa, Ouocdepa), OHOTOTHUYECKUE TEOpUU
(aBomrounonHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsX U HampaBieHusx 3Bontounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecusi J[x. Xapau u B. BaiinOGepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (munumyma FO. JluGuxa,
AKOJOTHYECKON THUpPaMHAbl JHEPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJQJETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWS,
UCIIOJIB3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSAX KUBBIX 00BEKTOB M DKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJICHHUE, DKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIIEHKH aHTPOIOTE€HHbBIX U3MEHEHUH B MPUPOJIE;

YMEHHUE BBIJICTSATh CYIICCTBEHHBbIC TMPU3HAKU: BHJOB, OHOTEOLIEHO30B,
KOCUCTEM M OHocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYILIETO W pPa3pbIBAIOLIETO
€CTECTBEHHOT'O or0opa, AIJIONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHuUsI, BIUSHUS JABIKYITUX CHJI SBOJIONWU HA TeHO(MOH T TOMYJISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHusl, YepeIOBaHUsl HANpaBICHUN
ABOJIIOIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBaTh B3aUMOCBS3M MEXIYy MPOILECCAMU SBOJIIOLINH,
JBIDKYIIMMH CHJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTaMHU Pa3IUYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTraHU3MOB;

YyMEHUE  BBISBJIATH  OTJIMUMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
IIPUCIIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHWs, aOMOTHYECKUX W OHMOTHYCCKHX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€id  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JIJIS JI0Ka3aTeIbCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYIII, B3aMMOCBS3U OPTaHU3MOB U CPeJlbl OOUTaHMUS, €AMHCTBA
YeJIOBEUECKNX pac, HEOOXOJWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
AKOCHCTEM KaK yCIIOBHS COCYIIIECTBOBAHMS MPUPOJIBI M UESTIOBEUYCCTBRA;

yMEHUE peniarb OMOJOTHYECKUE 3a/1a4U, BBISIBISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUUECKUMHU TMPOIECCAMU U SBICHUSMH, J1€TIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yYMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATh
npaBuia mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PY0BaAHUEM;

yMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, (HOPMYIUPYS IIeNb HCCIECIOBAHUS, AHAIM3UPOBATH MOTYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIbI;

yMEHUE Yy4YacTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
9KOJIOTUM W MEIWIIMHE, TMPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPENCTaBIATH  IMOJYYCHHBIC  pe3yJbTaThl Ha  YUYCHUYCCKUX
KOH(EPEHITUIX;

yMEHUE OIEHUBATh TUMOTE3bI M TEOPUH O TIPOUCXOXKIICHUHU KU3HU, YEJIOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCc00ax MpeaoTBpanieHUs
r100ajbHBIX U3MEHEHUN B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpodecCHoHaTbHON
JeSATENLHOCTH B 00JIACTH OMOJIOTHUH, SKOJIOTHUH, TTPUPOIOTIOIB30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIIbCKOTO XO3SMCTBA, IHINEBON
IPOMBINIUICHHOCTH, YIJIYOJISITh TIO3HABATENIbHBIH WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MNPOAOTIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUSI B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/ieioB U TeM (ungposbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTejIbHbIE
padoThbI padoTsI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3yUYCHHE
3 Buonorus kinetku 2 0.5
4 XuMHuecKasi OpraHu3alus KJIEeTKU 10
5 Ctpoenue u GyHKIIUU KICTKH 8
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KIIETKE
7 Hacnencreennas undopmanus u 9 05
peanuzaius e€ B KJIeTKe
JKW3HEHHBIN [IUKIT KIETKH 6 1
Crpoenne U pyHKIUH OPraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPIaHU3MOB 8 1.5
11 I'enetuka — Hayka O HACIEACTBEHHOCTH U 5 05
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIECTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorust U CHHTETHYECKAsE OMOTIOTHS 4
17 PezepBHoOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM (uu¢posbie)
Ne n/m Kontpoibubie | IlpakTnuyeckue
MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIHOHHBIX 4
MIPECTaBICHUH B OMOJIOTUI
Mukpo3BoIonus U €€ pe3yJIbTaThl 14 2
Maxpo3BOIOIHS U €€ Pe3yIbTaThI 6
[IpoucxoxxaeHne u pa3BUTHE KU3HUA Ha
4 P 8 P 15 15
3emiie
5 [TpoucxoxaeHne yemoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHs — HayKa O B3aWMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
OpraHusmsl U cpefja 0OUTaHUs 1.5
DKOJIOTHS BUJIOB U TIOMYJISAIIAN 0.5
DKoJorus coo0IECTB. DKOIOTHUECKHE
9 o 12 0.5
CHUCTEMBI
10 buocdepa — rmodanbHas skocucTeMa
11 YenoBek U OKpysKarolas cpeia
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoJsuyecTBO 4acoB JIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontponbubie | IMpaktirieckie f3yqeﬂuﬂ :)16[()1:1203aTeJ11)H1>1e
padoThbI padoThbI pecypenI
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00IIecTBa
2 JKuBble cucTeMbl M UX CBOWCTBA
3 YpoBHEBast OpraHu3anys )KUBBIX CUCTEM 1
4 HcTopust OTKpBHITUS U U3YYEHUS KIETKU. 1
Knerounas teopust
MeTob1 MOJIEKYIISIPHOM U KJIIETOYHOH
ouonoruu. [IpakTrueckas padora
5 «M3y4yeHne MeTo/10B KJIETOYHON OHOJIOTUH 1 05
(xpomarorpadusi, snexkTpodopes, '
nuddepermanbHoe NeHTPUGyTHPOBAHNUE,
[TLP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MunepasbHbIe BEIIeCTBA KIETKU, UX 1
Ouostornueckast pojb
OpraHnyeckue BenecTBa KJISTKH — OeJKH.
3 JlaboparopHnas pabota «OO0HapyKeHHE 1 05
0EJIKOB C MOMOIIBI0 KAUeCTBEHHBIX '
peaxkuuin
9 CaoiicTBa, K1accuukanus 1 QyHKIUN 1

0€eIKOB




OpFaHI/I'-IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOBI

11 OpraHndeckue BEIIECTBA KIETKH —

JUIHATBI
Hyxkneunoseie kucnortsl. JIHK n PHK.

12 JlaboparopHnas padota «HccnemoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB)

13 Crpoenue u pynkuuu ATD. Jlpyrue
nykineozuarpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Merozs
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKN

15 MeTonapl CTPYKTYPHOM OHOIOTHI

16 Tunel knetok. [IpokapuoTnueckas KiieTka
CrpoeHue 3yKapuoTUYECKON KIETKHU.

17 [TpakTrueckas pabota «M3yueHne cBOWCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 IIoBepXHOCTHBIN annapar KIeTKH
OnHomMeMOpaHHBIE OPraHOUIbI KIETKH.

19 [TpakTtuueckas padora «M3yueHue 05
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX»

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKU:

20 MUTOXOHJIpUH, TUIacTH L. JlabopaTtopHas 05
pabota «MccnenoBanue miasMoiansa u '
JIETIa3MOJIN3a B PACTUTEIJIBHBIX KIIETKAX»

21 HemeMOpanHble opraHou bl KIETKH

22 Crpoenue u GyHKIUH sipa




23

CpaBHI/ITeJ'H)Haﬂ XapaKTECPHUCTHUKA KIICTOK
sykapuort. JlabopaTopHas pabora
«/3yuenue CTpOCHHS KIETOK Pa3TUIHBIX
OpPraHHU3MOBY

0.5

24

ACCUMMIISITIVS X TUCCUMILIISIITAST — JIBE
CTOPOHBI MeTaboM3Ma. Turbel 0OMeHa
BemiecTB. JlaboparopHas pabota
«M3ydyeHne KaTaTUTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMIJIa3bl WK
KaTaJia3bl)»

25

26

DepMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOro MeTabonn3ma. JlabopaTopHas
pabota «M3y4yeHne pepMEeHTaTUBHOTO
paciIenieHust IEpoKCUa BOJ0Opo/a B
PAaCTUTENFHBIX U )KHBOTHBIX KJIETKAX»

Benku-akTuBaTOpHI M OEIKU-UHTUOUTOPHI

0.5

27

ABTOTpOGHBIN THIT OOMEHA BELIECTB

28

29

dortocunTes

XemocuHnres. JlaboparopHas padbota
«CpaBHeH#He Mpo1eccoB POTOCHUHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIe OpraHu3Mbl. Buasl OpoxeHusl.
JlabopaTtopHnas pabora «CpaBHeHHE
MIPOLECCOB OPOKEHUS U IbIXaHUS»

31

AdpoOHBIE OpraHU3Mbl. DTalbl
SHEpPreTHYecKoro ooMeHa

32

DHeprust MeMOPaHHOTO TpaIHeHTa
npoTtoHOB. Cunre3 AT®: pabora




npotoHHON AT®-cuHTa3BI

33 Peakumy MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — maTpuuHbiii cuaTe3 PHK
35 Tpancmsiius u e€ dTanbl
36 KonnpoBanue amnHokucior. Pois
pubocom B OMocuHTE3e Oenka
37 Opranuzanys reHoMa y NpoKapuoT U
JyKapHOT
38 MonexymnsipHbIe MEXaHU3MbI SKCIIPECCHH
TCHOB Y DYKapHOT
Bupycbl — HekseTouHble (OPMBI KU3HU U
39 obnuraTHbie mapasuThl. [IpakTudyeckas 0.5
pabota «Co3maHue MOJIeTTd BUPyCay
40 Bupychsbie 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrUH U MEIULIMHE
42 JKu3HEeHHBIN MK KIETKH
43 Matpuunsiii cunres JJHK
Xpomocomsl. JlabopaTopHas pabora
44 «3yyeHne XxpoMoCOM Ha TOTOBBIX 0.5
MHUKpOTpenapaTaxj»
45 JleneHue KIE€TKH — MHUTO3
Tumns! ketok. KaproknHes 1 IUTOKHUHES.
46 JlabopaTtopHnas pabota «Habmronenune 05
MUTO3a B KJIETKaX KOHYMKA KOpelllKa JTyKa
(Ha roTOBBIX MUKpOIIpEnapaTax)»
47 Perymsnus ;KU3HEHHOTO LIMKIIA KIETOK




48

OpraHu3M Kak eIMHOE 1IEJ10€

Txanu pacrenuii. JlabopatopHas pabora

49 . . 0.5
«M3y4yeHne TkaHel pacTeHUI»
TkaHU )KUBOTHBIX M YEJIOBEKa.

