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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo y4uebHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcrecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxeHusMm DPIOC COO npodunbHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CPEeAHUM
o01uM, cpeHUM NpodecCUOHATBHBIM U BRICIIUM oOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTAIUMENd OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJIOTHUEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér mpeacraBieHHE o
Head U 3ajadax u3ydeHusl ydyeOHoro mpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, onpeaeiisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTE oOywaromuxcsi. B mnporpamme mno Ouoioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oiaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanmumzaruu  TpeboBanuii PI'OC COO k TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-MIO3HABATEIBHOU  JIESITENIbHOCTH
OOy4JarommMXxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTWYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeHero oo1ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



paciiMpeHre U yriayOsieHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, IMOPHOJIOTUHA U OWOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHOro mpeamera «buonorus» Ha YIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
OuoJIorM4eckoro  oOpa3oBaHuMs B By3aX M OpTraHU3alMUSAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHMUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJNy4YalOT pa3Butue. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TPU H3yYCHUH
(bU3UKY, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHoMy mnpenmery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalU3UPYIOTCS 3HAHMS OOy4yarlIuXcs Mo OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kiacce M3ydarOTCS HSBOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocgepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4aroIMMUCsE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBUJI,
JIe)KalUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTEepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM unu MHOW oOjacTu OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOEeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3alMi >KMBBIX CHCTEM pa3HOro paHra © NpuoOpeTeHue yMEHUH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wim K BBIOOpPY
y4eOHOT0 3aBEeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu M3ydeHus y4deOHoro npeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsIus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH TO3HAHHS >KUBOM MPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OHOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEACHUS  OMOJIOTMYECKHX
UCCeNOBaHUM B JjabopaTopum M B npupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZicHuEe OOy4YalolUMHUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)KaloIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBATH M COOJIOAATH  MEpHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjeMamMHu, METOIO0JOTruei
OHOJOTNYECKOTO UCCJIEI0BAHMS, POBEACHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
I1E€JIOM M K OTJICIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHIECKOMH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, YKOCUCTEM, OUocheprl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 3I0POBBS
OKpYXXaloIuX Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUMH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCETHEBHOM KU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OyYarolMMHUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YnCa0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o0mero oopa3osanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60op opraHu3anMoOHHBIX (OPM, METOJOB U CPEJACTB OOydeHHUS OHOJOTHH
OCYIIECTBIISETCSA ¢ YYETOM CHEIU(UKU ero COoJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3AlMSIX CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4YecKux padot. Taxxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOCKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEISIASTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM UM U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHure OMoJOoruK B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseut, I'. Menaens, B. U. Bepuaackuii, U. I1. [Tanos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YYE€HHUE

KuBble cucteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuniii. Ilporecchl, TpPoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKUBOro. JKW3HB Kak ¢opMa CyIIecTBOBaHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALINU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBuCUMOu u
He3aBUCUMOUM TiepeMeHHOU. [lnanupoBanue oskcnepumenta. IlocraHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnosb30BaHWE PAa3IMYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKUMOHAJIbHAS €auHULA >kuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo] MEYEHBIX aTOMOB, AU(epeHInanbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuueckass padora «/3yueHne METONOB KIETOYHON OUOIOTHHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOpPUTENS, PEAareHTa, y4acTHe B CTPYKTYpPHUpPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OeiakoBOW Monekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTypsl. [enatypamnus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6eakoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXaAPUAbl U MOJIHCAXaAPUIbIL.
OOmuit  mnaH cTpoeHus ©  (UBUKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OOmue CBOMCTBAa OMOJIOrMYECKMX MEMOpaH — TEKy4€eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuino Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorundeckue ¢pynkmuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarue
CcmpyKmypbol U OYHKYuil OUOMONEKYN U UX KoMNniekcos. Komnviomepnolii ouzavin u
opeaHudecKull cunmes 6UOMONIEKY]l U UX HENPUPOOHBIX AHALO208.

JleMoHCTpauumn

[Toptpersr: JI. [lomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoBy, «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi pabora «O0HapyxeHHE OCIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabdora  «MccienoBaHue  HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOoPHON U aBTOTPOPHON MPOKAPHOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYyHKIHMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHON CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOrO PETHUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6eakos 6
annapame [ onvoorcu. Copmupoexka benxkos 6 annapame 1 onvoocu. TpaHcnopt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KieTOK. KiteTounbii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIIMA MHUTOXOHIpUW H Tuiactui. llepBudHsble,
BTOPUYHBIE W CIIOXKHBIE  IJIAaCTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmeol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnvle denxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHolU 000a0uKu 6 mumose. AHoepHviii
Mparcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KiIeTkm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTEpUaIbHBIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlaGopaTtopnass padora «MccinenoBaHue Ia3MoiM3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckass  padora  «lM3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPOMPHBIN U reTepoTpodHBIA. YyacThe KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cy. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh GoTOCHHTE3a. BrusHue pa3nudHbX (HakTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUI B
mporiieccax ouosorndeckoro okucienus. [{uknmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIIecTB mepes aHadpOOHBIM. DPHEKTHBHOCTH SFHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmumbr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHME MJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabora «/3yyeHune  KaTaaTUTUYECKOW  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlaGopaTtopnasi padora «l3yueHue (epMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpudHoro cuHrte3a. [[puHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. Kako0, XK. Mano). Monexyiapuvie mexanusmvl IKCNpeccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTHyeckuil Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u  mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunres JIHK — permmkanuma. [Ipuanuner perumkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOJAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U nUTOKMHE3. bruonorndeckoe 3HadyeHuUe
MHTO3a.

Perynsumss murotndeckoro nukia kiaetku. [Iporpammupyemas KiaeTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa».

Jlaboparopuass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax.

JlabopaTtopnasi pa6ora «HaGnronenne MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS WU JKU3HEACSITEIHHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm kak enuHoe uesnoe. ['omeocras.

Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckasd. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI 1 pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PyHKUHMNA H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTanue XuBOTHBIX. BHyTpHIOJIIOCTHOE M
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxHoe apixanue. JlpxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsus npixanus. JlprxareabHble 00bEMBIL.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CokparturesbHble Bakyoiau. Opransl BblaeneHus. QPuibTparnus,
CeKpelrsi 1 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKIJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammra opranm3Ma OT Ooje3Hei. MIMMyHHas cuctema denoBeka. KieTodHbrii u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocriamurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsanus |y OprauusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryinsuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuekc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIEKCHI.

['yMopasibHasl peryisiivs M 3HIOKPUHHAS CHUCTEMa XUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHbIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM JKUBOTHBIX», «CKEJIET 4YEIOBEKA,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIleuHasi ~ cCUCTEMay,
«BplgenurenbHas cuUcTeMay, «OHIAOKpUHHAsA cucTeMa», «CTpPOCHHME MBI,
«mmynurer»,  «KuiieuHononoctHeie», «CxeMa  NHUTaHUS  PACTEHUID,

«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue 1uiaHapun», «BHyTpeHHee cTpoeHue I0KAeBOoro 4epss», «HepsHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema nrtun», «HepBHas — cucrema
MIIeKONUTaoIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHMX, UBbIC AK3EMIUIAPbl KOMHATHBIX pacTE€HUU, repbapuu
pacTeHWil pa3HbIX OTAEJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIHieTuIeHus KpaxMalia U OeIKOB 1o IeHCcTBHEM (hepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEeN )KUBOTHBIX).

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

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dparmMeHTanys, KIOHUPOBAHUE.

[TonmoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3a. [loenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho03a M TIOJIOBOTO TIpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['ameToreHes y »kuBOTHbIX. [10JI0BBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMTAIOUINX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHUSI JKMBOTHOIO KaK  pe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKpYKAIOMIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMN POCTA JKUBOTHBIX M YesioBeka. CTaauu MoCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. [[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrmonoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXXEHUE OHBIJICHBD),
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIECKICTOK |
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/M3ydeHrue CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax.

IIpakTuyeckast padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass pabGora «CTpoeHHE OpPraHoOB pPa3MHOKEHHUSI BBICHINX
pacTeHUu.

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

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHH
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JOMHHAHTHBIM W PELUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JleMoHCTpanun

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

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

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPH/IHOTO CKpELMBaHus. [ unore3a YyucToThl raMer.

AHanmsupyoniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HAcIeIOBaHMUS.
Pacumierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienss — 3aKOH HE3aBUCUMOTO
HacleJoOBaHUsl ~ Mpu3HakoB.  lluTosmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOEe HacienoBaHue npusHakoB. PabGotsl T. Moprana. CuermieHHoe
HACJIEJOBAHUE TE€HOB, HAPYLICHHE CLEIUICHUS MEXIAYy I'e€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbIM IMOJ. | eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapunocts. Onuctas. [Tonumepus.

['eHeTyeCKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJIS H
U3MEHEHUS HACJIeJICTBEHHON NH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymoollee CKpeluBaHuey», «HemnonHoe TOMUHUPOBaHUE,
«CrenyieHHOE HAcleOBaHWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momnay,



«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PaCHICIUICHUS NPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUS IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IlpakTnueckass pab6ora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUS Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. BUab
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukanuonHass U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psin u BapuanmonHas kpubas (B. Moranncen). CpoiicTBa MoaudUKaIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAss U3MEHUYNBOCTh. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble W
HUTOIIa3MaTHYecKre MyTanuu. COMaTUYECKUE W TOJIOBble MyTauuu. [IpuunHb
BO3HUKHOBEHHsS MyTanuuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM n3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX akmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr w  cxembl: «Bumbl u3MeHunBoCcTH», «MoauduKaoHHas
U3MECHYHUBOCTHY, «KoMmOnHaTnBHAS U3MCHYHUBOCTHY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Buabl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas mporpaMma HMCCIEOOBaHHUS Te€HOMaA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHU,
OIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM UYMCIIE C IIOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHNE MEAULMHCKON T'€HETUKHU B MPEIOTBPAICHUHN U JICYEHUH T€HETUYECKHUX
3a00ieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJbTUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl MOBBIIMIEHHONW YYBCTBUTEJIBHOCTHM YEJIOBEKa K
(bu3MYecKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpyXarouied cpenpl. ['eHeTnueckas
IIPEAPACIIONIOKEHHOCTD YEJI0BEKa K ITaTOJIOTHSAM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNS UETTOBEKAY.

IIpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanus W CeleKUuus. 3apoXKJCHHE CEJNEKUMM W JOMECTHKALWU.
VYuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuil. Poip cemekuuy B CO3IaHMM COPTOB PACTEHUN W TOPOL
#uBoTHBIX. CopT, mnopoma, mTaMM. 3aKOH TOMOJOTMYECKHUX pAIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHbIN. Otanbl  KOMOMHAIIMOHHOW  CEJIEKIIMH. HcnbiTanue
IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TIOMOIIbIO OLEHKU
¢deHoTua NoToOMCTBa 1 OTOOP IO FeHOTHUITy ¢ momolIbio aHanmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenust ucxoqHoro Matrepuana st CEJIEKIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpUAU3aIIHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuAuHr. I'erepo3uc u ero mpuuuHbl. VMcrnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX poaMYed  ans  co3gaHus.  HOBBIX  COPTOB M THOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs CYuecmayiouux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbiX MmexHoI02UlL.

JleMoHCTpanun

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

Tabnunps! 1 cxemsl: «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOpa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metoppl cenexkuun», «OTnanénHas ruopuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJA
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHun».

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHUS CENEKIMH pPAaCTeHUW H
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBI yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHos0rust ¥ CHHTeTHYECKAsI OMOJIOT U

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruid. [Ipon3BoACcTBO O€nKa, AMUHOKUCIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUss W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJlEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHATbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METO/A TpaHCIUIAHTALIMM SJEP KIIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuast mudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3JaHUSl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamuyx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I eHHast HH)KEHEepUs».

JlabopaTtopHnasi pa6ora «/3ydeHnue 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kaeHue m pa3sBuTHE IBOJIONMOHHBIX NPEACTABJICHHMI B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTs Y. JlapBrHa.

JIBroKyIIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTndeckoir Tteopuu dBomonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpaIMuK

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybei», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLII.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TEHETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl nomyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouiecc. KomOunatuBHas wu3MeHunMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHANpaBJieHHblE WM3MEHEHMsI 4YacTOT ayiesied B momymsiuusx. O@dext
OCHOBaTeNsd. IDggexm oOymuinounozo eopaviwika. CHudceHue 2eHemuyecKko2o
paznoobpazus: npudunsl u ciredcmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuus  mOMySSIuig:
reorpadudeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIit 0oTOOp — HampaBistonmii ¢gakrtop sBomonun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWIM3UPYIOLIUNA,  pa3pbIBAIOIMIMA
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUH.
Bo3HukHOBeHHMe — mpucnocoOieHuit y — opraHm3MoB.  Apomopdo3pl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monurIonM3anus,
rubpuanzanys). JIuTenbHOCTh 3BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHCcTpaMuU

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl HBOJIIOLUN», «IKOJIOrMYECKass M30JsUUs MONYJALHNN CeBaHCKOU (openny,
«['eorpaduueckass HM30AMUS  JIUCTBEHHUIBl CHOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpranbaelii MenaHu3m», «/KuBble Hckomaemsie», «[IokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa30BaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumonasl pacteHui», «KamyctHo-peneunbiii rTuopu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepamMu pas3IMYHBIX MPUCIIOCOOJICHUH, Yydela MTHUIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BrisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoGieHuss  OpraHu3sMOB HM  HUX
OTHOCHUTEJbHAs 1EIeCO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONMHU. [laneoHTonOrmyeckue MeTO[bl
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETHUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonsl u3yudeHus sBoironuu. CpaBHeHHE GIOpBl U
¢dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGnmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUUECKHE METOIbI H3yUCHHUS
BOMIOLMHU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE W  AQHAJOTHYHBICE  OPTaHBbL.
PynuMeHntapubsle  opraHbl M aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalliy U 3BOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DS/ JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emumn», «pei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble CcTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPTraHW3MOB, MYJISI’KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HHA U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oynpona Jx. XomnaeitHa, reHeTUYECKasi TUTIOTE3a
I'. Ménnepa. Pubo3umsl (T. Yek) um runoreza «mupa PHK» VY. TI'unbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin U Meroabl €€ wu3zydeHus. VIcKomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOCUTENbHasE H aOCOIIOTHAsS
reoXpoHOoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tambel opraHndeckord sBomouuu. [losgBieHne © 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMHU BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoObpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYNIbI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  HJBoNIOUUN», «['€oXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHHsS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue 4EpBUY, «UEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dper», «PazBuTue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENApPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  ga0oparopHas padora «MoaenupoBaHUE — OMBITOB
Muiepa—tOpu 1o u3y4eHunto abMOT€HHOTO CHHTE3a OPraHUYECKUX COCAMHEHUH B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «/3yuyeHne W ONHMCAaHWE MCKOIMAEMbBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass pabdora «l3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «M3ydeHne oCOOCHHOCTEN CTPOCHUS MTO3BOHOUHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHele
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZICTBO YeI0BEKa € KUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHNE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllualbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJie. ABCTpaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBek yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reumenbOeprckuii  — oOmMMA  MpeoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. UYemoBeK HEaHAEepTAIbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka U NajueoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOpP B MOMYJISILIMIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. I[lonarue o pace. bousbline pacel: €BponeowaHAast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuinHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJISIUi. broconuanbHble UCCIEAOBAaHUS MPUPOABLI YEIOBEKA.
HccnenoBanre KOABOMIONMY OMOJIOTHYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UEJIOBEKaY,
«YenoBekooOpa3ubie 00€3biHB», «CKENeT dYelnoBeKa M CKEJeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «UYenoBek  ymenwlit», «YenoBek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepransupny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLUN YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YeJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJICITh
yepena 4YeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeIOBEKa.

JlaGopaTopnasi pabGora «l3yueHue OCOOCHHOCTEM CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMUECKUX aJalTAlNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB M
HAOPTaHU3MEHHBIX CUCTEM C OKpY:Kalouei cpenoii

3apoxaeHue U pazButue 3kojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauéra. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. [loneBbie HaOmOAEHUA. DKCIEPUMEHTHI B HIKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKPY’KaIOLIEH CpeIbl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00abHbIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

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

Tabmunpl 1 cxemsbl: «Pazgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPeIbl».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl 1 cpea OOUTAHUS

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudpukamms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue ¢pakropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemrmepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHuil K
noJIIepKaHuI0 BoJgHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBIL. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. I[lonstne o Ku3HEHHON (opme.
Xuznennole POpMBbI pacTEHUI: A€PEBbs, KyCTAPHUKU, KyCTAPHUUKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIL:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepanus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpudeckue). 3HAUCHUE
OMOTHYECKUX B3aWMMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «Ikonorudyeckue QaxTtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECcKUe aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoB», «buonmornyeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS), «XulHuuecTBoy, «llapasutuzm», «KoHkypeHnus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repdapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepeil, repdbapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pabora «BrisiBIeHHE NPUCTIOCOOJIEHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTOCOOJIECHUNM OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpenbl, PU3NIECKUX OAPbEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssinuu. OlleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JlnHaMUKa MOMyJAUUA U €€ Perydaiud. bUuoThudeckuil MOTEHIMAT MOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHUBbIEe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH MOMYJISAIHUNA: POJIb (DaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM Jx.M. XartumHcoHa. Pa3mepbl 3KOJIOTHUYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsauuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buosorunueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmuubl W cXxembl: «IKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  nonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckot Humm . M. XaTunHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTopnasi  padora «lIpucnocobneHust ceMsH  pacTeHUH K
PacCeICHUIO.

Tema 9. Ikos0rust co001IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUH
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMUIbI YKCEN, OMOMAaCChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, nyCcmboltb.

AHTpPONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmwi 8030elicmeusi  3AaepsA3HeHUll  PAsHblX — MUNO8 Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS ~ AHMPONO2EHHO20  8030€UCMEUs.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IDKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPyNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « IKOJIOTHUECKAs TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMaCChl», «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3ey, «IIpumepsl ypooskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uy4delia MTHIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi padora «M3ydyeHue pasHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «IKCKypCUs B THIHYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN WM TTIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeHsl «DKCKYpCHsl B arpodKocHcTeMy (Ha MOje WM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CYILECTBOBAJIA ’kKM3Hb. Pa3BuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6nochepe. O6mactu 6nochepsr u e€ cocras. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdepnl. OcoOeHHOCTH OMOChepbl Kak
rio0abHOM PKOCcHCTeMbl. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE IUKIIBI (YIiiepojaa, a30oTa). PUTMUYHOCTH SIBICHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOIMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BRICOKOTOPhs. KilnMmar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

Crtpyktypa u QYyHKIHUS )KUBBIX CUCTEM, OI[EHKAa UX PECYPCHOTO MOTEHIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpUpoOIE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanubiii gec», «lIupokoancTBEHHBIM
necy», «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3JeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbI MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie teppuropun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUCCIe008aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoGbl



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1mouBb», «llapHukoBbit  AdhPexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHOHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEJACNICHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIECHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauuyue  NPaA8OCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy MOKOJIECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TpaauIlsIM MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pean3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN AESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeXI€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pelICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWMHOM JXU3HM B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHCTBUS JKMBOU PUPOJIbI U €€ IIEHHOCTH;



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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NMOHMMAaHUE W peaju3alus 370pOBOTO U 0Oe3omacHOro o0pasa KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHUE IEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K Pa3inyHbIM cepaM MpodeccHnoHalbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aJBbHOTO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsSI MpU PELICHUH NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUA B JKOCHUCTEMAaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUYECKOMN JIEATEIBHOCTH 3KOJOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUEe chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poju B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBieHuss 00 OKpYXalollleM MHUpPE KaKk O €JUHCTBE MPHUPOJIbI, YEIOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MMOUCKA MyTEe BBIXOAA U3 IJI00AJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM rPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOUIMXCS JAHHBIX C LEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESTEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG pe3yjabTaTbl OCBOCHHA y‘{€6HOI‘O mpcameTa «buonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHOUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie IMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHblI MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAayKax (BeH_[eCTBO, QHCPIrusi, ABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘—I€6HBIe I[@ﬁCTBPI)I (HO3HaBaT€HBHBI€, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecIeynBaroIIne dbopmupoBaHue (YyHKIHMOHATBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCs; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIEC yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHbIE YHHUBEpCalbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHAs
NeSATEIbHOCTD.

