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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOM obiactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKM, CPEAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEld OO0ydYaroluXCcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTruew,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHHE O
eI M 3aJayax HM3ydeHusl ydeOHoro mnpenmera «buonorus» Ha yriayOa€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4dETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpUBACTCS
HAIMpPaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHMOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTAaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXKarolied mnpupoaHoi cpene. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEJIbHOU JIESATEILHOCTH
oOyJarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimimpeHue U yriayOieHue 3HaHWM OOyYaromMXcs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYalOIMMUXCA K MOCIHEAYIOMIEMY IOJYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHUs B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTMH HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMH OOYYAIOIIMMUCS TMPU HU3YyYEHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHUYeCKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OMOJIOrHH, SMOpPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTUM U CHUHTETUYECKOU
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue o0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
0oOy4JaroIIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MIPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS U TOJAJAEpKaHUS HHTepeca OOydaromMxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4e0OHOT0 3aBEICHUS ISl IPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM W CHUHTETUYECKOW OWOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHue OOydYarolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLICHMBATh IMOCIEACTBUS CBOEH NEATENBbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 0€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METO0JOTHuel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MIPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K JKMBOU MPUPOJE B
IIEJIOM U K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOJIONIOIB30BaHUN (COOJIIOICHUE TpPaBWJI TOBEJICHUS B MPUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHH€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolMMHUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MoCJIEeNyIoNeMy TPO(PEeCCHOHATEHOMY CaMOOTPEEICHUIO, B COOTBETCTBUH C
WHIUBUTYyATbHBIMUA UHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o0mero oopasosanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(UKU ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMWsI B OpPraHU3ANMSIX CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MTPU O0YYCHUH OHMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEACIAETCS yYUTEJIEM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUHM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC WCCICIOBAHUS B
OMOJIOTHH.

3HaueHue OMoJoruvd B (POPMUPOBAHMU COBPEMEHHON €CTeCTBEHHO-HAy4YHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, W. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cuCTEeMbI U UX H3YyYeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHanus3. [londarue o 3aBUCUMON 1
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pesyabratoB. [IpuunHBI UCKaXEHUs PE3ylbTaTOB »HKcrlepuMeHTa. IloHsatue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHuzma», «buoreonenos», «buocdepa», «Metombl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIMS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEareHTra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. DbHONOrMYeckue mnoauMepbl. benkwu.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, GocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKHX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknuu JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXKHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHUE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «OOHapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIN (NIEPBUUHBIM U BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta Hatpwii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkdn. OnHOMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYeCcKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekpeTopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue v (QyHKIIMM MHUTOXOHIpuM u mactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpPOILIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enKoBBIA MaTpukc. [IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuplt 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOM MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlponyktuBHoCcTh (oTOCHHTE3a. BiusHue pa3znudHbix (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «DOTOCHHTE3», « JHEPreTHUECKU 0OMen», «buocunaTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuUIa3bl WA KaTajla3bl).

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wMartpuunbii cunTe3 PHK. IlpmHnmmnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuuokucior. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). Moaexynsipnvle mexanuzmvl SKCNPECcuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuka: unmezpayus u ananuz borvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumper u cxemsl: «buocunres Oenka», «['eHetnueckuii Kon», «Bupycs»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner permmkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHes u nuTokuHe3. buosornueckoe 3HaueHUe
MHTO3a.

Perynsumss mutotndeckoro nmkiaa kiuetku. [Iporpammupyemas KiaeTtodHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemox. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

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

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U HKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbBl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI U pacioIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U YeloBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa d4einoBeKa. MeXaHu3M BEHTWIALMH JETKUX Yy NTUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHusMoB. Takcucel. PasgpakumMocTts U perymauus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PE(IIEKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKkoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM KMUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MprIneynas CHCTEMa,
«BplgenurenbHas cUCTeMay, «OHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«Ammynurer»,  «KuiieuyHomnonoctHeie», «CxeMa  NUTaHUSL  PACTECHUN,

«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpPOCHHE THIAPHY,
«CTtpoeHue 1aHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBhas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUIAPhl KOMHATHBIX PacTEeHUH, repdbapuun
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALMK TIOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana u 0eKoB moj AercTBreM (hepMeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHel KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXEHHUSA:  IOYKOBAHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['amerorenes y >kuBOTHBIX. [10JIOBBIE KeIE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapreHorenes.

NuauBryallbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHUS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHANbHAS WHIYKIUSA).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprospl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHUE 3BIJICHBDY,
«Pa3MHO)eHUEe TUAPBD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthe waiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILLIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€JACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE INPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI  TE€HETUKH: THOPUIOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopnass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

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

eAMHO00pa3usl THOPUIOB MEepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosnormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CuerieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXAHU3M OIpPEAEIEHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbI ajulenn3M. B3anMOAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaK)Ke (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKLIHMA.
['eHeTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJIEUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpoil 3akoHBl Mennemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrernsieHHOe HacleloBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuinby, «KapuoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHITBI».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMupoBaHWU (DeHOTHMA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYUBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHbICE MyTalMHh. SaepHble WU
HUTOIUIa3MaTHYeckue myTanuu. CoMaTUYeCKUE U TMOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MmeHunBoctu (H.M. BaBunon). BHesnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX akmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuiet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKalmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00IeBaHUS YeI0BEeKa», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHIMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHass MporpamMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETUKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIN3HELIOBBIN, HATOT€HETUYECKHUN, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacoioKeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3y4EHUS] TEHETHKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS UETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXKICHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNied MO MmOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOIOB
pexomOunanTHbIX JJHK mi1st momydenus ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne IIOJINTUIONIOB. BnytpuBunosas rUOpUI3aLIHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWEe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUN U )KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHrEe U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmeyouux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanumn

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

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypeusi «OCHOBHBIE METOAbI W JOCTHKEHHS CEJIEKIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OHUOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTECHUH H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIHMOHHBIX MPEJACTABJICHUN B
omnosioruu

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokyniye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHU3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckoir Tteopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «MexaHusm QopMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThbl», «[1opojpl JOMAITHUX KUBOTHBIXY», «Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3JI€eMEHTapHas €IUHUIA 3BOJOLHMH. COBpEMEHHBIE METObI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTensd. JIggexm Oymuinounoco zoprviuwika. CHUdCEHUE 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusax.  Murpauuu.  M3onsuus  mOMyJISLui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(zm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOTIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOTrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cCTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOIOIMU. M3omsiius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOTOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaIMuK

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkymine
CWJIbl HBOJIIOLUN», «DKOJIOTMYECKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpapuueckass M307A0US  JIUCTBEHHULbI CHUOUMPCKOM U JIMCTBEHHMIIBI
Jaypckoi», «IIomyIsiiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBnycrpuanbablii MenaHnu3mM», «KuBble nuckonaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl Bua0o0Opa3zoBaHus», «l'eorpaduyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOTMYECKOE BUA000pA30BAaHUE BHUIOB CHHUID),
«ITomumnonasl pacteHuit», «KamyctHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJI).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHUIOB 1O MOP(}OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTAallUH U 3BOJIFOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOLMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnunpl U cxembl: «PUIOTEeHETUYECKUHN PsJl JIOMIaIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpPraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHU )KU3HU U €€ onpoBepkeHue onsitaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mummepa u I'. IOpm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. M.
Omnapwuna, TunoTe3a nepBuyHOro Oyinpona JIx. XomnaeitHa, reHeTUYeCKasi TUOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



Hauvanbnbie sTanbel opraHndeckod 3Boironuu. [losBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MPOUCX0KJICHUE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcXoXaeHrne NBETKOBBIX
pPaCTCHUMN.

OCHOBHBIE€ ATalbl 3BOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. [IporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KalHOo30i. OOmas xapakTepuUCTHKa KJIMMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIN SKOJOTHMYECKUN KPHU3UC, €T0
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

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

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meununkos, A. .
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoNOUUN», «['eoXpoHoNOrMYeckass  IIKaJiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY», «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdosel  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCIN,
«MHoOTrOKJIeTOUHBIE BOAoOpocHn», «Mxwm», «llanmoporHukm», «l'omocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuratromme», «Pa3Butne Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKOU dpe», «Pa3zButue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTHAENOB, KOJIICKIIMU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBbIX, MYJBIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHUYECKUX COCTUHEHH B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE MCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOEHHOCTEH CTPOCHUS PaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE NPEACTABICHUN O IMPOUCXOXKICHUM 4eJIOBEKa. Penmnrnosnsie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACcTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble OO0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOITNE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JoJel. YeroBeK yMenblil, epBbIe
M3TOTOBJIICHUS OPYAUN Tpyla. YernoBeK NMPAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEAHJEPTAJIbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YelmoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamMu Adpuky.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHBIN mpouecc W noauMop@usM. [lomyssiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PQGeKT ocHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHdarue o pace. bosblume pacel: €BponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpYKAroUIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS M MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbple HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuit, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YenoBek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupy, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEIKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

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

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kaloulei cpenoi

3apoxaeHre U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUsA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH CpeJibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KOJIOTMUecKUX (aktopos. lIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaJIbHAas poOJIb CBETA.
doTonepruoausM.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skojorumdeckuid daktop. Ilpucnocobnenus pacTeHuil K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
ryOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHass.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennsle pOpMbI pacTEHUM: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJeUCcTBUSA  (Tommueckue, (Qopudeckue, ¢abpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWMMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JdeMoHCcTpaMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3nonornueckue amanTaiuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO jecay, «llenn
NUTaHUSY, «XulHuuecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUN, CBETOJIIOOMBBLIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIIMHA >KHBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUAIO CBETAY.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAcCTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JAvHamuka nonynsuuu U €€ peryisinusa. buoTudeckuili MOTEHIMAN MOIYJISLHAH.
MopaennupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJIOTHYECKHUE XapAKTEPUCTUKU TMOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyiasiuun», «Bo3pacTHble  NHpaMUAbI
nonysinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

Jlabopatopuass  padora  «[lpucnocoOnenuss ceMsH  pacTeHH K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jx. Tencnu). dyHKMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHThl, KOHCYMEHTBI, PEIYILECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u certd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOriectBo. bropasnoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmemvbl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
diopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035 CTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu sxkocucmem. IIepeHOC PHEPTHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMEUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMACChly, «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopor BElIECTB M MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvcanre ypo0o3KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IDKCKYpcusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TIIe CYIIECTBYET WIIH
CYILECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBOBaHusl Ouocdeprsl. OcobeHHOCTH OHOChEpHl KakK
rio6abHOM PK0cHCcTeMBb. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Onocdepnl. [lonstTue o Owmome. OCHOBHBIE OHWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIM
MHUpP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepoga B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmny, «Kiaumatudyeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanusiii gec», «ILIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3gelicTBue ueloBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIbHBIA M KUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE ~ MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OCHOBbI



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEIN yIpaBISIEMOr0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHKME OOYJarONUMUCS POCCUHUCKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA JEATEIBHOCTA B MPOILIECCE peaU3allMd OCHOBHBIX HAINpPaBICHUN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYyJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUsSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTMU, TOHHUMAaHUS 3HAYCHUS OWOJOTMU B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATBbHON JEesATENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJIbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TMpU pEIIeHUH MpodJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpefie, YMEHHE MNPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOMN MPAKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM WM YMTATEIBCKOW KYJbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

NMOHMMAaHWE creruduKkd OWOJOTMM KaK HayKd, OCO3HaHUus €€ poiu B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TI00ATBHBIX AKOJOTHUUECKUX MPOOJeM U
oOecrieueHus: mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIEHUs OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAay4YHOU TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMO
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajiu3a U
OOBSICHEHUS SIBJICHUI OKPYXKAIOIIET0 MUpa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHWIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUTUXCS
MEXIMCIMIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHUE,  M3MEpPEHHME, JOKCIEPUMEHT U  JApYyrue);
YHUBEpCaIbHBIC Yy4YeOHBIC MeWcTBHS (TO03HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTH
oOyuaromxcs UCII0JIb30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHble y4ueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIe yueOHbIE JEHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISATUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbLHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, KiiacCu(UKaUK, 0000IIEHHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHUA MPOOJIEMBbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH M0 MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBIIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHWA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIM S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMUTHl  WH)OpMaIuHy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WM JIMCKYCCHUU TIO CYIIECTBY OOCYXIaeMoOil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JManora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHS, MOHMMATh 3HAUYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJafieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUSAX M IOCTYINKAaX IO OTHOLICHWIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HECHHBIX CUTYaLlHsIX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBLHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJIsi OLEHKU CHUTYyallluH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOCHHS COJEP)KAHHUS Y4eOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus  oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HaYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUU MPoOJIeM  palMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJn3M, TOMEOCTa3, CaMOPETYSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi U TPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
MPOIIECCOB: OOMEHA BEIIECTB (METa0OIM3M), MPEBPAILICHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pa3sMHOXXEHHSI,  WHIUBHIYaJlbHOTO  Pa3BUTUS  OpraHm3Ma  (OHTOTeHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMU OPraHoB M MX (PYHKIMSIMH, MEXIy >Talamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBIISATH IPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUe padoThl, COOIHOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIMHE, MPOBOJUMOM Ha 0a3ze MIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusx;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3MCTBa, MUILEBOI MPOMBIIIJICHHOCTH, YIAyOsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHWH BOIPOCOB PAIMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
ONpENENeHUs] W TOHMMAaHUWE CYIIHOCTH OCHOBOIIOJIATalMUX OHOJIOTHYECKUX
TEPMUHOB W MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsx U HampasieHusx 3Bomtouun, B.M. Bepnaackoro — o
ounocdepe), 3akonbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMHU  HAyYHOIO  TO3HAHUA,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOTE€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIITUX CHJI SBOJIONUY HA T€HO(OH I TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMsI, YepeOBaHUs HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA,;

yMEHHUE peniaTb OMOJIOTUYECKUE 3aa4, BISABISITh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJIHATH J1A0OpAaTOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHNUN KU3HU, YETOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiell mpodeccHoHaTbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPodhecCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne n/mm HaumeHoBaHue pa3ejioB H TeM NIPOrpaMMbl Kontpoabubie IlpakTnyeckue UIEKTPOHHEIE (N HPOE)
Bcero odpa3oBaTejbHbIE
padoTshI padoThI pecypebi
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3Y4YCHUE
3 buonorus knetku 0.5
4 XUMHYecKash OpraHu3aius KICTKH 10 1
3) Crpoenne U QyHKIIUH KICTKH 8
6 OOMeH BelecTB U MpEeBpallleHue YHEPTUH B KIIETKE 9
7 Hacneacreennas nundopmarnus u peanusanus e€ B 9 0.5
KJIETKE
8 JKu3HEHHBIN UK KISTKU 6 1
9 CrpoeHue U pyHKIIUM OpPraHU3MOB 17 1.5
10 Pa3mHOMXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTrka — HayKa O HaCJIEeICTBEHHOCTH U 5 0.5
M3MEHYHMBOCTH OPIaHU3MOB

12 3aKOHOMEPHOCTH HACleACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eHeTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorust u cHHTETUYECKask OMOJIOTHS 4
17 PesepBHOE Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 1 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 3aposkJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOrus — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJOTHS BUAOB U MOMYJISUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

Buosnorust kak KOMIIEKCHAsI HayKa U KaK
9acTh COBPEMEHHOTO 00IIeCTBA

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YPOBHeBaH opranusanus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPHUA.

Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuueckas padora «M3yuenue
METOIOB KJIETOUYHOM Oronorun
(xpomarorpadusi, snexrpodopes,
muddepeHnranbHoe HEHTPUYTrHpOBaHHUE,
IT1IP)»

XHWMHYECKUH COCTaB KJIETKU. MuHepallbHbIe
BEIIECTBA KJIETKU, X OMOJIOTHYECKas pOIb.

0.5

CrapToBasi TMarHOCTHUKA

Opranuyeckue BellecTBa KIeTKU — OeNKH.
JlaGopatopHnast pabora «O6HapyxeHue OenKoB
C MOMOIIIbIO KAUYECTBEHHBIX PEaKIHii»

CsoiicTBa, knaccudukanus U GyHKIUN
0enkoB

0.5

10

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU — YIJICBOJAbI




1 JIMIIM AbI

Hyxkneunossie kucnorsl. JIHK u PHK.
Jlaboparopuas padota «VccienoBanue

11 HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KIJIETOK 05
Pa3IUYHBIX OPTaHU3MOBY

12 Crpoenue u pynkiuu ATO. Jlpyrue
nykineozuarpudocdarsr (HTD)

13 MeTob1 CTPYKTYpHO#M OUONIOTHH

14 CexBenupoBanue JIHK. Meroabl reHOMHKH,

TPAHCKPUITOMHKH, TPOTCOMHUKHI

15 O6061menue Temsl "buonorus kak Hayka,
METO/ibl, YPOBHHU, CBOMCTBA KUBOTO"

16 Tune! knerok. [Ipokapuornyeckas kieTka
CrpoeHue 3yKapHOTHUECKOM KIIETKH.

17 [IpakTuueckas padora «3y4yeHune cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 IToBEpXHOCTHBIN annapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH.

19 [IpakTnueckas padbota «M3ydeHue qBUKEHUS 0.5
[IUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)

[TomyaBTOHOMHBIE OPTaHOM/IbI KJIETKH:

20 MUTOXOHAPHUH, TUTacTH IBL. JlabopaTtopHast 05
pabota «VccnenoBanue mia3Monn3a u '
JEeTIIIa3MOJIH3a B PACTUTEITLHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU bl KIETKH

22 CrtpoeHue u pyHKIMHU apa

23 CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 05

aykapuort. JlabopaTopHas padora «3yuenune




CTPOCHUS KJICTOK pa3JIMYHBIX OPTaHHU3MOB»

AccuMuISAIMA M TUCCUMMIISIINS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa

24 BemiectB. Jlaboparopuas pabora «3ydueHue
KaTaJIUTUYECKON aKTUBHOCTH ()epMEHTOB (Ha
IIpUMEpPEe aMHJIa3bl WIIM KaTaJla3bl)»
depMeHTATUBHBIN XapaKTep Peakiuii
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas

25 pabota «M3yuenue pepMEeHTaTUBHOTO 0.5
paciieryieHust ePOKCHIa BOOPOIa B
PACTUTENIbHBIX U KUBOTHBIX KIIETKAX)

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28 doTrocuHTE3
XemocunTes. JlabopaTopHas pabora

29 «CpaBHeHue nporeccoB (poTocuHTE3a U 0.5
XEMOCHHTE3a
AHa’poOHbIe opraHu3Mbl. Buibl OposkeHusl.

30 Jlaboparopuas padota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS»

31 AdpOoOHBIE OPraHU3MBbL. JTaIbI
SHEPreTHYECKOro ooMeHa
DHeprust MEMOPaHHOTO TPaUEHTA IIPOTOHOB.

32 Cunte3 AT®: pabora nporonHoit ATO-
CHHTA3bl

33 Peakuuu MaTpu4HOro cUHTE3a

34 Tpanckpunuus — marpuunslid cuHTe3 PHK

35 Tpaucsiiust u e€ 3Tarnbl




Komuposanue amuHokuciot. Poss pubocom B

36
O6uocuHTe3e Oenka

37 Opranuzanys TeHOMa y IPOKapuoT U
9YKapHOT

38 MornekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB Y SYKapHOT
Bupycsl — HeksieTouHbIe (HOPMBI KU3HHU U

39 obOnuraTHbIe Mapa3uThl. [IpakTudeckas padbora 0.5
«Co3zaHnue MoJeNIu BUPYCa»

40 HanoTtexHomornu B OMOJIOTUN ¥ MEAULINHE

41 BupycHrbie 3a601eBaHus yenoBeKa,

KUBOTHBIX, PACTEHUN

42 JKu3HeHHEBIN IUKI KIIETKHA

43 Matpuunsiii cuntes JJHK
Xpomocomel. JITaboparopHast pabota

44 «M3yueHne XpoMOCOM Ha OTOBBIX 0.5
MUKpOITpenaparax»

45 Jlenenue KIETKH — MHTO3
Tune! ketok. KaprokuHes 1 HIUTOKHHES.

46 JlaGopatopHnas pabora «HaOnronenue Mutos3a 05
B KJIETKaX KOHYMKa KOpeIIKa Jiyka (Ha '
TOTOBBIX MUKpOIIpernapaTax)»

47 Perynsuus >KM3HEHHOTO KA KJIETOK

48 Opranus3M Kak eInHOE 11e10€

49 Txanu pacrenuii. JlaboparopHas padota 05
«M3ydyeHne TKaHEeN paCTEHUI» '

50 TkaHu )KUBOTHBIX U 4YesoBeka. JlaboparopHas 05

pabora «3ydueHune TkaHel KUBOTHBIX)




Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabora «l3yueHue opraHoB IBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBroKeHHEe OpraHu3MOB

o4 IIntanue opranu3sMoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTenbHas cucTeMa 4elioBeKa

56 JlpIxaHue opraHu3MOB 1

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJI0BeKa

58 TpancnopT BeliecTB y OpraHu3MoB 1

59 KpoBeHocHas cucrema o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Briaenenue y opranu3mos 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 PaznpaxiuMoCTh 1 perynsnus y OpraHu3MoB 1

64 I'ymopanbHast peryasius 1 SHI0KpUHHAs 1
crcTeMa KUBOTHBIX M YeJIOBEKa

65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB

66 [TosloBOE pazMHOKEHUE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 1 05

«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

71

72

3axajika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX
JIMCTKOB

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BbIsiBIeHIE TPU3HAKOB CXOJICTBA
3apo/ibliel TO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHMe U pa3BUTHE pACTCHUI.
Jlaboparopnas pabota «CTpoeHre OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI

0.5

0.5

73

Hcropus cTaHOBIIEHNS U pa3BUTUS TEHETUKH
KaK HayKu

74

75

76

OCHOBHBIE TIOHATHUS U CUMBOJIbI TEHETUKH.
Jlaboparopnas pabota «JIpo3oduia kak
00BEKT Fr€HETUYECKHUX HUCCIICTOBAHMIN

3aKOHOMEPHOCTH HACIIEN0BaHUsS IPU3HAKOB.
MoHorubpuaHoe CKperuBaHue.
IIpakTryeckas pabdora "U3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS
y npo3o¢uier"

[{uTonornyeckre OCHOBbI MOHOTHOPHUIHOTO
CKPEIHMBAHUS

0.5

0.5

77

Ananmusupytoniee ckpeniuBanue. Hemonxoe
JOMUHHUPOBAaHHE

78

79

Jurubpunnoe ckpemubanue. [Ipaktuaeckas
pabota «3yueHue pe3yabTaToB
TUTUOPUIHOTO CKPELIUBAHUS Y APO30(PHIIBIY

I_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JUTHU 6pI/II[HOFO

0.5




CKpEILLIMBaHUS

80 CuermieHHOE HaclIeI0BaHUE ITPU3HAKOB 1
81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH 1
82 I'eneruka mosa 1
83 I'eHoTun Kak HeJIOCTHAsI CUCTEMA 1
84 I'eHeT4eCKUT KOHTPOJIb PA3BUTHS PACTCHUM, 1
KUBOTHBIX U YEIIOBEKA
85 H3meHunBOCTh MpU3HAKOB. BubI 1
W3MEHUYUBOCTH
86 MoudukanroHHast “3MEHYNBOCTD 1
BapuainonHslii psij v BapualiionHas KpuBasi.
Jlaboparopuas padota «Vccienopanue
87 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON 1 0.5
M3MEHYUBOCTH. [locTpOoeHHE BapHAIIHOHHOTO
psiia ¥ BapUallMOHHOW KPUBOW»
88 I'enoTunmyeckast U3MEHUYUBOCTD. 1
KoMOuHaTHBHASI H3MEHYNBOCTH
MyrtannoHHast U3MeH4YUBOCTh. [IpakTudeckas
89 pabota «MyTauu y 1po30¢puiibl (Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax)»
90 3aKOHOMEPHOCTH MYTAITMOHHOTO TIpoIiecca. 1
DONUTeHeTHKa U SITUTeHOMHKA
01 I'enernka yenoBeka. [IpakTudeckas padoTa 1 05
«CocTaBJeHUE U aHAIH3 POJIOCIIOBHOM» '
92 MeTtoabl MEUITMHCKOI T'€HETUKHU 1
3HaueHNEe METUIIMHCKON TeHETUKH B
93 MPEAOTBPAIEHUHN U JICUCHUH TeHETHYECKUX 1

3a00/1€eBaHUIl YeI0BEKA




OcHoBHBIE TIOHATHS cenekuuu. JlaboparopHas

94 pabora «3ydyeHue copToB KyIbTypHBIX 1 0.5
pacTeHuil U IOPOJ TOMAIIHUAX KUBOTHBIX
MeTob! celneKIIMOHHON paboTHI.

95 Jlaboparopuas pabota «/3y4eHne MeTo10B 1 0.5
CEJICKLIUN PACTCHUIN»
JIOCTHIKEHHMSI CEJICKIIUU PACTCHUHN U

96 #UBOTHBIX. [IpakTHueckas padota «IIpuBuBka 1
pacTeHuin»

97 CoxpaHeHue, U3yueHHEe U UCIIOJIb30BaHUE 1
TCHETUYECKUX PECYPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTrueckas pabora 1 0.5
«M3ydyeHue 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHBIE HANIPABIICHUS] CHHTETUYECKON 1
ouosorun

100 XpOMOCOMHas1 U TE€HHasl HHKECHEPUS

101 Menumuackue OMOTEXHOJIOT NI

102 PesepsHrlit ypok. [ToBTOpenue, 06061ieHue, 1
cCHCTEMaTH3aINsI 3HAaHUH

OBLIEE KOJIMYECTBO YACOB I1O0 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpobire Hpakruteckue fI[Sy'—ICHl/Iﬂ Eﬁ[?;iOBaTeJIbHLIe
padoThI padoTshI pecypen
1 OBosonnonHas teopus Y. Jlapsuna 1
5 JBroKyIre CHIIbl 3BOJIIOLMHA BUAOB 10 Y. 1
HapBuny
3 bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U 1
MCKYCCTBEHHBIN 0TOOD
4 DopMupoBaHUE CUHTETUYECKON Teopuu 1
SBOJTIOINH
5 DTarbl HBOIOIMOHHOTO Tpolecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIHS
6 [Tonmmynsiuyst — 2neMeHTapHas €IMHULA 1
HBOJIIOLIUN
3aKoH reHeTuueckoro pasHosecus Jx. Xapau, B.
7 Baiin6epra. Jlabopatopnas pabota «BblisiBieHne 1 0.5
U3MEHYMBOCTH y 0c00€el OJHOTrO BHIa»
8 DneMeHTapHbIe (GaKTOPBI IBOTIOIUN 1
9 O ekt ocnoBarens. Ipdekt OyTbUIOUHOTO 1
TOpPJIBIIIKA
10 Murpauyu. M30a0uu nomyssuui: 1
reorpaduueckas, Ouonoruaeckas
11 EctecTBeHHbII 0TOOP — Hanpasistonui GpakTop 1
SBOJTIOIINH
12 TlomoBoii oT6Op 1




