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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no yuyeOHoMy mnpeamery "buonorus" (manzee - Ouosiorusi) Ha
ypOBHE cpeaHero oOuiero oOpasoBaHMs pazpaboTaHa Ha ocHoBe dDenepaibHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit deneparuny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUN (perepanbHOi padoyell mporpaMMbl BOCITUTAHUA.

VYyeOnbiii npeamer «buonorus» yriayO6néHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM U3 KOMIIOHEHTOB NpeaMeTHOM obsactu «EcTecTBeHHO-
HayuHble npeamerb». CorimacHo mnonoxeHusmM OI'OC COO npodusabHbie
ydeOHbIe TpeaMeThl, U3ydaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CHOCOOOM
muddepennpanun  00ydeHUS] Ha YPOBHE CPEJAHEr0 OOIIero oO0pa3oBaHUS U
MPU3BAHbl O0ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01IUM, CpeHUM TTPOQECCHOHATBLHBIM U BBICIIMM OOpa3zoBaHueM. B To e BpeMs
KOKIBIM M3 3TUX Y4YEOHBIX NPEIMETOB JODKEH OBITh OpPUEHTUPOBAH HA
IPUOPUTETHOE pEIlIeHuEe O00pPa30BATEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTanuelnt oOydaroumxcss U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4yHOTO 3HAHUS, CBS3AHHOTO C OHOJIOTHEH,
MEIUIUHON, 3KOJIOTUEN, ICUXOJOTUEN, CIIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMy mpeamery "buonorusa" na€r mpeactaBieHHE O
Helau M 3ajadax M3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriayOiaEéHHOM
YPOBHE, OMNpeaeseT o0sa3aTeabHoe (MHBapUaHTHOE) MPEAMETHOE COJIEpIKaHUE, €T0
CTPYKTYPUPOBAaHHME IO pas3AeliaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHJIyeT IOCJIE0BAaTEIbHOCTh H3YUYEHHUs] Y4eOHOro marepuaia ¢ y4éToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKH Y4YeOHOro mpolecca,
BO3pPACTHBIX OcOOeHHOCTe oOywaromuxcsi. B mnporpamme mno Ouosioruu
peaNM30BaH MPUHLUI IPEEMCTBEHHOCTH € HU3y4Y€HUEM OHOJIOrMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HalpaBJI€HHOCTh HA  TMOCJEAyIollee pa3BUTUE OHUOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHMS,
HKOJIOTMYECKOTO MBIIUIEHUS, MPEACTABICHU O 340pOBOM o0Opa3e >KW3HHM, Ha
BOCIHTAaHHWE OEpeKHOTr0 OTHOIIEHHS K OKpy’Karolled mpupoaHoil cpene. B
nporpaMme Mo OMOJOTHMH TakKKe IMOKa3aHbl BO3MOKHOCTU Y4YEOHOIro MpeaMmera
«buonorusiy B peanuzauuu  TpedboBaHuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM U MpPEIMETHBIM pe3ysbTraTaM OOydeHHS U B
(GOopMUPOBaHWN OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIBLHOW  JEATEIBHOCTH
oOy4Jarommxcs IO OCBOCHHMIO COJEpKaHUs OHOJOTMYECKOro OOpa3oBaHMs Ha
YPOBHE CpPEeAHETO 00111eT0 00pa30oBaHUS.

YueOuslii npeamer «buosiorus» Ha ypoBHE CpeaHEro o0iero oopazoBaHUs
3aBeplIaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE M OPUEHTUPOBAH Ha



paclpeHre U yriyolieHne 3HaHUN OOyYaronIuXcs O KHUBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM W OHOJOTHUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, SIBOJIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha yIUIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYaIOIMUXCSA K TMOCIEAYIOMIEMY IOTyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B  By3aX W OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro oopazoBanusa. OCHOBY €ro coJiep>KaHusl COCTaBISET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYCHUH  OOyYarOlUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/esioB OMOJIOTHU HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJYyYarOT pa3BUTHE. Tak,
pacuIupeHbl U YyriayOJieHbl OHOJIOTMYECKUE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3Me YeJOBEeKa, OOIMIMX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOTHUTENHHO BKIFOYEHBI OMOJIOTHYECKUE CBEACHUS MPUKIAHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OWOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSIMU, IMOJTYUYCHHBIMH OOYYAIOIIMMUCA TPU H3YUYECHUU
bu3uKY, XUMHUH, TeoTpaduu 1 MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJXOJbI K HM3YYEHHUIO OHOJIOTHH.
CoryacHO UM, HU3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3allMU, 3BOJIIOIMU OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUsi OHMOJIOTMYECKOro pa3HooOpa3us 1uianetsl. Tak, B 10 kmacce
U3Yy4aloTCSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrMH, 3MOPUOJIOTHH U
OMOJIOTMU PA3BUTHSI, TEHETUKU M CEJICKIIUHU, OMOTEXHOJIOTUM U CHUHTETHUYECKOM
OMOJIOTHY, AKTyaIM3UPYIOTCS 3HAHUS OOYYaloImUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonorun uyenoeka. B 11 kiacce u3y4aroTcs HBOIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYueOHublii mnpeamer  «buonorus»  Opu3BaH ~ O00ECHEYUTh  OCBOECHHE
OOyYarOIIMMUCST OMOJOTUYECKUX TEOPUHN U 3aKOHOB, WJICH, IPUHIIUIIOB U TIPaBUII,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUHU O
CTPOEHUHU, MHOTrooOpa3uu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTHXKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX aCleKTaxX OMOJoTHYecKux 3HaHUM. [l
pa3BUTHS U TOIJEPKAHMUS HHTEpeca OOyYarolmuxcsi K OWOJOTMU Hapsay Co
3HAYUTENIHHBIM 00BbEMOM TEOPETHUYECKOI0 MaTepuaia B COJEPNKAHUU MPOrpaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS M Pa3BUTHS
TOM WM HWHOW 00JIacTh OWOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOCKHBIX
YUEHBIX B PEIICHNE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.



[enb n3ydenus: yueOHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHCS 3HAaHUSIMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHH
MCII0JI30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpEca K ONpeaeia€HHOW 00nacTH
npoecCHOHANBHON NIeATeTLHOCTH, CBSI3aHHOM C OWOJIOTHEW, WM K BBIOOPY
y4eOHOT0 3aBeACHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOr0 00pa3oBaHus.

JoctiwxkeHue uenu u3ydeHuss yuyeOHoro nmnpeamera «buonorus» Ha
yIIIyOJEHHOM YpOBHE 00€CIIEUMBAETCA PELIEHUEM CIIETYIONINX 3a/1a4:

OCBOEHHE OOYYAIOIIMMUCSA CHUCTEMbI OMOJOTMYECKHX 3HaHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIETIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA; O
CTPOCHUH, MHOTrOo00pa3uu M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTeM (KIIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIeH03, Onocdepa); 0 BEIIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUU;

O3HAKOMJIEHUE OOYy4YaloMMXCA C METOJAaMH IO3HAHMS >KUBOW MPHUPOIBIL:
UCCJIEIOBATEILCKUMU  METOJaMU  OHMOJOTMYECKUX HayK (MOJEKYJISIpHOM U
KJIETOYHOW OHOJOrMHM, SMOpPUOIIOTUM U OWOJIOTMUHM PA3BUTHUS, TEHETHKU H
CEJICKIIUM, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTMHU);  METOAAMH  CaMOCTOSITEIbBHOIO  MPOBEIEHUS  OMOJIOTHYECKUX
UcCleIOBaHUM B JlabopaTtopur W B mOpupoje (HaOIoAeHUEe, U3MEPEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHHe OOYYaroUIMMHUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HaXOIUTh,
aHAIM3UPOBAaTh W MCIOJb30BaTh OMOJIOTMYECKYI0 HMH(POpPMALIUIO; TOJIb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTHEN W CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIbHO-d)KOHOMHUYECKUMH U  HIKOJIOTMYECKUMU
npoOjeMaMu 4YeIOBEYECTBa; OLIEHUBATh IOCJIEACTBUS CBOECH IEATEIBHOCTH IO
OTHOILICHUIO K OKPY’KaloIlled MNpUPOAHOM cpene, COOCTBEHHOMY 30POBBIO H
3I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH UM  COOJIIOAATh  MEpHI
npodriiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBUiia TTOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KM3HENECATEIHLHOCTH B YpPE3BhIUAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpollecCe€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpoOJIeMaMu, METO0JIOTHEl
OHOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAITLHBIX
UCCIIEIOBAaHUM, pelIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJETUPOBAHUS OUOIOIMYECKUX
00BEKTOB U MPOIIECCOB;



BOCMHHTAaHUE Yy 00yYalOMMXCs IEHHOCTHOTO OTHOILEHUS K >KMBOW MPUPOJIE B
1EJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (POPMUPOBAHHUE HKOJIOTHUYECKOM,
TF€HEeTUYEeCKOM TpPaMOTHOCTH, OOIIe KyJIbTypbl TOBEACHUS B HIPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  00y4aroIMMHUCA  KOMIETEHTHOCTH B  pallMOHAJIbHOM
MPUPOOTOIL30BaHUN (COOMIO/ICHNE TPAaBUJI TOBEIEHUS B MPHUPOJE, OXPaHbI
BHJIOB, DKOCHUCTEM, OMOChephl), COXpAaHEHUHU COOCTBEHHOTO 3/I0POBBS U 310POBbSI
OKpYyXXarolmux Jroje  (coOmroneHuss Mep nOporiiakTUKu — 3a00JieBaHUMH,
oOecrnieueHrne O€30MaCHOCTU KU3HEAEATEILHOCTH B UPE3BbIYAMHBIX CHUTYaIUSIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME  YCIOBMM  JUIsI  OCO3HAHHOIO  BBIOOpAa  OOyYaroUMHCS
VHIUBUIYAIbHOU oOpa3oBaTeIbHOMN TPAEKTOPUH, CIOCOOCTBYIOIIEH
noclieyonemMy mnpodecCHoHaTbHOMY CaMOOIPEACIICEHUI0, B COOTBETCTBUU C
WHUBUYJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTAMU PErHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YIiIyOJIeHHOM
YpPOBHE cpeaHero odmero oopa3zoBanus, coctaBisier 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heziento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUYEHHsS] OUOJIOTHUU
OCYUIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACPKAHUS M HAIpPABICHHOCTU Ha
OpoAODKeHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po(eCcCUOHANBHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUN Ha YIITyOJIEHHOM ypOBHE
ABJIAETCSI MPOBEJICHUE Ja0OPAaTOPHBIX M MpaKTHUECKUX padoT. Takxke ydactue
OOy4YaroIMXCcs B BBIMOJTHEHUM MPOEKTHBIX U Y4EOHO-MCCIIEIOBATEIBCKUX PadOT,
TEMaThKa KOTOPBIX OMNpENENSIeTCS  YYUTEJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepHaAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxanue mporpamMebl, BBIACIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHou utorosoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJiorusi — KOMIUIeKCHasi Hayka. KpaTkas ucropusi pa3BUTHUS
Ouosioruu.  buojmornueckue HayKd W U3ydyaeMble UMM TIPOOJIEMBI.
OyHIaMEHTaJIbHbIE, NPUKIAIHBIE KW TMOUCKOBBIE HAy4YHBIC WCCIECIOBAaHHUS B
OuoIoTHUu.

3HadeHre OMOJOrMU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kaptuHbl mupa. Ilpodeccun, cBszanHbie ¢ Ouosiorueid. 3HaueHHe OUOJIOTHU B
MPAKTUYECKOM JEATEIIbHOCTA YEJIOBEKA: MEAUIMHE, CEJIbCKOM XO35UCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdeMoHCcTpan U

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. TI'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ixx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnmuupel u cxembl: «CBsi3b OMOJIOTMM C JAPYTMMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBbie cucTEeMbI U MX U3Y4YeHHUE

JKuBble cuctemMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTb M IEIOCTHOCT,
CIOXXHOCTh M YIOPAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CAMOOPTaHU3AIUA,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIJIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIN, NOMYJISIITUOHHO-BUIOBOM, AKOCHCTEMHBII
(Ouoreouenotuueckuit), ouochepusiii. Ilponeccel, npoucxonsuie B KUBBIX
cucreMax. OCHOBHbIE MpPU3HAKU XUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUSA
Marepuu. Hayku, n3ydaromme ,KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorndeckor Hayku. HaGmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaananus. [lonstue o 3aBucumoin u
He3aBUCHUMOM mnepemMeHHOU. IlmanmpoBanue »skcnepumenrta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsTiue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux gaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI UCKaXE€HUST PE3yJbTaTOB JKcrepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuer u cxembl: «OCHOBHBIE TpHW3HAKH JKU3HWY, «buomornueckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUM», «YPOBHU OpPraHU3alld >KUBOUN
npupoae», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuzMmayn, «buoreonenos», «buochepa», «Metobl
W3y4E€HUS )KUBOU PUPOJIBD).

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE sl  IPOBEICHHUS
HaOII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrmonp30oBaHue pa3auyHbIX METOHNOB IPH
V3yYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €IUHMIIA >KUBOro. VcTopus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Hlneitaen, P. BupxoB). OCHOBHBbIE MOJIOKEHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpagus, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, AU(depeHInaIbHOe
HeHTpUyTUpoBaHUe, KyJIbTUBUPOBAHUE KIETOK. M3yueHnue @OuKCUpoBanHvlx
K1emok. DIEeKTpOHHasi MUKpockonus. Koughoxanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

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

Tabnuuel u cxembl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI,
«Hcropus pazBUTHS METOA0B MUKPOCKOTITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, a3nextpodope3, audpdepeHianbLHoe eHTPUGYyTrupoBaHuE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaAaMHUKPODIJIEMEHTHI.
Boma m €€ posib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPETyJsIuu. MuHepalbHble BEIIECTBA KIIETKH, UX OMOJOTHYECKas
poJib. PoJIb KATHOHOB U AHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosorndyeckue mnoaumepsl. benkn.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil moiiekynbl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBi3b. BTopuyHas, TpeTU4HAas, YETBEPTHUUHAS
cTpykTyphl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue Gpynkuun 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Mcaxapubl, OJIUTOCaAXapUibl U MOJIUCAXAPUIBL.
OO6mumii T1UIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIUH YTIEBOIOB.