MeTtanpenMeTHble PE3yJIbTaTbl OCBOCHMSI TMPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHUCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOATENbHO  (QOpMYyJNIHMpPOBAaTH W aKTyaJM3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHWM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KjIaccu(UKaIu, 0000IIEeH s ), PACKPHIBATh CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATHUSMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS! (DAaKTOB U SBJIICHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS. B PaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOLICHUH B HM3y4aeMbIX OMOJIOTMUYECKHX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENILHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YyJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEHICHUU KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJE€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB [TO3HAHMS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTA IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJCTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI I JOKa3aTelbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJACTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS], KPUTUIECKU OLICHUBATh
e€ IOCTOBEPHOCTh U HETPOTUBOPEUHUBOCTE;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCITOH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenme:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BeeX cepax )KU3HU, aKTUBHO y4aCcTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOIEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUS IPYTUX JIOICH, MPOSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI IpH peleHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOTO 4JIeHa KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOErO BKJIAaJa M KaXIOIO0 yYaCTHHKAa KOMaH[bl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHWUU II€JE€BbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M MOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIaH  pPELICHUS MpodsieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo MpeMETa Ha OCHOBE JIMYHBIX NMPEANOYTCHUI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

cioco0CcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, WX pe3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NpPU AaHaIU3€ pPe3yJbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHuss — oOydaroruxcs  Ouojmormr. OHHM — BKIIOYAFOT:
cneruuyeckue s OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmerHbie pe3ynbTarTsl NPEACTABIEHBI IO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHpaA, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palroHAILHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OMOJIOTHYECKUE TEPMHUHBI W TOHATUS (JKWU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHocTd T. Moprana), yuenuss (H. WM. BaBuioBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACATH CYHIECTBEHHBIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, MXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHa BelIeCTB (MeTaboIM3M), MPEBPAIEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHS,
pPa3MHOXKEHHS,  MHIMBHUIYaJbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpPTraHOWJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpPraHOB y pAacTeHHH, *XMUBOTHBIX U YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpeibl 0OUTaHNUS,

YMEHHE BBISABIATH OTIMUYUTENbHbIE TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOII0IAThH
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
PE3yNbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormu ¥ MEOUIMHBI  (KJIOHHUPOBAaHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE T'€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpogeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIIyOJIATh MO3HABATEIIbHBIH
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEIAHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpeameTHBIC pPE3yNbTaThl OCBOCHMS y4eOHOTO Tipeameta «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHPOABI M PEIICHHH SKOJOTHUCCKHX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOW OHMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJibl dHEpPruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX O0BEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX N3MEHEHU B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O orOopa, aJIIONaTPUYECKOro u CUMIATPUIECKOTO
BUI000pA30BaHMUs, BIUSHUS JIBIKYIITUX CHJI OBOJIOIMN HA TEHO(OH T TIOMYJISITUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUSI HAINPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITh TPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1elb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUU O TIPOUCXOKICHUN JKU3HU, YEITOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTbHON
JESATETLHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIUHEI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TI03HABATENbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOGeCcCHOHATHHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Kourpoububie  IIpakTuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnunoreka LIOK
1 b 1
HOMOTIDL K Hayka https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
2 XK 2
VBRI CHOTEMBL M I HiyHeHHo https://m.edso00.ru/7f41c292
3 buonorus kieTku 2 0.5
bubnunoreka LIOK
4 X 10 1
VIMITCCKA OPTAttisatiiit et https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
2
> CTpOCHHE H YHKLHH KICTK1 8 https://m.edso00.ru/7f41c292
6 OOMeH BellecTB U NpeBpallleHue SHEPTUU B 9 1
KIIETKE
; Hacnencrennas ungopmanus u 9 05
peanm3anus eé B KIETKE '
8 JKHu3HEeHHBIH UK KIETKA 6 1
9 Ctpoenue u GyHKIIMH OpraHU3MOB 17 1.5
but6mmoreka [IOK
10 P 8 1.5
FSMHONCHHE 1 PASBITHE Opramtsuon https://m.eds00.ru/7f41c292
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTaHU3MOB ’
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 buGnnorexa [JOK

https://m.edsoo.ru/7f41c292




bubnunoreka LIOK

13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 6 1 https://m.edsoo.ru/7fA1c292
14 I'eneTnka yenoBeka 3 0.5
bu6nmmoreka [IOK
15 Ceneiuyis oprai3mos 4 1 https://m.edsoo.ru/7f41c292
16 BuorexHonorusa u cuHTeTHUECKas OMOJIOT S 4 0,5
bubnunoreka LIOK
17 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

KosmnyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmbie  TpakTiueckie (nudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 3apoKICHUE U Pa3BUTHUE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MpEeACTaBICHUN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
2 Mukpo3BoIIOIUS U €€ pe3yabTaThl 14 2
3 MaxkposBoronus 1 €€ pe3yabTaTbl 6
4 IIpoucxoxkneHue u pa3BUTHE KU3HU HA 15 15 bubnnoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHne yenoBeKka — aHTPOIIOTEeHE3 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIIEHUSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaromiei cpenoi
7 Opranusmsl 1 cpesia OOUTaHUS 9 1.5 ng;;;f;z?ﬁﬁ f41cc74
8 DKOJIOTHS BUJOB U MOMYJISIIUI 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 bu6mmorexa [IOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
10 Bbuocdepa — rinobanbHast skocucTema
11 UYenoBek u OKpyxarolas cpeaa
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabnbie | IIpakTnueckue op
n/n Bceero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
buonorus kak KoMIJIEKCHas HayKa U
1 K TACTE COBDEMEHHONO OB LIeCTEa 1 https://m.edso00.ru/863e6122
P H https://m.eds00.ru/863e632a
2 JKuBbIE cuCTEMBI U KX CBOMCTBA 1
3 YpoBHEBas opraHu3anus )KUBBIX 1
CUCTEM
4 WcTopust OTKpBITHS U U3Y4YEHUS 1
KieTku. Knerounas reopust
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
«M3ydyeHre METOI0B KJIETOYHOU bubnnoreka [JOK
5 1 0.5
6uosioruu (xpomarorpagus, https://m.eds00.ru/863e6122
anekTpodopes, auddepeHnnansHoe
uentpudyruponanue, [1LP)»
6 XUMUYECKUH COCTaB KIETKH 1 bubmorexa HOK
https://m.eds00.ru/863e674e
7 MuHepanbHbIe BEIIeCTBa KJIETKH, UX 1
Ouosiornyeckas poJib
Opranndeckue BEIECTBA KIETKU —
P bu6mmoreka [IOK
8 6enku. JlabopaTopnas padora 1 0.5

«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIbIO

https://m.edsoo.ru/863e6b72




Ka4eCTBEHHBIX PEAKLIUN»

9 CoiicTBa, Knaccuduxanus u bubnunoreka [HOK
¢byHKIMN O6€IKOB https://m.eds00.ru/863e6b72
10 Oprannueckue BEIecTBa KJIETKH — bubnunoreka HOK
YIJIEBOJIBI https://m.eds00.ru/863e6870
1 Oprannueckue BEIecTBa KJIETKH — bubnunoreka [HOK
JIUIU B https://m.eds00.ru/863e6870
Hyxnennossie kucnorsl. JJHK u PHK.
Jlaboparopnas pabora
12 «HccnenoBanue HYKIIEHHOBBIX 0.5 bubnmorexa LHOK
https://m.eds00.ru/863e6d5¢c
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenue u pynkuun ATD. pyrue bubnnorexa [JOK
nykineosuarpudocdarsr (HTD) https://m.edso00.ru/863e6d5c
CexBenupoBanue JIHK. Meroasl
14 T€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMHKH
. bubmuoreka [JOK
15 Metozbt CTpyKTYpHOI OHOOrHIH https://m.eds00.ru/863e6e88
16 Tunel knerok. [Ipokapuornueckas
KJIeTKa
CrtpoeHne 3yKapuoTUUYECKOM KIIETKH. bubnnoreka [JOK
17 [IpakTuyeckas padora «M3yueHnue 0.5 https://m.edso0.ru/863e6ff0
CBOWCTB KJIETOYHOH MeMOpPaHbD» https://m.eds00.ru/863e716¢c
18 [ToBEepXHOCTHBII anmnapar KJIETKH
OnHomMeMOpaHHbIE OPraHOUIbI
19 kietku. [IpakTuyeckas padora 0.5

((I/ISyquI/Ie JABHXXCHUA [IUTOIIJIa3MbI B




PACTUTCIIBHBIX KJICTKAX»