[TpucrnocobaeHHOCTh OPraHN3MOB KaK pPe3ysibTaT
MuKpo3Botonuu. Jlaboparopuas padota

13 . 0.5
«W3yuyenue apomop(o30B U uaMOaLaNTALUN Y
pacTeHUH U )KUBOTHBIX»
[Tpumeps! mpucocoOIeHUH Yy OpraHu3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,
14  Ouoxumuyeckue, moBeaeHUeckue. JlaboparopHas 0.5
pabota «IIpucrnocobiaeHust OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11€71€CO00Pa3HOCTbY»
Bupn, ero xpurepuu u ctpykrypa. JlaboparopHas
15  pabota «CpaBHeHUE BUIOB 1O 0.5
MOP(OJIOTrHUECKOMY KPUTEPUIO»
16  Crpykrypa Buaa
17 Bunoobpa3oBanue kak pe3yibTaT
MHUKPO3IBOJIOLIH
18  CBs3b MUKPOIBOJIIOIUY H SITUACMHOIOTHH
19 MakponsBostorus. [TaneoHTonornueckne MeTo bl
U3y4EHHsI 3BOJIIOLIUU
20 buoreorpaguyeckue MeToabl U3y4eHUs
9BOJIIOLIUH
91 OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOp(hoIOrHuecKre MeTOIbl U3yUEeHHSI BOTIOLUN
99 MonekynsipHO-TeHeTHYeCK1e, ONOXUMHUYECKUE U
MaTeMaTHYECKUE METO/IbI U3YUEHHsI SBOJIIOLUU
93 OO611re 3aKOHOMEPHOCTH BOJIIOINH. A TaNTUBHAS
panuanus. HepaBHOMEpPHOCTb TEMITOB 3BOJIIOIMU
24 OO6oO6meHne TeMbl "MUKpPO U MaKpOIBOTIONIHS"
25  Hay4Hble TUIIOTE3bI IPOUCXOXKICHHS KU3HU Ha




3emiie. JloHay4HbIE IPEACTABICHHUS O
3apOXKJICHUH KU3HU

26 OcHOBHBIE 3TaNbl HEOPTaHMYECKOW IBOIIOLHH

27  T'umotesbl 3apOXKICHUSI )KU3HU
Wcropus 3emiu 1 METOABI €€ U3yUEHMUS.

28  JlaboparopHas pabota «/3ydeHue u onucaHue 0.5
MICKOTIAaEMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)

29  HauanpHble 3Tarbl OpraHMYECKOil YBOIIOIUN

30  DBomonus SyKapuoT
OCHOBHBI€ ATaIbl BOJIIOIMH PACTUTEIHLHOTO

31 mupa. [Ipaktuueckas padbora «M3yuenue 05
0COOCHHOCTEH CTPOCHHSI PACTCHUH Pa3HBIX '
OTJICTIOBY

32 OcHOBHBIE 3TaIbl HBOIIOILMH KHUBOTHOT'O MHpa
DBoumonus )KUBOTHBIX. [IpakTideckas padoTa

33  «M3ydeHue ocoOeHHOCTEN CTPOEHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)»

34  PazBuTHe )U3HHU Ha 3eMJIe TIO DpaM H MIEPHOIaM

35 MaccoBble BBIMUPAaHUSI — 3KOJIOTMYECKHE
KPHU3HUCHI POLILIOTO

36 CoBpeMEHHBIN IKOJIOTUYECKUNA KPU3UC, €ETO
0COOEHHOCTH

37  CoBpeMeHHas cHCTeMa OPraHHYECKOTO MHUpa

38 OCHOBHBIE CHCTEMaTHYECKHE IPYIIIBI
OpPTraHU3MOB

39 O6006menue TeMbl «IIpoucxoxaeHne u pa3BUTHE

JKA3HU Ha 3eMiie»




AHTpOII0JIOTHSI — HayKa O YEJIOBEKE.

40 [Taneoreneruka u najaeoreHOMHUKa
41 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUU
YeloBeKa
MecTo denoBeka B CUCTEME OPraHHYeCKOro MUpa.
42 JlaGopaTopHas pabota «3ydeHue ocoOeHHOCTEH 05
CTPOCHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
TIPSIMOX OJKIICHHEM)
JBuxymiue cuibl aHTpornoreHe3a. CooTHOILIEHUE
43  OWOJIOTMYECKHUX U COIUAIBHBIX (DaKTOPOB B
AHTPOIIOTEHE3e
44 OcHOBHBIE CTaIMM AaHTPOIIOTEHE3a
45  DBomouMs COBPEMEHHOT'O YeJI0BeKa
Uenoseueckue packl. [Ipaktuyeckas padbora
46  «l3ydeHue HKOJIOTUYECKUX aJlanTaIlHii 0.5
YeIoBEKa»
47 MeXIHCUUILTMHAPHBIE METOIBI aHTPOTIOJIOTUN
48  IloBropeHnue Temsl "AHTponorexes"
49 O6006menue TeMol "[IporcxoxaeHne YemoBeKa-
aHTpororeHes"
50  3apoxneHue U pa3BUTHE SKOJOTHU
Mertons! skonorun. JlaboparopHas pabota
51  «l3ydeHue METOIOB IKOJIOTUIECKUX 0.5
HCCIICIOBAHUID)
59 3HaYeHUE SKOJOTUICCKIX 3HAHUH JIIS
YeJIoBeKa. DKOJIOTHICCKUE (PaKTOPHI
53 Abuotnueckue paxropsl. CBeT Kak 05

sKoJornueckuit pakrop. JlabopaTopHas padbora




«BpIsiBIEHNE TPUCTIOCOOICHUH OPTraHU3MOB K
BIIMSIHUIO CBETA

AbGuotnueckue dakropsl. Temmneparypa Kak
sKkosiornueckuii pakrop. JlaboparopHas padora

54 - 1 0.5
«BpIsiBIEHNE TPUCTIOCOOICHUH OPTraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD»
AbGuotuueckue dakTopbl. BrnaxHocTh Kak
55 sKoyoruueckuit gpaxrop. JlaboparopHas padora 1 05
«AHaTOMHYECKHE OCOOEHHOCTH PACTCHUN U3 '
pPa3HBIX MECT OOUTAHUS
56  Cpensl oOUTaHUS OPTraHU3MOB 1
57  buonormueckue puTMbl 1
58  JKuzHeHHBIC POPMBI OPraHMU3MOB 1
59  buorudeckne GaxToOpbl 1
60 3HaueHre OMOTUUECKUX B3aUMOIEUCTBUI IS 1
CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie OOMTaHUS
61 O06o00611eHMe 110 TeMe "DKOJIOTHS - HayKa O 1
B3aMMOOTHOIICHUSAX OPraHU3MOB"
62 O6006menue o Teme "OpraHusm u cpeaa 1
obutanus"
63  Dkosormyeckue XapakTepUCTUKU MOMYIISIIUN 1
64 OCHOBHBIE TIOKA3aTeIH MOMYJSIUHI: YUCIEHHOCTD, 1
IUIOTHOCTb, BO3PACTHAS U MOJIOBAs CTPYKTypa
OCHOBHBIE TIOKA3aTeJH MOIYJISIUH:
65  poxmaeMocTb, MPUPOCT, TEMIT POCTA, CMEPTHOCTb, 1
MUTpaIiu
66  DOkosormyeckas CTpyKTypa HOIMYJISILHH
67  JluHamMuKa MOMYJSAIUHA U €€ PEeTYIISIUs 1




Kpusseie pocra unciaeHnocty nonyssuuu. Kpussie

68
BbDKUBAHUS
Dkonoruyeckas Hua Bujaa. JlaboparopHas
69 pabota «IlpucrnocoOneHus ceMsH pacTeHUH K 0.5
pacceleHuIo»
70  Bunm kak cuctemMa momyJIsIuii
71 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
YKUBOTHBIX
72 CooOmiecTBO OpraHu3MOB — OHOIICHO3
73 DxocucreMa Kak OTKpBITasi CHCTeMa
72 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B
IKOCHCTEME
75  OcHOBHBIE TOKA3aTEIH SKOCHUCTEMBI
76  DKOIIOTHYECKHE TTHPAMHIBI
77  V3meHeHHs COOOIIECTB — CYKIIECCHH
78 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI MOPEH 1 OKEaHOB
79 [TpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI TYH/IP,
JIECOB, CTEIIEH, ITYCThIHb
80  AHTpoIOreHHbI€ SKOCHCTEMBI
81 Ypb6oskocuctemsl. [IpakTrueckas pabota 05
«3ydeHne u onucaHue ypOOIKOCHCTEMBD» '
82 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aWMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX
MexaHu3Mbl BO3ECUCTBUS 3arPSI3HEHUN Pa3HBIX
83  TumoB Ha cyOOpPraHU3MEHHOM, OPTaHU3MEHHOM,

MOMyJIAMUOHHOM U 5KOCUCTCMHOM YPOBHAX




0000meHue 1o TeMe "DKOoI0rus BUAOB U

84 o
TIOTTYJISIITHH

85  buochepa — obmernanerapHas 000g09Ka 3eMiIn

86  VYuenwue B. 1. Bepnazackoro o 6uochepe

87  3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEPHI

88 KpyroBopoTsl BeniecTB 1 OMOT€OXUMHUYECKUE
IIUKJTBI

89  3onampHOCTH OMOChHEpsl. OCHOBHBIE OMOMBI CYIITH

90  VYcroituuBocTh Ouochepsl

01 O606menne no Teme"brocdepa- rimodanpHas
sKkocucrema”

92  OO6oO6menue o Teme "IKojaorus"

93  DKOJIOTHYECKUE KPU3KUCHI U UX IPUIHHBI

94  BosneiicTBue YenoBeka Ha Ouochepy

95 AHTpONOreHHOEe BO3/IeHCTBIE HA PACTUTENbHBIA U
JKUBOTHBIN MUD

96  Oxpana npupOIBI

97 OCHOBHBIE IPUHIUIIBI YCTOHYNBOTO pa3BUTHS
YeJI0BEYECTBA U MPUPO/IBI
ParmonanbHOE MPUPOIOIOIB30BaHUE U

98 coxpaHeHHE OMOTOTHYECKOTO Pa3HOOOpa3Hs
3emun

99 O06o006111IEHNE TT0 TEME «IKOJIOTH",
"AnTponorenes". "Opomronus"

100 TIloBTOpenue kypca 6uonoruu 11 xn

101 TIloBTOpenue kypca 6uonoruu 10 ki

102 [TloxBeneHue UTOTOB




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5



ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
TpoBepsieMoro
rpedoBaHus

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopMUpOBaHHOCTh 3HAHMA O MeCTe€ W pPONH OWOJIOTUM B CUCTEME
€CTECTBCHHBIX HAayK, B (OPMHUPOBAHUU COBPEMECHHOW €CTECTBEHHOHAYYHOM
KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB MPHPOJIBI ¥ PEIICHUH KU3HECHHO BaYKHBIX
COIUAITbHO-ITHYECKHX, YKOHOMHYECKUX, IKOJIOTUIECKUX npodIem
YelloBEYeCTBa, a  TAaKKEe B PCIICHUM  BOMPOCOB  PAIMOHAIBHOTO
MIPUPOJIONIONB30BaHus, B (DOPMUPOBAHUH [IEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIOBEKY; O BKJIAJIe POCCHICKHX U 3apyOS)KHBIX YYEHBIX — OMOJIOTOB

B pa3BUTHUC ouogoruu

Brnanenue cuctemMoil 3HaHWMN 00 OCHOBHBIX METO/AaX HAYYHOTO IO3HAHUS,
UCTOJB3YyEeMBbIX B OHOJOTMYECKMX WCCICIOBAHUSAX IKHBBIX OOBEKTOB U
JKocHcTeM (omHcaHue, HW3MEpPEHHue, MPOBEJEeHHE HAOMIOJCHUI); crocobamu
BBIABJICHUA U OCHKHU aHTPOIIOTCHHBIX U3MCHEHUH B npupozac.

YMeHHe BBUIBHTaTh THUIOTE3bI, MPOBEPIATh HX  IKCIEPUMEHTAIbHBIMU
cpeactBaMu, (GopMynupys IeTb HCCICIOBAHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3YIBbTATEI U 1€JIaTh BBIBObI.