Jlunuasl. I'mapodunsHo-ruapodoOHBIE cBOMcTBA. Kilaccudukanus Iunuaos.
Tpurmunepunsl, (ochomunuasl, BOCKU, CTepouabl. buonormyeckue GyHKIHH
munuaoB. OO1Me CBONCTBAa OMOIOTMYECKIX MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, MOJYITPOHULIAEMOCTb.

Hyxnennoseie kucnorel. [JHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiiementapuoct. [IpaBuimo Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsizu B Moiiekyie ATO.
buonornyeckue dpynkumun AT®. BoccTaHOBIEHHBIE IEPEHOCYUKU, UX (DYHKIH B
Kietke. [Jlpyeue wuyxneozuompugocgpamoer (HT®). CexkBenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKHu.

CrpykrypHas Ouonorus: OMOXUMHUYECKHUE U OMOPU3UYECKHE HCCIEeI0BaHUs
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYphl OuomMosiekyn. Mooeruposarue
CMpPYKmMypbsl U QYHKYUti 6UOMONEKYI U UX KOMNIeKkco8. Komnvromephulil ouzaiin u
Opeanuyeckull cunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Caurep, C. IIpy3unep.

Huarpammbel:  «PacnpeneneHue XHMHUYECKUX DJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuter u cxemsl: «llepuomanueckas Tabnuila XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOeHHE MOJEKYHd
yriieBoaoB», «CTpoeHne MOJIeKyn JHUnuaoBy, «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenue Monekyasl ATDy.

O6opynoBaHue: XUMUYECKas MOCY1a U 000pYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBI0 KaueCTBEHHBIX
pEeaKInin.

JlaGopaTtopnass  padora  «JccrnenmoBaHuWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHbIX OPTaHU3MOB).

Tema 5. CTpoenue nu QyHKIUM KJICTKH

Tunbl KJIETOK: JyKapuoTHuyeckass u mpokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHure MpoKapruOTHIECKOM KiaeTku. KieTouHas cTeHKka OaKTepuil B apXeH.
Oco0OeHHOCTH CTpoeHHsI TeTepoTpodHON W aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKHU.
[lnazmatuueckass wmemOpana (Turazmanemma).  CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IUIa3MaTUYECKyl0 MEMOpaHy: MacCCHUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwmii-
KaJJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, Paronuros. Jk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpUOOB.

Hutomna3ma. [{uto3one. Ilutockener. [IBmxenne nurormiazMbl. OpraHouIbl
kieTkdn. OJIHOMEMOpaHHbIE OpPraHoOWAbl KIETKH: 3HAOIUIa3MaTUYeCKas CeTh
(BIIC), anmapart ['onbmku, TU30COMBI, UX CTpoeHWE W (yHKIMH. B3amMocCBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTkh. CTpoeHHe TpaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eaxos ¢ I1IC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssIpHbIA)  SHAOIIA3MATHYECKHI
petukynyM. CekpetopHas QyHkius anmnapata ['onbmku. Moouguxkayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoocu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KieTok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpraHOWABl  KIJIETKH:  MUTOXOHAPUM,  TJIACTUJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeorckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHM MHUTOXOHJpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE M  CJIOXHBIE  TIACTUABI  (OTOCHMHTE3UPYIOIIMX  JYKApHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouabl kiaetku CtpoeHHe u (PYHKIIMM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKHU. Pu6ocomer. IIpomedsicymounvie Qunamenmoi.
MukpodunamenTsl. Akmunogvle Muxkpoguiamenmol. MpblIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KnetouHsii
neHtp. CrTpoeHwe U JBMKEHUE KIYTUKOB U PECHUYEK. MUKpPOTpyOOUKH
nuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyoboukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapHOILIa3Ma, SJIPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHONOKEHHE
XpOMOCOM B HWHTEppa3HOM siape. Iyxpomamur u eemepoxpomamur. benku
XpOMaTHUHa — THUCTOHBI. Jlunamuka s0epHOlU 00040uKu 6 mumose. AHoephbiii
Mpancnopm.

Kinerounsle BkmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuper u cxembl: «CTpoeHHE BSYKApUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpo€HHWE  pacTUTENIbHOM  KIETKW», «CTpoeHue
MHUTOXOHAPUMNY, «Anpo», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpENnapaTbl PacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOTMpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «I3yuyeHne CTpPO€HUA KJIETOK Pa3JIMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOPaHBI».

JlabopaTopnass padora «JVcciaegoBaHue I1a3mMoJiM3a M JIECTUIA3MOJIM3A B
PACTUTENIbHBIX KIETKAX».

IIpakTnueckass  padora  «M3ydyeHue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpallleHNe JHEPIUHU B KJIeTKe

AccUMUIISALNS U JUCCUMMIISIIUS — JIBE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIM U rerepoTpodHBIM. YyacTue KuUCIopojJa B OOMEHHBIX
mpoiieccax. OJHepreTmueckoe obOecrnedueHne kieTku: mpespamenne ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapakTep peakiuil KIETOYHOIrO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuus GpepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUX BELIECTB B KIEeTKe. POTOCUHTES.
AHoKcucenHbvlli U OKcueeHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUCMeHmbvl U NUSMEeHMbl PeaKyUuoOHHo20 yenmpa. Polb XJI0pOIUIaCTOB B MPOLECCE
dbotocunTeza. CeroBas u TeMHOBas dazbl. Pomoovixanue, Cs., Cp. u CAM-muno
gdomocunmesa. 1IpoayKTUBHOCTh (POTOCHHTE3a. BiusHue paziuuHbX (PakTopoB
Ha CKOPOCTh (pOTOCUHTE3a. 3HAUECHNE (DOTOCUHTE3A.

XEMOCHHTE3. Paznoobpazue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30OYAUTENHN O0OJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILEIIEHUE TIII0OKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHHWE. POob MUTOXOHAPUN B
npolieccax onojgornyeckoro okucieHus. Lluknuyeckue peakiuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeuMmyIinecTBa a’3poOHOTO ITyTH
oOMeHa BellecTB nepes aHa3pOoOHbIM. DPPEKTUBHOCTh SHEPTETUUECKOTO0 OOMEHa.

JemoHcTpanuu

IHoptpersr: k. Ilpucton, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», « IHEPTETUUECKUM 00MeH», «bruocuHTE3
oenkay, «CtpoeHue hepMeHTa», « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYIOBaHHUE MJisi MPUTOTOBJIECHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «lI3ydeHue  KATAIMTUYECKONW  AKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnass padora «/3yuyenue (epMEHTATUBHOIO paCIHICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHuE mpoleccoB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Haciiencrsennasi uHGopmManus U peajn3anus eé B KiIeTKe

Peakiuun marpuyHoro cunresa. [IpuHIUIT KOMIUJIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CUHTe3a. Peannsanus HaciencTBeHHOW nH@opMmanuu. ['eHeTnueckuii
KOJX, ero cBoucrBa. TpaHckpunuusa — wmarpuusblid cuHTe3 PHK. IlpuHnummnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJIIENIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoul knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yyactue TpancnopTHbix PHK B OnocunTese Oenka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amuHOkuciIOT. Ponp pubocom B
OouocuHTese Oenka.

CoepemenHvie npedcmasienuss o cmpoeruu 2eHog. Opranuszainys reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako0, K. Mano). Monekynsiprvlie mMmexanuzmvl IKCHPeCcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsaius 0OMEHHBIX
npolieccoB B kieTke. Kietounslit romeocras.

Bupycbl — HeksieTouHble ()OpMBI KU3HU U 0OJIMraTHbie apa3utsl. CTpoeHue
IPOCTBIX U CJIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHenuviii Yyuki
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, obaxmepuogpazos.
Obpamuas mpanckpunyus, pesepmasa, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacTeHuil. CIIN, COVID-
19, counanbHple 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonrvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux oanHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

IToptpetsl: H. K. Konbios, /. N. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunrtes Oenka», «['enernueckuit koa», «Bupycoi»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOJEIU BUPYCA.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsrii 1uki, ero mnepuoiasl u peryisius. WMurepdasza u MUTO3.
Oco0OeHHOCTH MpOLIECCOB, MPOTEKAIUX B HHTEp(daze. [loAroToBka KIETKH K
nenenuto.  I[lpecuntetndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — pemukanus. [Ipuanuner permukanun /IHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTD.
Mexanuzm perukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTun. JIMIUIOMIHBIA U
rariougHblid  Ha0Opbl  XpoMocoM. ['omosoruuHbie XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xnetkn — wmutTo3. CraguM MUTO3a W MPOUCXOJAUIME B HUX

npouecchl. Tunbsl Muto3a. Kapuokune3 u nurokuHes. buonorudeckoe 3HaueHHE
MHTO3A.

Perynmsammst mutoTHueckoro mukia kieTkd. [IporpamMmmupyemasi KieTOUHAS
ru0enb — arnomnTo3.

Knerounoe siapo, XpoMocombl, (YHKIIMOHAJIbHAsh TeHOMHKA. Mexanusmuol
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
KemKkay» — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuupel u cxembl: «OKU3HEHHBIM MUK KIETKU», «Mwutos», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpPOTIperapaThl: «MHUTO3 B KJIeTKaxX
KOpEIIIKa JIyKay.

Jlabopatopuass  padora  «l3yyenume  XpomMocoM  Ha  TOTOBBIX
MHUKpOIIperapaTax.

JlabopaTopHnasi pa6ora «HabnroeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GpyHKUNHM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHWABEHBIEC OPTaHU3MBI.



B3auMocCBsa3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl WU
cucteMbl opraHoB. OpraHusM Kak euHoe 1esnoe. ['omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTelibHAs,
MOKPOBHAs, MPOBOJASIIAA, OCHOBHas, MexaHudeckas. OCOOEHHOCTHM CTpOEHUS,
GyHKINNA 1 pacToNiOKEHHs TKAHEH B OpraHax pacTEeHUH.

TkaHu XKUBOTHBIX M 4YEJOBEKAa. THIIBI )KMBOTHBIX TKAHEW: SNMUTEIUAJIbHAS,
COEJIMHUTENbHASA, MbllIeyHas, HepBHasg. OCOOEHHOCTHM CTpOeHUs, (QPYHKUUN H
PACIIONIOKEHMS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'e€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPIraHOB KXMBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEN.

JBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
amM&OOoUTHOE, KT'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONU3MBl M HACTUH. JIBHJKEHME MHOTOKIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbIneyHas cucreMa. Pednexc. CkeneTHbIe MBI U UX padoTa.

Ilutanne opranuszmoB. IlorjomeHue BOABI, YIJIEKUCIOIO Trasa W
MHMHEPAIbHBIX BEIIECTB pacTeHUsIMHU. [IuTaHue *KUBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKIIETOYHOE NHUIIeBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurensHble kenmesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Hpixanue opranu3mMoB. JIpixanue pactreHuit. Jlpixanue ;xuBoTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
’Kabepnoe u nérounoe apixanue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX [MO3BOHOYHBIX KUBOTHBIX.
[pixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWISALMM JETKUX y MTHL U
MieKkonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHcnopT BELIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenmoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiueHus. IBOJIIOLHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua U e€ peryJssuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beiaenenwe y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasel BelaeneHus. PunpTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBI paOOThl OPTaHOB BBIJICICHHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIIEIUTEIBHONW cucTeMamMu. Brienenue y



MO3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. Ctpoenue u QpyHKIHOHUpPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKA.

3amura 'y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuii M UUCThl MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kytukyna. CpeacTBa macCUBHOM M XUMUYECKOU 3aIUThl. DUTOHIUIBI.

3alnUTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOWU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. iIMMmyHHas cuctema 4yenoBeka. KieTouHblii u
TYMOpPaJIbHBIE MUMMYHHUTET. BpoXI€HHBIA M NpUOOpPETEHHBIN crennpuuecKuit
UMMYHHUTET. Teopusi KiIoHaIbHO-cellekTuBHOro nmmyHnutera (II. Opnux, @. M.
bepner, C. Tonerasa). BocranurenbHble OTBETHl OpraHu3MoB. Posb BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisiqus 'y OprammsMoB. PasgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pazgpaxxumocts W perysanus y
pacTeHuil. POcTOBBIE BEIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIONUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENIBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
peduiekTopHast 1yra. be3ycioBHbIe U yCIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKenme3pl HSHIOOKPMHHOW CHUCTEMBI M HX TOPMOHBL JleliCTBHE TOPMOHOB.
B3auMoCBsI3b HEpBHOW M SHIOKPUHHOW cucTeM. [ umotanamo-runoduzapHas
cCUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabnauubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE
Bogopocin», «bakrepun», «lIpocrelimmey», «Opranbl IBETKOBBIX PaCTCHHW»,
«CucremMbl  OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBbie cucrembl», «CTpoeHue ctedis»,
«CTpoeHre JNHCTOBOM IUIACTHUHKWY, «TKaHW JKMBOTHBIX», «CKEIET YelIOBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTesbHas

CHCTEMaY, «HepBnas CHCTEMAY, «Koxay, «MpImreyHast CHCTEMaY,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS cucTeMa», «CTPOEHHUE MBIIIIbD,
«Ammynuter»,  «KumieuynomosoctHeie», «CxeMa  NUTaHUS  PACTCHUI,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOe€HHE THUIPH»,
«CTtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema pbeid», «HepBHas cucrema narymkw», «HepBHas — cucrema
npecMmbIkatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENnapaTrhl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISPbl KOMHATHBIX pPAaCTeHHH, repoapuu
pacTeHM pa3HBIX OTHENOB, BJIAXHBIE TMpENapaTbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opyI0BaHUE JJIs1 IEMOHCTPALIUU TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmaia u OeJIKoB MoJl AeicTBUEM (pepMEHTOB, 000pYyI0BaHUE IS
JIEMOHCTpAIIUK OMBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH pacTCHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHei )KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUEe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUSA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparmeHTanys, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlonoBbie kiaeTku, win ramersl. Meios. Craguu
Meiio3a. [ToBenenne xpomocoMm B Meiio3e. Kpoccunrosep. buonorndeckuii CMbICI
MeNo3a M IIOJIOBOTO Ipouecca. Melo3 M ero Mecrto B KW3HEHHOM LHKIIE
OpraHU3MOB.