20

ITonmyaBTOHOMHBIE OPraHOMIbI
KJICTKH: MUTOXOHPUH, TUTACTH/IBI.
Jlaboparopnas pabota
«HccrnenoBanue miaasmMonnsa u
JeTIJIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKax»

0.5

21

HeMeM6p AHHBIC OPpraHOU bl KIICTKHU

22

Crtpoenue u GyHKIMHU Aapa

23

CpaBHuTENbHAS XapaKTePUCTUKA
KJIETOK 3yKapHoT. JJabopartopHas
paborta «/3ydyeHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHHU3MOBY

0.5

24

AccUMUIIAIMS U AUCCUMMIISLIUS —
JIB€ CTOPOHBI MeTabomu3Ma. Tumsl
oOMeHa BemectB. JIabopaTopHas
pabota «3yyeHune karaauTUIeCKon
aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMuJIa3bl WM KaTaaas3bl)»

bu6mmoreka [JOK
https://m.edsoo.ru/863e766¢

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabosin3Ma.
JlaGopatopnas pabora «3yuenue
(epMEeHTaTUBHOTO paCUICTIIICHUS
MIEPOKCH/Ia BOJIOPOJIA B PACTUTEIBHBIX
Y )KUBOTHBIX KJIETKAX»

0.5

26

benxu-akTuBaTopsl U OeNKH-
MHTHOUTOPBI

27

ABTOTpOGHBINH TUII OOMEHA BEILIECTB




bubmuorexa [JOK

28 orocurres https://m.edso0.ru/363e7¢98
XemocuHTes. JJabopaTropHas pabora
29 «CpaBHeHue mporeccoB GOTOCHHTE3a 0.5 bubmorexa LHOK
https://m.eds00.ru/863e7c98
1 XeMOCHHTE3a»
AHa’poOHbBIe opraHu3Mbl. Bubt
30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKCHUS H
JIBIXAHUSD)
31 A>poOHbBIE OPraHU3Mbl. JTaIb bubnuoreka [IOK
SHEPTeTUYECKOro OOMEeHa https://m.edso0o.ru/863e7aae
DHeprus MEeMOpPaHHOTO TPaIuCHTA
32 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpu4yHOro cUHTE3a bubmmorexa [TOK
https://m.eds00.ru/863e796e
34 TpaHckpunuus — MaTpU4YHBIA CHUHTE3
PHK
. bubnuoteka [JOK
35 Tpasteasius it e€ oTartbt https://m.eds00.ru/863e796e
36 KoaupoBanue amunokuciot. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiiys reHoMa y IPOKapuoT U
9yKapuoT
38 MonekynsipHble MEXaHU3MBI
9KCIIPECCUU TE€HOB Y DYKAPHOT
39 Bupycsl — HexsieTouHbIe (POPMBI 05 bubnuorexa [IOK

JKU3HU U OOJIMTaTHBIE mapa3unThl.

https://m.edso00.ru/863e7540




[IpakTuyeckas padora «Coznanue
MOJICTIH BUPYCa»

BupycHsle 3a0051eBaHus UEIOBEKA,

40 .
KUBOTHBIX, PACTCHUN
41 HanorexHonoruu B 6MOJIOTHH U
MeIULIIHE
. bubmumoreka [IOK
42 HH3HEHERIH I KICTKH https://m.edsogru/863e7dc4
43 Martpuunsiii cuates JJHK
Xpomocowmsl. JlaboparopHas padbora
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpPOITpenapaTax»
bubnnorexa [JOK
4 flenetiite KICTKI — MITO3 https://m.edsogru/863e7dc4
Tune! knetok. Kapuokunes u
| Gadmomemmeimosss erax 05 Batimaonera LOK
KOHHHKa KOpEIIIKA TyKa (Ha TOTOBEIX https://m.edso0.ru/863e7dc4
MUKpOIpenaparax)»
47 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK
48 OpranusM Kak eIMHOE LEN0e
49 Txanu pacrenuii. JlaboparopHas 05
pabora «3yueHune TkaHel pacTeHUI»
TxaHM KUBOTHBIX U YEITOBEKA.
50 JlaboparopHast pabota «/3yuenue 0.5
TKaHEH JKHBOTHBIX)
51 Opransl. CucTteMbl OpraHoB. 05

JlabopaTtopHas pabota «3yueHue




OpraHoB IBETKOBOI'O paCTCHHA»

52 Omnopa Tena opraHu3MoB
53 JIBI>KEHHE OPTaHU3MOB
54 [Iuranue opranu3MoB
55 [Tutanre NO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenpHas cucTeMa 4ejloBeKa
56 JlpIxaHue OpraHu3MoB
57 JIpIXaHHe TT03BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa
58 Tpancmopt BemecTB y OpraHu3MoB
59 KpoBeHnocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa
60 Brienenue y opranu3mMoB
61 3ammTa y OpraHu3MoB
62 NMMyHHas cucTeMa 4enoBeka
63 PaznpaxxuMocTb U perynsuus y
OpPTaHU3MOB
I'ymopanbHast peryasius u
64 SH/IOKPUHHAS CUCTEMa )KHUBOTHBIX U
9eIoBeKa
bu6mmorexa [IOK
65 @OpMBI pa3sMHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
66 [TosoBOE pazMHOKEHNE
67 Meiios bu6mmorexa [IOK
https://m.edso0.ru/863e7f4a
68 I'ametorenes. O6pa3oBaHue u 0.5 bubnuorexa [IOK




Pa3BUTHUC MMOJIOBBIX KJICTOK.
Jlaboparopnas pabota «3yueHue
CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKpOIIperapaTax»

https://m.edsoo.ru/863e81b6

69

NupuBuyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

bubmuoreka [JOK
https://m.edsoo.ru/863e8436

70

3akJiajika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

71

PocT u pa3Butue )KMBOTHBIX.
Jlaboparopnas pabota «BrrsiBienue
MIPU3HAKOB CXOCTBA 3apO/bIIIeH
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

72

Pa3MHOXeHME U pa3BUTHE PACTCHUIA.
Jlaboparopuas padota «CtpoeHue
OpraHoB pa3MHOKCHU A BbBICIIUX
pacTeHun»

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAayKN

bu6mmoreka [JOK
https://m.edso0.ru/863e86f2

74

OCHOBHBIE TIOHSITHS ¥ CHMBOJIBI
reHetuku. Jlaboparopnas pabora
«Jlpo3odumna kak 0ObEKT
TeHETHYECKUX UCCIIEI0BaHUI»

0.5

75

3aKOHOMEPHOCTH HACIICIOBAHHUS
NpU3HAKOB. MOHOTHOpHIHOE
ckpemmBanue. [Ipakrudeckas pabora
"HN3yuenue pe3yinbTaToB
MOHOTHOPUIHOTO CKPEIINBAHHS Y
po30¢uiIs"

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e8878




HuTosiornyeckue 0CHOBBI

76 MOHOTHOPHUIHOTO CKPEIINBAHUS

77 AHanu3upymrolee CKpeluuBaHue.
Henosnnoe nomuanpoBanue
JluruOpuiHoe CKpeIBaHue.

78 [Ipaktuyeckas padora «M3yuenue 05 bubmumoreka [IOK
pe3yIbTaTOB AUTUOPUIHOTO https://m.edso00.ru/863e89a4
CKPEIIMBAHUA Y IPO30(DUIBI»

79 [{uTomornyeckue OCHOBBI
JUTUOPUTHOTO CKPEUIUBAHUS

80 CLeIlieHHOEe HaclIeJOBaHUE bu6mmorexa [IOK
MPU3HAKOB https://m.eds00.ru/863e8c60

81 XpoMocoMHas Teopus
HACJIEICTBEHHOCTHU

bu6nmoreka [JOK

82 Penernia nona https://m.eds00.ru/863e8c60

83 I'eHOTHII KaK II€TIOCTHAS CHCTEMA

84 ['eneTn4ecknii KOHTPOJIb PaA3BUTHS
pacTeHuM, )KUBOTHBIX U YEIIOBEKA
N3meHunBOCTh IpU3HAKOB. Buabl bubnnorexka [JOK

85
W3MEHUYHUBOCTH https://m.edso0.ru/863e8efe

bu6mmorexa [IOK

86 Moz puKanmonHas H3MCHIHBOCTS https://m.edsoo.ru/863e8efe
BapranunoHHbIN psia ¥ BapHallMOHHAS
kpuBas. JlaboparopHas pabota

87 «HccnenoBanne 3aKOHOMEPHOCTEH 0.5

MOIU(PUKAITIOHHON U3MEHUYNBOCTH.
ITocTpoeHne BapuallMOHHOTO Psia U




BAPUALIMOHHON KPUBON»

88

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTE

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

89

MyTtannoHHasi U3MEHYUBOCTb.
[IpakTuyeckas pabora «MyTtaun y
Ipo30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporecca. JNMUIreHeTUKa 1
SMHUTCHOMUKA

91

I'eneTuka yenoBeka. [IpakTuueckas
pabora «CocTaBiieHHEe U aHAIH3
POIOCIOBHOI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

92

MeTtoasl MEAULIMHCKON TEHETUKHU

93

3HadeHue MEIUITMHCKON T'€HETUKHU B
MNpEeaAOTBPAIICHNUU U JICHCHHUU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKA

94

OCHOBHBIE TIOHSATHUS CEJNEKIIHH.
Jlaboparopnast pabota «3yuenue
COpPTOB KYJIbTYpPHBIX PACTEHUN U
mopoa AOMAIIHUX KUBOTHBIX»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

95

MeToapl CEeNeKIMOHHOM pabOoTHI.
JlabopaTtopHas pabota «3ydeHue
METOJIOB CENIEKIIMU PACTCHUI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