50 JlabopaTopHnast pabora «/3yueHnne TkaHeu 0.5
KHBOTHBIX)»
Opraunbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yyeHne opraHoB LIBETKOBOT'O 0.5
pacTeHUs

52 Omnopa Tena OpraHu3mMoB

53 JIBI>KEHHE OpraHU3MOB

54 [TutaHue opraHU3MOB

55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenpHas cUCTEMa YeIOBEKa

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue 03BOHOYHBIX )KUBOTHBIX U
YeloBeKa

58 TpaHCHIOPT BelIeCTB Y OPraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opraHu3MoB

61 3ammra y OpraHu3MoB

62 HMMMmyHHas cucTeMa 4eoBeKa

63 Pa3npaxumocTs u perymsnus y
OpPTraHNU3MOB

64 I'ymopanbHas peryssinyst ¥ 3HJOKPHHHAS

CHUCTEMaA X XUBOTHEBIX N YCJIOBCKA




65

DopMBbl pa3MHOKEHHSI OPTaHU3MOB

66

[TonoBoe pa3MHOKEHUE

67

Meiio3

68

I"ameTtorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JJabopaTtopHas padota
«/3ydyeHue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpemapaTax»

0.5

69

I/IH,ZLI/IBI/I,I[yaJIbHoe Pa3BUTHEC OPraHU3MOB —
OHTOI'CHE3

70

3akiajka OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIMCTKOB

71

Poct u pa3BuTHE KHBOTHBIX.
JlabopaTopHnast pabota «BrisBiieHHEe
MPU3HAKOB CXOJICTBA 3apOIbIIIeH
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3mMHOXeHMe U pa3BUTHE PACTEHUM.
Jlaboparopnas pabota «CTpoeHre OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTEHUI

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
TCHCTUKHU KaK HAaYKU

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI TEHETUKH.
JlabopaTtopnast pabota «J[po3odura kak
00BEKT T€HETHYECKNX MCCIIEOBAHUIN

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
npU3HaKoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktudeckas padora
"N3yuyeHue pe3ysbTaTOB MOHOTUOPUIHOTO
CKPEIIUBAHMA y TPO30QIIIBI"

0.5




[{uTonornvyeckre OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIUBaHHS
77 AHanusupyrolnee ckpemupanue. Henoianoe 1
JOMHUHHUPOBaHHE
JurnbpuaHoe CKpenrBaHue.
78 [TpaxTrueckas padora «M3yueHue 1 05
pe3yJIbTaTOB TUTUOPUIHOTO CKPEIIMBAHUS '
y Ip0o30(hHUIIBD»
79 [{uTonoruvyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIUBaHHSA
80 CrernieHHOe HACJIeJOBAaHKE MTPU3HAKOB 1
81 XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTU 1
82 ['enetnka mona 1
83 ['eHOTHT KaK IEOCTHAS CUCTEMa 1
84 I'eHeTMYECKUI KOHTPOIIb Pa3BUTHS 1
pacTeHMIA, )KUBOTHBIX M Y€IOBEKa
85 N3meHunBOCTh NpHU3HAKOB. Bubl 1
U3MEHYHUBOCTH
86 MoudukaoHHast U3MEHYHBOCTb 1
BapuanmoHHslii psg v BapuanimoHHas
kpuBas. JJaboparopHas pabora
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOU(UKAITIOHHON N3MEHUHUBOCTH. '
[TocTpoenne BaprHallMOHHOTO psiia U
BApHUAIMOHHON KPUBOM»
88 ['eHoTHTIMYECKAST U3MEHUUBOCTb. 1
KomOuHaTHBHAS N3MEHYHBOCTD
89 MyTanuoHHasi U3BMEHYUBOCTb. 1 0.5




[TpakTrueckas pabora «MyTauuu y
Tpo30(UITBI (Ha TOTOBBIX
MUKpOIpenapaTax)»

90

3aKOHOMepHOCTI/I MYTAlITUOHHOI'O IIpo1ecca.
ONUreHeTnKa U YITUTeHOMHKA

91

['eneTtnka yenoBeka. [IpakTuueckas padota
«CocTtaBiieHuE U aHATIU3 POAOCIOBHON

0.5

92

MeTtoabl MEIUIIMHCKON TeHETUKHA

93

3HayeHne METUIIMHCKON I'eHETUKHU B
HpG}IOTBpaHIGHI/II/I N JICHCHUU I'CHCTHUYCCKHUX
3a00JIEBAaHMI UEJIOBEKA

94

OCHOBHBIE TIOHSATHUS CEIEKITHH.
JlabopaTtopHast pabota «/3yuenue copToB
KYJIbTYPHBIX PAaCTE€HUN U MOPOJI TOMAITHUX
JKUBOTHBIX»

0.5

95

MeToabl CeneKIMOHHON pabOTHI.
JlaGopaTopHas pabora «/3yueHue MeToz0B
CEJIEKIIUU PACTCHUIN

0.5

96

JloCTH>KEeHMS CENEKINN PAaCTCHUN U
*KHUBOTHBIX. [IpakTnueckas padora
«lIpuBuBKa pacTeHuiD»

97

CoxpaHeHue, U3y4yeHHe U UCIOJIb30BaHNE
F€HETUUYECKUX PECypCoB

98

buotexHoIOrNs Kak HayKa U OTpacib
npousBojcTBa. [IpakTuyeckas pabora
«3yuenue 00BHEKTOB OMOTEXHOIOTUI

0.5

99

OcHOBHBIE HAMPABICHUS CHHTETUICCKOM
OMOJIOTUH




100 XpoMOCOMHAsI U TeHHAst MH)KEHEPHUS 1
101 MenuuuHckre OMOTEXHOIOTHH 1
Pesepsnbiii ypok. [IoBTopenue,
102 y 1
00o011eHre, CucTeMaTu3alys 3HaHUH
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO YACOB I1O 102 135

[NPOI'PAMME




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbl-lble
padoThbI padoTbI pecypesI
1 OpomtononHas teopus Y. Jlapsuna 1
5 JIBHoKyIME CHIIBI DBOJIIOLIMU BUIOB 110 Y. 1
Hapsuny
3 Boprba 3a cymiecTBoBaHuE, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBIN 0TOOP
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUU 1
3BOJIIOLIUN
5 OTanbl HBOJIFOIMOHHOTO MpoLecca: 1
MUKPOIBOTIONNS U MaKPOIBOTIOIIUS
6 [Honynsuus — snemMeHTapHasi eIMHULIA 1
3BOJIIOLUN
3aKOH reHeTHYeCKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BrisiBiIeHHE U3MEHYUBOCTH Y '
ocobell 0ZTHOrO BUIa»
8 DneMeHTapHbIe (aKTOPHI ABOTFOIIUN 1
9 DddexT ocHoBarens. Dpdekt 1
OYTBUIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30a0uu nomyJisaui: 1
reorpaduueckas, OMoIorudecKas
11 EcTtecTBeHHBIN 0TOOp — HampaBIsOLIUI 1
(hakTop IBOTIOIIHH




12

[TonoBoit oTOOp

13

[IpucnocoOIeHHOCTh OPraHU3MOB Kak
PE3yIBTaT MUKPOIBOTFOITIH.
JlaboparopHas pabota «M3yuenue
apoMop$h030B U UANOATANITAIINNA Y
PaCTCHHI U KHUBOTHBIX)

0.5

14

[Tpumeps! prCcTIOCOOICHUH Y OpraHU3MOB:

Mopdonorudeckue, HU3NOIOTHUECKHE,
OMOXMMUYECKHUE, IOBEICHYCCKHE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpraHru3MoOB U UX OTHOCHUTCJIIbHAA
11e1ecoo0pa3HOCTh»

0.5

15

Bun, ero kxpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BHIOB
0 MOP(OJOTUUECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buza

17

18

BunoobpazoBanue kak pe3ynbraT
MHUKPO3BOJIOLIH

CBs3b MHKPOI3BOJIIOOWH U SITUACMUOJIOT N

19

MakponsBomtonusi. [laneontonoruueckue
METObl U3YUYEHHUS IBOJIOLNU

20

buoreorpaduueckue MeTo bl N3yUeHHS
3BOJIIOLIMU

21

OMOPHOTIOTHYECKUE U CPABHUTEIILHO-
MOpP(OJIOTHYECKHE METO bl U3YUEHUS
IBOJIIOLIUU

22

MonekyJIapHO-T€HETHYECKHUE,
OMOXMMHYECKHE U MAaTEMATHUECKHE




MCTOABI U3YUYCHHA SBOJIIOIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB DBOJIOIHH

o5 HaydHble rUTIOTE36I IPOUCXOKICHUS
KU3HU Ha 3emiie

26 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUH
KU3HU

97 OCHOBHBIE 3Tallbl HEOPTraHUYECKOU
HBOJTIOIUH

28 ['unoTe3bl 3apoXkKAECHUS KUZHU
Hctopus 3eMiau 1 METO/IBI €€ N3yUCHHS.

29 JlabopaTtopHas pabota «3yuenue u 05
OIMCAaHNE UCKOTIACMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOB»

30 Hauanbnble aTansl opraHnyeckoin
HBOJIIOIIH

31 DBOJIOIUS 3YKApUOT
OCHOBHBIE 3TaIlbl SBOJIIOIHH

39 pactutenbHOro Mupa. [IpakTiueckas 05
pabota «M3yuenne ocoGeHHOCTEH '
CTPOCHUS PACTCHUH Pa3HBIX OTAEIIOBY»

33 OCHOBHBIE 3TaITbI SBOJIIOIIH KUBOTHOTO
Mupa
DBOIIONUS )KUBOTHBIX. [IpakTrueckas

34 pabora «M3yuenue ocobeHHOCTEH 0.5
CTPOCHHUSI TTO3BOHOYHBIX YKHBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3emiie 10 3paM 1




nepuoaam

hdaCCOBHe]HﬂMHpaHHH-——BKOHOFHHGCKHC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEeHHBIN HKOJIOTMYECKUNA KPU3UC, €TO
0COOEHHOCTH

38 CoBpeMeHHAs CHCTEMa OPraHUIECKOTO
MHUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYTIIIHI
OpraHU3MOB

40 AHTpOnoJyorus — Hayka O 4eJIOBEKE

41 PasButue npeacraBiaeHui o
MIPOUCXOXKJACHUU YeJIOBEKa
MecTo yenoBeka B CHCTEME
opranuveckoro mupa. JlaboparopHas

42 pabota «3y4yenune ocoOeHHOCTEN 0.5
CTPOCHHUS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM

43 JIBM>KyIIM€e CUiIbl aHTPOTIOreHe3a

4 CooTHoleHre OHOTOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIC CTaIMM AaHTPOTIOTEHE3a

46 [TaneoreHeTrKa U MajaeoreHOMUKA

47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA
UYenoseueckue pacsl. [IpakTrueckas

48 pabora «M3ydeHue SKOIOTHICCKIX 0.5
ajanTanui 4eJIOBEKa

49 MeXIUCIUTUTHHAPHBIC METO b

AHTPOIIOJIOTUHN




50 3apokIeHNE ¥ Pa3BUTHE YKOJIOTHN 1
Metonst skonorun. JlaboparopHas pabora

51 «M3ydyeHne MeTo10B IKOJIOTUYECKUX 1 0.5
HCCIIeIOBAaHUI

59 3HayeHue DKOJIOTMUYECKUX 3HAHUN I 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue pakropsl. CBET Kak

54 sKoJorudeckuit pakrop. JlabopaTtopHas 1 05
pabora «BblsiBneHue npucnocoodaeHui '
OpPTaHW3MOB K BIIUSTHUIO CBETa»
Abuotndeckue pakropsl. Temmneparypa
KaK 9KOJOTUYECKHUI PaKTop.