BrisiBiIeHHE 3aBHCHUMOCTH MEXAY HCCIEAYEeMbIMH BETUYMHAMU, OOBICHEHHE
MOJIYYEHHBIX PE3yNbTaTOB U (HOPMYITHPOBAHUE BHIBOJIOB C HCIIOJIb30BAHHEM

Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

YMeHue BIageTh CHUCTEMOW OMONOTMYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIE OMOJIOTMYECKUE TEPMHUHBI U TOHSTUS (KU3HB, KJIETKA, TKaHb,
Opras, OpraHu3M, BUjl, TIOMYJISIHS, YKOCUCTEMa, OMOIIeH03, Orocdepa; MeTabo3M,
roMeocTa3, KJIETOYHBbII HMMYHHTET, OWOCHHTE3 Oenka, OWOIOIMMEpBHI,
JICKPETHOCTb, ~ CaMOPETYJISLMS,,  CAMOBOCHPOW3BEICHUE,  HACIIEACTBEHHOCTD,
W3MEHYHBOCTb, SHEPrO3aBUCUMOCTb, POCT U PA3BUTHE);

Oouonornueckue teopuu: kieroyHas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa; kioHanpHO-cenekTuBHOro nMMmynurera I1. Opaux, .M. Meunukosa,
XpOMOCOMHasi Teopusi HaciieqcTBeHHOCcTH T. MopraHa, 3aKOH 3apOJbIIIEBOrO
cxoacta K. bapa, sBomtonronnas reopus Y. J[apBuHa, CHHTETHYECKAS] TEOPUS
aBOMIONIMU, Teopusi aHtpororeHe3a Y. JlapBuna; teopusi O6moreoreHo3a B.H.
CyxauéBa; yuenue H.J. BaBuioBa o 1ieHTpax MHOT0OOpa3us U MPOUCXOKICHUS

KyIbTYpHbIX pacreHudi, yuenue A.H. CeepuoBa 0 NyTsIX M HamnpaBICHUIX




sBoonny, yueHue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI  (€IMHOOOpa3usi TIOTOMKOB IIEPBOTO  TOKOJICHHS, PACHICTIICHUS
MIPU3HAKOB, HE3aBUCHMOI'O  HacleloBaHMs  mpu3HakoB [.  MeHnnens;
CUEIUIEHHOTO HAaCJEAOBAaHUS IPU3HAKOB M HApyLIEHUs CLEIUIEHHs T'eHoB T.
MopraHna; TrOMOJIOTMYECKHX PSAJOB B HACIEACTBEHHOM wu3MeHunBoctn H.U.
BapunoBa; renermdeckoro paBHoBecus Jlkx. Xapmu u B. Baiiabepra;
3apozsimeBoro cxonactBa K. bapa; Oworenermueckumii 3akoH . ['exkens, O.
Mrosiepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (Muaumyma 0. JInbuxa, 3KOIOTHYECKON MUpaMUIbl YUCEN, OMOMACCHI
1 DHEPTHUH);

runote3bl (KoauepatHoi A.M. Omapuna, nepBuynoro OymnboHa J[x. XomnneiiHa,

mukpochep C. @okca, pudosuma T. Yek)

YMeHue peuiaTtb IMOHCKOBBIC OMOJI0rHYeCcKUe 3a/la4yd; BBIABJIATL IIPHYUHHO-
CJICACTBCHHBIC CBA3M MCKAY HUCCICAYCMbIMA OHOJIOTMYECKUMU O6’I)GKT3.MI/I,
mnmpooeccaMu M SBJICHUAMHU, JICJIaTb BbIBOAbBI W IIPOrHO3blI HAa OCHOBAHHUH
IMOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHMEC CXEMbl CKPCHIMBAHUA JI1  pa3HbIX  THUIIOB
HaCJICAOBAHUA IIPHU3HAKOB Y OPraHnu3MoOB, COCTABJIATH CXCMBI IICPCHOCA BEIICCTB U

OHCPI'H B SKOCUCTEMAX (uenn IIUTaHuA, ITNIICBLIC ce’m)

YMeHue ycraHaBiIMBaTb B3aWMOCBSI3M MEXKAY CTPOCHHEM M (PYHKLUMSIMHU:
OpPraHoOWJOB, KJIETOK pa3HbIX TKaHEH, OpraHaMM M CUCTEMAMH OpPIraHOB Y
pacTeHuil, )KUBOTHBIX U YEJIOBEKA; MEXJy dTarmaMyu oOMeHa BEILIEeCTB; dTarnaMu
KJIETOYHOTO [MKJIa W  JKU3HEHHBIX IMKJIOB  OpPraHU3MOB;  JTalaMu
SMOpPUOHAIBHOTO Pa3BUTHUS; TEHOTUIOM M  (QEHOTUIIOM, (EHOTUIOM H
¢dakTopamMu cpelpl OOMTAHHUS; MPOLECCAMH 3BOJIIOLUH; JBWXKYIIMMU CHIIAMH
aHTPOIIOreHe3a; KOMIIOHEHTAMH Pa3IMYHBIX SKOCUCTEM U MPUCIIOCOOICHUAMU K

HUM OpPTraHU3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKY:

CTPOCHHUSI BHPYCOB, KIETOK TPOKAPHOT U DJYKAPHUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX ~ OPraHHW3MOB, BHJIOB, OHOT€OIICHO30B, OSKOCHCTEM U
Oouocdepsl; CTPOEHHS OpPraHOB M CHCTEM OPraHOB pacTE€HUil, >KUBOTHBIX,
9eJIOBEeKa; TIPOIECCOB JKU3HEACATEIEHOCTH, TPOTEKAIONMX B OpraHu3Max
pacTeHuii, )KUBOTHBIX U YEIOBEKa; OMOIIOTUIECKUX MPOIECCOB: OOMEHA BEIIECTB
(merabosnn3m), wuHpOpPMAIMKM M T[pPEBpaIlEHUs  DHEPruM,  OpOoKEeHUs,
aBTOTPO(HOTO U  TETEePOTPOPHOrO THUIOB NHUTAaHUS, (OTOCHHTE3a H
XEMOCHHTE3a, MHTO34, Meiio3a, raMeToreHesa, sMOpHorenesa,

HOCT3M6pI/IOHaJ'II)HOFO Pa3BUTHA, PA3SMHOXKCHHA, HWHIAWBUAYAJIBHOI'O pPa3BUTHUA




opranusma (OHTOT€HEe3a), B3aUMOJICUCTBUS TEHOB, TE€TEPO3HCa; JEUCTBUI
HCKYCCTBEHHOTO OTOOpa, CTAOWIM3HPYIOIIETrO, IBIDKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa; aJUIONATPUYECKOTO u CUMIATPUYECKOTO
BHJI000pA30BaHMs; BIMSHHUS JBIDKYIIMX CHJI DBOJIOIMM Ha TEeHO(OHI
MOMYJISIIIAY; TTPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpejic OOMTaHUsl, YepeIOBAHUS
HANpPABJIEHUNA DHBOJIOLMHU; KPYroBOpOTa BEIIECTB M IIOTOKA SHEPruUd B

OKOCHCTCMax

ChopMupoBaHHOCTH yMEHHS BBIACIATH CYIIECTBEHHBIC IPHU3HAKH BUPYCOB,
KJIETOK TMPOKAPHOT MW OYKAPHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B M 3KOCHCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMEHa BeIIECTB M NPEBpallleHHs SHEPruu B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OILJIOJIOTBOPEHHMSI, Pa3BUTHS M Pa3MHOXCHHS, WHIUBHIYaIbHOTO Pa3BUTHS
opranusma (OHTOreHe3a), OOphOBI 3a CyIIECTBOBAaHHE, €CTECTBEHHOrO OTOOpA,
BUI000pa30BaHusl, MPHUCIIOCOOJCHHOCTH OPraHM3MOB K cpene OOUTaHus,
BJIMSIHUSL KOMITOHEHTOB DKOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHHUH B dKOCHCTEMAax

CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAICHHsI SHEPTUU B buocdepe

YMeHue uCnoJib30BaTh COOTBCTCTBYIOIIUEC  APr'yMCHTHI, 6I/IOJIOFI/I‘ICCKYIO
TEPMHUHOJIOTHUIO U CUMBOJIMKY JIA1 JOKA3aTCIIbCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATUYCCKUX TPYIIII; B3aUMOCBA3M OPraHUu3MOB W CpPCAbI O6I/ITaHI/I$I;
CANHCTBA YCJIOBCUYCCKUX pPac; H€O6XOZII/IMOCTI/I 340pOBOI0 06p21321 KHU3HHU,
COXPAHCHUA pa3H006p331/1;1 BUJ0OB U DKOCUCTEM KaK YCIIOBUS COCYHICCTBOBAHUA

IpUPOABLI U HEJIOBCUCCTBA

YMeHue KpUTHYECKH OLIeHWBaTh MH(OpMAIMIO OHMOJOTHUYECKOTO COJCpKaHUS,
UHTEPIIPETUPOBATh JITUYECKUE ACIEKThl COBPEMEHHBIX MCCIENOBaHUN B
OMOJOrMM,  MeIWLMHE, OHOTEXHOJOTMH;  paccMaTpuBaTh  TIJl0OajbHBIE
9KOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHpOBATH MO OTHOILEHHUIO K

HUM CO6CTBCHHYIO ITO3UIIHNTIO




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UN

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC
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1.2

CoBpemeHHass OMOJIOTUSl — KOMILJIEKCHAsE Hayka. buojoruueckue Hayku U U3ydaeMble
umMu  npobnembl. DyHHaMeHTaJbHbIE, TMPUKIAJHBIE U  IOMCKOBbIE HAayuyHbIE
UCCIIEI0BaHMs B OMOJIOTHH.

3HayeHue OMOJIIOTUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI
mupa. Ilpodeccun, cpszaHHble ¢ Ouosorueid. 3HaueHue OMOJIOTMM B MPAKTUYECKOM
NeSITeIbHOCTH YEeJIOBEKAa: MEIULIMHE, CEJIbCKOM XO3sICTBE, IPOMBILIIIEHHOCTH, OXpaHe
IIPUPOJIbI

XKusble cucTeMbl Kak mnpeaMeT u3ydeHus Ouosnoruud. CBoOMCTBAa KMBBIX CUCTEM:
€IMHCTBO XHUMHUYECKOTO0 COCTaBa, JUCKPETHOCTb U ILIEJIOCTHOCTh, CJIOXHOCTb U
YHOPSAA0OYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTaHU3allHsl, CAMOBOCIIPOU3BE/ICHUE,
pa3ApaKuMoCTh, U3MEHYHBOCTh, POCT U PA3BUTHE.

YPOBHHM OpraHM3aluu JKUBBIX CHUCTEM: MOJIEKYJSPHBIN, KJIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, TOMYJISIUOHHO-BUAOBON, ASKOCUCTEMHBIN (OMOreOLeHOTUYECKUIt),
ouocdepusiid. [Iporneccsl, npoucxoaimue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH

»kuBoro. JKH3Hb Kak Q)opMa CYHICCTBOBAHUA MATCPUU

13

2.1

2.2

Mertoabl  Ouonornyeckoil  Hayku. HaOmiogeHue, U3MepeHHE,  SKCIIEPUMEHT,
cucreMarnsanvs, MeraaHanus. [loHsATHE O 3aBUCMMONW M HE3aBUCUMOW INEPEMEHHOM.
[InanupoBanue skcnepumenTta. IlocraHoBka u mpoBepka rumnores. Hynesas rumotesa.
[TonsTre BbIOOPKM U €€ AOCTOBEpHOCTh. Pazdpoc B Ouonormueckux AaHHbIX. OlieHKa
JOCTOBEPHOCTH  IOJIYYEHHBIX pe3ysabTaToB. [IpMUMHBI HCKaXEHUS PE3YNbTATOB

OKCIICPUMCHTA. IloHsTHE CTaTHCTUYECKOTO TECTA
KneTka xak Omosiorudyeckasl CicteMa

Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €AMHULA KHUBOTO. VICTOPUS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE MOJOXKEHHUSI COBPEMEHHON KJIETOYHON TEOPHH.

MeTtoabl MOJIEKYJISIPHOH M KJIETOYHOW OMOJIOTHM: MHUKPOCKOMMs, Xpomatorpadus,
a5eKTpoope3, METOJ MEUEHBIX aToOMOB, Iu((epeHInalIbHOoe HEeHTPUPYTUpOBaHUE,

KYJIBbTUBUPOBAHHUE KIIECTOK

XUMHUYECKUN COCTAB KJIETKU. Makpo-, MUKPO- U yIBTPAMHUKPOAJIEMEHTHL. Bosa u e€ poib
KaK pacTBOPHTEIISA, pEareHTa, y4aCcTHE B CTPYKTYPUPOBAHUHU KIIETKH, TEIUIOPETYIISALUN.
MunepanbHbIe BeLeCTBa KIETKH, UX OHOIoruyeckas pojb. Pojb KaTHOHOB U aHUOHOB B

KJICTKCE.




2.3

buonornueckue monumepsbl. benku. AMHUHOKHCIOTHBIH cocTaB 0enkoB. CTpPyKTYpBI
OenxoBoit MoJekynbl. IlepBuynas cTpykTypa Oenka, MEeNTUAHAs CBA3b. BTopuuHasd,
TpeTU4Has,  4YeTBepTUYHas  CTPyKTypbl.  [leHarypanus.  CBoiictBa  O€NKOB.
Knaccudukanms 6enkoB. bruomornueckune GyHKIUN OCIIKOB.

VYraeBoasl. MoHOCaxapusl, AUcCaxapubl, OJUTOCAXapHuIbl U TMoiucaxapuabl. OOmmii
IUTaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA YIIIeBOJOB. buonornueckue GpyHKIHH
YTJIEBOJIOB.

Jlumuaer.  TmppodumnpHO-rUApOodOOHBIE  cBoMcTBAa.  Kinaccudukamus — JTMIHIOB.
Tpurnuuepunsl, GochoaunuIbl, BOCKH, CTEpoubl. buonornueckue GyHKIMM JTUTHIOB.
OOmme cBoiicTBa OMONOTMYECKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, TOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK n PHK. Ctpoenne HyknenHoBbIx kuciaor. HykieoTunast.
[Mpuamun komrmementapHoctu. IlpaBmio Yapradda. Crpykrypa JHK — nBoiitnas
ciimpasib. Mectonaxoxaenne u ouonorndeckune ¢pynkunu JJHK. Buner PHK. Oynkuun
PHK B kietke.