96

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHUI

bu6mmorexa [IOK
https://m.edsoo.ru/863e9214

97

COXpaHeHI/IC, HU3YUYCHUC U




HCIIO0JIb30BAHUE TEHETUYCCKUX
pecypcoB

buotexHoorus kak Hayka u 0Tpacib

08 npousBojacTBa. [IpakTuueckas pabora 1 05 bubmumoreka [IOK
«M3ydyenue oObEKTOB https://m.eds00.ru/863e9336
OMOTEXHOJIOTHUN)

99 OCHOBHBIC HAINPaBIICHUS 1
CHHTETHYECKOM OHOJIOTUN

100 XpoMOCOMHas ¥ TeHHAsi HHKCHEPHUS

101 Menuiuackue OMOTEXHOJIOTUU 1

102 [ToBTOpEHME, 06061ueHI:Ie, 1
cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Konrpoapurie | Ipakruteckue u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI pecypes:
bu6mmoreka [IOK
1 DBoumoLHONHas reopist . Napsitia 1 https://m.edso0o.ru/863ea20e
5 JIBWOKyIIHE CHITBI DBOJIIOIUU BUJIOB 1
o Y. /lapsuny
Bbopn0Oa 3a cymiecTBoBaHMeE,
3 €CTECTBEHHBIN 1 UCKYCCTBEHHBIM 1
otbop
4 dopMUpPOBAHUE CUHTETUYECKOMN 1 bubnnoreka [JOK
TEOPHUHU IBOJIIOLUHU https://m.edsoo.ru/863e9570
5 DTanbl H3BOIIOIMOHHOTO MpoLecca: 1 bubnunorexa [JOK
MHKPOIBOIIOLUSA U MAKPOIBOJIFOLIHS https://m.edsoo.ru/863e9cle
5 [Tomymnsuus — anemMeHTapHas 1 bubnuoreka [IOK
e JUHUIIA YBOIIOINU https://m.edsoo.ru/863e99c6
3aKOH T€HETHYECKOT0 paBHOBECHS
Jx. Xapau, B. BaiinOepra.
7 JlabopaTtopHas paboTta «BrisiBieHue 1 0.5
W3MEHYUBOCTH Y 0COOEH 0JTHOTO
BUJIa»
bu6mmorexa [IOK
8 DneMeHTapHbIe GaKTOPHI IBOTIOLUN 1 httos://m.edsoo.ru/8639dad
9 OS¢ ekt ocnoparens. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIKA




10

Murpauuu. M305s1uu nomyIsiui:
reorpaduyeckas, OnoornIecKas

11

EctectBenHsbIit oTOOp —
HAMPaBJIAIOMUN (HaKTOP IBOIOIHH

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

12

[TosoBoit oTOOP

13

[TpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(0O30B U UIANOATANTALUH Y
PacTCHUH U )KUBOTHBIX)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

14

[Tpumepbl IPUCTIOCOOICHHH Y
OpraHu3MoB: Mopdoiornieckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. Jlabopatopuas
pabora «IIpucnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eTIECO00PA3ZHOCTH

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e9fde

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(HOIIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa BUIA

17

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUN

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

18

CBs3b MUKPO3BOJIFOIIUU U
OMMUACMHUOJIOTNH

19

MaxkposBonronus.
[TaneoHTOIOrNYECKHE METOBI




HU3YUCHUS SBOJIFOIIUU

buoreorpaduyeckue MeToan!

20 W3YYCHHUS SBOJFOIIH
OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
21 MOP(OJIOTHYECKUE METO/IbI U3YUEHUS
SBOJIIOIUN
MonekyasapHO-TEHETUYECKUE,
22 OHMOXMMHUYECKUE U MAaTEMATUUECKUE
METO/]IbI U3yUYECHHS IBOJIOIUU
23 OO61mue 3aKOHOMEPHOCTH BOJIIOIUH Bubmorexa ITOK
https://m.edso0.ru/863e9cle
24 AnanTuBHas paauauus.
HepaBHOMEPHOCTH TEMITOB IBOJTFOIIHH
o5 Hay4nble runore3sl NpouCXoKACHUS bubnuoreka [IOK
JKH3HHU Ha 3emiie https://m.edso0o.ru/863ea5a6
26 JloHay4YHBIC IPEICTABICHUS O
3apOKICHUH KU3HU
97 OCHOBHBIE 3TaITbl HEOPraHUIECKON
9BOJIIOIAN
28 ['umoTe3sl 3apOKACHNUS )KU3HA
Ucropus 3emnu u MeToas! €
29 n3ydenus. JlaboparopHas pabora 05
«3yueHne 1 ONMMCaHue UCKOMTAEMBIX ’
OCTaTKOB JAPEBHUX OPTaHU3MOB)
30 HauanbHble 3Tansl opraHnyecKkoin
SBOJIIOIUN
31 OBoMIOIUSA DYKapUOT
32 OCHOBHBIE ATAIIbI PBOJIIOLUH 0.5




pactutenbHOro Mupa. [IpakTrueckas
pabota «3ydenrne ocoOeHHOCTEH
CTPOCHUS PACTCHUI Pa3HBIX OTACIOBY

OCHOBHBIC 3TAIIBI 9BOJJIOINH

33
KUBOTHOTO MUpa
DBOJIIOLIMS )KUBOTHBIX. [IpakTideckas
34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)»
PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
35
nepuojiam https://m.edsoo.ru/863ea6be
36 MaccoBsie BBIMUpPAHUS — bubnuorexa [JOK
SKOJIOTHYECKHUE KPU3UCHI IIPOILIIOTO https://m.edso0.ru/863ea8hc
37 CoBpeMeHHBIN IKOIOTHYECKU
KpHU3HC, €ro 0COOEHHOCTH
38 CoBpeMeHHas cucrema bubnunoreka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI
OpraHu3MOB
40 AHTpPOTOJNIOTUS — HayKa O YEeJIOBEKE bubmmorexa [JOK
https://m.edso0.ru/863eac2c
41 PasButue npeacrasieHuii o bubnnorexka [JOK
MPOUCXO0XKJICHUU YEI0BEKa https://m.edsoo.ru/863eac2c
MecTo 4yenoBeka B CUCTEME
oprannueckoro mupa. JlabopatopHas
42 pabota «M3ydyenue ocobeHHOCTEN 0.5
CTPOEHMS CKEJIETA YETIOBEKA,
CBSI3aHHBIX C IPSIMOXOXKICHUEM»
43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a bubmuotexa [JOK




https://m.edsoo.ru/863ead44

CooTHolleHHe OUOJOTHYECKUX U

44 COIMAIBHBIX (haKTOPOB B
aHTPOIOreHe3e
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [Taneorenerrka 1 najaeoreHOMUKa
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pachl. [IpakTuueckas
bu6mmorexa [IOK
48 pabota «3yueHne KOIOrHUeCKUx 0.5
. https://m.edsoo.ru/863eaea2
aJIanTanui 4eJI0BeKa
49 MeXIuCUUTIITMHAPHBIE METO B
aAHTPOMOJIOTUI
50 3apokeHUE U pa3BUTHE IKOJIOTUU
Mertoapl skosoruu. JlaboparopHas
51 pabota «/3yueHue MeTo10B 0.5
IKOJIOTHUECKHUX MCCIICIOBAHUIY
59 3HaueHUE SKOJOTUICCKUX 3HAHUUN IS
9eIoBeKa
bubnnoreka [JOK
53 Okonorndyeckue GaKTopsl 1
https://m.edsoo.ru/863eafec
Abuotnueckue akropsl. CBeT Kak
IKOJIOTHUECKUN (HaKkTop.
bubmuorexa [JOK
54 JlaGopatopHnas pabota «BeisiBrieHue 0.5
. https://m.edso0.ru/863eb10e
MPUCTIOCOOTIEHUI OPraHu3MOB K
BITUSTHUIO CBETAY
AOGuoTtndeckue HakTopsI.
. bubmuorexa [JOK
55 Temmneparypa Kak dKOJIOTHIECKUN 0.5

(dakTop. JlaboparopHas pabora

https://m.edsoo.ru/863eb10e




«BpIsBIIEHNE IPUCTIOCOOICHUI
OpraHnu3MoOB K BJIMSHHIO
TEMIIEPATYPhI»

Abuornueckue Gpaxktopsl. BiaxkHocts
KaK 9KOJIOTUYECKUHN (aKTop.

bubnmoreka [JOK
>0 JlaGopatopHas paGora 05 https://m.edsogru/863eb10e
«AHaTOMHYECKHE OCOOCHHOCTH
pPacTeHHMIA U3 Pa3HbIX MECT OOMTAHUS
bubmuorexa [JOK
> Cpeast OOHTamHs OPraHK3MOB https://m.edsoo.ru/863eafec
58 Buonornveckne puTMbl
59 XKuznennrie GopMbI OpraHN3MOB
bu6mmoreka [IOK
00 buoriteckie GaxTopu https://m.eds00.ru/863eb348
3HaueHne OMOTHYECKHIX
61 B3aMMO/ICHCTBUII [IJIs CYIIIECTBOBAHUS
OpPraHHU3MOB B cpejie 0OUTaHus
62 DKOJOTUYECKHE XapaKTEPUCTUKU
TTOTTYJISIITIH
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAs
Y TIOJIOBAs CTPYKTYpa
OcCHOBHBIE TIOKa3aTEIJIN TOIYJISIIHH:
64 POXKIAaeMOCTh, IIPUPOCT, TEMIT POCTa,
CMEpPTHOCTh, MUTPAITAN
65 DKoJoruyeckasi CTpykTypa
MOTYJISAIIUN
66 JluHamMMKa NOMyJIsuuy U €




peryJsuus

Kpussle pocta 4nucieHHOCTH

o7 nonynsnui. KpuBbie BBDKUBaHUS
DKoJIoryecKasi HuIla BUa.
68 Jlaboparopnas pabota 05
«[Ipucnocobnenns ceMsiH pacTeHUH K
pacceneHuIo»
69 Bun kak cucrema nomyssui
70 3aKOHOMEPHOCTH TTOBEJICHUS U
MUTpAlUi KUBOTHBIX
71 Co00111€CTBO OpPraHU3MOB — bubnuorexa [JOK
OMOIIEeHO3 https://m.edso0.ru/863eb46a
72 DKocucTemMa Kak OTKpPbITasi cucTeMa bubmmorexa [JOK
https://m.edso0.ru/863eb46a
73 Kpyrosopor BemecTs 1 NOTOK
SHEPTUH B 3KOCHUCTEME
74 OCHOBHbBIE TIOKA3aTEIN IKOCUCTEMBI bubnuorexa LIOK
https://m.edso00.ru/863eb5fa
75 DKOJOTrM4ECKHUE MUPaMHIbI bubmmorexa LIOK
https://m.edso0o.ru/863eb5fa
bu6mmoreka [IOK
76 M3menenms coo0MecTs — CyKUeceHn https://m.edso0.ru/863eb5fa
[TpupoHBIE SKOCHUCTEMBI.
77 DKOCUCTEMBI 03€p U PEK.
DKocucTEMBI MOpEN U OKEaHOB
[IpupoiHBIE S5KOCUCTEMBI.
78 DKOCUCTEMBI TYHJP, JIECOB, CTETIEH,