55 JlabopaTopHas pabota «BrisiBieHne 1 0.5
MIPUCTIOCOOTICHUI OPraHU3MOB K BITHSTHUIO
TEMIEPATYPhD)
Abuotndeckue pakropsl. BraxHocTs Kak

56 sKoJornyeckuit pakrop. JlabopaTtopHas 1 05
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHHid U3 pa3HBIX MECT OOUTAHUS»

57 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuzHeHnHble popmMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HaueHne OMOTHYECKUX B3aNUMOIENCTBUI

61 JUIsl CYIIIECTBOBAHMSI OPTaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




ImomnyJistnuun

OcHOBHBIC TTOKa3aTEIIN NOIMyJIAIHUU

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcCHOBHBIE MOKa3aTeNN MOMYJISIHN:

64 POXKIAEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIUN

65 DKoJoru4ecKas CTpyKTypa MOmyJIsiun

66 JlnHaMHKa TIOMYJISAINAN U €€ PeryIIsIHs

67 KpuBbie pocTa 9iCIEHHOCTH TIOMYJISIIIHH.
KpuBble BbIKMBaHUS
DKoJjoruyeckas HUIa BUAA.

68 JlaboparopHas padota «[IpucmocobneHus 0.5
CEMSTH PaCTEHUH K PaCcCEIICHHUIO»

69 Bun xak cucrema nomynisnuit

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
YKUBOTHBIX

71 Coo00111€cTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi CHCTEMA

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUU B
9KOCUCTEME

74 OcHOBHBIE MOKA3aTENN YKOCUCTEMBI

75 DKOJIOTMYECKUE TUPaMU/Ib

76 N3meneHus cooOIecTB — CYKIECCUU

77 [TpupoaHbIE SKOCUCTEMBI. DKOCHUCTEMBI
03ep U PeK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCHUCTEMBI




TYHAp, JECOB, CTENEMH, ITyCThIHb

79 AHTpPOIIOT€HHBIE 3KOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas pabota 05
«M3ydeHue u onucanue ypooIKOCUCTEMBbD) '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHU3Mbl BO31€HCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpTraHU3MEHHOM, MOMYJISSIHOHHOM U
H9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmennanerapHas 06o104uka
3emiun

84 VYuyenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopots! BemecTs u
OMOTEOXUMHUYECKUE IUKITBI

87 3oHanbHOCTH OHnochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh Onochepbl

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUIHHBI

90 BosnetictBue uenoseka Ha Ouochepy

91 AHTpOIIOreHHOe BO3/IeHCTBHE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana npupozIs!

93 OCHOBHBIE PUHIIUIIBI YyCTOHYUBOTO




Pa3sBUTHA YCJIOBEUYCCTBA U ITPUPOIBI

PanmonanpHoO€ pupoAOII0Ib30BAHNUE U

94 COXpaHEeHHe OMOJIOTUYECKOTO 1
pasHooOpa3us 3emin

95 O06006menue mo Teme « MUKPOIBOIIONHUS U 1
e€ pe3yIbTaTh)

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3yJIbTaTh»

97 O606menue o Teme «IIponcxoxaenue u 1
pa3BUTHE KU3HHU Ha 3eMIIe

98 O6o06menue o Teme «lIpoucxoxaeHue 1
YeJioBeKa — aHTPOTIOTCHE3»

99 O06001eHue Mo Teme «IKOJIOTHsS — HayKa O 1
B3aMMOOTHOIIEHUSAX OPraHU3MOB)

100 O606menue o TeMe «OpraHu3Msbl U cpea 1
oOHUTaHHS

101 O6o6meHIfe 10 TeMe «IDKOJIOTUSA BUIOB U 1
MOy JISA A

102 O606mmenue o teme «buochepa — 1
riio0abHast IKOCUCTEMAaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NpoBepPsAEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOMH 00pa30BaTeJIbHOI MPOrPaMMbI CpeHEro 001ero
oOpa3oBaHusi

CdopMUpOBaHHOCTh 3HAHUM O MECTE W POJH OWUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dhopmupoBaHUU COBPEMEHHOI
€CTEeCTBCHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U
PEIICHUH KU3HEHHO BaXKHBIX COLIMATIBHO-ITHUYECKHX, IKOHOMUYECKUX,
9KOJIOTHUECKHUX TIPOOJIEM YeIOBEYECTBa, a TAKXKE B PELICHHUH BOIPOCOB
PalMOHAIBLHOTO MPUPOAOIOIB30BaHNUsA, B GOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIICHUSI K TPUPOJIE, OOIIECTBY, YEJIOBEKY; O BKIIaJe POCCUHUCKUX U

3apyOeXHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Bnanenune cucteMoil 3HaHMI 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMUYECKHX HCCIIEAOBAHUIX MKHBBIX
O0BEKTOB M JKOCHCTEM (ONMHCAaHWE, H3MEpEeHHe, NpOBEICHUE
HAOMIOZCHNI); CMOCOOAMU BBISIBICHUS M OICHKH AHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHHe BBIBUTaTh THUIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTATEHBIMHU
cpenctBaMu, GOpPMYJIHpYsS IIelb  WCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYCHHBIEC PE3YyJIbTATHI U 1€1aTh BBIBOJBI.

BrusiBIIeHHE  3aBHCHMOCTH  MEXIy HCCIEAYEeMBIMH BEIHYMHAMU,
00BSCHEHHNE TTOJTyYCHHBIX PE3yIbTaTOB U (OPMYITHUPOBAHIE BHIBOIOB C

HCIIOJIb30BAHHUEM HAaYyYHBIX HOH?ITPIP'I, TeOpI/Iﬁ H 3aKOHOB

YMeHue BiIageTh CHCTEMOM OHONOTMYECKHMX 3HAHUW, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoNe OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(KM3Hb, KJIETKa, TKaHb, OpraH, OPraHU3M, BHI, MOMyJSIHsS, SKOCHCTEMA,
Ouorieno3, ouocepa; Merabom3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMEPHI, JUCKPETHOCTh, CaMOpEryJIsIys,
CaMOBOCIPOM3BE/ICHHUE, HaCJIeJICTBEHHOCTb, M3MEHYMBOCTD,
SHEPrO3aBUCUMOCTb, POCT U PA3BUTHE);

Ouonornyeckne Teopuu: kiaetoynas teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHAIBHO-CENEKTUBHOTO UMMyHHTeTa 1.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUsl HAcJIeICTBEHHOCTH T.
Moprana, 3akoH 3apojelneBoro cxoacrtsa K. bapa, sBomrornmoHHas

teopuss Y. JlapBuHaA, CHHTETHYECKAass TEOPUs DSBOJIOLMH, TEOPHS




antporioreHeza Y. [lapsuna; Teopust Ouoreornenoza B.H. Cyxkauésa;
yuenue H.M. BaBuioBa o neHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KyJIbTypHbIX pacTeHuid, ydyeHue A.H. CesepuoBa 0 mnytax u
HaIpaBJIeHUAX 3BoJIONUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPA3Hs MOTOMKOB MEPBOr0 MOKOJICHHUSI, pACIICTIIICHHUS
IIPU3HAKOB, HE3aBUCHMOIO Hacle[oBaHMs Ipu3HakoB [. Menpens;
CUEIJICHHOTO HAacJelIOBaHMs TMPU3HAKOB M HApyUIEHUS CUEIUICHUs
reHoB T. Moprana;, TOMOJIOTMYECKHX PSAIOB B HAcCJIEICTBEHHOU
n3MeHunBoctd H.M. BasunoBa; renHernueckoro pasHoBecus JIx.
Xapmu u B. BaiinGepra; 3apogsimeBoro cxoxactsa K. bopa;
ounoreHernueckuii 3akoH J. ['ekkens, @. Miosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaBwia (MuHuMymMma 1O. JIubuxa, sKojg0ruueckor nupamMuabl 4uced,
O1OMacChl U SJHEPTHUH);

runote3sl (koauepBatHoit A.M. Omnapuna, nepBuuHOro OynpoHa JIxk.

Xonpeina, mukpochep C. Dokca, pudo3uma T. Yek)

VYMmenne pfiiatb IOHWCKOBBIC OMOJIOTHYECKHE 3aJa4d; BbIABJIATH
IIPUIUHHO-CJICACTBCHHBIC CBiA3HU MCXKOY HCCIIENYEMBIMU
OHOJIOrHYECKIMH O6T>CKT&MH, npoueccaMu W ABJICHHUAMU; [OCJIATh
BBIBOJIbI M IIPOTrHO3bI HA OCHOBAHHWHU ITIOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIIMYCCKUEC CXCMbl CKPCIIUBAHUA IUIA PA3HBIX TUIIOB
HaCJICAOBaHUA IMPU3HAKOB Yy OPraHHU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BCHICCTB U DHCPIUU B SKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITMIICBLIC CeTI/I)

YMeHue ycTaHaBiIMBaTb B3aUMOCBSI3M  MEXIY CTPOCHUEM U
(GYHKIMSMU: OpPraHOMJIOB, KIETOK pAa3HbIX TKaHEH, opraHamMu U
CUCTEMaMH OPraHOB y pAacTEHUH, >KUBOTHBIX U YEJIOBEKA; MEXKAY
JTaraMu OOMEHa BEIECTB; TallaMy KJIETOYHOTO IHKJIA U )KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMHi SMOPHUOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u ¢deHotunoM, ¢eHoTUIOM U (akTopaMu Cpelbl OOUTaHMS;
IpoLeccaMy  3BOJIOLUH; JIBIKYLIIUMHU CHJIAaMU  aHTPOIIOI€HE3a,
KOMITOHEHTaMH Pa3JIMYHbIX SKOCHUCTEM M TNPUCHOCOOJEHUSMU K HUM

OpraHU3MOB

VYmMmenue BBIACATE CYIICCTBCHHBIC ITPHU3HAKU!