Crpoenune wmonekyinsl AT®. Makpospruueckue cBsizu B Moiekyine ATO.
buonornveckne ¢ynkunun AT®. BoccraHOBIEHHBIE NEPEHOCUMKH, UX (YHKIUH B
kietke. Ceksenuponanue /JHK.

CrpykTypHas Ouosorusi: 6MOXUMUYecKue U OMo(du3nYecKre MCCIeJOBaHUs cOCTaBa U

MIPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

Tumnsl KJIETOK: SyKapHOTHYECKash U NMpokapuoTHueckass. CTpyKTypHO-(YHKIIMOHAIbHbIE
00pa3oBaHMs KIETKHU.

Crpoenue mpokapuoTudeckoi kieTku. Kierounas crenka OakTepuii M apxei.
OcobeHHOCTH CTPOEHUsI TeTepoTpodHOIl M aBTOTPO(HOI MPOKAPHOTHUECKUX KIIETOK.
MecTo 1 posb MPOKApUOT B OMOIIEHO3aX.

Crpoenne u (GYHKIMOHMPOBAHWE DYKAapUOTHUYECKOW KieTku. [lna3marmdeckas
MeMmOpaHa (turazmanemma). CTpykTypa IIa3MaThUueckol wmemOpaHbl. TpaHCcHopT
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: MacCUBHBIA (Iuddy3us, obieryéHHas
midy3us), akTUBHBIA (IEpBUYHBIA W  BTOPUYHBIA  aKTUBHBIM  TpaHCIOPT).
[Tonynponunaemocts MeMmOpanbl. PabGora HaTpuii-kaaueBoro Hacoca. OHAOLUUTO3:
MUHOLMTO3, (aronuro3. Ox3omuTo3. Kierounas crenka. CTpykTypa M (QYHKIHMH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

utornasma. Lurto3omns. Llurockener. JBuxeHue nurtoriaasmbl. OpraHoUAbl KIETKH.
OpHoMeMOpaHHbIE OpraHouibl KIETKH: sHAoIuiazmaruueckas cerb (JIIC), ammapar
lonbmku, TM30COMBI, WX CTpoeHHEe M (YHKIHH. B3auMoOCBs3b OJHOMEMOpaHHBIX
opraHouJioB kieTkd. CTpoeHue TpaHylspHOro peTukyiayma. CHHTE3 pacTBOPUMBIX
6enxoB. CUHTE3 KJIETOYHBIX MeMOpaH. [ mafkuii (arpanyysipHbIil) HIO0IUIa3MaTHYECKUN
petukynym. CekperopHast pyHKIus anmnapara ['omsmku. TpaHCTIOPT BEIMIECTB B KIIETKE.

Bakyonu pactutenbHbix KieTok. Kinerounsiit cok. Typrop.
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[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPHUH, IUIACTUBL.

Crpoenne u (pyHKIIMM MUTOXOHApPUH H mactuj. IlepBuuHbie, BTOPHYHBIC U CIIOKHBIC
IUIACTUABL  (DOTOCHMHTE3UPYIOLIMX  AYKApHOT.  XJIOPOILIACTBL,  XPOMOILIACTHI,
JIEMKOILJIACThI BBICIIUX PACTEHUM.

HememOpannsie opranonas! kietku Ctpoenne u QyHKIMH HEMEMOpPaHHBIX OPraHOMJIOB
KineTkd. Pubocombl. MukpodunameHTsl. Mpleunble  KIETKA. MHKpOTpyOOUKH.
Knerounsnii nentp. CTpoeHne W JBUKCHHE JXTYTUKOB M PECHUYEK. MHKPOTPYOOUKH
nuToInIasMsl. LleHTprois.

Snpo. Obonouka siapa, XpOMaTHH, KapuoIia3Ma, SJPHIIKHA, UX CTPOCHHE U (YHKIHUU.
Snepublii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pAacMOJIOKEHHE XPOMOCOM B
uHTepGa3zHoM sape. benkn XxpoMaTHHA — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENIbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapuoT

(pacTuTenbHOM, JKUBOTHOM, TPUOHOI)

AcCCUMWISIIIAS U TUCCUMUJIALIAA — JIBE€ CTOPOHBI MeTabonu3mMa. Tumnsl oOMeHa BEIIEeCTB:
aBTOTPOHBIA W TeTepoTpodHBIH. YyacTue KuCIOpona B OOMEHHBIX IIpoIleccax.
DHepreTudeckoe obecrieyeHne KieTku: npeBpamieHne AT® B 0OMEHHBIX Mpolieccax.
@depMeHTAaTUBHBIA XapakTep peakiui KIETOYHOro wmeradonusma. DepMeHThl, HX
CTpoeHHue, CBoWcTBAa M MexaHu3M jaeiictBus. Kodepmentsl. Otnnunst (HepMEeHTOB OT
HEOPTraHMYECKUX  KaTadu3aTopoB.  BeNKH-akTUBAaTOpPBl M OCIKU-MHTHOUTOPEIL.
3aBHCHUMOCTh CKOPOCTH (DEpMEHTATUBHBIX pPEaKLUN OT Pa3IHYHbIX (HaKTOPOB.
[lepBuuHbIl CcUHTE3 OpraHuveckux BemecTB B kietke. Porocunte3. Ponb
XJIOPOIIIACcTOB B mporecce potocuHTe3a. CBeToBas u TeMHOBast Ga3bl. [IpoIyKTHBHOCTD
¢dotocuHTe3a. BiusHue pa3nnyHbIX (PAKTOPOB Ha CKOpPOCTh (DOTOCHMHTE3a. 3HAUEHUE
dboTocuHTE3A.

XemocuHTte3. PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOLINE
OakTepuu, >KeJIe300aKTepuu, CcepoOaKTepHH, BOJOPOAHBIE OakTepuu. 3HAYCHHUE
XEMOCHHTE3A.

AnaspoOHble opraHu3Msbl. Bussl 6posxenus. [IpoaykTel OpoKeHHs U UX MCIIOJIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MUKpPOOPTaHM3Mbl Kak OOBEKThl OHWOTEXHOIOTUU U
BO30yauTeNnn 60Je3HeN.

AspoOHBIE OpraHu3Mbl. JTallbl YHEPTETHYECKOTO OoOMeHa. [1oAroTOBUTENBHBIN HTaIl.
I'mukonu3 — 6eCKUCIOPOAHOE paCIIEINICHHE TIIFOKO3bI.

Bbuonoruyeckoe okuciaeHue, MU KIETOYHOE JbIXxaHue. Poiab MUTOXOHpU B ipolieccax
OHMOJIOTHIECKOTO OKHCJICHUSI. Hukmmuaeckue pEaKIm. OxuciuTensHoe
dbochopmmpoanue. IlpenmymiecTBa a’poOHOro myTH OOMEHa BEIIECTB TMepes

aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOTr0 0OOMeHa
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PeaKHI/II/I MaTpu4IHOI'O0 CMHTE3Aa. HpI/IHHI/IH KOMIINIEMCHTAPHOCTH B PEAKIIHUAX MAaTPUYHOT'O

cuHTe3a. Peanuzanus HacnenctBenHoi unopmanmu. ['eHeTHYecKuit Ko/, ero CBOiCTBa.




Tpanckpunuuss —  wmarpuusbii  cunte3 PHK.  IlpuHnunsl  TpaHCKpUnuuu:
KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb. TpaHCHsmus u e
stanbl. Yuactue TpancnopTtHbeix PHK B GnocunTese Oenka. YciaoBus OmocuHTe3a Oenka.
KoaupoBanue amunokuciot. Pons pubocom B OuocunTese Oenka.

Opranuzanus reHoMa y IOPOKApUOT M 3YKAapHOT. Perymsiuus akTUBHOCTU T€HOB Yy
npokapuot. I['mmore3a omepona (. Xakob, XK. Mano). Perynsmuss oOMeHHBIX
nporeccoB B kietke. KieTounslit romeocTas.

Bupycol — Hekierounble GOpMbI KU3HHU U 00IUraTHbIE apa3uTbl. CTpOEHUE MPOCTHIX U
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OAKTEPHO(DaAros.

BupycHble 3a0oneBaHusi dYenoBeKa, JKUBOTHBIX, pacrtenuit. CIIAJ], COVID-19,

conuuaJiIbHbIC U MEIUTTMHCKHUC HpO6H€MBI

2.6

Knerounsnii nuki, ero mepuonabl u peryisuusa. Marepdaza m muto3. OcoOeHHOCTH
mpoleccoB, mpoTekaromux B uHTepdasze. I[loarotroBka KIETKH K JICTICHHIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKUHN), CHHTETUYECKHMH U IMOCTCHUHTETUYECKHI
(mIpeMUTOTUYECKUI ) IEPUOIbl UHTEPPA3HL.

Marpuunbiii  cunte3 JHK — perukanua. Ilpunnunsr  perukanuu — JIHK:
KOMILIEMEHTAPHOCTbh, MOJIYKOHCEPBATUBHBIA CUHTE3, aHTUHAPAIIEIbHOCTh. MexaHu3m
perummkamnu  JIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTWIl. JIUTIJIOMIHBIA W TaruIOMIHBIM HAOOPHI
xpoMocoM. ["'omosioruunbeie XpoMocoMBlI. [10510BbIE XPOMOCOMBI.

Jlenenue kietku — MuTo3. CTaiuu MUTO3a U MPOUCXOSAUIME B HUX MPOLECCHl. THIIbI
muTo3a. KapuoknHe3 W UUTOKMHE3. buosiormyeckoe 3HadyeHWe MUTO3a. Perymsuus
MUTOTHUYECKOTO ITMKJIa KJIeTKH. [IporpaMmmupyemas kietodHasi THOEIb — aromnTos.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

OpraHI/I3M Kak OMOJIOrHYecKasl CHCTeMa

3.1

OnHOKJIETOYHBIE, KOJIOHUAIbHBIC, MHOTOKJIETOYHBIC OpPTaHW3Mbl U MHOTOTKaHEBbIE
OpraHU3MBI.

DopMBI pPa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) M TOJIOBOE.
Buapl  OGecrosioro  pa3MHOXKEHHS: TOYKOBAaHWE, CHOPYISAIUsA, (PparMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. [lonoBwie kieTku, wnu ramerbl. Meito3. Craguum Mmenosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonormdeckuii cMbICa Meio3a U
MOJIOBOTO Mpolnecca. Meio3 U ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.
[IpenzaponpiieBoe pazBuTue. l'aMmeroreHe3 y KUBOTHBIX. IlonoBbIE JKene3bl.
OOpazoBanue U pa3BUTHE TOJOBBIX KieTok. Cmepmarorene3 u ooreHe3. CTtpoeHue
MOJIOBBIX KJIETOK. OTI0I0TBOPEHHE W SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOJIOTBOPEHHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

I/IH,Z[I/IBI/I,Z[yaHBHOC Pa3BUTUC OPIraHU3MOB (OHTOF CHC3). CTaI[I/II/I 3M6pI/IOF CHC3a XMBOTHBIX
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(Ha mpumepe nsarymkun). Jpobnenue. Tumbl apobnenus. OcoOeHHOCTH IpoOIICHHS
MJIEKOITUTAIOIIMX. 3apO/IbIILEBbIE JUCTKU (racTpyJsIsaiys). 3aKjiajka OpraHoOB U TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIIMSHHE YacTeW pa3BUBAIOLIETOCS 3apoJblila
(oMOpHOHaIbHAs MHIAYKLMS). 3aKiajKka IUJIaHAa CTPOEHMs MKHMBOTHOIO KakK pe3ysbTar
MepapXUYeCKUX B3aUMOICUCTBUN TeHOB. BiusHue Ha 5SMOpPHOHAIBHOE pPAa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHbI mepuon. Ilpsmoe u Hempsmoe
pasButHe. PazBute ¢ Mmeramopo30M y 6€CIIO3BOHOYHBIX M [TO3BOHOYHBIX ’KUBOTHBIX.
buonoruueckoe 3HaueHHE NPAMOIO M HENPSIMOIO Pa3BUTHS, UX PACHpPOCTPAHEHHUE B
npupoae. Tunsl pocta )KUBOTHBIX. PAKTOPHI PEryISILIUU POCTA KUBOTHBIX U YEJIOBEKA.
Craaun 1OCTAMOPHOHAJIBHOIO pa3BUTHS Y JKMBOTHBIX M 4enoBeka. Ilepuonsl
OHTOT'€HE3a YEJIOBEKA.

PasmHoxeHune u paszButue pacreHuil. ['ameroput u cnopoput. Meiio3 B XKU3HEHHOM
uukie pacrenuit. OOpazoBaHue CHop B Ipoliecce Meios3a. ['ameroreHes y pacTeHUi.
Omiog0TBOpPEHNE U PAa3BUTHE PACTUTEIBHBIX OpPraHu3MOB. J[BOMHOE OIJIONOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHMe U pa3BUTHE CeMEHH. MeXaHU3Mbl PEryssiiuu

OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX

I/ICTOpI/Ifl CTAHOBJICHUA MW PpPa3BUTHA TI'CHCTHUKH KaK HAYKH. OCHOBHBIC TCHETHYECCKHE
MMOHATHS WU CHUMBOJIBI. | OMOJIOTHYHBIC XPOMOCOMBI, aJIJICIBHBIC I'CHbI, AJIbTCPHATUBHBIC
IIpU3HAKHU, I[OMI/IHaHTHHﬁ n peI_ICCCI/IBHHﬁ IMPpHU3HAK, TOMO3UI'0Ta, I'€TCPO3UIroTa, YnucTas
JIMHHA, FI/I6pI/I)IbI, T'CHOTHMUII, q)eHOTI/IH. OcHOBHEBIE MCTOABI I'CHCTUKU:

rUOPUA0TOTHUECKUN, IUTOJIOTHUYECKUM, MOJIEKYJISIPHO-T€HETHUECKUI

Monorubpunnoe ckpemuBanue. IlepBelii 3akoH MeHzaenss — 3aKOH eIMHOOOpa3us
ruOpuoB nepBoro nokosieHus. [IpaBuno nomuHupoBaHus. Bropoit 3akon Mennens —
3aKOH paclleIUIeHus MpHu3HakoB. llutonoruueckne OCHOBBI ~MOHOTHOPHUIHOTO
cKpeuuBaHus. [ unoresa 4uCTOTHI raMer.