IMYCThIHb




79

AHTpOHOI‘eHHBIe 9KOCHCTCMbI

VYpb6oskocucremsl. [IpakTrueckas

80 pabota «/3ydeHne U OnHMCcaHue 0.5
ypOOIKOCHUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS
81 OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B 3KOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA
3arpsi3HEHUI pa3HbIX TUIIOB Ha
82 cyOOpraHM3MeHHOM, OPTraHU3MEHHOM,
MOMYJISILTHOHHOM U SKOCUCTEMHOM
YPOBHSIX
83 buocdepa — obmierianerapHas bubnnoreka [JOK
obomouka 3emin https://m.edsoo.ru/863ebb5e
84 VYuenne B. 1. Bepnazackoro o
ouocdepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa [JOK
ouocgepsl https://m.eds00.ru/863ebd16
86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI
87 3oHanbHOCTh Ouochepsl. OCHOBHBIE
OMOMBI CyIIN
88 YcroitunBocTh 6GHocheps
89 DKOJOTHYECKHE KPU3HUCHI U UX
TIPUYHHBI
90 BosneticTBue uenoBeka Ha 6uochepy
01 AHTpPOIIOr€HHOE BO3JIEHCTBUE HA

PaCTUTENBHBIN U JKUBOTHBIN MU




92 Oxpana npupoab 1
93 OcHOBHBIE IPUHIIUITBI YCTOMYHUBOTO 1 bubnunoreka [HOK
Pa3BUTHUS YEJIOBEYECTBA U IIPUPOBI https://m.edsoo.ru/863ebale
PanmonansHoe MPUpPOAONIOIE30BaAHNE
94 Y COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3ust 3eMiaun
95 O06o0061IeHue o Teme 1
«MUKPO3BOJIONHUS U €€ PE3yIIbTAThD)
9 O06o0061IeHne o Teme 1
«MaxpodBOJIIOIHS U €€ Pe3yIbTAThI»
O06o0061IeHne o Teme
97 «IIpoucxoxaeHne u pa3BUTHE KU3HU 1
Ha 3emiie»
O00011IeHIE IO TEME
98 «IIpoucxoxaeHue 4enoBeka — 1
aHTPOTIOTEHE3
O60061enHne o Teme «IKOIOTUS —
99 HayKa O B3aMMOOTHOLICHMSX 1
OpPTaHHU3MOB»
100 O60061meHne no Teme «OpraHu3msl U 1
cpena OOuTaHUS»
101 O60061eHue 1o Telvie «IKoJ0TUs 1
BH/JIOB W ITOMYJISIHI
102 O600menue mo Teme «buocdepa — 1
JI00aTbHAs IKOCUCTEMAY)
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
TpedoBaHMS oOpa3zoBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MIPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJI0run

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICIOBAHUSIX JKHBBIX
O0OBEKTOB M D3KOcHCTEeM (ONuCaHWe, W3MEpEeHue, MPOBEACHUE
HaOJt0/IeHnH); CHoco0aMy BBISBJICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THUIOTE3BI, MPOBEPATh UX JKCIIEPHUMEHTATEHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBAaHUS, aHATU3UPOBATH
MOJTyYEHHBIE PE3YJIbTAThI U JI€1aTh BHIBO/IBI.

BbisiBIIeHHMEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TTOTYYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BEIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJATAONe OWOJIOTMYECKUE TEPMHHBI U TIOHSTHUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCUCTEMA,
OuorieHo3, onocdepa; MeTaboNIHM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHHE, HaCJIEJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Oouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsi TEOpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxojctsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOpHUSl IBOJIOLMUH, TEOPUS




antpororeHe3a Y. JlapBuna; Teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOKIACHUSI
KyJbTYypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTsIx H
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepnanackoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKUX PSJOB B HACJIEICTBEHHOU
n3MeHunBoctd H.M. BaBuioa; reHernueckoro paHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apozasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKojg0rn4eckor nupaMuibl 4Uced,
O1OMAacChl U SGHEPTUH);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYeCKUe 3aJda4l,; BbIABIIATH
IMPUINHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYyCMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, nmponeccamMm W ABJIICHUAMU; O€JIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATh I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICAOBAHUA NPHU3HAKOB Yy OPraHu3MOB, COCTaBJIATH CXCEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMi ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOMTaHMUS,
IpoLeccaMi  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIUYHBIX 3KOCHUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OAHOKJICTOUYHBIX
MHOTOKJICTOYHBIX OpPraHHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomoctepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,
’KHBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATSIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodPHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, A3MOpHUOreHe3a, HOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS TI'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTaOWJIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOIO O0TOOpa; aJJIONaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI 3BOJIIOLIMK HA TEHO(DOH]
MOMYJISILIMK; TIPUCHOCOOJIEHHOCTH OPraHW3MOB K Cpelae OOUTaHus,
YyepeoBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJOB, OMOT€OIIEHO30B U 3KOCUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U MPEBpAILEHHs] SHEPIUH B
KJIeTKe, (POTOCHHTE3a, IJACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Ppa3BUTHS U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUSL OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHHE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B 3KOCHUCTEMAax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUsI YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0pPOBOr0 00pa3a KU3HU, COXPAaHEHHs pa3HOOOpa3Hs
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATh ITUUYECKUE ACIEKTHl COBPEMEHHBIX
WCCIIC/IOBaHW B~ OWOJOTHHM,  MEAWIWHE,  OWOTEXHOJIOTHH;
paccMaTpuBaTth rI100aNbHBIC AKOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC
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1.3

CoBpemeHnHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIC, NPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OWOIIOTUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb M
YHOPSII0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHoTuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoil Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHATHE 0 3aBHCHMOW WM HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBeEpKa TUIIOTES.
HyneBast rumore3a. Ilonstue BeIOOpKM M €€ gocToBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHEl HCKaXeHUs pe3yJbTaTOB JKCIepuMeHTa. lIoHATHE cTaTMCTHYeCKOoro

TECTa

Knerka kak Ouojorndyeckas cucrema

2.1

Krnerka — cTpykTypHO-(QOyHKIIMOHAIbHAS €AMHHIIA KUBOTO. McTOpUs OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUHU.
MeToapl MOJIEKYJIIPHOM M KJIETOUYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHuaIbHoe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIECTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

e€ poJb KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHUHU KIIETKH,




TEIUIOpery . MuHepanbHbIe BEIIECTBA KIETKU, WX OHOIOTHYECKasl pPOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonornueckue nonumepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OENKOB.
Crtpykrypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MENTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUABl U IOJIUCAXAPUMIBL.
OO0muit mnaH cTpoeHuss W (PU3MKO-XMMHUYECKHE CBOICTBA  yrJeBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuner. TuapodribHO-rUApOdoOHBIE cBolicTBA. Knaccudukamus JmmuaoB.
Tpurnuuepunsl, dochonunuasl, BockH, cTepouabl. buonormdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OMOIOrMYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBbIKaHHIO, TOJTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ononoruueckue ¢pynkuu JJTHK.
Bunel PHK. @yukunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkimun AT®. BoccTaHOBNEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexBenuposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3MYECKHE WCCIIEeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: dSykapuoTHueckass U npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTuueckoil kieTku. Kierounas cTeHka OakTepuil M apxeil.
Oco0eHHOCTH CTpOeHUsi TreTepoTpoPHON U aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre ¥ (PyHKIIMOHHMpPOBAHHWE SYKAPHOTHUECKOW KieTku. IlnazmaTuueckas
MeMmOpana (ruiazmanemma). CTpykTypa Iia3MaTudeckoil MemOpanbl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyro MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnast nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpuii-KaaueBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (aronuTo3. Jk3ouuTto3. Kietounas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe muToniaasmel. OpraHoubl
kiIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: DJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (yHKIMU. B3aumocssizb
OJTHOMEMOpaHHbBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TpaHyJIPHOIO PETUKYIyMa.

Cunre3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTHKyinyM. CekperopHas QyHKUUSA
annapata ['onpmku. TpaHcmopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHJPHUH, IUTACTUBL.

Crpoenne W (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, JISMKOIUIACTHI BBICIIMX PACTEHUN.