CTPOCHUSI BUPYCOB, KJIETOK POKAPUOT M DYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPT'aHW3MOB, BHJIOB, OMOTCOIIEHO30B, SKOCUCTEM M
Ouocdepsl; CTpPOEHHS OpPraHOB W CHCTEM OpPraHOB pACTEHUH,
KUBOTHBIX, Y€JIOBEKa; MPOILIECCOB JKU3HEAEATEILHOCTH, MPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA, OMOJIOTHYECKUX




mpoueccoB: oOMmeHa BemecTB (Merabonu3M), uHpOpManUd U
MIpeBpaIEHUs] YIHEPTUH, OPOKEHUs, aBTOTPO(HOTO U TeTepoTPOPHOro
TUIOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeroreHesa, 3MOpHOreHe3a, IMOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3sMHOXKEHMS, UHIANBHUyaJIbHOIO pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJEHCTBUSL TEHOB, TETEPO3UCA; JEUCTBUH HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HPYIOIIETO, JBMXKYILIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT0 OTOOpa; aJIONAaTPUYECKOT0 M CHMIATPHUYECKOTrO
BU000pa30BaHuUs; BIUSHUS JBWXKYIIMX CHJI 3BOJIIOIMU HA FeHO(MOH
TIOTYJISILMH; TPUCIIOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus,
yepeJoBaHMsl HampaBJICHUI 53BOJIOLMH; KpPYyroBOpOTAa BEIIECTB H

IIOTOKA S5HCPIUr B SKOCUCTEMAX

ChopMupoBaHHOCT, yMEHHSI BBIICIATH CYIICCTBCHHBIC MPH3HAKU
BUPYCOB, KJIETOK TIPOKAPHOT W JYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBpALCHHs SJHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHIA U
pPa3MHOXCHHS, WHIMBHUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBOBI 3a CYIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHuUS,
MPUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpele OOWTaHHs, BIIMSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILCHUS DHEPTHH B

ouochepe

Vmenue UCIOJIb30BATh COOTBETCTBYIOIIUE apryMeHTBI,
6uoior WYCCKYIO TCPMHUHOJIOTUIO W CHMBOJIMKY IJId JO0Ka3aTCJIbCTBA
poACTBa OPTraHU3MOB PA3HBIX CUCTCMATUUYCCKHUX TI'PYIII, B3aUMOCBA3U
OpPraHM3MOB W cpeabl OOWTaHMSA; EIWHCTBA YEJIOBEYECKHX pac;
HE0OXOIMMOCTH 3JJ0pPOBOI0 00pa3a KHU3HU, COXPAHEHUS pa3HOOOpa3us
BUJOB MU DOKOCHUCTEM KaK YCIOBHA COCYHICCTBOBAHUA MPUPOJABI U

YCI0BCUCCTBA

YMeHHe KPUTHYECKH OILCHHBaTh HWHGPOPMAINIO OHOJIOTHYECKOTO
COJICpKaHUS;, WHTEPIPETHPOBATH ITHYECKUE ACTICKTHI COBPEMEHHBIX
uccienoBaHMii B OWonorud, — MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBaTth rio6anbHbIe HKOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D
11O BUOJIOTUHN

Kon

IIpoBepsiemMblii 3jIeMEHT COePKAHUSA

buonorus xkak HayKa. JKuBble cucTeMBl U UX HN3YUCHUC

11

CoBpemeHHass OWONOTHSI — KOMIUIEKCHas HayKa. bHoJOrmueckue HaykKd H
u3ydaemble UMM Tpobnembl. DyHIaMeHTaNbHbIe, TMPUKIATHBIE M ITOMCKOBBIC
Hay4YHBIE HCCIIEJOBAHUS B OUOJIOTHH.

3HaueHue Ouosoruu B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruei. 3HaueHHe OMOJNOTHM B
MPAKTUYECKONW JEeATEJbHOCTH YeJOBEeKa: MEAMIMHE, CEJIbCKOM XO3HCTBE,

MIPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

1.2

JKuBble cuCTeMBI Kak HpeaMeT n3ydeHus Ouosoruu. CBONCTBA KHUBBIX CHCTEM:
SMHCTBO XUMHUYECKOI'O0 COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTH, CIIOKHOCTH U
YHOPSAT0YECHHOCTh CTPYKTYPHI, OTKPBITOCTD, CaMOOPTaHM3AIINS,
CaMOBOCIIPOU3BEICHHE, PA3IPAXKHUMOCTh, HK3MECHUUBOCTh, POCT M Pa3BUTHE.

YpOBHU OpraHU3alluU JKUBBIX CHUCTEM: MOJEKYISPHBIA, KJICTOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIM, TOMYJISIITHOHHO-BHIOBOH, 9KOCHUCTEMHBIN
(6buoreoneHotnyeckuii), O6mochepusiii. Ilporeccrsl, NMPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbBIE TPU3HAKU >KUBOTO. JKU3Hb Kak ¢opMa CyIIECTBOBAHUSI

Marepuu

1.3

Metonel Oumonoruveckoit Haykw. HaOmiomeHue, H3MepeHHE, SKCICPUMEHT,
cHUCTeMaTh3alus, MeTaaHanau3. lloHsTme o0 3aBUCHMOM U  HE3aBHCHUMOM
nepeMeHHoM. [ImanupoBanue skcriepuMmenTa. [locTaHOBKa M mpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonsartue BBIOOpKM HM €€ J0CTOBEpHOCTH. Pazbpoc B
Oouosornueckux MaHHbIX. OIEHKa JOCTOBEPHOCTH TOJYYCHHBIX DPE3yJIbTAaTOB.
[TpuunHBl MCKaXKEHHST Pe3yJIbTaTOB JIKCIIepUMEHTa. [IoHSATHE CTaTHCTHYECKOTO

TECTa

KneTka kak Omosorudyeckasi cCucremMa

2.1

Knerka — cTpyKTypHO-(pyHKIIMOHAIbHAS €IWHUIA KXUBOTO. VMICTOpUS OTKPHITHA
kinetkud. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanH, M.
Hneiinen, P. Bupxos). OCHOBHBIE MONOXKEHUSI COBPEMEHHON KIIETOYHOU TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOUYHOM OMOJIOTUU: MUKPOCKOIHNS, XpoMaTorpadus,
anekTpogopes, METOJ, MEYEHBIX aTOMOB, nuddepeHIanbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHHE KIETOK

2.2

XUMHUUECKUI cOCTaB KIETKU. Makpo-, MUKPO- M YJIBTPaMUKpO3JIeMeHThl. Bona u

e€ poyib KaK pacTBOPHUTEINs, peareHTa, y4acTHe B CTPYKTYpHUPOBAHHUU KIIETKH,




Terioperyisinui. MuHepajabHble BelllecTBa KIJIETKH, UX OHOJOorudeckasl polib.
Posib KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckne monuMepsl. benku. AMHUHOKUCIOTHBIA COCTaB  OEJIKOB.
Crpyktypsl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAS
CBs3b. BTOpHuHas, TpeTWyHas, 4YeTBEpTUYHAs CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuduxanus 6enxos. buonoruueckue GyHKIUN OENKOB.
VYraeBoasl. MoHOcCaxapubl, JUcaxapuibl, OJUTrOcCaxapuibl M MOJIHCAXapUabl.
OOumii mmaH cTpoeHusT U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIMHU yIIE€BOIOB.

Jlumuaet.  T'uppodunbsHO-rUApOdOOHBIE cBolicTBa. Knaccudukanus Iunumos.
Tpurmuuepunsl, dochomunuabl, BOCKH, cTepouabl. buonmormueckue QyHKIMH
munuoB. O0mIMe CBOMCTBa OMOIOTHUECKUX MEMOpPaH — TeKY4eCTh, CTIOCOOHOCTH
K CaMO3aMbIKaHUIO, TIOJYTIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [punnun xomruiementapuoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkuun JTHK.
Bunel PHK. ®ynknuu PHK B kietke.

Crpoenne Mosekysabl AT®. Makposprudyeckue cBs3u B MoJiekyine ATO.
buonoruueckue pynkunu AT®. BocctaHOBIEHHBIE TIEPEHOCYUKH, UX (PYHKIINU B
kietke. CekBenuposanue JJHK.

CrtpykrypHast OuojOrusi: OMOXMMHUYECKHE U OHMOPHU3NYECKUE HCCIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpPbl OHOMOJIEKYJI

2.3

Tunbl  kiIeTOK: 3yKapuoTHyeckas M HpokapuoTuyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KICTKH.

Crpoenue mpokaproTHUecKol KieTku. KilerouHass cTeHkKa OakTepwii U apXei.
OCOOEHHOCTH CTPOCHHUSI TETepOTPOPHON M aBTOTPOGHONW MPOKAPUOTHYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOILIEHO3aX.

CrpoeHne M (QyHKIMOHUPOBAHUE SyKapUOTHUECKOM KieTku. [lma3zmarnueckas
MeMmOpana (rutazmanemma). CTpyKTypa TutazMaTudeckoil MmemoOpanbl. TpancnopT
BELIECTB uepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruéunass auddy3us), aKTUBHBIN (NMEPBUYHBIA M BTOPUYHBIN aKTUBHBINA
Ttpancnopt). Ilomynponumaemocts MemOpanbl. Pabota HaTpuii-KaaueBOro
Hacoca. DHAOIMTO3: MUHOIMTO3, (aromuto3. Dk301uTo3. KieTouHas cTeHKa.
Crtpykrypa 1 GyHKIUU KIETOYHON CTEHKHU pacTeHUil, rpuOOB.

Hurtomnazma. Iluto3onp. Lurtockener. JIBmwkeHue nuromiasmbl. OpraHousl
kinetkd. OpHOMeMOpaHHbIE OpPraHOWIbI KIETKHU: SHJIOIUIa3MaTHYecKas CeTb
(OIIC), anmapar 'onbmaku, IM30COMBI, UX CTpO€HHE U (YHKUIMHU. B3anmocBsa3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHHe TpaHyJISIpHOIO PETUKYIyMa.

Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynspHbIi) SHAOIUIaA3MATHUECKU peTukyilyM. CexkperopHas (yHKUIuUsS
anmapara ['onpmiku. TpancmopT BelecTB B KIETKE. Bakyoin pacTHTENbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenve u (yHKIMH MUTOXOHApUN M miacTul. IlepBuuHBIe, BTOPHUYHBIE U
CIIO)KHBIE  TIACTHABI  (POTOCHHTE3UPYIOIIMX  3YKapuoT.  XJIOpPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUI.

HememOpannble opranouabl kietkn CtpoeHue Hu (QYHKIUM HEMEMOPaHHBIX
OpPraHoMJ0B KJIETKH. Pubocombl. MuxpodunaMeHTsl. MBpIIeYHbIE KIETKH.
Muxkpotpybouku. Knerounsrii nentp. CrpoeHHe M JBHXKEHHE KTYTHKOB H
pecHrdek. MUKpoTpyOOUKH ITUTOIUIA3MEL. L[eHTprob.

Anpo. Obonouka spa, XpOMAaTHWH, KapuoIUla3Ma, SAPBIILIKH, MX CTPOECHUE U
¢byHkuun. SnepHsiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHUE
XpoMocoM B HHTep(ha3HOM siipe. beaku XpoMaTuHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKAapUOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM )

2.4

AcCCUMWISIIIVSL U TUCCUMIUIALIAS — JIBE CTOPOHBI MeTaboym3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPOGHBIA M TeTepoTpodHBINA. YdacThe KUCIOpoJa B OOMEHHBIX
mporeccax. ODHEpreTudeckoe oOecnedyeHne KiIeTKu: mnpeBpanieHne ATD B
oOMeHHBIX Tmpoueccax. @OepMEeHTaTUBHBIM XapakTep peakuuid KJIETOYHOTO
MeTtabonu3zMa. DepMeHTB, MX CTPOCHHE, CBOICTBA M MEXaHH3M JCUCTBUA.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. beiku-
aKTUBATOPbl M OENKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakuuii OT pa3IMYHBIX (AKTOPOB.