AHnanusupyromee — ckpemuBaHue.  [IpoMexyTodHBIi  XapakTep  HacleIOBaHUS.
Pacmennenne npu3HakoB pU HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemmBaHue. Tpertudt 3akoH MeHzenss — 3aKOH HE3aBHCHMOIO
HaclleIoBaHMsl MpU3HaKoB. LluTonornyeckre 0CHOBBI TUTMOPUIHOTO CKPEIMBAHUS.
CueruienHoe HacienoBaHue mnpusHakoB. PabGorsr T. Moprana. CueruieHHoe
HAacJIEeI0BAHUE T'€HOB, HAapYLIECHUE CLEIUICHHS MEXAY FeHaMH. XPOMOCOMHAas TEOpHs
HAaCJIEACTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIH MEXaHU3M ONPEIEIIEHUS M0JIa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi M TIeTepOoraMeTHbIM IoJ. ['eHerndeckas CTpPyKTypa
MTOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIIEHHBIX C TIOJIOM.

I'enoTun kak nenoctHas cucteMa. [lmedoTponus — MHOKECTBEHHOE JEHCTBUE TE€HA.

MHOKeCTBEHHBIHN aJJICIIN3M. B3aumoneiictBue HealJICIbHBIX T'C€HOB.




Kommnemenrapnocts. Onucras. [lonmumepus
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B3anmopetictBue reHoTtuna u cpenasl npu GopmupoBaHuHd (peHotumna. 3MeHYnBOCTH
npu3HakoB. KauecTBEeHHbIE W KOJMYECTBEHHbIC MPU3HAKK. BHIBI U3MEHYUBOCTHU:
HEHACJICJICTBCHHAS M HACJICJICTBCHHASL.

MomudukarmonHas U3MEHUYUBOCTb. Poib cpenbl B pOpMHpPOBaHMN MOIUGPUKAIMOHHON
n3mMeHunBocTH. Hopma peakimu npusHaka. BapualimoHHBIN psll 1 BapuallMOHHAS KPHUBast
(B. Moranncen). CroticTBa MOAU(DUKAITMOHHON N3MEHUNBOCTH.

I'enoTunmueckass wu3MeHUMBOCTH. (CBONMCTBA TI'€HOTUIIMYECKOM W3MEHUYMBOCTH. BuIbl
TCHOTHITMYCCKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOnHaTuBHas M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
n3MEHYUBOCTU. Pojlb KOMOMHATHBHOM H3MEHYMBOCTH B CO3JIaHHHM TI'C€HCTHYCCKOIO
pa3HooOpa3us B Ipejienax OJHOrO BUIA.

MyTtanuoHHass HM3MEHYMBOCTh. BuIbl MyTauui: TIeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE ¥ UHAYLMPOBAHHbIE MYyTalH. SINEpHBbIE U TUTOIUIA3MATUYECKHE MYTAlLUH.
Comaruyeckuie U 1noyioBbie MyTaiuu. [I[pudrHbl BOSHUKHOBEHHS MyTalvii. MyTareHsl 1 ux
BIMSIHUE HA  OpPraHu3Mbl. 3aKOHOMEPHOCTM  MYTAllMOHHOIO  IIpoLecca.  3aKoH
TOMOJIOTHYECKUX PSJIOB B HaclieacTBeHHON n3mMenunBocT (H.M. BaBunos). Buesnepnas

N3MCHYHBOCTD U HACJICACTBCHHOCTb

Kapuorun uyenoseka. MexayHapoaHasi mporpaMma HMCCIIEJOBaHUS I'€HOMa YelOBEKa.
Meroasl  W3y4YeHUs  TEHETHKH  YEJOBEKAa: TEeHEAJOTUYECKHi,  OJU3HEIOBBIN,
LUTOTCHETUYECKUM, TONYJAIMOHHO-CTATUCTUYECKUN, MOJEKYISAPHO-TEHETUUYECKUM.
CoBpeMeHHOEe OIpeAcIICHUE TEHOTHIIA: MMOJIJHOTEHOMHOE CEKBEHUPOBAHMUE,
FeHOTHUNHMPOBaHHE, B TOM uucie ¢ nomoulpto [II[P-ananu3a. HacnencrBeHHsbie
3a00seBaHus dYeloBeKa. [ €HHbIE M XPOMOCOMHBIE O00Jie3HH uenoBeka. bomesnu c
HACJIEJICTBEHHOW  TPEPACIIOIOKEHHOCThIO0. 3HAUY€HHWE MEIUIIMHCKON TEHETUKH B

npeaAOTBPpAIICHUHN U JICUCHUU I'CHCTUYCCKUX 3a0oneBanuii yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JlomecTukanuss U celekuus. 3apoXKAE€HUE CeNeKIUM U JoMecTukanuu. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOMCXOXKIEHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHuid. Poib
CEeNIeKIMM B CO3JaHUU COPTOB PACTEHUM M Mopoj] >KUBOTHBIX. CopT, mopoja, LITaMM.
3aKOH TOMOJIOTMYECKHMX PsJIOB B Hacie[cTBeHHOM n3MeHunBoctu H.M. Basunosa, ero
3HAYEHHE JUIs CEJIEKLIMOHHOM PabOThI.

Metoabl  cenekIMOHHOM  paboTel.  MckyccTBeHHBIE  OTOOp:  MaccoBblii U
WHIMBUIYAIbHBIA. DTarmbl KOMOWHAIIMOHHOW ceneKinuu. VcmeiTanne mpowusBoauTeneit
10 NOTOMCTBY. OTOOp MO T€HOTUIY C MOMOIIBIO OLIEHKHU (PEHOTHUIIAa IIOTOMCTBA U OTOOP
10 TEHOTUITy ¢ noMouibio aHanuza JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CEeJIeKIMOHHOM paboTel. PaguanumoHHBIA U
XUMHUYECKU MyTareHe3 KaK HMCTOYHHUK MYyTalMil y KyJbTypHBIX ()OpM OpraHH3MOB.

Hcnonb30BaHre T€HOMHOTO pEelaKTHUPOBaHUS M MeTon0B pexomOunHaHTHBIX JIHK mis




MOJIYYCHHU A UCXOJHOTI'O MaTCpHraia IJjisd CCICKIUU.

[Momydenne  momumionzoB.  BuyTpuBumoBas — ruOpummsanms.  briuskopoacTBeHHOE
CKpelIrBaHue, Wi nHOpuauHr. HepoacTBeHHOe ckpelnBanye, win ayropuuHr. I'ereposuc
u ero npuuuHbl. Mcronb3oBaHue rereposuca B cenekuud. OtpanéHHas ruOpuan3anys.
[peononenne Oecriofusi MEXBUIOBBIX THOPHIOB. JlOCTIKEHMS CElEKIMM pPACTeHHHA M

KHUBOTHBIX

3.7

OOBEeKTBI, UCTONBb3yeMble B OWOTEXHOJOTHMH, — KIETOYHBIE M TKAHEBBIC KYIBTYPHI,
MHUKPOOPTraHU3MBI, UX XapaKTepUCTUKA. TpaauiinoHHAs OMOTEXHOJOTHUS: XJIeOOomeueHue,
MOJy4YeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BHUHOJENIHE. MUKPOOHMOJOTHUECKUN CHUHTES.
OOBeKThl MHKPOOHOIOTHYECKUX TeXHosoruil. IIpousBoacTBo Oeska, aMUHOKHUCIOT H
BUTAMUHOB. VICKYCCTBEHHOE  OIUIOAOTBOPEHHUE. PEKOHCTpYyKLHMS — SIMUEKIECTOK |
KJIOHHPOBAHUE KUBOTHBIX. METO/1 TpaHCIUIaHTAlUU SIAEP KIETOK.

XpoMOcOMHas ¥ TeHHasi nHKeHepusi. VICKyCCTBEHHBIM CUHTE3 I'eHa U KOHCTPYUPOBAHUE
pexomOunantHeix JIHK. JlocTmxkeHuss M TEpCrEeKTUBBI XPOMOCOMHON M T'€HHOMN

HWHXXCHCPUMU. MCI[I/IHI/IHCKI/IG OMOTEXHOJIOTHH. VICIOIb30BaHKUE CTBOJIOBBIX KIICTOK

CucreMa 1 MHOTOOOpa3ye OpraHMIecKOro Mupa

4.1

4.2

4.3

buonoruueckoe paszHooOpasue opranu3moB. CoBpeMEHHas cHCTEMa OPraHMYECKOro
mupa. [IpuHnunel knaccudukanuu opranu3mMoB. OCHOBHBIE CHUCTEMATHUYECKHUE TPYIIIBI
OpPraHU3MOB.

OCOOEHHOCTH  CTPOCHHUS U KM3HEIESATENbHOCTH OIHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKIETOYHBIE BOJOPOCIH, JpYrHe
npotuctel. KosoHuanbHble OpraHu3Mbl. JIBHXKEHHE OJHOKIJIETOYHBIX OpPraHU3MOB:
amMEOOMHOE, JKTYTHKOBOE, PECHMYHOEe. 3alluTa y OJHOKJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucer

MHoOrokieroynsle pacreHus. B3auMOCBA3b 4acTE€ll MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, opraHbl MU CHCTEMBI OpPraHOB MHOTOKJIETOYHOTO opraHusma. OpraHusMm Kak
enuHoe 1enoe. TkaHum pacteHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHasl, MPOBOASIIAs], OCHOBHAs, MeXaHu4eckasi. OCOOEHHOCTH CTpOeHMS, (PYHKIIHIT

" paCIOJIOKCHUA TKaHEH B opraHax paCTeHI/Iﬁ

BereratuBHble M TI€HEpaTUBHBIE OpraHbl pacTeHH. DYHKIUU OPraHOB U CHUCTEM
opraHoB. Kapkac pactenmii. /[BHXE€HHE MHOIOKJIETOUHBIX PACTEHHH: TPONMU3MBI HU
Hactud. [loryonieHue BoAbI, YIJIEKHUCIOrO Ia3a U MUHEPAIbHBIX BEUIECTB PACTECHUSIMH.
Jbixanue pactenuil. Juddy3us ra3oB yepe3 MOBEPXHOCTb KIETKU. TpaHCIOPTHBIE
CUCTEMBI pacTeHui. BpineneHue y pacTeHui. 3aliuTa Y MHOTOKJIETOYHBIX PACTEHHM.
Kyrukyna. Cpencra nacCUBHOM U XMMHUYECKOM 3a1UThl. DUTOHIIMIBI.

PazgpaxxumocTe M peryisiiuss 'y OpraHu3mMoB. Pa3apakmuMoCTe M peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BCIICCTBA U UX 3HAYCHHUC

4.5

MHOroOKJIETOYHbIE KWBOTHbIE. B3aMMOCBSI3b 4YacT€l MHOTOKJIETOYHOTO OpraHu3Ma.




4.6

TkaHu, opraHbsl MU CHCTEMBI OpPraHOB MHOI'OKJIETOUYHOIO opraHusma. OpraHusM Kak
eauHoe nenoe. I'omeocra3. TKaHW JKMBOTHBIX M 4Y€JIOBEKA. THIIBI KUBOTHBIX TKaHEH:
SMUTEIMAIbHASA, COEAMHUTENbHAs, MbllleyHas, HepBHasd. OCOOEHHOCTH CTpOEHUs,

(bYHKI_[I/Iﬁ " pacCIIOJIOXKCHUA TKaHel B opraHax >XMBOTHBIX W YCJIOBCKa

Opransl ¥ cucTEMBl OPraHOB KMBOTHBIX. DYHKIIMU OPraHOB U CHCTEM Opranos. Omnopa
Tena oOpraHu3moB. CKeleTbl ONHOKIETOYHBIX W MHOTOKJIETOYHBIX KMBOTHBIX.
HapyxHblii 1 BHyTpeHHU ckeneT. CTpOeHUE U TUIIbI COEIMHEHUS KOCTEH.

JIBM>KEHHE MHOTOKJIETOUHbBIX KUBOTHBIX. IIuTanue x«uBoTHbIX. IIuTaHne Mo3BOHOYHBIX
KHUBOTHBIX. JlpIxaHue »uBOTHBIX. KoxkHOE nbixanue. KabepHoe 1 1€royHoe JbIXaHue.
JIpIxaHW€ IMO3BOHOYHBIX XMBOTHBIX. ODBOJIOLMOHHOE YCJIOXKHEHUE CTPOCHHS JIETKHUX
[I03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa yelnoBeKa. MeXaHHW3M BEHTUIISIUU
JNETKUX Yy OTUL ¥ MJIEKONUTAIOUMX. TpaHCIOPT BELIECTB y OpraHu3MoB. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas cuctema
MIO3BOHOYHBIX JKMBOTHBIX. Kpyrum kpoBooOparieHusi. DBOJIOLHOHHBIE YCIOXKHEHUS
CTPOEHHSI KPOBEHOCHOM CHCTEMbI IO3BOHOYHBIX KUBOTHBIX. BblZieieHue y Opranu3mMoB.
Boeinenenue y xuBoTHbBIX. CokparurenbHble Bakyosd. Opranbl BelaeneHus. CBs3b
IIOJIOCTH Tejla € KPOBEHOCHOM U BBIICIUTEIBHON cHcTeMaMu. Beblgenenue y
II0O3BOHOYHBIX JKMBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI UM HX
IIPOU3BO/IHBIE.