IIpenzapoaspimieBoe pazButue. ['aMmeTorenes y ;kMBOTHBIX. 110710BbIE KENE3BL.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U AMOPUOHAIBHOE pPa3BUTHUE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O pa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HLIX NPOOIEM IMOPUONOCUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanwoe Opoobnenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIe JTUCTKH
(racTpyssiuus). 3aKiajKa OpraHOB M TKAHEW U3 3apOJbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIErocs 3apojbiiia (3MOpUOHAIbHAS HHIYKIHUSA).
3akiagka TIUIaHA CTPOCHHUS KUBOTHOTO KAk pe3ysibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrusHue Ha 5SMOpPHOHAIBHOE pa3BUTUE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. [lpsmoe wu
Hempsimoe pas3BuTue. PaszButne ¢ Meramopdo3oM |y OeCrno3BOHOYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. buoliormyeckoe 3HaueHHE NPSMOIO0 M HEMPSIMOTO



Pa3BUTHSA, UX PACIPOCTPAHEHUE B IMPUPOAE. TUIbl pocTa KUBOTHBIX. PAKTOPHI
PETYJISIUU POCTA KUBOTHBIX U uenoBeka. CTaauu moCTIMOPHUOHATILHOTO Pa3BUTHS
y ®KUBOTHBIX U 4esioBeKka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasmHoxxenne u pasButue pacteHuil. ['amerodputr u cmopodut. Meiio3 B
KU3HEHHOM 1MKie pactenuit. (OOpa3oBaHue cmop B IIpoliecce Meiiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHu3MBbl pETyISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JemoHcTpanuu

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

Tabmumer 1 cxeMmbl: «BereraruBHoe pa3MHOXeHHe», «Tumbl Gecronaoro
pa3MHOXEHUs», «Pa3zMHOXKEHHE XJIaMUJIOMOHAIbD», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuU OHTOreHesa», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3BuTne narymkwn», «JIBOMHOE OIIOAOTBOPEHHE Y LIBETKOBBIX PACTEHUI»,
«CTpoeHune ceMsH OTHOAOJIBHBIX U ABYIOJIBHBIX PACTCHUW», «KU3HEHHBIN UK
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UTHUKI MXa», <OKW3HEHHBIM LUK
ManoOpOTHHUKA», « KU3HEHHBIN [TUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK HU
CIIEpMAaTO30U10B, MOJAENb «I UK pa3BUTHS JIATYIIKW.

JlaGoparTopHasi padora «l/3ydeHue CTPOCHHS TMOJOBBIX KIIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BbIIBIEHHME MNPU3HAKOB CXOJCTBA 3apPOMBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHOB PA3MHOXEHHUS BBICIINX
PaCTEHUID.

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTHU
OPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Mennens, I'. ne ®puza, T. Moprana. Poinp OT€4eCTBEHHBIX YUEHBIX B Pa3BUTHHU
renetuku. Pa6otel H. K. KonsiioBa, H. Y. BaBmiiosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, TUOPUJIBI, TEHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOABI  TE€HETHKU:  TUOPUIOJIOTUYECKUH,  LUTOJOTUYECKUH,
MOJEKYISIPHO-T€HETUUECKUM.

JemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuti.

Tabnuupl u cxeMbl: «MeToabl TeHETUKNY», « CXeMbl CKPEITUBAHUS.

JlabopaTtopnass padora «Jlpo3opuna Kak OOBEKT T'E€HETUUYECKUX

HCCIICIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKoH

€AMHO00pa3us rTHOpUI0B MEepBOro nokoieHus. [IpaBuno nomuuupoBanus. Bropoii
3aKOH MeHnznens — 3aKOH pacIleIUICHMs] NPU3HAKOB. [{UMTOIIOrMYeCKHEe OCHOBBI
MOHOTHMOPHU/IHOTO CKpELMBaHus. [ nore3a YucToThl raMer.

AHanmsupytouee ckpemuBanue. [[poMeKyTOUHBbIM XapaKTep HACIECIOBAHMUS.
Pacmieruienre npu3HaKoB MIPY HEMIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpeniuBanue. Tpetuit 3akoH MeHens — 3aKOH HE3aBUCHMOTO
HacJIeOBaHMUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEILBaHUSI.

CuennieHHoe HaciienqoBaHue npusHakoB. Padotel T. Moprana. CuenseHHoe
HACJIECOBAHUE TI'€HOB, HAPYILUCHHE CLEIUICHWS MEXAYy TIeHamMu. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nmona. XpoOMOCOMHBIM MEXaHU3M ONPEAEIICHUS M0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIM M TeTEpOraMeTHBIM Ios. [ eHeTmyeckas
CTPYKTYpa IOJIOBBIX XpOMOCcOM. HacnenoBanue mpu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenocrHas cucrema. [neiorponus — MHOKECTBEHHOE IEUCTBUE
resa. MHOXECTBEHHbIM aenu3M. B3auMoIencTBUE HEAUICNIbHBIX TI'€HOB.
KommiementaprocTs. Onucras. [lonmumepns.

I'eHeTnYeCKUl KOHTPOJIb PAa3BUTUS PACTEHUW, JKMBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJIOTMYECKUX TPOLIECCOB, IMOBEACHUS M KOTHUTHUBHBIX (DYHKIIHH.
['eneTnueckre MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3SIMH
— MapasuT» U «XO3IMH — MHKpoOHOM». ['eHeTMueckue acheKkTbl KOHTpOJII U
M3MEHEHUs HAClIeJICTBEHHON MH(POPMAIIUH B MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBblil 1 BTOpoi 3akoHbI Mennens», « TpeTuil 3akoH
Menpens», «AHanusupympollee CKpelmuBaHuey, «HemonmHoe noMUHUpPOBaHHEY,
«ClemnyieHHOe Hacjel0BaHUE IMPU3HAKOB y Apo30pumiby, «l'eHeTuka monay,



«Kapuotunn denoBeka», «Kapuotun gpozodunby, «Kapuotunm mruimy,
«MHOXEeCTBEHHBIN auIeNIn3M», « B3auMoaelicTBre reHOBY.

OGopynoBaHue: MoOJedb JJIsI JEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
rUOpUIOB TIEPBOrO TOKOJICHUST M pPacHICTUICHUsT MNPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb A
JIEMOHCTpPAllUA CLEIUIEHHOTO HACIEIOBaHMs IPU3HAKOB, CBETOBOW MHMKPOCKOIL,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y IPO30DUITBD».

I[IpakTnueckas  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PHIB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTHHa u Ccpenbl npu  (GOpMHUpPOBAHUU (EHOTHIIA.
N3mMeHunBOCTh MpHu3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKU. BuUIbI
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIE/ICTBEHHAS.

Mopaudukanuonnass U3MEH4YMBOCTh. Poib  cpeasl B (GOpMUPOBaHUU
MOIU(PUKAIMOHHON M3MeHYnBOoCcTH. HopMma peakiuu mpusHaka. BapuannoHHBIHM
psin u BapuanmoHHas kpubasi (B. Moranucen). CpoiicTBa MOAM(HUKAIIMOHHON
W3MEHYHUBOCTH.

I'eHoTHIMYEeCKast 3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHUYUBOCTH.
Buabl reHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTAl[AOHHAS.

KoMOuHaTuBHasi W3MEHYMBOCTh. MeW03 W TIOJIOBOM MpOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3Ho00pas3us B Mpejiesiax OJTHOrO BUA.

MyTanmoHHass HM3MEHYMBOCTh. BuHIbl MyTauuil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYLUUPOBAaHHbIE MyTauuu. SnepHble U
nUTOIUIa3MaTuyeckue mytanuu. CoMaTUYeCKrWe W TOJOBble MyTanuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl M WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacnenacTBeHHoW m3meHunBoctu (H.M. BaBumoB). BuesnepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, PONb  INUSEHEMUYEeCKUx ¢Hakxmopos &
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

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

Tabmuiet u  cxembl: «Buasl wu3MeHunBOCTHY», «MoaudukarmoHHas
H3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTHY, «Meio3,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKay, « Bumbl myTammii».



O6opynoBaHue: XMBbIE W TepOApHBIE IK3EMIUIIPHl KOMHATHBIX PACTCHUIA,
pucyHKH (PpoTorpadum) >KUBOTHBIX C PA3IUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuUallMOHHOTO psiga U
BAPUALIMOHHOUN KPUBOW.

IIpakTnueckas padora «Mytamuu y aApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun uvenoBeka. MexayHapoaHas mporpaMma HUCCIEIOBAHUS T'€HOMA
yejaoBeKa.  Meroapl  U3ydeHMsT T€HETUKHM  4YEJIOBEKa:  I'E€HEAIOTMYECKHUM,
OJM3HEIOBEIH, LIUTOTCHETUYECKHUM, MOMYJISIMUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUUECKHM. CoBpemenHoe ONIPENIECIICHNE TE€HOTHUIA!
MTOJJHOTEHOMHOE CE€KBEHUPOBAHUE, EHOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTBeHHble 3a00ieBaHus YyeloBeKa. | €eHHbIE M1 XpOMOCOMHBIE
Oosie3Hu dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEApacoIOKEHHOCTHIO.
3HaYCHUE MEAULUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00J€BaHUI 4YesoBeKa. MeauKOo-reHEeTUYeCKoe KOHCYJIbTHpoBaHUE. CTBOJIOBbIE
KJIeTKU. [[OHSATHE «TE€HEeTUYECKOro rpy3a». DTUYECKHE aCIEKThl UCCIIEIOBAHUI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue ¢GakTOpbl TMOBBIIIEHHONW YYBCTBUTEIBHOCTH YENOBEKa K
bu3MYeCKOMY U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. ['eneTnyeckas
[IPEIPACIIOIOKEHHOCTD YEJIOBEKA K NIATOJIOTUSIM.

JemoHcTpanuu

Tabmuiel 1 cxembl: «Kapuotun yenoBeka», «MeToapl U3y4eHUsI T€HETUKU
yesoBekay, «I 'eHeTnueckue 3a00I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenrekunst Opranu3sMoB

JloMecTukanuss W CeNeKUuus. 3apOKICHUE CEIIEKIMU W JTOMECTUKAIWH.
Yyenne H. . BaBunoBa o IleHTpax mnpoucxoxaeHuss W MHOTooOpasus
KYJIbTYPHBIX pacTeHuil. Poip cenekiuy B CO3JaHUU COPTOB PACTEHUU U HOPOJI
#®UBOTHBIX. CopT, mOpoAa, IITaMM. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacjaeACTBeHHOM wu3MeHuuMBoctu H. 1. BaBuimoBa, ero 3HaueHue JJis
CEJIEKIIMIOHHOM paOOTHI.

Metoasl ceneKIMoHHOM paboThl. MckyccTBeHHBIH OTOOpP: MACCOBBIM U
VHAUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBI OIEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PannaninOHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYTallUi Y KYJBTYPHBIX



dbopm opranu3moB. lcnonb30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOJIOB
pexoMOuHaHTHBRIX JIHK 11t monydeHus ucxoIHOro MaTtepuaa Jijisi CEJIEKIUH.

[Tomyuyenue MOJIUILIIOUIOB. BuyTtpuBuaoBas ruopuIn3aIus.
bnuskopoacTBEeHHOE  CKpeniuBaHwe, Wi uHOpuauHr.  HeponactBeHHoe
CKpelMBaHue, WM ayTOpuaWHr. ['erepo3uc u ero mpuumHbl. Vcmonb3oBaHue
rerepo3uca B cenekiuu. OtnanéuHas ruOpuauzanus. [Ipeogonenue Oecrutoaus
MEKBHUIOBBIX THOPUIOB. JIOCTHIKEHHS CENIEKIIMU PAaCTCHUHN U KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHre U U3yYEHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX pOAMYENd I CO3/JaHMs  HOBBIX COPTOB M THOpHUIOB
CEIIbCKOXO34MCTBEHHBIX  KYNbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YAyUueHuUs: CyuecCmseyrouux u co30anusi Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbIX MmexHoI02UlL.

JleMoHCcTpanumn

IToptpers: H. U. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «l{eHTpbl TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIJOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogsl cenexuumny, «Otnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METOAOB CEEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBUBKa pacTeHHIN».

IKekypeusi «OCHOBHbIE METOIBl U JIOCTHKEHHSI CEJIEKIMM PACTeHH U
KUBOTHBIX (Ha CEIIEKIIUOHHYIO CTaHIIMIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIJIMYHOE XO354WMCTBO, B J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0rMs U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHbIE M TKaHEBbHIC
KYJIBTYPBI, MHKPOOPTAHU3MBI, 150:4 XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHrne, TONyYeHHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BUHOjienue. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosorui. [Ipon3BoaCcTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LEJICHAITPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHYECKHE MY TH.