IlepBHUuHBIl CUHTE3 OpraHMYeCKHX BewecTs B Kierke. PorocuHre3. Pousb
XJIoporiacToB B mpouecce ¢orocuHte3a. CBetoBas u TeMHOBas  (pasbl.
[MponykTuBHOCTE (poTOCHHTE3a. BimsiHWE pa3TUYHBIX (aKTOPOB HA CKOPOCTH
¢dotocuHTe3a. 3HaueHne (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XE€MOCHUHTETUKOB: HUTPUDUIIUPYIOIITHE
OakTepuu, Kejae300aKTepuu, CepoOaKTEpUH, BOJOPOJHBIE OaKTepuH. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buaer Opoxkenus. I[IpogykTel OpoxeHUsST U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIE3HE.

AdpoOHBIE OpraHu3Mbl. DTambl dHeprerudeckoro obOMena. [loaroToBuUTeIbHBIN
stan. ['Mukonan3 — 6ECKUCIOPOIHOE PACIIEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciIeHHE, WM KJIETOYHOE IbIXxaHUE. Pomb MUTOXOHIpHA B
poueccax OMOJIOTHYECKOTO OKHUCJICHUSI. [uknuaeckue peaxiuu.

OxucnutensHoe ¢ochopunuposanue. [IpeumymiecTBa a’spoOHOro myTH oOMeHa




BEIIECTB Nepes] aHadpOOHBIM. D(PPEKTUBHOCTH HIHEPTreTHIECKOro 0OMeHa

2.5

Peakuuu wmatpuyHOro cuHTe3a. I[IpUHIMN KOMIUIEMEHTAPHOCTH B peaKIUAX
MaTpUYHOTO cUHTe3a. Peanu3zamnus HacneacTBeHHON nHpopmaluu. ['enernyeckuit
KO, ero cBouctBa. Tpanckpunuus — Martpuusslidi cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUIILIMN: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIIEIBHOCTb, ACUMMETPUYHOCTD.
Tpancnsuus u e€ sranbel. Yuactue TpancnoptHeix PHK B OuocunTese Oernka.
VYcnoBust OuocunTe3a Oenka. KoxumpoBanue amuHOokucioT. Posnp pubocom B
O6uocuHTe3e OemKa.

Opranuzanys reHoma y IpoKapuoT U 3yKapHuoT. Perynsanus akTUBHOCTH I€HOB y
npokapuot. ['mmore3za onepona (P. XKakob, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KiIeTOUHbIN roMeocTas.

Bupycel — HekinerouHbsle (GOpMBI KU3HM M oOnuraTHele mapasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

BupycHbie 3a0oneBaHus uenoBeKa, XKUBOTHBIX, pacteHuit. CIIN/, COVID-19,

conuaJIbHbIC U MCIUITMHCKUC HpO6J’I€MI>I

2.6

Knerounsnii mmkn, ero mepuonbl W perymsimus. HWHrepdaza u  MUTO3.
Oco0eHHOCTH TPOIIECCOB, MpoTeKalImux B uHTepdaze. [loAroToBka KIeTKH K
nenennto. Ilpecunretmdeckuii  (MOCTMUTOTUYECKHUI), CUHTETUYECKUH U
MMOCTCUHTETUYECKHM (IPEeMUTOTHUECKUI) IepruoIbl HHTEP(a3bI.

Marpuunbiii  cuntre3 [JIHK — permnukaums. Ilpunnunsr perukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHHTE3, aHTUIAPAJUICIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepasa. XpPOMOCOMHBIM Ha0oOp KIETKH — KapuoTuil. JIUMIOWIHBIA WU
rariouAHbll  Habopbl XpoMocoM. [‘omonmoruynbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jlenenne knetkun — Muto3. Craguum MHUTO3a M IPOUCXOASIINE B HUX IPOLIECCHI.
Tunel muto3a. KapuoknHe3s M LUTOKMHE3. buonormdyeckoe 3Ha4eHHE MUTO3a.
Perynsuus mutotndeckoro nukia kiuetku. Ilporpammupyemas kietouHasi rubenb
— amnonTo3.

q)}/HKIII/IOHaJ'II)Hafl IrCHOMHKaA

OpFaHI/IBM Kak OMojoruyeckas cucremMa

3.1

OJIHOKJIETOYHEIE, KOJIOHHAJIBHEIE, MHOTOKJICTOYHBIC OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBI pa3MHOKEHUS OPTaHM3MOB: Oecrojioe (BKIIOYAash BEreTaTUBHOE) U
mosoBoe. Bwuapl  Oecrioloro  pa3MHOXKEHHS:  MMOYKOBAaHWE, CIOPYIISAIHS,
(dbparMeHTaIus, KJIOHUPOBAaHUE.

[TonoBoe pasmuoxkenue. [lonoBeie KiIeTKH, WK TameTbl. Meiio3. Ctaauu meitosa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buosiornyeckuii cmpici Meiiosa




Y TI0JIOBOTO Iponecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.
[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y XUBOTHBIX. llosoBbIE Jkene3bl.
OOpazoBaHue W pa3BUTHE TMOJNOBBIX KieTOK. CrepMaTroreHe3 U OOIEHE3.
Crtpoenue mOJOBBIX KiIeTOK. OMIONOTBOpPEHHE U 3MOpPUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). JIpo6nenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJIeHUsT MJIEKONMTAIOIUX. 3apOAbILEBbIE JIMCTKH (racTpysisiius). 3akiajaka
OpPraHOB M TKAaHEW W3 3apOIBIILEBBIX JIACTKOB. B3auMHOe BiIMsAHHME 4YacTei
pa3sBUBAIOLIETOCSA 3apojbllia (3MOpUOHANbHAs WHAYKUKA). 3akiajka IUIaHa
CTPOCHMsI KMBOTHOIO KaK pE3yJbTaT HMEpPApXUYECKUX B3aMMOJCHCTBUN TI'€HOB.
Bnusiare Ha SMOpHOHANBPHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAFOIIEH
Cpenbl.

PocT u pa3zsutue xuBoTHbIX. [locTamOpronanbHblil nepuon. [psimoe u Henpsimoe
pasButue. PazButne ¢ meramopdo3omM y O€CMO3BOHOYHBIX M IMO3BOHOYHBIX
KMBOTHBIX. bHonornueckoe 3HaY€HUE NPSAMOrO M HENPSIMOIO Pa3BUTHSA, HX
pacnpocTpaHeHue B npupoze. Tumbl pocra XKUBOTHBIX. (PAKTOpPBI perysLAd
pocta KHMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOIO Ppa3BUTUS Yy
KMBOTHBIX U 4eoBeKa. [lepnonbl oHTOreHe3a yenoBeka.

PasmnHoxenne u pasButue pacteHuil. [ametodur u cmopodur. Meiioz B
KM3HEHHOM ILMKJIe pacteHuid. OOpa3zoBaHue cHop B IIpolecce Menosa.
I'amerorenes y pacteHuil. OIUIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

pa3BUTHE CEMEHU. MexXaHu3MBbl peryJislii OHTOT€HE3a Y pACTEHUN U KUBOTHBIX

3.2

Ucropust craHOBiIeHUS W pa3BUTUS TEHETHMKM Kak Hayku. (OCHOBHbBIE
FEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbI, AJIbTCPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN WM PEUECCUBHBIA MNPHU3HAK,
TOMO3UTOTa, TETEPO3UTr0Ta, YHUCTasl JIMHUSA, THOPUIbBI, TEHOTHUIN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THUOPHUIOJIOTUYECKUNA,  IUTOJIOTHUECKUH,

MOJIEKYJIIPHO-T€HETHYECKUI

3.3

MounoruOpunnoe ckpemybanue. [lepBelii 3akoH MeHziemnst — 3aKOH eJUHO00pasus
rUOpUIIOB TepBOTO TOKoJeHus. I[lpaBmino mgomuHupoBaHus. Brtopoil 3akoH
MeHngenss — 3akOH pacllelyieHHs npu3HakoB. Lluronormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ MmoTe3a 4ucTOTH raMer.

AHanu3upyroniee ckpemuyBanue. IIpomexyTOuHbId XapakTep HacleIOBaHUs.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpenmbanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBUCHMOIO

HaCJICJOBaHUA IIPU3HAKOB. HI/ITOHOFI/I‘-IeCKI/Ie OCHOBBI I[I/IFI/I6pI/IJIHOFO




CKpEIIMBaHMS.
CuerienHoe HacnefoBaHue Tmpu3HakoB. PaGoter T. Moprana. CuerieHHOE
HAacJIeIOBaHUE TE€HOB, HAPYIICHWE CUECIUICHUS MEXAY TIeHamMHu. XPpOMOCOMHas
TeOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHHU3M OIpEACCHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIN U TeTeporameTHbIi moi. ['eHeTuueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHue nNpU3HAKOB, CLEIJIEHHBIX C
MOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTpornus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM ajljieau3M. B3anMoAeucTBHE HEaICIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lomumepus

3.4

BzaumopeiictBre reHoTHIA U cpeabl ipu (popmupoBaHun (peHoTuna. I3MeHYMBOCTh
IpU3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIC[ICTBEHHAsl U HACIICICTBECHHAS.

MoaudukanmonHass ~ u3MeHuMBocTh.  Ponmb  cpeasl B (hopMHpOBaHUM
MoU(pHUKaMOHHON M3MeHYnBOCcTH. Hopma peakiinm npusHaka. BapuanmoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranncen). ColictBa MoaM(UKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTunnyeckast n3MeHYMBOCTb. CBOMCTBAa T€HOTUITMYECKON U3MEHYMBOCTH. Bubl
IeHOTHITNYECKOM N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KomOuHatuBHas M3MeHUMBOCTb. Meio3 W MOJOBOM mpolecc — OCHOBa
KOMOHMHATUBHOM M3MEHYMBOCTU. Poslb KOMOMHATUBHOW M3MEHUMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HooOpa3ys B IpeiesiaX OHOro BUJIA.

MyTanyoHHasi U3MEHUYMBOCTb. Buibl MyTalyii: reHHbIE, XpPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U WHAYLMPOBaHHBIE MyTalMH. SOEpHBIE U IUTOIIA3MAaTHUYECKHE
MyTtaimu. CoMaTH4YeCKUe U MOJI0BbIe MyTaluuu. [IpuurHbEl BOSHUKHOBEHUS MyTallUil.
MyTtareHsl M WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MIOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaclieCTBeHHON m3MeHunBocTu (H.H.

Baguios). BuesinepHas ”3MEHUUBOCTD U HACTIEACTBEHHOCTh

3.5

Kapuotun 4denoBeka. MexayHaponHas MporpaMma HCCIIEIOBAaHUS T'eHOMaA
YCJIOBCKA. MGTOI[BI I/I3y‘IeHI/15[ TCHCTHUKHU YCJIOBCKA.: FeHCaJ'IOFI/I‘IGCKI/If/'I,
OJIU3HELOBBIN, [IUTOrCHETHYCCKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-TEHETHIECKHUH. CoBpeMeHHOE omnpeneseHre TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM YHCIIC C MTOMOIIBIO
[I1P-anamu3a. HacnencTBeHHble  3a00eBaHUS  YejoOBeKa. [ C€HHBIE U
XPOMOCOMHBIE 0oJIe3HN YeJI0BEeKa. boneznn c HACJICACTBCHHOM
MPEIPaCcOI0KEHHOCThIO. 3HAYEHHE MEAMIMHCKOW T€HETHUKU B MPEIOTBPALICHUN

1 JICUCHMH I'eHETUYCCKHX 3a00sIeBaHui YenoBeka. CTBOJIOBEIC KICTKU




3.6

JomecTukanus v cenekuus. 3apoKIeHUe CeNeKIUU U JoMecThkanuu. Yuenne H. 1.
BaBuioBa 0 meHTpax MPOMCXOXKAEHUS W MHOT000pasusi KyJbTYPHBIX pPacTEeHHA.
Ponp cenexkimu B cO3qaHUM COPTOB pacTeHUH M MOpPOA *UBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEICTBEHHOM u3MeHunBocTH H.H.
Basuiiosa, ero 3HaueHue JUis CeNEKIMOHHON paboThI.