PasnpaxxumMocTs M peryiasnus y OpraHu3MOB. Pa3gpaXumMocTb y OIHOKJIETOYHBIX
opranu3moB. Takcucsl. Pa3npaxuMocTe M peryisiiys y MHOIOKJIETOYHBIX PacTEHH.
PocToBbIe BemiecTBa U MX 3HAYCHHE.

Hepshas cucteMa u pediiekTopHast peryisiusi y MHOTOKJIETOUHbIX KUBOTHBIX. HepBHas
cUCTeMa M €€ OTAENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y
KUBOTHBIX.

Pa3paboTrka anroputMoB u nporpamm Juis 3QpPeKTUBHON (PYHKIIMOHAIBHON aHHOTAIMH
T€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, METa0OJIOMOB MHKPOOPTraHM3MOB, PacTEHUH,

JKHMBOTHBIX U YCJIOBCKa

OpraHI/I3M YCJIOBCKA U €T0 3JO0POBbLE

5.1

5.2

Opranel U cuCTEMBl OpPraHoB 4YeyoBeka. OTHENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pedrnexc m pednexropnas nyra. besycnoBHble U ycIOBHbBIE pediIeKCHI.
['ymopasibHas peryiasnust M SHIOKPUHHAs CUCTEMa >KMBOTHBIX M uenoBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI U UX F'OPMOHBI. JlelicTBHe rOpMOHOB. B3anMOCBsA3b HEPBHOU U
SHIOKPUHHON cucTeM. ['unoranamo-runodusapras cucrema. Peiexc u peduaexropHast
nyra. be3ycinoBHbIe U yCIOBHBIE pedIIeKch

3ammra opraHm3Ma oT OojesHeil. MmmyHHast cuctema dyenoBeka. KieTowHblil u
TYMOPaJIbHBIA ~ UMMYHHUTET. Bpoxn€HHbIN, npuoOpeTéHHBI  cnennduyeckuii

MMyHUTET. Teopus kinoHambHO-cenekTuBHOrO mMmyHuteta (I1.9pmux, ®.M.bepuer,




C.Tonerasa). BocnanurenbHble OTBETBHI OpraHU3MOB. Posib Bpo)k1IEHHOTO NIMMYHHTETA B

Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBeHnocHas cucrema u e€ opransl. Ceple, KpOBEHOCHBIE COCYlbl U KpoBb. Kpyru

KpoBooOparmienus. Pabora cep/ia u €€ perysnus

5.4

5.5

5.6

5.7

Hpixanue yenoBeka. Jud¢ys3us ra3oB uyepe3 MOBEPXHOCTb KIETKH. JlpIxarenbpHas
cucTeMa 4enoBeKa. JIpIxaTellbHas MOBEPXHOCThb. Perynsanus npixaHus. /[pixaTesbHble

00BEMBI

[MumeBapurtenbHas cucrtemMa ueioBeka. OTHenbl MHINEBAPUTEIBLHOTO  TPaKTa.
[TummeBapuTenbHbIE Kene3bl. BHYTpUIIONIOCTHOE U BHYTPUKIIETOYHOE MUIIIEBApEHUE
[TokpoBel u wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CrtpoeHue u
¢dbyakuonupoBanre HedpoHa. DunbTpanus, cekpenuss U 0O0paTHOE BCAChIBAHUE Kak
MeXaHU3Mbl paboThl OpraHoB BblienaeHUs. OOpa3zoBaHHe MOYH Y YEIOBEKa

JIBu>keHHe yenoBeKa: MblileuHas cuctema. CKeleTHble MBIl U UX padoTa. CTpoeHue

W TUIIBI COCAUHCHUA KOCTeEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

6.2

OpomonuonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HMKHOBEHMSI JapBHUHH3MA.
Kusnb u HayuyHas gestenabHOCcTh Y. JlapBuHa.

JBwxkymue cuiabl sBomouud BugoB mo Y. JlapBuHy (BbICOKAass HMHTEHCHUBHOCTD
Pa3MHOXEHHUSI OPraHU3MOB, HACIIEACTBEHHAsI H3MEHYHBOCTH, OOpPH0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoir Tteopuu osBomoiuu (CT3). HeiirpanbHas Tteopus
sBostorK. CoBpeMeHHasi 3BOJIIOLIMOHHAs OMOJIOTHs. 3HAaU€HUE IBOJIIOLMOHHON TEOPUH

B (hOpMHpOBaHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[lonmynsanus kak 3JeMeHTapHas €IMHHLA 3BOJIOLUUU. COBpEMEHHBIE METOIbI OLIEHKH
TEeHETUYECKOTO pa3HooOpasusi M CTPYKTYypbl mnonyiasuuid. l3meHeHue reHodoHIa
MOMYJISIIMM  KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SIBI€HHE. 3aKOH T€HETUYECKOTrO
paBHoBecus [x. Xapau, B. BaituOepra.

OneMeHTapHble (AKTOPbI (ABMXKYIIME CHJIBI) SBOJIOLMH. MyTallMOHHBIN Iporecc.
KomOunatuBHass wu3MeHYMBOCThH. [Jlpeiid) TeHOB — chydailHble HEHANpaBJICHHbBIC
M3MEHEHHU 4acToT ajienield B nonyasuusax. O¢ ekt ocHoBarens. Murpauuu. U3omsmus
MOMYJISAMI: reorpaduyeckas (IPOCTPaHCTBEHHAs ), Oronornyeckas (penpoayKTHBHA).

EcrecTBeHHbIil 0TOOp — Hampasisttomuii (gaxkrop 3Bomonund. Popmbl €CTECTBEHHOTO
oTOopa: ABMXKYIIMHA, CTaOMIM3UPYIOIINN, pa3pbiBatouinil (qu3pyntuBHbI). [TomoBoii
otbop.

[TpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yidbTaT MUKPOIBOJIOLUMHU. BO3HMKHOBEHHE
npucrnocobseHuit 'y opranu3moB. Apomopdo3sl u  uauoazantauuu. Ilpumepsr
npucnocoOIeHu y oprannu3mMoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BugooOpazoBanue kak pe3yabTaT MUKPOIBOJIOLUH.




6.3

6.4

W3onsanus — xinroueBoit paxkrop BunoodpazoBanus. [Iytu u cnocoObl BU100Opa30BaHMS:
aJUIONaTPUYECKOE (reorpaduyeckoe), CHUMITATPUYECKOE (9K0JIOTUYECKOE),
«MTHOBEHHOE» (TosmIuionu3anusi, rudpuauzanusi). JIUTeNbHOCTh SBOJIIOIMOHHBIX
MIPOLIECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Pone  sBosOLIMOHHONM OWoMoruM B pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHHS
OnopasHooOpa3usi. MUKpPOIBOMIONMS W KOIBOJIONMS TApPasUTOB M HUX XO35CB.

Mexanu3mbl HOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEl

Meronsl m3ydeHHsT Makpod3BOMIONMU. [lajmeoHTONOrHMYECKHE METOABI  HM3Y4eHHUS
sBommounu. [lepexoausie GopMbl 1 HUITOTEHETHYECKHE PSI/IBI OPTaHH3MOB.
buoreorpaduyeckue meroapl wuzydeHus sBomonnu. CpaBHeHHe ¢Guopbl U (payHbI
MaTEpUKOB M OCTPOBOB. buoreorpaduueckme obOmactu 3emun. Buabl-oHIEMUKH U
PEIHMKTBI.

OMOPHOJIOrHUECKUE U CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOIbI U3yUEHUS IBOJIIOLIUHU.
['eHeTnuecKkne MeEXaHU3MBI JBOJIOIMHA OHTOTCHE3a M TOSBICHHS HBOJIOIHMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W aHAJIOTWYHBIE OpraHbl. PyaMMeHTapHbBIE OpraHbl |
aTaBu3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE, OMOXMMUYECKUE U MaTeMaTH4eCKUEe METO/IbI
W3y4eHHs] HBOMIONMH. [oMosornunbie TeHbl. COBPEMEHHBIE METOIbI MOCTPOCHHS
(UITOTEHETHYECKUX JIEPEBBEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOLS TEHOMOB.

OOmue 3akoHOMepHOCTH (mpaBwia) HBodoHMM. HeoOpaTuMOCTh  HBOJIOLMH.

AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIIOIUH

Hayunble rumote3sl MpOUCXOXKISHHs >KU3HH Ha 3emie. AOuoreHe3 W MaHCIEPMUS.
JloHay4yHble€ TIPEICTaBICHMUS O 3apOXKICHUU >KU3HU (KpeanuoHusMm). [mmotesa
MOCTOSSHHOTO CaMO3apOKACHUSA KU3HU U €€ omnpoBepxkeHue onbitamu @. Pemm, JI.
Cnamnannanuy, JI. [Tactepa. [IpoucxoxxaeHue >Ku3HU U aCTPOOHUOIOTHSL.

OcHoBHBIE 9Tambl HEOpraHWueckod sBomronuu. [lmanerapHas (reojoruveckas)
ABOMTIONUSA. XUMHYECKasi BOIIONUA. AOUOTCHHBIM CHHTE3 OPTraHWYECKUX BEIIECTB U3
Heoprannuecknx. Omeir C. Mwmwmiepa u I'. IOpu. OOpa3oBaHue NOJUMEPOB U3
MoHoMepoB. KoarepBarnast runore3a A.M. OnapuHa, TUroTe3a NEpBUYHOTO OyIbOHA
JIx. Xonneitna, renerndeckas rumnote3a . Mémnepa. Pu6o3umsr (T. Uek) u runoresa
«wvmpa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH 1 BOZHUKHOBEHUE TIPOTOKIETKH.
HUcropuss 3emmm u metoasl €€ wu3ydeHHs. lIckonmaemble OpraHWYeCKHME OCTATKH.
I'eoxpononorust u e€ wmeroapl. OTHOcUTENbHAsT W aOCOMIOTHAs TEOXPOHOJOTHS.
['eoxpoHOnOrnyecKast mKana: 30Hbl, 3Pbl, IEPHUOBL, OXU.

Hauanenbie sTansl opranndeckoi 3Bostonnd. [logBieHne u 3BOIONHS MEPBBIX KIETOK.
Opogonvisi  MeTabonu3ma. Bo3HMKHOBeHHWE TIepBBIX dKocucTeM. (CoBpeMeHHBbIE

MI/IKpO6HBIe OMOIUIEHKM KaK aHajor IEPBLIX Ha 3emite COO6H.I€CTB. CTpOMaTOJ'II/ITBI.




IIpokapuOTHI U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuot (CUMOMOTEHE3). DBOIIOLUOHHOE TPOUCXOXK]ICHUE BUPYCOB.
IIponcxoxaeHre MHOTIOKJIETOYHBIX OpPraHM3MOB. BO3HHMKHOBEHHME OCHOBHBIX T'DYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl BOJIOLMU BHICHIMX pacTeHHid. OCHOBHBIE apoMOp(O3bl PACTECHHIA.
Beixon pactenuit Ha cymry. [losBieHre CIOPOBBIX PACTCHUM U 3aBOCBAHUE MMU CYILU.
Cemennble pacteHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Talnbl 3BOJIOLMU KUBOTHOrO MHpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX THIOB. [lepBbie
XOpAOBble KHMBOTHBIE. JKM3HBb B BOJE. ODBOJIOLHMSA I03BOHOUHBIX. IIpoucxoxxaenue
ambpubuii u pentwimid. [IpoucxoxaeHue MIEKONUTAIMX | OTUI. [IpuHIUI
KIIt04eBoro apomopgosa. OcBoeHrne 6€Cri03BOHOYHBIMU M [TO3BOHOYHBIMU >KHBOTHBIMU
CyLIH.

Pa3BuTtne xu3HUM Ha 3emiie IO 3paM M IEpUOAAM: apxei, MpOoTepo30il, Naneo3oi,
Me3030M, KaiHo30M. OOIIas XapakTepUCTHKA KJIMMaTa M TE€0JIOTUYECKUX IPOIECCOB.
[losiBneHre M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YCIOBHS U
BJIMSIHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BbIMUpPaHUs — SKOJIOIMUECKUE KpU3HUCHl pouuioro. IlpuunHsl u cineactBus

MaCCOBBIX BBIMI/IpaHPlﬁ. COBpCMeHHBIfI SKOJIOTHYCCKU U KpuUu3uc, €ro 0COOEHHOCTH

6.5

Paspmenst w 3amaum  a”Tpomonoruu. Metoael  anTponosoruu.  CTaHOBIEHHE
IIPEICTaBICHUN O IPOMCXO0KIEHUH YeroBeKka. COBpeMEHHbIE HayYHbIE TEOPUHU.
CxoncTtBo 4enoBeka C JKMBOTHBIMHU. CHCTEMaTHYEeCKOE IIOJIOKEHHE YeJIOBEeKa.
CBuzieTenbCcTBa CXOJCTBA YEJIOBEKA C JKMBOTHBIMM: CPaBHUTEIbHO-MOP(OIOTUYECKHE,
sMOpHOIoruyeckue, pU3noIoro-OMOXUMHUECKUe, MmoBereHuYeckue. OTIUYms yeloBeka
OT >KMBOTHBIX. IIpsIMOXOXkAEHNE M KOMIUIEKC CBSI3aHHBIX C HUM IpHU3HAKOB. Pa3zBurue
TOJIOBHOTO MO3Tra M BTOPON CUTHAJIBHON CUCTEMBI.