HememOpannble opranoujsl kietku CrtpoeHne M (QYHKIUM HEMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduinameHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BUXKEHHE S>KITYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHbiii OenmkoBBIA MaTpukce. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTuTEnBHOIM, JKUBOTHOM, TPHOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M TeTepOTpOdHBIN. YuacTue KUCIOopoaa B OOMEHHBIX
mporeccax. DHepreTuyeckoe ooOecrieueHue KIeTKH: mpeBpaiieHne ATO B
oOMeHHBIX TIporeccax. DepMEHTAaTUBHBIN XapakTep peaklHil KJIETOYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA W MEXaHM3M JICHCTBUS.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPTraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATHUBHBIX
peaxiuii oT pa3IUYHBIX (PaKTOPOB.

[lepBuuHBIl CcHHTE3 OpraHvYecKux BelecTB B Kierke. dorocunres. Ponb
XJoporiacToB B mporecce (orocunTeza. CBetoBas u TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnmsiHME paznuyHBIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHoOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumer Oposkenus. [IpomykTel OpokeHUs H UX
WCIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBII
stamn. ['ukonn3 — GECKUCIOPOAHOE paCHICTIICHUE TIIOKO3HI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHe. Ponb MUTOXOHIpUN B
mporeccax OHOJIOTUYECKOTO OKHCJICHUS. [uknuyeckue peakuuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacinencTBeHHOHM nHpopmarmu. [ eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIBHOCTh, ACUMMETPHUYHOCTbD.
Tpancnsauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocuuTesze Oenka.
YcnoBust OuocuHTe3a Oenka. KommpoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKM3HH M oOnMraTHele mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KMUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nwmkn, ero mepuonbl U perymsiusa. Wurepdaza u  MUTO3.
OcobeHHOCTH TIPOIecCcoB, MpoTekamux B UHTEpdasze. IloaroroBka KiIeTKu K
nenenuto. IlpecunTeTndeckuii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUUA U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuwanunsr perumkanun  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, aHTHIIAPAJIIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarion b - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U NPOUCXOJAIINE B HUX IPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurtokmHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaetku. I[lporpammupyemas kietodnasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM KakK OMOJIOTHYecKas CHCTeEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cmpici Meiiosa




3.2

3.3

1 TI0JIOBOTO Ipolecca. Melo3 1 ero MeCTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3zaponpliieBoe paszBuTHe. ['ameToreHe3 y >KMBOTHBIX. [l0JOBBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE TMOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moiOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIHMSHUE 4YacTed
pa3BUBalOLIErocs 3apoibllia (3MOpHOHANbHAs MHAYKLMSA). 3akiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJbTal HEPapXUYECKHUX B3aMMOJACHCTBUII TI'€HOB.
Biusnue Ha SMOpHOHABHOE pa3BUTUE pPa3IMYHBIX (DAKTOPOB OKpYXKaroIIEeH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbIl nepuoa. [psmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOUYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOIO MU HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHOHAIBHOTO pPa3BUTHS Y
KUBOTHBIX U 4enoBeKa. [leprnonbl oHTOreHe3a yenoBeka.

PasMHoxeHne u paszButue pacteHuid. ['ameroputr u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuit. (OOpa3oBaHuWe CHop B TMpoIecce Meio3a.
l'amerorenes y pacrenuil. OTIUIONOTBOpEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHKE Y IIBETKOBBIX pacTeHHuil. O6pa3zoBaHue u

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryjidanuu OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAyKH. OcHOBHEIE
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IH&HTHBIP'I n peuecanHmﬁ IIpU3HaK,
roMo3uroTa, rerepo3nurora, 4YucTas JIMHUAA, FI/IGPH,HLI, T'CHOTHII, (I)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,[[OJ10FI/I‘{eCKHI>'I, HHTOHOFHHCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpusioB mnepBoro mokosieHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCcTOTH raMer.

AHanuzupyroniee ckpeuiuBaHue. IIpoMeXyTOuHBIM XapakTep HaclleOBaHMS.
Paciiernuienne npru3HaKoB MIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICOJOBaHUA ITPU3HAKOB. HI/ITOHOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BAaHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHAas
TEOPHs HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENEeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpOraMeTHbIN moJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMoOAENCTBUE HEAJIEIbHBIX T'€HOB.

Kommnementapaocts. Onuctas. [lonumepus

3.4
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BzaumoneiicTBrue reHoTHIA U cpeibl IpH hopmupoBaHun (eHoTuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHAaCJIEACTBEHHAs: 1 HacJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B dbopMHEpOBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
n BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHUYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA FE€HOTUITHYCCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalMU. SepHbIE M IMTOIUIA3MaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pu4rHBI BOBHUKHOBEHHWS My TalIHiA.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
nporecca. 3aKOH TOMOJIOTUYECKUX PSAOB B HacliecTBeHHOW u3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCH,[[CpHa}I N3MCHYHMBOCTh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMaA
yernoBeka. MeTonbl  WM3y4yeHUsT TEHETUKM  4eNIOBEKAa: T'€HEeaIorMYeCKui,
OJM3HEILIOBEIN, IIUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeeeHue TeHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIUPOBAHUE, B TOM YKCIIE C MOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00jeBaHUs ~ YeJIOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bone3uu C HacJIEICTBEHHOHU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T€HETUKH B MPEIOTBpALICHUN

U JIEYEHNY T€eHETHYECKHUX 3a00eBannii yestoBeka. CTBOJIOBEIE KIIETKU
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JlomecTuKalus U ceseKIus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJbTYPHBIX PACTCHHH.
Posp cenexuyu B CO31aHMM COPTOB pacTeHUM M MOpoA *kUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue At CENIEKIIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYJIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil mo noroMcTBy. OTOOp IO TE€HOTUIY C IOMOIIBIO OLIEHKU
(eHoTUna MOTOMCTBa M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBINM MyTareHe3 Kak METO/T CEJICKITMOHHOM paboThl. PajinanuoHHbIN 1
XUMAYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMi y KyJIbTYpHBIX (opm
opranusmoB. lcnosnp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust nCXOAHOTo MaTepraia JUlsl CeEeKIIHH.
[lonyuenne nomumuounoB. BuyrpuBmgoBas rulOpuauzaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpelliMBaHME, WIM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. [locTimkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, NCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexomOuHaHTHBIX JIHK. JlocTmkeHnus W TepCeKTHUBBI
XpPOMOCOMHOW M TeHHOM HWHXEHepuu. MenunuHcKkie OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIb OPraHU3MOB.

OCOOCHHOCTH CTPOCHUS U JKU3HEACATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIECTOYHbIE I'PUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYrHE
npoTucThl. KoJoHMaIbHBIE OpraHu3Mbl. JIBUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Y OAHOKJIETOYHBIX OpraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI
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4.3

4.5

4.6

MHorokJieTouHble pacTeHUs. B3anMOCBs3b YaCcTEll MHOTOKJIIETOYHOI'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX  TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHus, QYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOUHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llorymomeHrne BOJbI, YIVIEKMCIOrNO ra3a ¥ MHUHEPAIBHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. Beinenenue y pacteHui. 3amura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencTBa MacCMBHOW M XHUMHUYECKOM
3amuThl. DUTOHIUIBI.

PazgpaxxuMocTs M perynsiuus y OpraHu3sMoB. Pa3zapaxumocTe U peryiasuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOroK/IeTOYHble  KMBOTHBbIE.  B3auMOCBsI3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CUCTCMbI OpPTraHOB MHOI'OKJIECTOYHOI'O OpraHuU3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeIOBEeKa. THIIbI
JKAUBOTHBIX TKaHEHU: JIHUTENHAIbHASA, COCAWHUTENbHAsA, MBIIIEYHAs, HEpPBHas.
OcoOenHoctu cTpoeHUs, (YHKUMA U pacMONOKEeHUsS TKaHEd B OpraHax

JKHUBOTHBIX U YCJIIOBCKA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPTraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBrK€HWE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanume »xuBOTHBIX. IluTanue
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixanue xuBOTHBIX. KokHOE npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHW€e TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi cUCTeMa 4yeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKONMUTAIOMUX. TpaHCIOPT BEMmIECTB Y
opranu3moB. TpaHcoOpT BeHIeCTB Yy XUBOTHbIX. KpoBeHOCHas cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. BblIeneHue y opraHu3moB. Beiienenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyosnn. Opransl BeiaeneHus. CBs3b MOJOCTU Tea
C KPOBEHOCHOM W BBIICIUTEIIBHOW CcUCTeMamMu. BrplneneHue y MN03BOHOYHBIX
KUBOTHBIX. 3aliUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.
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PaznpaxkxuMocTh U perymisnus y opranu3MoB. Pa3apaxuMocTs Yy OJHOKIETOUHBIX
opranm3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKJICTOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHast cucrema u pedIieKTOpHasi peryisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBOMIOIMOHHOE YCI0KHEHNUE CTPOCHUST HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpabotka amroputmMoB u mnporpamMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3M 4eoBeKa U €ro 310pOBbE

Oprasbl ¥ CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbBIE U YCIOBHBIC PEQIICKCHI

5.2

5.3

3amuTa opraHuzMa ot Oose3Hel. MIMMmyHHas cuctema yenoBeka. KieTouHslil u
rYMOpajJbHBIA HUMMYHHUTET. BpoxaEHHBIN, NpHOOPETEHHBIN crenupuyecKuit
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeNEeKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenpHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denoBeka. JlpIxarenmpHas TOBEPXHOCTb. Perymsamus  IbIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucremMa uenoBeka. OTIenbl MHUIIEBAPUTENHHOTO TPaKTa.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BbaeneHus. Ilouku. Crtpoenue u
¢dbyHkmonupoBanue HeppoHa. OunbTpanus, cekperus 1 00paTHOE BcachbIBaHHE

KaK MEXaHU3MbI pab0Thl OpraHoB BbleNeHUss. OOpa3oBaHre MOYH Y YeTIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIObI U HUX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTE!