Metoabl  ceneKUMOHHOW paboThl. VcKycCTBeHHBIH OTOOp: MAacCOBBIM H
WHAUBUAYANbHbIA.  OTambl ~ KOMOWMHAIIMOHHOM  cenekuuu.  VcmbiTanue
npou3BoauTeNneil Mo moromMcTBy. OTOOp MO TEHOTUIYy C IOMOIIBIO OIEHKHU
(eHoTuna NoToMcTBa M 0TOOP MO TeHOTUIY C momoibio aHanuza JTHK.
NckyccTBeHHBIN MyTarenes3 Kak METO/1 CeJIEKIIMOHHON pa0oThl. PagualinoHHbIi 1
XMMUAYECKHI MyTareHe3 Kak HWCTOYHMK MYyTalMid y KyJbTypHBIX (opM
opraHu3moB. Mcrons3oBaHHE TE€HOMHOI'O  PENAKTUPOBAHMS M METOJAOB
pexomOuHanTHBIX JIHK 1715 momyuyeHus ucxoiHOTo Matepuala AJis CENeKIUH.
[lonyuenne mnonumuonaoB. BHyTpuBuioBas rubpuamzanys. bauskopoacTBeHHOE
CKpelllMBaHue, WM WMHOpunuHr. HepoacTBeHHOE cKpeuBaHHUE, WIM ayTOPHIUHT.
I'ereposuc u ero npuuussl. Mcnons3oBanue rereposuca B cenekumu. OtnanéHHas
rudpuamzanus. Ilpeononenne Oecruiogust MeXBUIOBBIX THOPUIOB. JlocTmxeHus

CCJICKIIM paCTCHHﬁ H XKMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3yEMbIE B OMOTEXHOJIOIMH, — KJIETOUHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBl, HUX  XapaKTepUCTHKa. TpaauiuoHHas  OUOTEXHOJIOTHSL:
xjge0onedyeHre,  MOJy4yeHHe  KUCJIOMOJOYHBIX  INPOAYKTOB,  BHUHOJEIHE.
Mukpo6uonoruueckuii cunte3. OOBEKTHl MHMKpPOOHOJIOTHUECKUX TEXHOJIOTHH.
[lpousBoacTBO  Oenka, aMHUHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OILIONOTBOpEHUE. PEKOHCTPYKIMS SHULIEKICTOK U KIOHWPOBAHUE JKUBOTHBIX.
Meton TpaHCIUTaHTalUU SAEp KIETOK.

XpoMOoCcOMHasi M T'€HHas WHXEHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha U
KoHCTpyupoBaHue pexkomOuHaHTHRIX JIHK. JlocTmkeHWS W TMEpPCHEKTHUBEI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepuH. MenuuuHckue OHOTEXHOIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/I€ OpraHn4eCKOro Mupa

4.1

buonornueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHast  cucreMa
opraHmyeckoro Mmwupa. IIpuHOUIB KiaccUpUKAUu opraHu3MoB. (OCHOBHBIE
CUCTCMATHYCCKUC prHHI)I OpFaHI/I3MOB.

OcoOEHHOCTH CTPOCHUS W >KU3HEACITEIIBHOCTH OTHOKJIETOYHBIX OpPTaHU3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE I'PUObI, OAHOKIETOYHBIE BOJOPOCIH, APYTUe
HpOTHCTBI. KOJ'IOHI/IaJ'H)HI)IG OpFaHI/ISMBI. JIBI/I)KGHI/IG OJHOKJICTOYHBIX OpFaHI/ISMOBZ
aMEOOUIHOE, KI'YTHKOBOE, PECHUYHOE. 3allMTa Y OJHOKIECTOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHU3MOB. Taxcucer




4.2

MHoOrokJjeTouHbIe pacTeHus. B3anMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranm3Ma. OpraHu3Mm
Kak enuHoe 1enoe. TkaHW pacTeHUid. THIBI pACTUTEIBHBIX  TKAaHEH:
oOpa3oBaTellbHas, TOKPOBHAs, TMPOBOJMAINAs, OCHOBHAs, MEXaHUYECKasl.

OcoOeHHocTH CTpOeHUSs, PYHKINN U paCIIOIOKEeHUS TKaHEel B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. J[BU’keHuE MHOTOKJIETOUHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. llormomeHue BOABI, YIIEKHUCIONO ra3a M MUHEPAIbHBIX BELICCTB
pactenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancniopTHele cuctembl pacTeHuil. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrukyna. CpenctBa macCUBHOM M XMMHUYECKOH
3amuThl. OUTOHIUBI.

PasgpaxxumocTe M peryisnus y OpraHusmMoB. Pa3zgpakuMocTs M peryisanus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOYHBIC  JKMBOTHBIC. B3amMOCBSI3bp  YacTeii  MHOTOKJICTOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpTraHHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI
KUBOTHBIX TKaHEH: SIUTEINANbHAs, COCIUHUTENbHAs, MBIIICYHAs, HEpBHAS.
OcobenHoctn cTpoeHUs, (GYHKIMA H PACIOJIOKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Opranbl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPTraHOB M CHCTEM OpPraHOB.
Onopa Tena opraHu3mMoB. CKeJleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIli U BHYTpeHHUH ckejeT. CTpOeHHE U THUIIbl COSIUHEHUS
KOCTEH.

JIBM>keHHME MHOTOKJISTOYHBIX JKHMBOTHBIX. IluTanme xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue xuBoTHBIX. KoxkHOe apixanue. JXKabepHoe u
JIErOYHOE JhIXaHHE.

JIpIxaHue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIOLIMOHHOE YCJIOKHEHHE CTPOCHHS
JETKUX MO3BOHOYHBIX JKMBOTHBIX. JIpIXaTellbHAsl cHUCTeMa 4YelloBeKka. MeXxaHu3M
BEHTWIALIMK JIETKUX Yy MTULl W MJICKONUTAIOMKX. TpaHCIOPT BEIIECTB Y
opraHu3MoB. TpaHcoOpT BemEeCTB y KMBOTHBIX. KpoBEeHOCHas cucremMa u e
opranbl.  KpoBeHOCHass ~ cucTemMa  TMO3BOHOYHBIX  KHBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DJBOJIONMOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX XMBOTHBIX. BbigeneHue y opraHusmoB. Beijgenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyoau. Opransl BeiaeneHuss. CBA3b MOJOCTH Tea
C KPOBEHOCHOM W BBIICIHUTENBHON cHUcTeMaMu. BrineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKIETOYHBIX JKMBOTHBIX. I[IOKpoBBI UM uX

IIPONU3BOJAHBIC.




PazmpaXuMOCTh M pPEryJsus y OpraHu3MoB. Pa3ipa’kuMoCTh y OJTHOKJICTOYHBIX
opraHu3MoB. Takcuchl. Pa3mpakUMOCTP W peryisimus y MHOTOKIIETOYHBIX
pactenuii. PocToBbIe BemecTBa 1 X 3HAUCHHE.

HepBHas cucrema u pedieKTopHas peryssiiys Yy MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTaesl. DBOJIIOIMOHHOE YCI0KHEHHE CTPOSHHS HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka aiaroputMoB M nporpamMMm s 3(PQPeKTHUBHON (HYyHKIMOHATIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  NPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA M €TI0 3J0POBLE

5.1

5.2

OpraHel ¥ cuCTEMBI OPraHOB yesnoBeka. OTIesbl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Pednexkc u pednexkropHas nyra. be3ycioBHble U YCIOBHBIE
peduiekcbl. 'ymopanbpHast peryisinust M SHAOKPUHHAS CHCTEMa >KUBOTHBIX U
yesioBeka. JKenesbl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHOM W SHIOKPUHHOW cucTeM. [umortamamo-runodusapHas

cucreMa. Pediekc u pedriekropnas gyra. besycnoBHbie 1 ycioBHBIEC pedIeKChI

3amuTa opranu3Ma ot Ooiyesnel. IMMyHHas cuctema 4elioBeka. KiieTouHblid u
TYMOpQJIbHBIA MMMYHHUTET. BpoXAEHHBIA, TpHOOPETEHHBIN crienuduuecKuit
uMMyHHUTET. Teopuss KIOHaJIbHO-ceNeKTUBHOro ummyHutera (I1.Dpmux,
®.M.bepuer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poib

BPOKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHast cucrema u e€ opranel. Cepiile, KPOBEHOCHBIE COCYABI M KPOBb.

Kpyru xpoBoob6pamenusi. Pabora cepaia u e€ perymsius

5.4

Jpixanue genoBeka. Juddysus ra3oB yepe3 MOBEPXHOCTh KIETKU. J[pIxaTrenbHas
cuctemMa 4YenoBeKka. JIpIxaTenbHas MOBEPXHOCTb. Perynsuus  JAbIXaHUS.

JIpIxaTeabHble 00BEMBI

5.5

HI/IH_ICBapI/ITeJ'IBHaH CHUCTCMA YCJIOBCKaA. OTI[GJ'IBI MUIICBAPUTCIIBHOIO TpaKTa.
HI/IH_ICBapI/ITeJ'IBHBIC KCJIC3HI. BHy’I’pHHOJ’IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBbl m ux mnpousBognsle. Oprasbl BbeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIBTpaAIUs, CEKpelst 1 00paTHOE BCachIBaHHE

KaK MCXaHHU3MbI pa6OTBI OpTraHOB BBIACJIICHUA. O6pa3OBaHI/IC MOYH Yy YCIIOBCKaA

5.7

Z[BI/I)KGHI/IG YyeJIoBeKa: MEblieuHas cucteMa. CKeJIeTHbBIC MBIIINBI U HUX pa60Ta.

CTpOCHI/Ie U THUIIbI COeTUHEHUS KOCTEH

Teopus 3Bomonnu. Pazsutre xu3Hu Ha 3emMie

6.1

3BOJIIOI_[I/IOHH8.5I TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCBIJ'IKI/I BO3HHUKHOBCHUA

AapBUHH3MA. Kuzue n Hay4Has JCATCIbHOCTDb 4. I[apBI/IHa.




JIBrokymue cwibl dBoonMKA BuAoB 1o Y. JlapBuHY (BBICOKash WHTEHCHBHOCTH
Pa3MHOKEHHUSI OpPTraHW3MOB, HACIEJICTBEHHas W3MEHYMBOCTh, Ooppba 3a
CYILECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH OTOOD).