JBuwxymue cuibl  (pakTopel) aHTpONOreHe3a: OWOJIOIMYECKHE, COLMaIbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOr€HE3E.

OcHOBHBIE CTaAuM AaHTPONOreHe3a. ABCTPAJIONUTEKHM — JBYHOTME NPEIKH JIIOJIEH.
YenoBek ymenbld, NEPBbIE U3TOTOBICHUS OpyAHMH Tpyaa. UenoBek NMpAMOXOIAIUN U
MepBbI BBIXOJ Jrojeh 3a mpeaensl Adpuxu. YemoBek reinenbOeprckuii — oOmmiA
IIPEIOK ~ HEAaHJEPTaJIbCKOTO  4YEJIOBEKAa W YeloBeKa  pa3syMHoOro.  Yenosek
HEaHJAEPTAIbCKUI Kak BHJ JIIOJEH XOJOAHOrO KiuMmaTta. YenoBeK pa3yMHBIN
COBPEMEHHOr0 THIIA, JEHHCOBCKHI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeleraMu
Adpuxku.

DBOJIIOLIUSL COBPEMEHHOT'O uesioBeKka. EcTecTBeHHBIH OTOOp B MOMYJALMAX YeJIOBEKA.
MyTranoHHbI nporiecc W nonuMop¢usM. IlomynsunoHHble BOJIHBL, Jpeld TeHOB,
Murpanus u «3¢(eKT oCHOBATEs» B MOMYIISILIUIX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbiiue pacel: eBponeouHas (eBpasuiickas),




7.1

7.2

aBCTpaJO-HErpOHIHAs (SKBAaTOpHANbHASI), MOHTOJIOMJHAS (a3MATCKO-aMEpPHKAHCKas).
Bpems m nyru pacceneHuss uenoBeka MO IIaHeTe. EQMHCTBO uenoBEeYECKUX pac.
Hayunass HecoctosiTenbHOCTh pacu3Mma. [IpHucrnocoGIeHHOCTh 4eloBeKa K pa3HbIM
YCIIOBUSIM OKpYXkaromiei cpenbl. Biusnue reorpaduueckoil cpeasl u apeiida reHoB Ha

MOp(}OIOTHIO ¥ PU3UOIIOTHIO YEIIOBEKA
DKOCHCTEMBI U MPUCYILHUE UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJOTUU C IPYTUMH HAYKaMHU.
Metoapl sxosoruu. Ilonesrsie HaOMOAEHNUSA. DKCIEPUMEHTHI B 3KOJOTUU: IIPUPOJHBIE U
nabopaTopHble. MopaenupoBaHHe B SKOJOTMM. MOHHUTOPUHI OKpY’KaloLIleH Cpebl:

JIOKaJIbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

Okonornyeckue (akTopbl M 3aKOHOMEpHOCTM uXx JeifctBua. Kiaccudukanms
9KOJIOTUYECKUX (PAKTOPOB: abuoTHyeckue, OMOTHUYECKHE, aHTpororeHHsle. OOmme
3aKOHOMEPHOCTH JeHCTBUSL dKosorndeckux ¢axtopoB. IIpaBuno muammyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. OBPHOMOHTHBIE ¥ CTEHOOMOHTHEBIC
OpraHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak skojoruyeckuit ¢akrop. J[leiictBue pasHbIX
Y4aCTKOB COJIHEYHOrO CHEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TPYIIbl pAacTCHUN U
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTHanmbHas poJib cBeTa. GOTONEPUOAN3M.
Temmneparypa kak skojoruuyeckuil Qaxrop. JlefictBue Temmeparypbl Ha OpPraHU3MBI.
IloiikunoTrepMHblE U TOMOHOTEPMHBIE OPraHU3MBL. ODBPUTEPMHBIE U CTCHOTEPMHBIE
OpraHHU3MBI.

Bnaxnocts kak sxonormyeckuit ¢akrop. [IpucmocobneHust pacTeHU K MOIIEPKAHUIO
BoJiHOro OanaHca. Knaccudukanus pactenuil mo otHomenuto k Boje. Ilpucnocodnenus
KMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOMTaHUSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, [MOYBEHHAsl, TTyOMHHAs
MO/NOYBEHHAs, BHyTpUOpraHu3sMeHHas. ®OU3NKO-XMMHYECKHE OCOOCHHOCTH Cpe
obutanus opranu3moB. IIpucnocoOnenust OpraHu3MoB K KH3HH B Pa3HbIX CpeAax.
buonoruueckue purmbl. BHemHue u BHyTpeHHHE PUTMbl. CyTOYHbBIE U TOJUYHbBIE
puTtMbL. [Iprcnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HU.
XKuznennsle popmbl oprann3MoB. [lonsTue o xu3HeHHOU dopme. XKu3HeHHbIE (HOPMBI
pacTeHMii: JAepeBbs, KyCTapHHUKH, KyCTapHHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJETHHE
TpaBbl. JKu3HeHHble (QOPMBI KHUBOTHBIX: THAPOOHUOHTHI, T€OOMOHTHI, a3POOMOHTHI.
Oco0eHHOCTH CTpOEeHHS U 00pa3a KU3HU.

buornueckne Qaxroppl. Buasl OHMOTHYECKHMX B3aUMOACWCTBUI: KOHKYpPEHIUS,
XHUIIHUYECTBO, CUMOMO3 u ero ¢opmbsl. [lapasutusm, Koomepauus, MyTYalIu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJeOHn4YecTBo). Herpoduueckue B3anmoaeiicTBus
(Tormueckue, opuyeckue, dadpudeckue). 3HaUeHHE OMOTHYECKUX B3aMMOJICHCTBHI

I CyHICCTBOBAHHA OPraHu3MOB B CpCIcC oOuTaHus. HpI/IHLII/IH KOHKYPEHTHOTI'O




HUCKIIIOYCHU A

7.3

7.4

OKkoslornyeckue xapakTepucTuku nonyiasuuu. [lomymaunums kak — Ouosiormyeckas
cucrema. Poiib HEOMHOPOAHOCTH Cpenbl, (U3NYECKUX OaphbepoB M OCOOEHHOCTEU
Ouosiorud BUIOB B (HOPMHUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI MOIYJISIHA.
OcHOBHBIE MOKAa3aTeNu MOMYJSALUUU: YACICHHOCTD, IJIOTHOCTh, BO3PACTHAS M II0JIOBas
CTPYKTYpa, POKJAaEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUTPALIUS.
DKojorudeckasl CTpykTypa nonyiasiuuu. OLeHKa YHUCIEHHOCTH MOomyisiuuu. J{nHaMuka
NONyJIIMKM U €€ peryisauus. buormyecknii nmoreHuuan nomnyssauuu. MoxaenupoBaHue
JuHaMHMKHU nonyinsuuu. Kpusble pocta uncneHHocty nonyisauuu. Kpusblie BBDKMBaHUS.
Perynauus 4ucineHHOCTH NMONMYJSIUMNA: posib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUuaoB (I- u K-ctparerun).

[lonsTe 00 skonmormyeckoi Huiue BuAa. Mectoobutanue. MHoromepHas MoJENb
skojornyeckod Humu Jx.M. XarumHcoHa. Pa3mepbl 3KOJOTMUYECKOW  HUIIH.
[loTeHunanpHas ¥ pealn30BaHHAs HULIN.

Bun xak cucrema nomynsiuil. Apeansl BUIOB. BuIbl M MX JKM3HEHHbBIE CTpAaTErHu.
3aKOHOMEPHOCTH IIOBEIEHUS M MUIpaluil >KUBOTHBIX. bHojormueckue WHBa3UU
4yKEPOJHBIX BUJIOB

CoobmectBa opranu3moB. buonenos u ero crpykrypa. CBa3u MeXay OpraHu3MaMu B
ouoneHoze. DkocuctemMa Kak oTkpbiTas cuctema (A./x. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHM3MOB B OKOCHCTEME: MPOAYIEHTHl, KOHCYMEHTBI, PpEIYICHTHI
Tpoduueckune ypoBuu. Tpoduueckue nenu u cetu. AOMOTHYECKHE OJOKH SKOCHCTEM.
ITouBb! 1 MBI B 9KOCKCTEMAxX. KpyroBOpoOT BEIIECTB U TOTOK SHEPTUU B SKOCHCTEME.
OcHOBHBIE TIOKa3aTeNM »dKocucTeMbl. buoMacca W npomykuus. OKOJIOTMYECKHE
MUpaMH/Ibl YUCeN, OMOMAaCChl U YJHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKUeccud. llepBuuHbBIE U
BTOPUYHBIE CYKIIECCMM W MX INPUYMHBL. AHTPOIOI€HHBIE BO3JEHCTBHS Ha CYKLECCUU.
KnmmakcHoe coobiectBo. bropaznooOpasue u moaHoTa KpyroBopoTa BEILECTB — OCHOBA
YCTOWYMBOCTU COOOIIIECTB.

[Ipupoanbie 3xocucTEMbl. AHTPOIIOI€HHBIE IKOCUCTEMBI. ArposKOcUcTeEMAa. ATrpoLeHO3.
Pa3znnums Mexxay aHTpONIOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas ¢uopa u
(dayna. CuHaHTpomm3anus TOPOACKOW ¢ayHbl. buomornmueckoe W XO35SHCTBEHHOE
3HAYEHHE arpodKOCHCTEM U  ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOpMHUpPOBaHUS
OCHOBHBIX B3aUMOJECHCTBUI OpraHU3MOB B 3KOCHCTEMAX.

IlepeHoc »HEprUM M BEIIECTB MEXAY CMEXHBIMH DSKOCHUCTEMAMH. Y CTOHYHMBOCTH
OpPraHM3MOB, MONYJSIUN U HKOCHCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIOT€HHBIX

BO3/ICUCTBUHU

7.5

buocdepa — obmennanerapHas o0onouka 3eMiiu, I7ie CYIIECTBYEeT WIH CYyIeCTBOBala




xu3Hb. Yuenue B.W. Bepnanckoro o Omochepe. O6mactu O6mochepsl u e€ cocTas.
XKusoe BemecTBO OMOCheEph! U ero QyHKIUU.

3aKOHOMEPHOCTH CyIIecTBOBaHUs 6uochepsl. OcobeHHOCTH OHochephl KaK TII00aTbHON
sKocucTeMbl. JlnHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BellecTB U
OMOTCOXMMHUYECKHE ITUKIIBI (YTiIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Ouocdepe.
3onansHOCTh OU0oCchepsl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPa, XBOIHBIE
jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBL, IYCTBIHU,
TPOIUYECKHUE Jieca, BHICOKOTOpbs. Kimumar, pacTuTenbHbId M KUBOTHBIA MHpP OMOMOB
CYIIH.

Ctpykrypa u GYHKIUS KUBBIX CHCTEM, OIIEHKA HMX PECYpPCHOTO IMOTCHIMAla U

onocdepHbIX QyHKIIUN

7.6

DKOJIOTUYECKHEe KpPU3HCHI M WX NPHYMHBL Bo3neiicTBue yernoBeka Ha Owocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHbIX pecypcoB. Paspymienue mouBel. OxpaHa TOYBEHHBIX PECYPCOB.
N3Menenue knumara.

AHTpPONIOTEHHOE BO3JIEUCTBUE HA PACTUTENbHBIA M KUBOTHBIM wmup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIC MPUHIUIIBI OXpaHbl IpUpoibl. KpacHbie
kauru. Ocobo oxpansiemble npupognsie Teppuropun (OOIIT). borannyeckue caasl u
300JI0THYECKUE TTAPKHU.

OcHOBHbIE  TPHUHIMIIBI ~ yCTOMYMBOTO  pa3BUTUS  YEJIOBEYECTBA UM MPUPOJIBI.
PanmonansHoe mpUPOIIONOIL30BAaHUE U COXpPaHEHHE OMOJIOTHMYECKOTO pa3zHOOoOpa3us

3emin




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorus. buomornueckue cucremsl 1 miporiecchl; 10 kimace. yriayOaeHHOe
oOyuenne TepemoB A.B., IletpocoBa P.A. O61iecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonoruueckue cuctemsl u npoiieccsl; 10 kiace. yriy0iaeHHoe
oOyuenue. TepemoB A.B., IletpocoBa P.A. OG11ecTBO ¢ OrpaHUUYEHHOM
oTBeTCTBEHHOCTHIO « IOl MHEMO3MHA»
buosnorus 10 knacc, yrinyOiaeHHbIH ypoBeHb. Y4eOHOe nocobue noj pea. B.B.
[Taceunnika, Mocksa "lIpocBemenue" 2025
buonorus 11 knacc, yrinyOneHHbIN ypoBeHb. YueOHoe nocobue noj pen. B.B.

[Taceunnika, Mocksa "lIpocsemenue" 2025

METOANYECKHNE MATEPHAJIbBI JIUISA YUYUTEJIA
https://edsoo.ru/metodicheskie-materialy/

https://instrao.ru/

Meroanueckoe nmocooue. buonorus. 10 knacce yriyonénnsiii ypoers (2023 r.)
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-

docx_26082023 na-sajt.pdf



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru/

https://fioco.ru/ru/osoko

https://myschool.edu.ru/
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