Teopust sBoMIOIMKU. Pa3BuTHe xu3HU Ha 3emiie

6.1

OpomounonHass teopus Y. Jlapsuna. IIpeanochuiku ~ BO3HUKHOBEHMS

napsuHHU3Ma. JKu3Hb 1 Hay4yHas nesrenbHocTh Y. JlapBuHa.




JIBmkymue cuiiel 3Botonuu BUoB o Y. JlapBuHy (BbICOKAasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopwus
sBomtor. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HAaYCHHE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMEHTapHas eauHuua 3BoyoLUU. COBpEMEHHBIE METOJIbI
OLIGHKM TI'€HETHYECKOTO pa3HOOoOpa3usi U CTPYKTypbl HONyJsAuuid. M3meHeHue
reHooHAa MOMYJSIIMM Kak 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiitnOepra.

OnemMeHTapHbIe (PAKTOPHl  (ABIKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHOB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. OQdexr
OCHOBATEJIS. Murparuu. W3onsmus MOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruueckast (pernpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop dBomonuu.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIKYIIMH, CTaOUIU3UPYIOIIUH, Pa3phIBAIOLIUI
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yjabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MPHUCIIOCOOIEHMH Yy  OpraHu3mMoB.  ApoMopho3bl |
uanoanantanuu. [IpuMepsl mpucnocoOneHuit y opranu3mMoB. OTHOCUTEIHHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. BunooOpasoBaHue Kak pe3ysbTaT
MUKposBoJtoiu. M3omsamus — xiroueBoil (akrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduyeckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOWIU3AIIHS,
rudpuamzanys). JmuTenbHOCTh SBOTIOIMOHHBIX TTPOIIECCOB.

MexaHu3mbl (POpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONIOTHM B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
OmopazHooOpa3usi. MUKpPOIBONIONMS W KOJIBOJIOIMS TMApa3uTOB U HMX XO35CB.
Mexanu3mbl pOpMHPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI O0PHObI

Cc HeH

6.3

MeTtoapl u3ydeHuss Makpo3Boironuu. [lageoHTomorndeckue MeTOAbl M3YUYEHHS
sBomtorun. [lepexoansie GopMbl U PUIIOTEHETUYECKHUE PSAIBI OPTAaHU3MOB.
buoreorpaduyeckne Metopl u3yueHust Botonuu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue obdaactu 3emin. Buasl-sHIeMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YCHHUs
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3BONIOLMU. ['€HeTHYecKre MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a U TMOSIBICHUS
SBOJIOLMOHHBIX  HOBHIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOJBI MOCTPOSHUS (PHIIOTEHETHYCCKHIX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuiia) 3Bojronuu. HeobpaTUMOCTh 3BOJIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUU

Hayunble rumore3bl MNpPOUCXOXKIEHHS JKU3HM Ha 3emiie. AOuoreses H
naHcnepMus. JloHay4Hble PEeICTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKJIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cpnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
IBOJIOLMS. XUMHUECKas »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHMYeCKUX
BemiecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas rumote3a A.J. Omapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpaeitHa, reHetuueckas rumnoresa [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T'€OXPOHOJOTHSL.
I'eoxpoHosornueckas 1mkasua: 0Hbl, Ipbl, HEPUOJBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJICTOK. OBONIONUA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IIpoucxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. [IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOMIONMU SKUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUSA ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuit u pentunuii. [IporucxoxaeHre MICKONMUTAIOIMINX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHue OECIO3BOHOYHBIMU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 10 3paM U IepuogaM: apxeu, mpoTepo30ou, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKA KIMMaTa M TeO0JIOTHYSCKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHue:
€ro YCJIOBHS U BIIUSTHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum  anTtpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHUE
IIpEICTAaBICHUH O MPOUCXO0KIEHUH yenoBeka. CoBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3HO0TIOTO-OMOXUMHUYECKHE,
noBejieHueckue. OTanyus yenoBeka OT )KMBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJILHON
CHUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrMYecKHue, COLHaIbHbIE.
CooTHo1IeHrne OMOJIOTMYECKHUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM aHTPOIIOTreHE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIIOJIEH.
UYenoBek  yMenbId, TIE€pBblE  HU3TOTOBJICHUSA  OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIMNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — o0 NpeoK HeaHJepPTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3syMHBII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 peneiaamMu AQpuk.

DOBONIOIUS COBPEMEHHOIO uesjoBeka. EcTecTBeHHBI OTOOpP B MHOMYJIALUAX
yenoBeka. MyTalMoHHBINA mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISIHUIAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HErpoujHas  (PKBaTopuanbHas), MOHTOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpems M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EnunctBo  uyenmoBeueckux pac. HayuHas  HecOCTOSTENbHOCTh  pacu3Ma.
[TpucnocoOaeHHOCTh ueloBeKa K pa3HbIM YCIOBUSAM OKPYXKaIOLIEH cpebl.
Bnusiaue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPQOJOTHIO U

(U3HOIOTHIO YeTIOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMH HAyKaMH.
Metoner skosorun. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B  JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MojenupoBaHUE€ B SKOJOTUU. MOHUTOPHHT

OKPYKaIOIIIEH CPebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (akTopbl U 3aKOHOMEpHOCcTH ux JaedcrBus. Knaccudukanums
9KOJIOTUYECKUX (PAaKTOpoB: albumoTuyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHOoCTh. DBpHOUMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4acCTKOB COJIHEYHOIO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYMIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoanusm.

Temmepatypa kak skomorumdeckuii dakrop. JlelictBue TtemMieparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonornyeckuit ¢akrtop. IIpucnocobnmenus pacreHMd K
MoJi/Iep>kaHuio BoAHOTrO Oananca. Knaccudukaius pacTeHUM MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DHU3UKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. lIpucnocobieHuss OpraHu3MoB K
JKU3HU B Pa3HBIX CPENaX.

buonoruueckue putmsl. BHenHne u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHBIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HMU.

XKuznennoie Gopmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HeHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAPHUYKH, MHOTOJIETHHE TpPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepanus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Qopuueckue, (¢dabpuyeckue). 3HauEHUE
OMOTMYECKMX B3aMMOJEHCTBMM JUId CYyLIECTBOBAaHMS OPraHU3MOB B cpene

obutanus. [IpUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momymsiinuu. [lomynauus kak Ouojoruueckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OAphepOB U OCOOCHHOCTEH
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O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI IMOMYIISIIMMA.
OcHOBHbBIE MOKa3aTeNW MOMYJSALUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOMYJISIUH.
JluHaMuKa nomyisuuy U e€ peryisuus. buoTudecKuil NOTeHIUaN MOIYJISLUH.
MognenupoBanue OUHAMMKU — nomyisinud. KpuBble pocTa  4MCIEHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4MCIEHHOCTH HONYJALMHA: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

Ilonatue 06 »sKosoruyeckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jx.M. XatunHcona. Pa3zmepsl 3KonOruueckoin
Humy. [ToTeHnmanbHas u peaan3oBaHHAs HULIN.

Bun xak cucrema mnonynasuuid. Apeansl BUJOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUI0B

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsi3u Mexny
opraHu3mMamMu B OuoOIleHO3e. DJKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: TMPOMYIECHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue Henu U CETH.
Abuotnyeckue 61moku sKocucTteM. [TouBbl M Wbl B 3KocHcTeMax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM dKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIC CYKIECCHM M WX MPHYUHBL. AHTPOIOTeHHBIC BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobmectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Paznumanst Mex 1y aHTpOMOTEHHBIMU U TPUPOHBIMU YKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHaHTponU3alus TOpoAcKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HaUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAaHM3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM U BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3JECUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WIIH
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cyliecTBoBasia kHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6Hochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecMe B Ouocdepe.
KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE IHMKIBI (yriiepoaa, a3oTa).
PurmuunOCTS siBICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMELIAaHHbIE U IIWPOKOJUCTBEHHBIE Jieca, CTENU, CaBaHHBI,
MyCTBIHU, TPOMHMYECKHE Jieca, BBICOKOTOpPhS. Kimmar, pacTHTENbHBIA W
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOIO MOTEHIMATIa U
o6uochepHbIX QyHKIUN

DKOJOTHYECKHe KPU3UCH U MX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBECHHBIX PECYpPCOB.
W3menenue knumara.

AHTpPONIOT€HHOE BO3/JEHCTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PacCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI TPHPOJIBL.
Kpacubie xkaurun. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Boranmnueckue caapl ¥ 300JI0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOTO pA3BUTHUS YEJIOBEUECTBA U TMPHUPOIBL
PammonanbHOe  MPHPOJOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. VueOnuk "buonorus. 10 knacc. Yrinyonéuusiii ypoBeHs' noj penakmnueii B. B.
[Taceynuka
2. YueOnuk "buonorus. 11 kmace. YrinyOnéHusiii ypoeHs' non pemaknueii B. B.

ITaceunuka

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. buonorus: 10—11 knaccel: yriyOnéHHBIN ypOBEHB: METOJUUYECKOE TTOCOOHE K
npenMeTHou TuHUH «JInHus xu3zany»/ B. B. [Taceunuk, I'. I'. [lIBerop — M.:
[Ipoceemenue, 2023. — 133 c.

2. buonorus (yrinyoneHHbIH ypoBeHb) : Peamuzarmst TpedoBanuit ®I'OC cpennero oodmiero
oOpa3zoBaHus : MeToanueckoe nocodue ans yuurens / [JI.A. Ilapmrytuna, A.B. OBUNHHUKOB,
O.B. Konscuukos, C.M. I'narones]; nox pex. JI.A. [lapmyrunoit. — M.: ®I'BHY «MUucTuTyT
CTpaTeruu pa3Butus oOpasoBanusi», 2023. — 154 c.: uin.
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