Odopmienne cuaTeTnyeckoi Teopuu sBoioruu (CTD). HelTpanbHas Teopus
sBooid. COBpeMEHHasl SBOJIOIMOHHAS OHOJIOTHs. 3HAYCHHE HBOJIIOIIMOHHON

TCOpHUU B (I)OpMPIpOBaHI/II/I CCTCCTBCHHO-HaquOﬁ KapTUHBI MHpa

6.2

[Tomynsimust Kak »yeMeHTapHas enuHuina 3BoMONMH. COBpEMEHHBIE METOMBI
OLIEHKM T'e€HETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomyisiuuii. M3menenue
reHooHJa MOMYJISALUU KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaitnGepra.

OnemeHTapHble  (DaKTOphl  (OBWXKYIIME CHJIBI) ABOJIONUH. MyTalMOHHBIN
nporiecc. KomOunatuBHast u3MeHUuBOCTh. Jlpeil) TeHOB — ciydaiiHble
HEHANpaBJIeHHbIE HW3MEHEHHWs 4YacToT auiened B momymsanusax. Oddekr
OCHOBATEJIA. Murpanuu. N3onsanus MTOIYJISLIMMN: reorpagudeckas
(mpocTpaHCcTBeHHas ), Orosoruueckas (penpoyKTUuBHas ).

EctectBennblii  orTOOp — HampaBingoomui  ¢gakrop dBoiouud.  Dopmbl
€CTEeCTBEHHOT0  OTOOpa: JBIXKYIIMH, CTaOMIU3UPYIOIIUH, pPa3pbIBAIOLINI
(mu3pynuBHbIN). [TomoBoit oTOOD.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHKPOAIBOJIOLIMU.
Bo3nukHOBeHHEe  mpUCIIOCOONEHMI y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOneHuit y opraau3mMoB. OTHOCUTEIBHOCTh
IIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuum u CcTpyKTypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKpOdBoOJtoNMK. M3omsamus — kimoueBoil (akrop BumooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUS: aJuIoNaTpUUECcKoe (reorpaduyeckoe),
CUMIIAaTpUYEeCKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILUIOMIU3ALINS,
rudpuaunsanys). JJInTenbHOCTh 3BOIIOLMOHHBIX ITPOLECCOB.

Mexanu3msbl (GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posb 3BOMIONIMOHHON OGuONOTMU B Pa3pabOTKE HAayYHBIX METOAOB COXPAaHEHUs
O6uopazHooOpa3uss. MUKpPOIBOIIONMSA M KOIBOJIIOIUS IMAPA3UTOB M UX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 00PHOBI

C Hel

6.3

Metoabl M3ydeHUs MaKpOdIBOIIOIUH. [lalleOHTONOTHYECKHE METObl M3YUYCHUS
sBomtorn. [lepexomanabie GOpMbI U GUITOTEHETUYECKHE PSIIBI OPTaHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBosroruu. CpaBHeHue Giopsl U (hayHbI
MaTepHUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3eminn. Bunbi-suneMuku u
PEJUKTBHI.

9M6pI/IOHOFI/I‘{eCKI/Ie u CpaBHI/ITCHLHO-MOp(I)OJ'IOFI/I"ICCKI/IG METOAbl M3YUCHUA




ABONIONMU. ['€HeTUYeCKHe MEXaHWU3Mbl SBOJIOIMH OHTOTEHE3a W TIOSIBICHUS
OBOJIIOIIMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE ¥  AHAJOTHMYHBIE  OPTaHbl.
PynumenrtapHsle  opranbl ¥ aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHYECKHE,
OMOXMMHUYECKHME M  MaTeMaTHMYeCKWe  METOAbl  W3YYEHHUS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMBI MOCTPOCHHS (PUIOTeHETHUECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (MpaBWiIa) 3BOIIONUU. HeobpaTUMOCTh 3BOIIOIUU.

AI[aHTI/IBHa}I paauanus. HepaBHOMCpHOCTL TEMIIOB 3BOJIOIIUH

6.4

Hayunble rumote3sl MNPOUCXOXKACHHS JKM3HM Ha 3emiue. AOuoreHes u
nancrnepmus. JloHay4dHbIe TIPEICTABICHUS O 3aPOKIACHUH KU3HU (KPEaluOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONMPOBEPIKEHUE OMBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Tlactepa. Ilpoucxoxnenue >Ku3HU U
acTpoOuoJIOTHsl.

OcHOBHBIE ATanbl HEOpraHWYECKOW HBomoIMu. [lmaneraphas (reosiormueckas)
ABONIONUA. XHUMHYECKash »JBOIIONUA. AOHWOTCHHBIA CHHTE3 OPTraHUYECKHX
BemecTB u3 Heopranmudeckux. Omeir C. Mwmepa u I'. HOpu. OO6paszoBanue
nojauMepoB U3 MoHoMepoB. KoanepBatHas runote3a AWM. OnapuHa, rumoresa
nepBuyHOoro OynboHa J[x. XonmelHa, reHeTwdeckas rumoteza . Mémrepa.
Pu6osumer (T. Yek) u rumoreza «vmumpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u meronbl €€ uzyueHusi. VckomnaeMble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u e€ Metoasl. OTHOCHUTENbHAS W aOCONMIOTHAS TEOXPOHOJIOTHS.
['eoxpoHonOruyeckas mKasna: 30Hbl, SPbl, IEPUOJIbI, FTIOXU.

Hauanbnble aTansl oprannyeckoit 3Bosronuu. [losBieHne M 3BOIIOLUS MEPBBIX
KJIETOK. DBONIONHS MeTa0onu3Ma. BO3HHKHOBEHHE TMEPBBIX OKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTINIEHKH KaK aHaJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
Crpomatonutsl. [IpokapuoThl U DyKapHOTHI.

[Ipoucxoxnenue sykapuoT (cUMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKICHUE
BUpYyCOB. [IpoucxoxxaeHrne MHOTOKJIETOYHBIX OpraHW3MOB. BO3HHKHOBEHUHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC d3Tambl HBOJIOIUU BBICIIMX pacTeHuid. (OCHOBHBIE apoMOpPQO3bI
pactreHuid. Bpixoa pactenuid Ha cymry. [losiBlieHHMEe CHOPOBBIX pacTeHUH U
3aBoeBaHne uMHU cymu. CemeHHbIe pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHuM.

OcHOBHBIE 3Tallbl SBONIOIHUH KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KHUBOTHBIX. BeHnckast ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBbie xop0BbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLMS TO3BOHOYHBIX.

[Tpoucxoxnenne ampubuii u pentuauil. IlporcxoxneHue MICKOMUTAOMUX U




ntuil. [Ipunnun kmodeBoro apomopdosa. OcBoeHHEe O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTne xu3HM Ha 3emiie 10 3paM U MEepUoJaM: apxe, IPoTepo30id, Maneo30u,
Me3030#, KaiHO30M. OOmas XapaKTEepPUCTHKAa KIUMaTa M TEOJOTHYECKUX
npoueccoB. [losBIeHNE U paclBET XapaKTepHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCIIOBHSI M BIUSTHUE Ha Ta30BBIA COCTaB aTMOC]EPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHE KPHU3UCHI mpouwioro. [lpuuuHbel u
CJIEACTBUSI MacCOBbIX BbIMUpaHHM. COBPEMEHHBIN SKOJIOTMYECKUM KPHU3UC, €ro

0COOEHHOCTH

6.5

Pasnenel m 3amaunm aHTpomosoruu. Metonel aHTponosiorud. CTaHOBIEHHE
IIPEICTABICHUIN O IPOUCXOKIEHUH ueoBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeKa € KUBOTHBIMH. CHCTEMAaTHUECKOE MOJIOKEHUE YEJIOBEKA.
CBunerenbcTBa  CXOACTBA  Ye€JIOBEKa C  JKUBOTHBIMHU:  CPAaBHUTENBHO-
Mopdonorudeckue, AMOPUOJIOTUYECKHE, (U3HOIOTO-OMOXUMHYECKHE,
noBegeHueckrne. OTINYMS YeJI0oBeKa OT KHUBOTHBIX. [IpAMOX0XkIeHNEe U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBmkymme cuibl ((QakTophl) aHTPONOreHe3a: OMOJOTUYECKUE, COIMAJIbHBIC.
CooTHoleHrne OMOIOTMYECKUX U COLUANBHBIX ()aKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaUU aHTPOINOreHE3a. ABCTPATIONUTEKN — IBYHOTHE MIPEIKHU JIFOJAECH.
YenoBek  ymenblid, INEpBbIE  M3FOTOBJICHUA  Opyaud Tpyxa. UYemnosek
OPSAMOXOAAIIMM M TEepBbIM BbIXOA mroaed 3a mpenensl Adpuku. Yemosek
reiiensoeprckuii — oOLIMI MpeloK HeaHAEPTATbCKOrO YelloBeKa M YelloBeKa
pasymHoro. YenoBeK HEaHIEPTAJbCKUN KaK BHUJ JIIOJEH XOJIOAHOTO KIMMATa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamMu A(QpHkH.

DBOJIIOLUST  COBPEMEHHOT0 4YelloBeKa. ECTECTBEHHBI OTOOp B MOIMYJSALUSAX
yesioBeka. MyTallMOHHBIN Tpolecc U nonuMopdusM. I[lomynsiiioHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3G(EKT oCHOBATENs» B MOIMYJISAIUAX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. IloHstue o pace. bosbluwe pacel: e€BponeouHas
(eBpasmiickasi), aBCTpajO-HETpOWJHAs  (dPKBaTOpUAJbHAs),  MOHTOJOMTHAS
(a3maTcko-amepuKaHcKkas). Bpems u myTH pacceieHHs ueloBeKa IO IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayyHas  HeCOCTOSITENBHOCTh — pacusMa.
[IpucnocoOneHHOCTh 4YeNnoBeKa K pa3HbIM YCIOBUSIM OKPY>KAIOLIEH Cpembl.
Bnusinue reorpadudeckoid cpeasl U Ipeiipa reHoB Ha MOPQOIOTHIO U

(I)I/BI/IOJ'IOI“I/IIO YCJIOBCKaA

ODKOCHUCTEMEI U MpUCymurue MM 3aKOHOMEPHOCTH




7.1

Paznensl u 3amaun sxonoruu. CBs3b YKOJIOTHHU C APYTUMU HAyKaMHU.
Metoast skonoruu. llosmeBple HaOMIOACHUS. OKCIEPUMEHTHI B JKOJIOTHU:
NpUpOJHbIE W JabopaTopHble. MopaenupoBaHue B SKOJIOTHH. MOHHUTOPUHT

OKPY’KaIOIIECH CPe/Ibl: JIOKATbHBIN, pErHOHAIBHBIN U TJI00TBHBIN

7.2

Okonornyeckne (GakTopbl U 3aKOHOMEpHOCTH uX zeictBus. Knaccuduxaums
9KOJIOTUYECKUX  (PaKTOpoB: alOuoTHyeckue, OMOTHYECKHE, aHTPOIIOTECHHBIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHMS 3Kosorndeckux ¢akropos. IIpasuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue (axropbl. CBeT kKak sKoyoruueckuit (axrop. JleiicTBue pa3zHbix
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIBI
pacTeHHil M JKMBOTHBIX 110 OTHOIIEHMIO K cBeTy. CHUrHajgbpHas poOjib CBETA.
@oTonepruoInu3M.