Knerounass unxenepuss. MeToapl KyJbTypbl KJIETOK M TKAHEH PACTEHUU U
K*UBOTHBIX. Kpuobanku. Comartuueckass TruOpuaM3alsi U  COMATHYECKHM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJICKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 meoduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIUs
AWIEKIIETOK U KIIOHUPOBAHUE XKUBOTHBIX. METOJl TpaHCIUIAHTALUU SIEP KIETOK.
Texnonozuu 0300po8IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHOJNCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIMYP.

XpoOMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomOouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrkeHuss W TNEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  MHXKEHEPUM.
DKOJIOTUYECKHUE U ITUUECKUE TPOOIEMbI TEHHON MHKEHEPUU.

Menuuuackue 6norexnonoruu. [locrrenomuas mudposas meaunuaa. [THP-
JMAarHOCTUKa. MeTa0oJIOMHBIN aHanu3, TEHOUEHTPUYECKUN aHalIu3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUS €r0 340pOBbs. MCIOnp30BaHME CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-OunoumkeHepus nns  pa3pabOTKU
(byHIaMEHTaJIbHBIX OCHOB MEIULMHCKUX TEXHOJIOTMH, CO3JaHMsl KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPHUHTHHra U ckaddonaunra
JUISL PELIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULINHBI.

CoznlaHre BEKTOPHBIX BAaKLUMH C LEJIbI0 00ecreueHruss KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautenerdr OPBU, ycraHoBieHHe MOJEKYISPHBIX MEXaHHU3MOB
dbynkuunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE
3a00JIeBaHUs YeJIOBEKA U KUBOTHBIX.

JleMoHCcTpanumn

Tabauus! u cxemsl: «lcnonb3oBaHre MUKPOOPIaHU3MOB B IPOMBILIUIEHHOM
pou3BoICTBEY, «KileTouHas nHxxeHepus», «I'eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IIpakTueckas padora «llosyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonorus — BaKHEUIIas MPOM3BOAUTENbHAS CHia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kaeHue W pa3BUTHE IBOJIONMOHHBLIX NpPeACTABJIEHUI B
OMO0JIOrHH

OpomonnonHass Teopus Y. JlapBuna. IIpeAmochbUIKM  BO3HHKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4yHas aestenbHocTh Y. JlapBuHa.

JIBrKy1mme cuitel dBoJonUK BUIOB 110 Y. J[apBuHY (BhICOKasi MHTEHCUBHOCTh
Pa3MHOXKCHHUSI OpPraHM3MOB, HACIICJICTBEHHAs HW3MEHUYHMBOCThH, OoOphOa 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor teopun dBomtonmu (CTD). HedTpanbhas
teopust dBomtouuu. CoBpeMeHHas HBOJNIONMOHHAS  OWoNorusl. 3HayeHUe
ABOJIIOIIMOHHOM T€OpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JleMoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. HapBun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xonaeis, /. K.
benses.

Tabmuupr u cxembl: «Cuctema xuBod npuponsl (mo K. Jluanaero)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GHopMUpOBaHUS
npuCcHocoOeHnit y pacTeHuii U KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. lapsuna», «Haxoaku Y. HapBunay, «@opmbl O0pHOBI
3a cymectBoBaHue», «llopoabl romydei», «MHorooOpaszue KyJIbTypHBIX (hopm
KarmycThl», «[lopoasl JoManHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo 4. J[apBuny)», «Cxema COOTHOIIEHHUS JBIXKYIIUX CHJI 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPOIBOTIOLMSA U €€ pe3yJIbTAThI

[Tonmynsinusa Kak 31€eMeHTapHas equHula 3Boionrud. COBPEMEHHBIE METO/bI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTypbl mnomyisaunuil. M3menenue
reHopoHJa TOMyJISIUMU KaK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapau, B. BalinOepra.

OnemenTapHbie (HAKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTMBHas W3MEHUYMBOCTH. Jlpeid TeHOB — ciyuaiiHble
HEHANpaBJICHHbIE WM3MEHEHHUS 4YacToT ajulesiel B momyisauusx. Oddext
OCHOBAaTeNsA. Jggpexm Oymuinounoeo eopaviuka. CHUdCEHUE 2eHemUYecKo20
pasnoobpaszus: npuyunsl u cieocmeus. llposenenue s¢ppexma Opeiigha 2enos 6
bonvwux u  manelx  nonyuayusx.  Mwurpanuu.  M3omsamus  MOMyJISIMN:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), Onojornueckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisaOmWMid  (pakTtop sBomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIf). [lomoBoit oTOOp. BO3HMKHOBEHHE U HBONIOIUS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOseHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOLIUH.
Bo3HukHOBEHHE  MPUCIOCOOJIEHUH y  OpraHm3sMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIOrHYecKue,
dbuznonornyeckrue, - OHMOXMMHYECKHE,  MOBeAeHUYecKne.  OTHOCHUTEIHHOCTh
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpa3oBanue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3omsauus — kioueBod ¢akrtop BumooOpazoBanus. [lytu wu
CIIocoObI BUJI000pa30BaHUS: aJIoNaTpUYECKoe (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJOTUYECKOE), «MT'HOBECHHOE) (mosMIIONAU3aIKS,
rubpuauzanus). JJIMTeTsHOCTh BOJIOIIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMUYECKOTO pa3HOOOpa3usl.

Ponp »BONOMOHHONW OHWOJOrMM B  pa3padOTKE Hay4YHbIX METOJOB
COXpaHeHus: 6uopazHooOpaszus. MUKPOIBOMIONMS U KOABOJIIOLUS MApa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI
O0pBLOBI C HEl.

JleMoHCcTpanumn

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

Tabnmuuer m cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsannonnas
CTpYKTypa Buaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/IBuwxymiue
CWJIBl ABOJIFOLUNY, «IKOJIOTMYECKass M30JS1Usl MONYJISALUA CeBaHCKOM (openny,
«['eorpadpuueckass M30MAMMS  JIMCTBEHHUIBI CHOMPCKOM U JIMCTBEHHUIIBI
JnaypcKoiy, «IlomynsarOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JNEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«Bnycrpuanbaelii MenaHu3m», «JKuBble nckonaeMmsie», «IlokpoBHUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananrauun», «llpucrnocoOieHHOCTh OpraHu3smMoB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buasl-nBoiiHukm», «CTpykTypa BHIa B
npupozae», «CrnocoObl BuAo0Opa3oBaHus», «l'eorpadguueckoe BUA000pa3OBaHUE
TpEX BUIOB JAHJBIEH», «IDKOJIOTMUYECKOe BHUI000pa30BaHUWE BUIOB CHHHUID,
«ITomumnousl pacteHuit», «KamycrHo-penednsiii ruopu.

O6opynoBanue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3BEpell C MpUMepaMH pPa3JIMYHBIX MPUCTIOCOONEHUMN, uydena NTHUI] U 3BEpeit
pa3HBIX BHJOB, TepOapuu pacTeHUN OMU3KUX BHJOB, OOPa30BaBIIUXCS
pPa3ITUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE H3MEHUYHMBOCTH Y 0CO0€il OJHOrO
BUJIA».

JlaGopaTopnass  pa6ora  «lIpucrnocobGieHuss  OpraHM3MOB U HX
OTHOCHUTEJbHAS 1[EJIECO00Pa3ZHOCTDY.

JlabGopaTtopnasi padora «CpaBHeHHE BHUIOB 10 MOP(DOIOTUUECKOMY
KPUTEPHIO».

Tema 3. Makpo3Boaouus U eé pe3yibTaThl

Metonel u3ydeHMsT MakpolsBoiouuu. IlaneoHTonmornueckue  METOIBI
uzydeHus: osBoionuu. Ilepexonneie QopMbl W (QUIOrE€HETHYECKHE  PSAJIbI
OpraHU3MOB.

buoreorpaguyeckue metonasl u3yueHus sBomoonud. CpaBHEHHE (IIOPHI U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOIOrMYECKHEe U CPAaBHUTEIBHO-MOP(HOIOTHYECKUE METObl U3YUCHHUS
ABOIONMH. ['€HeTHyeckne MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOSABJICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHBbI.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJbl  HW3YUYEHHUS  DBOJIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOABl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJTIOLUS TEHOMOB.

OO6rmue 3aKOHOMEPHOCTH (IpaBHUiIa) SBOMIONUU. [Ipunyun cmenvl hyHKyull.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JleMoHCcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. I'ekkens.

Tabnuuel 1 cxeMbl: «DUTOTEHETUYECKUM PAJ JIOMIAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smepb»,  «Creromnedansy,  «Punnoputs»,  «CeMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emunn», «Jlpeii) KOHTHHEHTOBY,
«PenukTely, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMeHTHD,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lIaBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJTFOLII.

ObopynoBaHue: KOJUIEKIMH, TepOapuu, MYJSDKH HCKOIAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3sBUTHE )KU3HU Ha 3emJie

HayuHnble rumore3pl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTreHe3 u
nancrepmusi. JloHayyHble TpeICTaBICHUS O 3aPOXKICHUU KU3HU (KpPEarlMOHHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEp KeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue sxu3Hu U aCTPOOUOJIOTUSI.

OcHoOBHbIE JTanbl HEOPraHU4YECKOU 3BOJIIOLYH. [ImanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOUUS. AOWOTCHHBI CHUHTE3
OpraHWYecKux BeulecTB n3 HeopraHnuyeckux. Ombir C. Mwmmiepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnoreza A. U.
Omnapwuna, TunoTe3a nepBuaHoro Oynpona J[xk. XonneliHa, reHeTHYecKas TuroTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emumm m meroasl €€ wu3ydeHus. lckomaemble opraHndeckue
octaTkd. ['eoxponosoruss u e€ wMeronsl. OTHOCUTENbHass U aOCONIOTHAS
reoXpoHOJIOTHUs. ['e0XpoHOIOrnuecKast mKana: 30Hbl, 3Pbl, IEPUOIBI, SITOXH.



Havanenbie sTanbl OpraHMYecKoM 3BOJIOUMU. [lOsIBIIEHWE W 3BOJIIOLUA
MEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHaJIOr MEPBbIX HA 3eMJle COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M DyKapHuOTHI.

[IpoucxoxneHue 3ykapruoT (CUMOMOTreHe3). DBOIIOIMOHHOE MPOUCXOKICHHE
BUpYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUE
OCHOBHBIX IPyHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3b
pacreHuid. Bpixon pacrenust Ha cymry. [losiBieHHME CHOPOBBIX pACTEHUN W
3aBoeBaHre uMu cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue UIBETKOBBIX
pacTEHUM.

OCHOBHBIE€ 3Talbl HBOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHUE COBPEMEHHBIX
TtunoB. IlepBbie XopaoBbIe )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinid. IIpoucxoxaeHrne MIEKONMUTAIOIINX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
IMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PasButne ku3HM Ha 3emie IO 3paM U MEepuoAaM: apxei, IpOoTepo30u,
najgeo3oi, Me3030M, KaifHO30i. OOmias XapakTepucTuKa KiIumara H
re0JIOTMYECKUX TpoueccoB. llosiBIeHHe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BBIM COCTAaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI mpouuioro. [IpuunHbl n
CJIIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobnema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. [lacrep, 1. . Meunukos, A. W.
Omnapumn, Ix. Xonaeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumel u cxembl: «Cxema onbiTa @. Penny, «Cxema omnbita JI. [Tactepa mo
M3YUYECHHUIO CaMO3apoXIeHUs Xu3Hu», «Cxema ombiTa C. Mumnepa, I'. FOpwny,
«JTanpl  HEOPTraHWMYECKOW  BBOJIOLHUM»,  «[ €OXpOHOJIOrMYECKas  IIKAJIay,
«HauanpHble dTanbl OPraHUYEcKOn IBOMIOIUNY, «Cxema o0pa3oBaHUS DyKaApHOT
nyTéM cumonoreHeza», «Cucrema XuBOM mnpupoab», «CTpoeHHE BUpPYCay,
«Apomopdo3bl  pacreHuid», «PuHHOGUTH, «OIHOKIETOYHBIE BOAOPOCINY,
«MHuorokierounsie Bogopocan», «Mxwm», «llanoporHukm», «loocemMeHHBIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHwe,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItumpy, «Miaekonuraromuey, «Pa3Buthe KHU3HU B
apxenckou spey», «Pa3BuThe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE XU3HU B
[aJIE030MCKON 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKON 3pe», «Pa3BuTue )XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuud pPACTEHHUM pa3IUYHBIX OTHAEIOB, KOJUIEKIIHH
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl ’KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUIJIOKOKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[] WU 3BEpew,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  snabopatopHass  paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NEepPBUYHON aTMochepey.

JlaGopaTtopnasi paGora «/I3yyeHue M omnMcaHUE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne 0COOCHHOCTEH CTPOCHUS PaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3yueHue ocCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3agaum aHTpononoruu. MeToibl aHTPOIIOJIOTUH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHUM 4elIOBeKa. Penurunosnbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0acTBO YenoBeKa ¢ ) KMBOTHBIMU. CHUCTEMATUUECKOE MOJIOKEHHUE YETOBEKA.
CBunerenbcTBa  CXOJACTBA  YEIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEIBHO-
MOPGOIOTrHYECKHE, AMOPHOJIOTUYECKHE, (bH3M0I0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTInuus 4eloBeKa OT KMUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JBrkymue cuiibl ((hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COHAIbHBIC.
CooTHolleHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIC CTauu aHTpororeHe3a. PanHue uenoBekooOpa3Hble 00€3bSIHBI
(IpOKOHCYJIbI) M paHHUE MTOHTUBI — OOIINE PEAKU YETOBEKOOOPa3HbIX 00€3bsH U
Tr0Aed. ABCTPAJIONIUTEKU — JBYHOTHE IPEIKU JIIOAEH. UenoBEeK yMenblil, IIEpBbIE
W3TOTOBIICHUSI OPYAUN Tpyaa. YenoBeKk NpsAMOXOMSIIAN U MEPBBIA BBIXOJ JIFOJIECHU
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  —  oOmMHA  TPEAoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pPa3yMHOro. UemoBeKk HeaHAEepTalbCKUN
Kak BHJI JIIOJIEM XOJIOJAHOrO KimMmara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUIM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenaMu Adpuku.
[TaneoreneTrka U MajJseoOreHOMHUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIN OTOOp B MOIMYJISIITUSIX
yesioBeka. MyTalMoHHBIN mporecc U nonumopduszMm. [lonmynsiimoHHBIE BOJIHBI,
npeid reHoB, murpaius U «dQQGEeKT OCHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. llonarue o pace. bonpmme pacel: eBponeougHas
(eBpaszmiickasi),  aBcTpajo-HerpoujHasi  (dKBAaTOpHaJbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss v myTu pacceneHus 4YeloBeKa MO IUJIaHETe.
EnunctBo  uyenoBeuecknx — pac.  Haydnas  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBHUSM OKpYXalomlel cpeibl.
Bnusnue reorpaduueckoit cpenpl u apedida TeHOB Ha MOPQOJNOTHIO |
(U3HOJIOTHIO YETIOBEKA.