Temmeparypa kak osKojJormueckuii Qakrop. JlelicTBHEe TemmepaTypbl Ha
opranusmsl. [TolkmIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 9konoruyeckuit ¢akrop. IlpucnocoOnenus pacteHuid K
HOJJIEp&KAaHUI0 BOJHOro Oanmanca. Kiaccudukanus pacTeHuil MO OTHOLICHUIO K
BoJe. [IpucnocoOenus )KMBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIlIHAs, I1OYBEHHas,
riyOuHHasE ~ MOJAINOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DPU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpel OOuTaHus OpraHu3MoB. IIpucrnocoGiieHus OpraHu3MoB K
KU3HU B Pa3HbIX CpEAaAX.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE puTMBbl. CyTOYHBIE U TOJJUYHbIE
putMblL. 1IpHrcroco0IeHHOCT OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHM
AKU3HU.

XKuznennsie popmer opranu3moB. [lonsTue o xuzHeHHON (opme. JKU3HEHHbIE
(GopMbI pacTeHuil: AepeBbs, KyCTapHMKH, KyCTapHHUYKHM, MHOTOJIETHHE TpPaBbI,
oJlHosieTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: TUIAPOOUOHTHI, TEOOMOHTHI,
a’poOHoHTBL. OCOOEHHOCTU CTPOEHUSI U 00pa3a KU3HHU.

buotnueckue dakTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUMN: KOHKYPCHIIHS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyaausM,
KOMMEHCaIN3M (KBapTHPaAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJEHCTBUS  (Tomuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HaUCHUE
OMOTMYECKMX B3aMMOJEHCTBMIA JUIi CYyLIECTBOBAaHHMS OpraHU3MOB B cpelne

0o0UTaHuA. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUSA

7.3

OKOJIOTHYECKHUE XapPaKTCPUCTUKU IIOITYJIAINH. HOHyJISILII/ISI Kak OHOJIOrHYecKas

cucreMa. Posib HEOTHOPOIHOCTH cpelibl, (pU3HUecKuX 6apbepoB U 0COOCHHOCTEN




OHMOJOTUM BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPbI MOMYJISLIUM.
OcCHOBHBIE MOKa3aTeau NOMYJSLWN: YUCIEHHOCTb, INIOTHOCTb, BO3PAacCTHAs H
II0JIOBAasi CTPYKTypa, pOKAAEMOCTb, IIPUPOCT, TEMII pPOCTa, CMEPTHOCTS,
MUTpaLus.

Okosnorudeckass CTpykTypa mnomyysanuu. OLleHKa YHCICHHOCTH IIOIYJIALIHH.
JIluHaMuKa TOMyJISALUUA U €€ peryJianus. buoTudeckuil moTeHuuan MOIMyJIALUN.
MonenupoBanue JOUHAMHMKU —nomyisuuu. KpuBble pocTa  UHCIEHHOCTH
nomyisiuuu. Kpusble BbDKHMBaHMS. Perymnsius 4ncIEHHOCTH MOMYJISLUI: pOJIb
(GakToOpOoB, 3aBUCAIIUX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJ0B (I- u K-ctparerumn).

[TonsiTie 00 dKojormveckod HuUme Buaa. MecrooOuTtanwe. MHoromepHas
Mozenb sKoiormyeckor Humm Jx.M. XartunHcona. Pa3Mepsl 5KOIOTrMYecKoOu
Humy. [loTeHnIManbHas U peaan30BaHHAS HUILIH.

Bun xak cucrema mnomynsuumid. Apeaisl BUAOB. Buabsl M MX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS U MHUIpaluil  >KMBOTHBIX.

buonornueckue nHBa3zun JYy>KCPOAHBIX BUJ0OB
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CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBs3u MexAy
opranu3sMamMu B OuoreHoze. DkocucremMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, penyleHTol. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotndeckue 610ku sKocucteM. [louBbl U Wbl B 3KocHcTeMax. KpyroBopot
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE IIOKa3aTeIM 3KOCHCTEMBbI. buomacca M mpoaykuus. DKOJIOTHYECKUE
nmupaMuJabl YACCII, 6I/IOMaCCBI 1 DOHCPI'Uu.

HamnpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccud. llepBuuHble U
BTOPUYHBIE CYKLECCMM M MX IPUYMHBL. AHTpPONOI€HHBIE BO3JACHCTBUSA Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasnoobpasue u moiHota KpyroBopoTa
BEIIECTB — OCHOBA YCTONUMBOCTU COOOIIECTB.

[Ipuponnble 3KOCHCTEMBL. AHTPONOIEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexxny aHTpOIIOT€HHBIMU U TPUPOJHBIMHU 3KOCUCTEMAMU.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uiopa u
(dayna. CuHaHTpOTHM3aI1MsI TOPOACKOHN (ayHbl. bruongornyeckoe u X03siCTBEHHOE
3HaYEHUE arpod’KOCHCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOpMHpOBaHUS
OCHOBHBIX B3aUMOJCHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoc »HEepruM U BELIECTB MEXKIY CMEKHBIMU IKOCHCTEMaMU. Y CTOMYUBOCTD
OpPraHW3MOB, TMOMYJSIUNA ¥ OSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3ICUCTBUN

7.5

buocepa — oOmemnanerapnas o0Oojouka 3emid, T/A€ CYIIECTBYET WU




cyuiecTBoBasia >ku3Hb. Yuenue B.M. Bepnaackoro o Ouochepe. ObGnactu
6uocgeps! u e€ coctas. Kupoe BeniecTBo Ouocepsl U ero PyHKINH.
3akOHOMEPHOCTH cymecTBoBaHus Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
rnobanpHON  9KocucTeMbl.  /luHamuyeckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckne NUKIBI (yriepona, a3ora).
PutmudHOCTS siBeHuii B 6uocdepe.

3onanbHOCTh OMOc(epsl. TlonsaTre o Ouome. OCHOBHBIE OMOMBI CyIIU: TYHpa,
XBOWHBIE Jieca, CMEIIAHHBbIE M IIMPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MYCTBIHM, TPOIMYECKHUE Jieca, BBICOKOrOpbs. Kiumar, pacTUTENnbHBIN H
KUBOTHBII MUp OMOMOB CYLIH.

CrpykTypa U (DYyHKIHS >KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIMAajIa U

ounochepHbIx QyHKIHIHA
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DKOJOTUYECKUEe KPU3UCHI U UX MPHUUMHBEL. BosnmelicTBue denoBeka Ha Ouocdepy.
3arps3HeHue BO3IYIIHONW cpefpl. OxpaHa Bo3ayXa. 3arps3HEHUE BOJAHOU CpEbl.
OxpaHna BOAHBIX pecypcoB. Pa3pymenue nousel. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3Menenune knmumara.

AHTPONOreHHOE BO3JECHCTBHE HA PACTUTENBHBIA W JKUBOTHBIM mup. OxpaHa
PaCTUTENBHOTO W KUBOTHOrO MUpa. OCHOBHBIE HMPHUHLHUIIBI OXPaHbl MPUPOJIBL.
Kpacuple kHurun. Ocobo oxpanseMble mnpupoansie Ttepputopuu (OOIIT).
Boranunueckue cajpl U 300JI0THYECKUE TAPKU.

OcCHOBHbIE TPHUHLHUIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA U TMPHUPOBIL.
PanonanpHOE€  MPHUPOJOINONIB30BAHHME U COXpPaHEHHE  OMOJIOTHYECKOro

pa3zHooOpaszus 3eMiau




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

-buonorus. buonornueckue cucremsl u mpornecchl. 10 kmace: y4eOHUK s
0011e00pa3oBaTeNbHBIX YUpekaeHu# (mpodunsHbI ypoBeHs)/ A.B. Tepemos,
P.A.IletpocoB. M.:Muemo3uHa,.-400c.: u.

-buonorus. buonornueckue cucremsl u pouecchl. 11 knacc: yueOHUK 1ist
001eo0pa3oBaTebHBIX YUpeKIeHUH (MpoduibHbIN ypoBeHb)/ A.B.Tepemos,

P.A.IletpocoB. M.:Muemo3uHa,.-400c.: ui.

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
Meroaunueckoe mocoodue

1. BOC. buomnorus /Ilox pea. M.C. T'unsaposa / M.: HayuHoe u3aaTenbCTBO
«bonpmas Poccuiickas suiuknoneaus». - 2001. 2. EctecTBeHHO-Hay4YHas
rpaMoTHOCTh. COOpHUK 3TAaTOHHBIX 3aaHui. Beimyck 1: y4e6. mocobue st
obmeoOpa3oBaTenbHBIX opranm3anmii / mox pexa. I'.C. KoBanépoii, A. 1O.
[Tentuna. — M. ; CIIG. : ITpocsemienue, 2020. 3. EcrecTBeHHO-Hay4YHas
rpaMoTHOCTh. COOpPHUK ATAIOHHBIX 3aaHui. Beimyck 2: yue6. mocobue s

obmeoOpa3oBaTenbHbIX opranu3anuii / mox pex. I'.C. Kosanépoii, A.I1O.

[Teatuna. — M. ; CII6.: ITpocBemnienue, 2021.



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://www.floranimal/ru O pacteHusIX U )KUBOTHBIX.

2. http://obi.img/ras/ruba3a 3HaHwmii 110 OMOJIOTHH YETIOBEKA.

3. http://learnbiology/narod.ru u3y4yaem 6rooruio.

4. www.ege.edu.ru , www.fipi.ru moaroroska k EI'D u I'HA.

5. http://school-collection.edu.ru/) «kEnunas komtekmust L{udposix
Oo0pa3zoBatenbHbIX PecypcoBy

6. http://www.fcior.edu.ru/

7. www.bio.1september.ru — razera «buonorus»

8. www.bio.nature.ru — Hay4Hble HOBOCTH OHMOJIOTUH

9. www.edios.ru — Diaoc — EHTp TUCTAHIIMOHHOTO 00pa30BaHuUs

10. www.km.ru/education - yueOHbIC MaTepHalbl M CJI0BapH Ha caiite « Kupuiut u
Medoanii»

11. http://video.edu-lib.net — yueOubie huabMbI

12. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. - TTon6opka
UHTEPHET-MATePHAJIOB JIJIsl yUYUTes el OUOIOTHHU TI0 Pa3HbIM OHOJIOTUYECKUM
JMCITUTLTHHAM,

13. http://charles-darvin.narod.ru/ - DiaekTpoHHBIE BEepCHH MTpou3BeAcHHH Y.
JlapBuHa.

14. http://www.l-micro.ru/index.php?kabinet=3. - Madopmarus o mikoibHOM

000pyIOBaHUMU.



15. http://www.www.wwf.ru Bcemupabiii GoHIT TUKOH TPUPOIBI.

16. http://fns.nspu.ru/resurs/nat/pedpract.php B momomrs yuutento 6uojoruu
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