MexaucuuminHapabie  MeTojbl B (usuuecko  (OMOIOTHYECKON)
AHTPOMOJIOTUU.  ODBOJIOIIMOHHAS ~ QHTPOMOJOTHS W MaJl€OAHTPONOJIOTHUS
YEJIOBEUYECKUX NOMYJIAUA. bruoconuanbHble HCCIENOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOTMYECKOT0 U COLUAIBLHOTO B YEJIOBEKE.

JleMoHCcTpanumn

[Toptpersr: Y. lapsumn, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPOTIOJIOTUIY, «I 0JTOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeleT 4YelloBeKa M CKEJeT IIHUMIIaH3e»,
«PynuMEHTHI U aTaBU3MbDY, «JIBUXKYIIIME CUITBI aHTPOTIOTEHE3a», « IBOJTIOIIMOHHOE
JIpEBO  ueloBeKa», «ABcTpajmonutek», «UYemnoBek ymenslid»y, «YenoBek
MPAMOXOISIINIY, «/leHncoBckuil yenoek» «Heannepranbup», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl IBOJTIOLUHN YEIIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSDKHM — OKaMEHEJIOCTEeH, MpEeAMETOB MaTepUaIbHOU
KyJIbTYypbl ~TPEAKOB 4YeJNOBEKa, penpoaykiuu (dororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOKICHHSI YeJIOBEKa,
dboTorpaduu HaxoJI0K UCKOMIAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEKa, MOIEIb
gyeperna 4YejaoBeKa W 4epena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa M KHCTH
IIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

Jlabopatopuass pabGora «V3yueHnue ocoOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «l3yyeHre s3KOIOTMYECKUX aJaTallui YETIOBEKaY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLIEHHUSIX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaon

3apoxkieHre U pa3BuUTHE dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pyinbe,
H. A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agaum
sKoJ0ruH. CBSI3b 3KOJIOTUU C APYTUMHU HAyKaMHU.



Metoasl skonoruu. IloneBbie HaOmoneHUs. DKCHEPUMEHTHI B 3KOJOTHU:
NpUpOAHbIE U JlabopaTopHble. MojenupoBaHue B IKOJOTHMH. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aIHHBIM.

3HAaYeHUE DOKOJIOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3€H 4YeJIOBEeYeCTBa C Npupoaoirl. dopmupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, J. ['ekkenp, A.
Tencnu, B. H. Cykau¢s.

Tabmuuper u cxemsl: «Pasznensl skoiorum», «Metonbl skogorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabGopaTopHas padora «3yuenue METOJI0B DKOJIOTUYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukanus
HKOJIOTMYECKUX (haKTOpPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHHsle. Oomue
3aKOHOMEPHOCTH ACHCTBUS dKojoruueckux Qakropos. [IpaBmio muanmmyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBI.

AbuoTtnueckue ¢akropel. CBeT Kak 3Kkosnorudeckuil ¢akrop. JlelicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPA HAa OPraHU3Mbl. JKOJOTHMYECKHE TPYIIIIbI
pacTEHHI M JKMBOTHBIX IO OTHOILIEHHIO K cBeTy. CUTrHaibHasg poJib CBETA.
DoTONEPUOIN3M.

Temneparypa kak skosiormueckuii ¢akrop. JleiictBue Temneparypsl Ha
opraHu3Mbl. [loMKuIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocth kak skonorudeckuil ¢akrop. I[lpucnocoOneHuss pacreHuid K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHUN MO OTHOIIEHUIO K
Bojie. [IpucnocoOnenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, MOYBEHHAas,
ryOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuueckue
O0COOEHHOCTH cCpell Oo0uTaHus opraHu3moB. [IpucnocoOneHuss OpraHu3MoOB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJu4yHble pUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HU.

Kuznennwsie Qopmbl  opranu3mMoB. [loHsTue o Ku3HEHHOU (opme.
XKuznennsie GopmMbl pacTEeHUM: AEPEBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTpOEHUs U 00pa3a KU3HH.

buornyeckue (bakTopBhI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyaliu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjieOHnuecTBo). Herpoduueckue
B3auMojencTBus  (Tonmuueckue,  (Qopudeckue, (pabpuyeckue).  3HaAUEHHE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanusd. [IpyHIMI KOHKYPEHTHOTO UCKIOYEHUS.

JlemoHcTpanuu

Tabnmuuel u cxembl: «Okojoruyeckue (akTopedy, «CBETOBOW CHEKTPY,
«IKOJOTMYECKUE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TermioKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTHYECKUE ananTaluu
KUBOTHBIX», «Cpempl OOWTaHHMsSI OpPraHU3MOBY», «bBHOJIOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHBbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «Llenu
nuTanusy, «XuiHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUNW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUH, CBETOIIOOMBBIE, TEHETIOOUBHIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTCHHMSI, TepOapUU U KOJUICKIINH TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, uydesia MTHUIl U 3Bepeil, repOapuu
pacTeHuil, OTHOCSIIMUXCA K TUrpoguram, kcepoduram, me3oputraMm, KOMHATHBIE
pacTeHUs JaHHBIX TPYII, KOJUIEKIIMU KMBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repOapu ¥ KOJUIGKIIMM PACTEHUH U IKUBOTHBIX, OOJIAJAIONIUX YepPTaMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KH3HU, TepOapuu u
KOJUIEKIIMM PACTEHUN M KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (DOPM, KOJIIEKIIMH
YKUBOTHBIX, YUaCTBYIOUIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi paGora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BITUSIHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHassi pa6ora «AHAaTOMUYECKHE OCOOEHHOCTH pACTEHUU U3
Pa3HbIX MECT OOMTAHUS.

Tema 8. IKo10rusi BUIA0B U NMOIYJIA UM

OKOJIOTUYECKHE  XapaKTEepUCTHKW  nomyJjsiuumu.  [lomymsaumms — kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (GU3UIECKUX O0aphepOB U
0CcOOEHHOCTEM OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHasi U TMOJIOBasi CTPYKTypa, pOKIAAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALUSI.

DkoJiorudeckas CTpykrypa nonyssiiuu. OlleHKa YUCICHHOCTH TOMYJISIUU.
JvHaMmuka monyiasiuuu U €€ perynsius. bUoThuueckuil MOTEHUHAN MOMYJISIUU.
MopenupoBaHnue quHaMHUKU nonyiasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIUY.
KpuBble BbDKHMBaHUS. Perymnsiiys YUCIEHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KONOTMYECKO HuIIe Buaa. Mectoobutanue. MHoOromepHas
Mozenb skosormyeckon Humm Jk.M. XarumHcona. Pasmepsl 3kosiornueckomn
Huiy. [loTeHnnanbpHas U pealn30BaHHAas HUIIIY.

Bun kak cucrema mnomyssinuid. Apeansl BUJOB. BHIBI M UMX JKU3HCHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCcTpanumn

IToptper: k. . XaTunHCOH.

Tabmuuelr M cxembl: «DKOJOTMYECKHE XapPAKTEPUCTUKH  TOIMYJISIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyisiuu», «Bo3pacTHble  mupamuisl
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3lIuyHbIMU
opranuzMamMmy», «Mojeinb 3kosiorndeckor Hummu [[x. M. XatuuHconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoGneHuss ceMsH  pacTeHHM K
PACCETICHUION.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crtpykrypa. CBsizu MexIy
OpraHu3MaMH B OMOIICHO3E.

OxocucteMa kak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [104UBbI U Wbl B AKOCcHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTeldu  dAKocHCTeMbl. buomacca u  mpoayKuus.
DKOJIOTUYECKHUE MUPAMUIBI YHCE, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaieHHbsie 3aKOHOMEpPHBIE CMEHBI COO0OIIECTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCUM W WX TMPUYUHBL. AHTPOIOTEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo6miectBo. buopaznooOpasue v mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocucmemvl Mopeu u
0Keanos. Ixocucmemovl MYHOpP, 1eCO8, Cmeneti, NyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArponeHo3. Paznmnuns
MEXIy aHTPOIIOTCHHBIMH U IPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas
bnopa u dayna. CuHaHTpomu3alusl TOpOJCKoW ¢ayHbl. buomormueckoe wu
X03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKoHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonoco sgpgexma u 6udo8-30upukamopos (Kuouesvlx
8U008) 6 hyHKyuoHupoganuu sxocucmem. IlepeHOC PHEPTHHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYMBOCTb OPTaHU3MOB, MOMYJISLIUN U DKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanusmol 8030elicmaus 3a2psA3HeHUll PA3HbIX munoe Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  9KOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTomon0russ MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
IToptpert: A. JIx. Tencau.
Tabmuer u  cxembl:  «CTpykTypa  OWolneHO3a»,  «IKocHCTeMa

IIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, « DyHKIMOHAIbHbBIE
IPYIIbl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEX,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCEI,
«JKonoruyeckas nupamuyia OMOMacchl», «IKOJOTHYECKass MUpamMuia SHEPTrUn»,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccTraHoBieHue yeca mocie
noxapa», «Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEMIECTB M MOTOK
HHEPTUU B arporeHose», «[Ipumepsl ypoboskocuctemy.

O6opynoBanue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHHM, akBaprUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMbD.

JlaGopaTopnasi paGora «l3yueHue pa3zHOOOpa3usi MEIKHX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYypcHs «DKCKYpCHs B TUIIUYHBIM OMOTreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKYpcUsi «DKCKypCUsS B arpodKOCHUCTeMy (Ha TOJie WM B TEIUIUYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — obOmemnanerapHas oOojiouka 3eMIHM, TJI€ CYUIECTBYET WIIH
CylllecTBOBajia XU3Hb. PazBuTue mpeacrtaBieHuil o ouocdepe B Tpyaax J. 3rocca.



Yuenune B. U. Bepnaackoro o 6mochepe. O6mactu 6uocheps u e€ cocra. JKupoe
BeIecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyulecTBOBaHUsl O6uochepbl. OcobeHHocTH Grocdepbl Kak
rJ1I00aJIbHOM 3KOCcHCTEMBI. J{nHaMHuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHUI
B Ouocdepe.

3oHasbHOCTE Ouocdepsl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbBIE U IUPOKOJIMCTBEHHBIE JIeCa, CTEIU, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECA, BBICOKOTOphs. KiuMar, pacTUTENbHBIA U )KUBOTHBIM
MHUpP OMOMOB CYIIIH.

Ctpykrypa U QYHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHIMAa U
onochepHbIX PyHKIUI.

JlemoHcTpanuu

[Toptpetsi: B. 1. Bepuanckuii, 3. 3rocc.

Tabmunel u cxembl: «I'eocdepnl 3emnn», «KpyroBopor azora B ImpUpPOJIE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopoja B TPUPOJE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emam», «TyHapay, «Talray, «Cmemannasiii gecy, «IIMpOKOIMCTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlyctoiHsy, « Tponnueckuii gec.

O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek U OKpy:Ka0IIas cpeaa

DKOJIOTUYECKHE KpU3UChI U WX MNpuuyuHbl. Bo3zaeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHue BO3AyHIHOM cpenpl. OxpaHa BoO3ayXa. 3arps3HEHUE
BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenune mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTPONOreHHOE BO3JIEHCTBUE HA PACTUTEIBHBIN M KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO W JKMBOTHOTO MHUpa. OCHOBHBIE MPUHIMUIBI OXPaHbl MPUPOJIBIL.
Kpacupsie kuuru. Ocobo oxpansembie mnpupognsie Tepputopuu (OOIIT).
Bboranndeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS UYETOBEYECTBA W MPHUPOIBI.
PanimonanibHOE ~ TPUPOJIONONIB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIHE 3aKOHOMEPHOCTH TIJI00ATBHBIX SKOJOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSATHBIE TIOCIIECTBUS.

Pa3BuTHe METOJOB MOHUTOPWMHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosaHus nepexooa K pecypcocbepezaroweti u
KOHKYPEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonuvie cucmemvl, obecneuusaiowjue O00CmMyn K
uHgopmayuu no COCMoAHUIO OMOENbHLIX U008 u dxkocucmem. (OcHoBbl



IKopeadbuumayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUSMUL.
Pexoncmpyxyus MopcKux u HazemMHbLX 3KOCUCTEM.

JemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHe  atMoc(epbD»,  «3arpsi3HEHue
ruapocdepsl», «3arpsisHeHue mouBby», «llapaukoBeii  AdhdexT», «Ocobdo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxpaHsSeMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanun, KpacHol KHATH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOy4JaromuMHCs TPOTpaMM CPEAHEro OoO0Iero o0pa30BaHUS: JHUYHOCTHBIC,
METanpeaIMETHBIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTAaTOB OCBOEHUS MPOrPAMMBI MO OHMOJIOTUU
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IPAXKIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, Haluuue momueayuu K OOy4eHUIO  OWOJIOTHUH,
yeneHanpasiennoe pazeumue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W HCTOPUYECKUX TPATUIUN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJCTBOBATHCA B CBOEH
JESITEILHOCTH I1I€EHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, TMPUCYIIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUsl, Haluyue  HpPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbL, CHOCOOHOCMU CMAsums eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EIUWHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS WU
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApPIIEMY MOKOJICHUIO,
B3aMMHOT'0 YBa)XKCHUS, OEPEKHOr0 OTHONIIECHUS K KYJbTYPHOMY HACJICAUI0 U
TPpAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYyXaroulen cpene.

JluyHOCTHBIE pe3yibTaThl OCBOEHUSI ydeOHoro mpeamera «buomorusy
JOJDKHBI OTPakKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYaOIIUXCS PYKOBOJICTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEHW TMO3UIIMECH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
OMbITA U OMbITA ACSATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIILHOU IESITENHLHOCTH, B TOM YKCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON MEITENBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YUYEOHBIX U MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TMO3UIUIO0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMH U
COIMATIBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AESATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCUNCKOU TPaKTaHCKOH UICHTUYHOCTH,
MaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH TNEpes
Ponunoil, ropaoctu 3a cBOM Kpai, cBOO PoanHy, CBOM S3BIK W KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOHOMY HACJICANIO U TTaMSITHUKAM MPUPOJbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWOJOTWH, TOHMMAaHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIEeCTBa;

ueiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO U 3ammure OtedecTsa,
OTBETCTBEHHOCTbH 3a €ro CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEWHOW JKH3HHM B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIEHUN;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3ACHCTBHUS )KUBOM IPUPOJIBI U €€ NEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOpMHPOBAHMS KYJIbTYPbl 30POBbSI U
IMOIMOHAJIBLHOIO 0JIArONoJy4Yns:

MOHMMAaHUE W peaju3anus 370pOBOTO U 0e30MmacHoro obpasza KU3HH
(3mopoBO€  TUTaHUE, COOJIOJIEHUE TUTHEHWYECKUX TpaBWI W HOPM,
COQIAaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryJspHas Qu3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3]I0POBBIO;

MMOHMMAHUE LEHHOCTH TMPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHUE IIECHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKOM U COILMAbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyI0 JEATEIbHOCTD;

HWHTEpeC K pasinuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymed mnpopeccuu U PpeaJu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JIOrH4e€CKOro BOCIMTAHMS:

HKOJIOTHYECKH I[EJeCO00pa3HOe OTHOIICHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYpbl: IPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPY’KaIOIIEH CPEbI;

OCO3HaHHE TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPH HU3YYEHUH OHOJOTHH
3HaHWSI W YyMEHHUS TIpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIHHBIM
MPUPOOIOIb30BaHUEM  (COONIOZCHUE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEPHI);

AKTUBHOE HENPUATHE JIEMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOIHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOM HaIlPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIbLHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATENBHOCTH IKOJIOTMUECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIUAjore
KyJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIIBCKOM KYJBTYpbl KakK CpEICTBA
B3aMMOJICUCTBUS MEXY JIIOAbMU U MIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJid B
(GbopMUPOBaHUN PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IPEJICTaBICHNUS 00 OKpYXarolleM MHpE Kak O €IUHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOM LHMBUJIM3ALIUU:
o0ecrieueHuss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJIa U3 INIO0ANBHBIX 3KOJIOTMYECKUX MPOOJIEM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCIOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OWOJOTMYECKUX 3HAHMM B LEIAX
NOBBILICHUsSI OO0IIEeH KyJbTypbl, €CTECTBEHHO-HAy4HOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAJIbHOW I'PaMOTHOCTH OOydaromuxcs, GopMUupyeMoil
MPU U3yYEeHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IIOJIy4aeMble 3HaHUSA JUIs aHalIu3a MU
OOBSICHEHMSI SIBJICHUM OKpY)KAIOIIEro MHpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust Ipo6JieM B peabHbIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JEeSATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO JEATENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HaHMW MO OWOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ybTaThl OCBOSHUsI ydueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIC I (OPMHUPOBAHUS MHPOBO33PECHUS OOYyUaIONMUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHSITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa U CcHenu@UKy METOAOB IO3HAHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SIBIICHHUE, MPOIIECC,
CUCTeMa, HAy4YHBIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHMe,  HAOMIOJIeHWe,  HW3MEpPEHUE, OKCIEPUMEHT U JpYTue);
yHUBEpCaJlbHble Yy4yeOHbIe JielcTBUsS (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIE,

PEryJISTUBHBIE), oOecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH M  COLMAJIBHOM KOMIIETEHIMH OOyYaroIIMXCA; CIHOCOOHOCTH
oOyuaroumxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUS U  yHUBEpCaIbHbIE yueOHble JIEHCTBUS B
II03HABATEIbHOU U COLMAIIBHOU IIPAKTHKE.

B pesynprare wu3ydeHus OWONOTHMM Ha YPOBHE CpEAHETO OOMIETo
oOpazoBanus y oOywaromerocs OyayT cGhOpPMHPOBAaHBI TO3HABATEILHBIC
yHUBEpCalbHbIe yUeOHbIE AEUCTBUS, KOMMYHUKATUBHbIC YHUBEPCATIbHBIE YUCOHbIE
NEUCTBUS, PETYJISTUBHBIC YHHBEPCAJIbHBIE YydYeOHBIC JCUCTBHUSA, COBMECTHAs
JESATETHHOCTD.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIero
0o0pa30BaHus JJOJKHBI OTPAXKATh:

OBaanenue YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJoruveckKue aeMcTBus:

CaMOCTOATENLHO  (QOpPMYJNHMpPOBATH W aAKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITTUICHUS
(amanu3a, cMHTE3a, CpaBHEHMSI, KilacCH(pUKAIUU, 0000IIECHHMS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUN (BBIIETATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C JIPYTUMH TTOHSATHSIMH);

OTIPENENSITh TEIN JeATEIBbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI JACATEIHHOCTH C TTOCTABICHHBIMHU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHUS I OObSICHEHHUS! ()aKTOB U SIBIICHUMN
YKUBOU IIPUPOJBI,

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS TIPEJICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHalIn3a MUMEKUIUXCS
MaTepHaIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH paboOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKUE 1eCTBUA:

BJIJIeTh HABbIKAMH YUEOHO-UCCIIEA0BATENbCKOW U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi MpoOiieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/0B PEUIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHUIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYYHBIM TUI MBIIUIEHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BATEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISIT NIPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThI IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELIEHHA 3aJa4yd Ppe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILIECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M IMPAKTHYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIleHus,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAy4YHO-TIONMYJIAPHOW JUTEparype, OHOJOTMYECKUX CJIOBapsAX MU
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B WHTepHeTe), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbopMyIHUPOBATh 3aMPOCHl U MPUMEHATh Pa3IMYHbIC METOJbI MPH IOUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsi BHIOJHEHUSI YUY€OHBIX
3ajay;

MpUOOpETaTh OMBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oounosornyeckor nHGopMaruu (Cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEACTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3amuThl  uH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBISATH KOMMYHUKAIIMH BO BCeX chepax >KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXACHHS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/1ay, YIYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAasiora Uiy JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSIBISATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHONW W WHIWBHUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YYETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YIeHa KOJUICKTHBA,;



IPUHUMATh LEJM COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBaTbH MU
KOOPAUHUPOBATh JEWUCTBUS MO €€ JIOCTMKEHHUIO: COCTaBJISITh IUUIAH JEHCTBUM,
pacnpenensiTh poiu ¢ YYETOM MHEHHUW YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO YYaCTHHKA KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLIEHMBaTh HWJEW C TO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IHYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OgByaieHHe YHMBEPCAIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszanus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS NpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUM LIENEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX IO OTHOIICHHUIO K >KMBOM MpPHUPOE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl ¢ y4ETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMLHMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJCTh HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU AaHAIU3E pPE3YJIbTAaTOB
NESATEINbHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU AaHAJIU3E pPE3YJIbTaTOB
NESATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULUU JPYTOro YeJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIle pe3yabTaThl OCBOEHHUS COJIEpXKaHUS Y4yeOHOTO MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecleueHue
npoduibHOro  OoOydenust  oOydvaromuxcst  Owonmoruu. OHHM  BKIJIIOYAIOT:
cnenupuyeckue il OMOJIOTUM HAYyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIIMU U MPEOOPa30BAHUIO 3HAHMM, BUBI JACSATEILHOCTH IO
MOJIYYE€HHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 110
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA yueOHoro npeamera «buonorus» B 10
Kjlacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIEHHH TpolJieM  palMoHAIBHOTO
MIPUPOJIOTNIOIB30BaHUS, O BKJIaJE€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMO0JIOTHH;

BJIQJICHHE CHUCTEeMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOTOJIaralIre OUOJIOTHYECKUEe TEPMUHBI U TOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPETYJISIHSA, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKHUE TECOPHUH
(xknerounas Teopus T. [lIBanua, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopust
HacnenctBeHHoctT T. Moprana), yuyenus (H. WM. BaBuioBa — o0 1eHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pAaCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIIIICHUS, YACTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TroMOJIOTMYECKUX pPSAJOB B
HacJIeACTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), IIPUHLIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAYyYHOI'O TMO3HAHMs, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
Ha0JII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MMPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHHS OPTAaHOB U CHCTEM
OpraHOB pAacCTE€HUM, >KUBOTHBIX, YEJIOBEKA, MPOLECCOB KUZHEIEATEIbHOCTH,
IPOTEKAOIIUX B OpraHM3Max PacTEHUH, )KUBOTHBIX U Y€JIOBEKa, OMOJIOrMYECKUX
MPOLIECCOB: 0OMEHa BEIIeCTB (MeTadoIM3M), MpPEeBpaICHUsI IHEPTUU, OPOXKEHHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIMOB MUTAHUS, (POTOCHHTE3A U XEMOCHUHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATILHOTO PAa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYAJIbHOIO  pa3BUTHs ~ opraHu3smMa  (OHTOTEHE3a),
B3aMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOMIAaMH KIETKH U HX
GYHKIUSIMHE, CTPOEGHHEM KIETOK pPAa3HBIX TKaHeW W uX (QYHKIUAMH, MEXKIY
OpraHaMd M CHCTEMaMU OpIraHOB Yy pPAacCTeHUM, >KUBOTHBIX M 4YEJIOBEKa U MX
GyHKUUSIMHE, MEXIY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taramu
oOMeHa BeIIeCTB, dTallaMu KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTHUIIOM M
dbakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISIBJISATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPIyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JUIsl JJOKAa3aTeJIbCTBAa POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE peniath OMOIOTUYECKUE 3a]]a4H, BBISIBIISATH IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEX/Iy UCCIIEyeMbIMH ONOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JIeIaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JTA0OPATOPHBIE U TPAKTUYECKHUE pabOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ yu4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, TMPOBEPATH WX OKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOpMyJIUpys Ledb HCCIEAOBAHUSA, aHAIM3UPOBATH IMOJYyUYEHHBIC
pE3yNbTaThl U I€NIaTh BHIBOJbL;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIbCKON paboTe 1Mo OHOoJIoruw,
9KOJIOTUHA YW MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3yJbTaThl HAa  YYEHHMUYECKUX

KOH(pEPEHITUAX;
yMEHHE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX HCCICIOBAHUN B
obmacth  OWONOTMM W MEIWIHUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE T€HOMa M CO3/[aHWE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIISATh OCO3HAHHBINM BHIOOp Oynymier mnpodeccruoHaabHOMI
JeSATEILHOCTH B 00JacTH OUOJIOTUU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034MiCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YrayOJsTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHbI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPOQECCUu U
OpoAODKeHHE OWOJIOTMYECKOro 00pa3oBaHUS B OpraHM3allsIX CpPEIHEro
po(eCcCUOHANLHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUA ydyeOHOro mnpenmera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJHM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MHpa, B MNO3HAHWU 3aKOHOB MPHUPOJABI M PEIICHUH HKOJIOTHYECKUX
npoOJeM 4YelOoBEYecCTBa, a TAaKK€ B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
IPUPOIOTIOIB30BaHUs, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIAJIETh CHUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpEAeNeHUs] U TOHHMAaHHWE CYUIHOCTHM OCHOBOIIOJIAralomnuX OHWOJIOTMYECKUX
TEPMUHOB M TMOHATHM (BHUJ, 3KOCHCTeMa, Ouocdepa), OHOJIOrHUYECKHE TEOPUU
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUECHHUS
(A. H. CeBepuoBa — 0 myTsX U HamnpasJIeHUsX 3Bosonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus JIx. Xapau u B. BaiinOGepra,
3aponeiieBoro cxoacrsa K. M. bapa), npasuna (Munumyma lO. JluOuxa,
HKOJIOTHYECKON MHpaMuJibl dHEpruu), rumnore3sl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMM  HAyYHOTO  IO3HAHUA,
HCIOJIb3yEeMbIMHU B OMOJOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB M SKOCUCTEM
(omucaHue, U3MepeHue, HaOIoJeHNe, HPKCIEPUMEHT), CIIOCOOaMM BBISIBJICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIICNIATh CYHIECTBEHHbIE NPU3HAKU: BHUJOB, OHOT€OIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, JBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, JIONaTPUYECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBMXKYLIUX CHJI SBOJIFOLMU HA T€HO(OH] MOy,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Ccpejie OOMTaHMsI, YepeJOBaHMs HalpaBiICHUM
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3BOJIOLUH,
JBIKYIIMMHM CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX JKOCUCTEM M
MPUCTIOCOOICHUAMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  MPU3HAKM  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie OOWTaHUs, aOMOTHYECKMX U OMOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€il  OpraHM3MOB B  COOOIIECTBaXx,
aHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKA3aTeNIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, €AMHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpazus BHUAOB HU
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOIOTUYECKUE 3a]]a4H, BBISIBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXJ1Y UCCIIEyeMbIMH OMOJIOTUYECKUMU MPOLIECCAMHU U SBJICHUSIMH, JI€1aTh
BBIBO/JIbI U TPOTHO3bI HA OCHOBAHMM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M TpPaKTUYECKHUE padoThl, COONIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJBUTaThb TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMH, (QOpMyJupys Ledb HCCIEAOBAHUSA, AHAIM3UPOBATH IOJyUYEHHBIE
pe3yNbTaThl U AENaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATENIbCKON paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  NPEACTAaBIATH  MOJYYEHHBIE  Pe3yJbTaThl HAa  YYEHMUYECKUX
KOH(epeHIusX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETOBEKa
U YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBHUIX M CIOCO0aX MpPeaOTBpAICHUS
ri100aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESITENIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, PUPOIOTIOIH30BAHMS, METUIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBA, IMHUIIEBOU
IPOMBIIIIEHHOCTH, YIJIyOJIATh I103HABATEIbHBIH MHTEPEC, HANpPABICHHbIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYyIOIIEH mpodeccun U MPOIOIDKEHHE
OMOJOrMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEro MpOo(PEecCHOHAIBHOIO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne i/l f;:rt::f;::me PAISIOB K TEM Beero Konrpoasnbie | IlpakTudyecku E)Ig;(zll):)ooBBabTI:.])mHme
padoThI e padoThblI pecypebi
1 buomnorus xak Hayka 1 0 0 https://resh.edu.ru/
2 JKuBble cuCcTEMBI U UX U3YUYEHHE 2 0 0 https://resh.edu.ru/
3 buonorus knetku 2 0 0 https://resh.edu.ru/
4 XUMHUYECKasi OpraHu3aiusl KIETKH 9 0 0 https://resh.edu.ru/
5 Crpoenne 1 QyHKIUH KICTKH 8 1 1 https://resh.edu.ru/
6 OOMeH BellecTB U MPEBPAIlEHUE SHEPTUU B 9 0 0 https://resh.cdur/
KJIETKE
7 HaCHeHCTBeH?aH HHpOpMALLHS 9 0 0 https://resh.edu.ru/
peanuzanus e€ B KJIETKe
JKU3HEHHEIN IUKIT KIETKA 0 0 https://resh.edu.ru/
9 JKU3HEHHBIN [IUKIT KIETKH 0 1 https://resh.edu.ru/
10 Crpoenue U pyHKIUN OPraHU3MOB 14 1 0 https://resh.edu.ru/
11 Pa3zmHOXeHUE U pa3BUTHE OPTaHU3MOB 8 0 1 https://resh.edu.ru/
12 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0 0 https://resh.cdu.ru/
W3MEHYUBOCTH OPraHU3MOB
13 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1 https://resh.edu.ru/
14 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 0 1 https://resh.edu.ru/
15 I'eneTuka yenoseka 0 0 https://resh.edu.ru/
16 Cenexkuusi OpraHu3MoOB 4 0 0 https://resh.edu.ru/




17 BrorexHosorus u cuaTeTUYECKast OMOJIOT U 2 https://resh.edu.ru/
18 PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHMe pa3/iesioB U TeM uudposbie
Ne i/m P Kontpoabusie | IlpakTnyecku (ucpp :
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypchl

3

| apoKJeHue I/Iupa3BI/ITI/Ie HBOJIFOIIMOHHBIX 4 0 0 https://resh.edury/
MIpPE/ICTaBICHHA B OMOJIOTHHU

2 MuxkposBonronus U €€ pe3ybTaThl 14 0 https://resh.edu.ru/
Makpo3BoJTIOIIUS U €€ pe3yIbTaThl 6 https://resh.edu.ru/
[Ipoucxoxnaenue u pas € XKu3 a

4 POHCXOAACHHE 1 PASBITHE HHSHH 1 15 0 0 https://resh.edu.ru/
3emie

5 [IpoucxoxaeHue 4eaoBeKka — aHTPOIIOTEHES 10 1 1 https://resh.edu.ru/
DKOJIOTHSI — HayKa O B3aMMOOTHOILLIEHUAX

6 OpraHU3MOB Y HaJOPraHU3MEHHBIX CUCTEM 3 0 0 https://resh.edu.ru/
C OKpYKarolleu cpeaou

7 OpraHu3Mebl ¥ cpesia OOUTaHUS 1 https://resh.edu.ru/
DKOJOTHS BUJIOB U MOIMYJISIIHI 0 0 https://resh.edu.ru/
DKOJ0THUs COOOLIECTB. DKOJIOTHYECKHE

9 KoAomt HICCTE. JKOTOTIHECRH 12 1 0 https://resh.edu.ru/
CHUCTEMBI

10 Bbuocdepa — rmobanpHast SKocUcCTEMA 0 0 https://resh.edu.ru/

11 YenoBek U OKpyKarolas cpeaa 0 0 https://resh.edu.ru/

12 Pe3epBHOE Bpems 2 0

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 2




IMPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NMPoBePSIEMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEr0 00IIIEro
o0pa3zoBaHus

CdopMUpOBaHHOCTh 3HAHWUK O MECT€ W PONH OMOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B hopmMupoBaHUHN COBpPEMEHHOI
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIbI U
pEIIeHNH )KMU3HEHHO BaXKHBIX COLUAIbHO-3TUYECKUX, SKOHOMHUYECKHUX,
HKOJIOTHUECKUX MPOOJIEM UEIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoOHATBHOTO TPUPOIOTIONB30BAHUS, B JOPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTHH

Brnanenne cuctemoil 3HaHMM 00 OCHOBHBIX METOAAX HAy4YHOTO
MIO3HAHUS, UCIIOJIb3YEMBIX B OHMOJIOTMYECKHX HCCIEIOBAHHAX JKHBBIX
O0BEKTOB ¥ DJKOCHCTEM (ONHCaHHE, W3MEpEHHEe, NPOBEJCHUE
HaOMo/IeHuil); crnoco0aMu BBISBICHHUS M OLIEHKM AaHTPOIIOTE€HHBIX
VM3MEHEHUH B IIPUPOJE.

VYMeHue BBIABUTATh THUIOTE3BI, MPOBEPATh MX SKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (GOpMYIHpys Iellb HCCIEIOBaHUS, aHAJIU3UPOBAThH
HOJTyYEHHBIE PE3yJIbTAaThI U JIeNIaTh BBIBOJIBL.

BrisBieHHE 3aBHCHMOCTH  MEXIy HCCIEIyeMbIMH BEJINYHHAMM,
00BsICHEHUE MOIYUYEHHBIX PE3yJIbTaTOB U (hOPMYJIUPOBAHHUE BHIBOJIOB C

HCITIOJIb30BAHHUEM HAYYHBIX HOHSITPIf/’I, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BIAAETh CHCTEMOM OHOJOrMYECKMX 3HAHHUH, KOTOpas
BKJIIOYAET: OCHOBOINOJIAraloIfe OUOJIOrMYECKUe TEPMUHBI U TOHSTHS
(KM3Hb, KJI€TKa, TKaHb, OpraH, OpPraHu3M, BUJ, MOIYJISALKS, SKOCUCTEMA,
OuorieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOUYHBIA UMMYHHUTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, JTUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOM3BECHME, HaCJIEJCTBEHHOCTD, WU3MEHYMBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosnormueckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
Ilneiinena, P. Bupxosa; KIOHAJIBHO-CENIEKTUBHOTO UMMyHHTera Il
Opnux, .M. MeynnkoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomtonmonHas

teopus Y. JlapBuHA, CHHTETHYECKass TEOPHUS SBOJIOLWU, TEOPHUS




antpororeHeza Y. Jlapsuna; Teopus OmoreorneHo3a B.H. Cykauépa;
yuenne H.M. BaBunoBa o meHTpax MHOTOOOpa3us M MPOMCXOMKICHUS
KyJbTYpHbIX pacTeHuid, ydyeHue A.H. CeepuoBa o0 mNyTtax u
HaTpaBIICHUSX dBONIOINH, yaenue B.1. Bepraanckoro — o 6uochepe);
3aKOHBI (€IUHOO0Opa3Hs MOTOMKOB MEPBOTO MOKOJICHHUS, PACIIETLICHUS
MPU3HAKOB, HE3aBUCHUMOTO HacjelAoBaHHWs Tpu3HakoB ['. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs MPU3HAKOB W HapyLIECHUs CUEIUICHUS
reioB T. MopraHa; TOMOJOIMYECKHX PSIJOB B HACJIEICTBEHHOU
m3menunBoctd H.M. BaBuinoBa; renetmueckoro paBHoBecus Jx.
Xapmu u B. BaitnOepra; 3apoasimeBoro cxoxactBa K. bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mrosuiepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuarMyMa FO. JInOGuxa, SKOJOTHYECKOH NMUPaMHUABl YHCEIl,
0roMaccel U YJHEPTHUH);

runote3bl (koamepBaTtHod AWM. Omnapwna, nepBUYHOTO OyiaboHa JIXK.

Xonpeiina, mukpocdep C. Dokca, pudosuma T. Uek)

YMenue pemaTtb IMOHUCKOBBIC OHOJIOTUYCCKHUE 3aJa4l, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBsA3U MCXKIOY HCCIIEAYyEMBbIMU
OMOIOrHYCCKUMU OGBCKT&MI/I, nponeccaMm W ABJIICHUAMU; OCJIATh
BBIBOABI X IIPOTHO3bI HA OCHOBAHHWH ITIOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTHUIIMYCCKHUEC CXCMbI CKPCIIUMBAHHWA MJIA PAa3HbBIX THUIIOB
HACJICAOBAHUSA NPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DOHCPI'MU B OKOCUCTEMAX (I_[eHI/I IUTaHWA, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXKAY CTPOCHHEM U
(GYHKIOMSIMU: OpraHOMJOB, KIETOK pa3HBIX TKaHEH, OpraHaMu W
CHUCTEeMaMH OpraHOB y pACTCHHH, JKMBOTHBIX M YEJIOBEKa; MEXIY
sTaraMy 0OMeHa BELIECTB; 3TallaMH KJIETOYHOTO ITUKIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi AIMOPHOHAIFHOTO Pa3BUTHSI; TEHOTUTIOM
u (QeHotunoMm, ¢eHotunoM U (pakTopamu cpeabl  OOUTaHMS,
IpOLECCaM  DBOJIIOIIMM;  JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX 3KOCHCTEM M TPHUCIIOCOOJIICHUSIMH K HHUM

OpraHnu3mMoB

YMeHue BBIJIEIATh CYIIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK IPOKAPUOT U FYKAPHUOT; OJTHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOTEOIIEHO30B, IKOCHCTEM U
Oomocepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTCHHIA,
JKUBOTHBIX, Y€JIOBEKA; MPOILIECCOB JKU3HEEATEIbHOCTH, IPOTEKAIOLIIX

B OpraHu3Max paCTCHI/Iﬁ, JKHUBOTHBIX H YCJIOBCKA, OMOJIOTHYSCKUX




mporeccoB: oOMeHa BemecTB (Merabonu3Mm), uHpoOpManuu U
NpeBpaleHHs SHEPTHH, OpOKEHUsI, aBTOTPO(HOT0 U reTepoTpophHOro
TUIOB NMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeTroreHesa, AMOpHOTeHe3a, MOCTIMOPHOHAIBFHOTO  Pa3BUTHS,
Pa3sMHOXKEHUS, WHAWBUIYAIbHOTO PAa3BUTUS OpraHu3Ma (OHTOTreHe3a),
B3aUMOJICVICTBUSL T'€HOB, TE€TEPO3UCa; JEHWCTBHM HCKYCCTBEHHOI'O
orbopa, CTaOWIM3MPYIOLIET0, JBIXKYILEIO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; aJJIONaTpPU4YeCKOr0 M CHUMIATPUUYECKOTO
BUI000Pa30BaHMs; BIMSAHUS IBMOKYIINX CHJI SBOJIOIMH Ha TeHO(OHI
HOIYJISAUK; HPUCHOCOOJIEHHOCTH OpraHU3MOB K cpejne OoOuTaHus,
Yepe/oBaHMs HAIMPABICHUH HBOJIOIUHM;, KPYrOBOPOTa BEIIECTB U

IMOTOKAa S3HCPTHUU B IKOCUCTCMAX

ChopMHPOBAaHHOCT YMEHHS BBIACTATH CYIIECTBEHHBIE IPHU3HAKU
BUPYCOB, KJETOK TIPOKapUOT U DJYKapHUOT; OJHOKJIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJOB, OMOT€OIIEHO30B M IKOCHCTEM;
0COOEHHOCTH TNpOIIeCCOB 0OMEHA BEIIECTB U MPEBPAILECHUS SHEPTUU B
KJeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUecKoro obOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHUS, pa3BUTHA U
pa3MHOKEHUS, UHIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
00pBOBI 3a CyIIeCTBOBaHNE, ECTECTBEHHOTO 0TOOPa, BUI00OPa30BaHH,
NPUCTIOCOOICHHOCTH OPraHU3MOB K cCpele OOWTaHUus, BIHMSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHHUI B 3KOCHUCTEMaX
CBOEW MECTHOCTH, KPYTOBOPOTa BEIECTB W TPEBPALICHUS DHEPTUH B

ouochepe

YMmeHne UCIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTNYECKYI0 TEPMUHOJOIMIO M CHMBOJIMKY Ul JOKa3aTeIbCTBa
POJCTBA OPraHMW3MOB Pa3HbIX CUCTEMATUYECKUX TIPYII; B3aHMOCBS3H
OpraHM3MOB U Cpeapl OOWTaHUS; €IWHCTBA YEJIOBEUECKUX pac;
HE00XOIMMOCTH 3/I0pPOBOT0 00pa3a )KM3HH, COXPAHEHUS Pa3sHOOOpa3Hs
BUJOB M HKOCHUCTEM KakK YCJOBUS COCYLIECTBOBaHMSA IPUPOABI U

YCJIOBCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HHMOPMALUI0 OHOJIOTHYECKOTO
COACPpIKaHNA, HUHTCPHPECTUPOBATE ITHYCCKUEC ACIICKThI COBPEMCHHBIX
HCCIIeIOBaHUM B OuoJIoruu, MEIULIMHE, OHMOTEXHOJIOTUU;
paccMaTpuBaTh TJI00aTbHBIC IKOJIOTUYECKHE POOIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBEHHYIO
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HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UAN

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

brnonorns xak HayKa. JKuBnie cucTeMBI U X HN3YUYCHUC

1.1

CoBpemeHHass Ouonoruss — KOMIUIEKCHAas Hayka. bHOIOTWYecKHue HayKu U
HN3y4aceMbIC HMHU HpO6J’IGMBI. q)}IHI[aMeHTaJ'H)HI)Ie, IMPUKIAAHBIC W ITOHMCKOBBIC
HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HavueHne OwWoaorud B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ OMonorueil. 3HaueHUEe OMOJOTUU B
MPAKTUYECKON JEeSATeIbHOCTH YeJlIOBEKa: MEAUIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IPUPOIBI

1.2

JKuBble cucTeMBbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CJIOKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIIPOM3BEICHUE, PA3/IPAXKUMOCTh, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, MOIYJIALIUOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(buoreonienoTnueckuii), OmocdepHsiid. [Iporeccrl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIE TPU3HAKH KHUBOTO. JKU3HB Kak ¢opMa CYIIECTBOBAHHS

MaTepuu

1.3

Metonpel Ouonoruueckor Hayku. HaOmrogenue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MmeraaHanu3. lloHsaTtue o 3aBUCMMOM UM HE3aBUCUMOWU
nepemeHHoM. [InmanupoBanue skcnepumenTa. [locTaHOBKa M mpoBepka TMIOTES.
HyneBast rumore3a. [lonsrtue BBIOOpKM H €€ pocToBepHOCTh. Pas3bpoc B
Ouonornueckux JaHHbIX. OILlEHKa JOCTOBEPHOCTH HOJYYEHHBIX PE3yJIbTaTOB.
IIpynunHBl MCKa)KEHMsI pe3yJbTAaTOB JKCIEepUMeHTa. lIoHATHE CTaTHCTHYECKOro

TECTa

Kietka xak Ononoruyeckas CUCTEMA

2.1

Knerka — cTpykTypHO-(yHKIMOHANIbHASL €UHULIA >KUBOrO. VIcTOpHs OTKpBITHSA
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHH.
MeTobI MOJIEKYJISIPHOHM M KJIETOYHOW OMOJIOTHH: MHUKPOCKOIIUS, XpOMaToTpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHnmanbHOe

eHTpU(yTHpOBaHNE, KYJIbTUBUPOBAHNE KIIETOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u

e€ poiib KaK PACTBOPHUTENS, PEareHra, y4yacTue B CTPYKTYPUPOBAHUU KIIETKH,




TeIrioperyniauud. MuHepajabHble BelecTBa KIETKH, UX OHOJIOTMYECKash poJib.
Posib KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnonumepbl. benku. AMUHOKHCIOTHBIH cOocTaB  OEJIKOB.
Crpykrypsl OesnkoBoM Mouiekynbl. IlepBuuHas cTpykTypa Oeinka, NeNTHAHAs
CBsI3b. BTOpuuHas, TpeTHuHas, uYeTBEpTUYHAs CTPYKTyphl. JleHaryparus.
CoiicTBa 6enkoB. Kinaccuduxanus 0enkoB. buonornueckue GpyHkunu 6enKoB.
VYrneBoabl. MoHOcaxapuibl, JUCaXapuabl, OJUTOCAXapUAbl W MOJIHUCAXAPUJBL.
O6mmii maH CcTpoeHUusT W (PU3MKO-XMMHUYECKHE CBOWCTBAa  YTJIEBOJOB.
buonornueckue GyHKITUU YTIIEBOOB.

Jlumuaer. TmapodunsHO-THIPOPOOHBIE CcBoOMcTBa. Kitaccudukanus JHAMHUIOB.
Tpurnuuepuasl, ¢GochoUnuabl, BOCKH, CTEpOUbl. buonornyeckue QyHKIIHMH
munuaoB. O0mue cBolcTBa OMOIOTUYECKUX MEMOPAH — TEKy4eCTh, CIOCOOHOCTh
K CaMO3aMbIKaHHIO, OTYITPOHUIIAEMOCTb.

Hyxneunosbie kuciorsl. JHK u PHK. CrpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneotuapl. Tlpuamun kommiuementaproctu. [lpasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnupanib. Mectonaxoxxaenue u ouonorndeckue ¢pynkuuu JJHK.
Bunst PHK. ®yukiun PHK B kietke.

Crpoenune wmoinekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonornueckue ¢pynkunu AT®. BoccTaHoBiieHHbIE TEPEHOCUNKH, UX (PYHKINHU B
kietke. CexkBenupoBanue JJHK.

CrpykrypHast Owonorus: OMOXUMHYEcCKHe U Ouodu3mueckne WCCIeIOBAHUS

CcoCTaBa U HpOCTpaHCTBCHHOﬁ CTPYKTYPBI 6I/IOMOJ'I6KyJ'I

2.3

Tumbl  KJIETOK: dJyKapuoTW4ecKas ©  mIpokapuoTmyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KICTKH.

CrtpoeHue mMpoKapuoTHUECKOW KieTku. KierouHast cTeHka OakTepuii W apXeu.
OcobeHHocTH CTpoeHUsT TeTepoTpoHON M aBTOTPO(GHONW MPOKAPUOTHUYECKHX
KJIETOK. MecTo U poJjib MPOKApUOT B OMOIIEHO3AX.

Ctpoerre W (yHKIIMOHHPOBAHWE DYKAPHOTHUECKOW KIeTKH. llmazmaTmueckas
MeMmOpana (mazmanemma). CTpykTypa Iula3MaTHueckoil memOpansl. TpaHcrnopt
BEIIECTB Uepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHbIA  (muddysus,
obneruénHast nuddys3us), aKTUBHBIN (NMEPBUYHBIA M BTOPUYHBIM aKTHBHBIN
Tparcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-kalineBoro
Hacoca. DHJIIOUWTO3: MHHOIMTO3, (aromuro3. DK301uTo3. KierodHas CTeHKa.
CtpykTypa 1 GYHKIHHU KIETOYHON CTEHKU PaCTeHUH, TpuOOB.

Hurormazma. I{utozomns. Ilurockener. JIBmxkeHue muToruiasMbl. OpraHoubI
kiaetku. OpHoMeMOpaHHBIE OpPraHOW/AbI KIETKH: SHAOIUIA3MaTHYeCKas CeTh
(BIIC), ammapat ['onbakH, TH30COMBI, X CTpOCHHE M (PYHKIMU. B3amMocBs3b
OJTHOMEMOpaHHBIX OPraHOMAOB KJeTkH. CTpoeHue TPaHyJISIPHOTO PETUKYIyMa.

CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['maakuit




(arpanyysipHBIN) SHIOIUTA3MaTUYECKH peTukyiayMm. CekperopHas ¢GyHKIUS
armapara [onbmxu. TpaHCHOpPT BElIECTB B KIIETKE. Bakyoyln pacTUTENbHBIX
kietok. Kierounsrit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crpoenne ¥ (yHKIMHM MUTOXOHAPHM M Tuiactui. llepBuyHBIe, BTOpUYHBIE U
CIOXHBIE  IUIaCTUABl  (OTOCHUHTE3UPYIOUIUX  DYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JICUKOIUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranownabl kietkun CtpoeHne W (GYHKIIMM HEMEeMOpaHHBIX
OpPraHoOM/IOB KJIETKH. PubocoMel. MukpoduiaaMeHTbl. MbIeyHble  KIETKH.
Muxkpotpybouku. Krerounsiii mentp. CTpoeHHe H IBWKEHUE IKIYTHKOB U
pecHruek. MukpoTpy0O0oUKkH uToruia3mel. LleHTprors.

SAnpo. Obonouka spa, XpOMaTHWH, KapUOMIa3Ma, SIAPBIIIKUA, UX CTPOSHUE U
bynkuun. SnepHbiii 6enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE
XpOMOCOM B HHTEp(}a3HOM spe. benku XxpoMaTuHa — TUCTOHBI.

Knerounsie BiimoueHusi. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuoT

(pacTUTENBHOM, YKUBOTHOM, TPUOHOI)
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AccUMUIISIIIASL U TUCCUMUIISALIAS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIA M TeTepoTpOHBIH. YYacTHe KHCIOPOJa B OOMEHHBIX
nporeccax. JHepreTudeckoe obecriedeHne KieTku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluuid KIETOYHOTO
Merabonmzma. DepMEHTH, UX CTPOCHHUE, CBOMCTBA M MEXAHU3M JEHCTBHUS.
Kodepmentsl. Otnnuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DepMEHTATHBHBIX
peaKIuii OT pa3IUUHBIX (PAKTOPOB.

[lepBuuHBIiI CHUHTE3 OpraHUYECKUMX BeniecTB B KieTtke. dorocuure3. Poib
XJIOpOoIUTacToB B mporecce QorocuHTe3a. CBeroBas W TeMHOBas (hasbl.
[TponykTuBHOCTH (poTOCHHTE3a. BnusHue paznuuHbIX (PAKTOPOB HA CKOPOCTh
¢dotocuHTe3a. 3HaueHHue (POTOCUHTESA.

XemocuHTe3. PazHooOpas3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOLIIE
OakTepuu, *Kene300aKTepuu, cepoOaKTepun, BOAOPOIHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxkenus. [IpogykTel OpoxeHHS U UX
UCTIOJIb30BaHUE YENIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENN OOIe3HE.

AspoOHBIE OpraHu3Mbl. JTamnbl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTaI. [ uKonu3 — GECKUCIOPOTHOE PACIICIUICHUE TITIOKO3HI.

buonornueckoe OKHCIIEHHME, WIH KJIETOYHOE JbIXxaHue. Poap MHUTOXOHIpUHM B
nporeccax OMOJIOTUYECKOTO OKHCJICHUS. Huknmueckue peaKIuy.

OxucaurensHoe (ochopunnpoanue. [IpenmyiecTBa a3poOHOro myTH oOMeHa




BEILIECTB Iepes aHa3pOOHBIM. D (HEKTUBHOCTh YHEPTETUUECKOTO0 0OMEHA

2.5

Peakuun wmatpuyHOoro cunHtesa. [IpMHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO cUHTe3a. Peanusanus HacneacTBeHHoi nndopmanuu. ['enernyeckuit
KO, ero cBoucrtBa. Tpanckpunuus — matpuudblii cuHTe3 PHK. ITpuHiunen
TPAHCKPUIILUN: KOMIUIEMEHTaApPHOCTh, aHTUIAPAIUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsmus u e€ sranbl. Yyactue tpancnoptHeix PHK B OGuocunTese Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHUHOKUCIOT. Poms pubocom B
OouocuHTe3e Oemnka.

Opranu3zanusi reHoMa y IpoKapuoT U 3yKapuoT. Perysiiys akTHBHOCTH I'€HOB Y
npokapuot. ['munore3a onepona (®. XKakob, XK. Mano). Perymsiiust oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KieTouHbIi roMeocTas.

Bupycbl — HekneTodHble (OpPMBI KU3HU W oOnHraTHbie mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros.

Bupychbie 3a0oneBaHusi 4yenoBeka, KUBOTHBIX, pactenuii. CIINI, COVID-19,

COLHaJIbHBIC U MCIUITMHCKUC HpO6JI€MBI

2.6

Knerounsi 1wmkm, ero mepuoasl u perymsmus. MaTepdasza u  MuTO3.
OcobeHHocTH MpoleccoB, MpoTekaommx B uHTepdasze. [loaroroBka KieTku K
nenenuto.  I[lpecuHTeTndyecknii  (MMOCTMHUTOTHYECKUH), CHHTCTHYECKUH U
MOCTCUHTETHYECKUH (IPEMUTOTHYECKUH ) IEPUOIbI HHTEP(a3BbL.

Marpuunbiii cunte3 JIHK — pernukanus. [lpunmuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, IOJIYyKOHCEPBATUBHBI CHHTE3, AHTUIIAPAJLIEIBbHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomeps! u
TeIoMepaza. XPOMOCOMHBIM HAOOp KIETKM — KapuoTUIl. JIUIUIOMTHBIA |
rariouAHbIA  HAOOpbl XpoMocoM. ['oMosornunbie XpoMocoMmbl. IlonoBbie
XPOMOCOMBI.

Jenenune knerku — muto3. CTtaguu MUTO3a U MPOUCXOJALINE B HUX MPOLECCHI.
Tunsl Muto3a. KapuoknHes u nurokuHe3. buosnornueckoe 3HaueHHE MUTO3A.
Perynsus MmutoTudeckoro nukia kietku. [Iporpammupyemas kinetouHas rudesb
— aronTo3.

(-DYHKI_II/IOHaJ'IBHaH I'€HOMHKA

OpFaHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKHGTO‘IHBI@, KOJIOHHAJIbHBIC, MHOI'OKJICTOYHBIC OpraHu3MbI nu
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBbI pa3MHOXXEHHS OpraHU3MOB: Oecronoe (BKJIOYAas BEreTaTHBHOE) W
nojoBoe. Buapl  Oecronoro  pa3MHOXKEHHS: TOYKOBaHME,  CHOPYJISAIMA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe paszmuoxenue. [lonoBbie kineTku, uiu ramersl. Meio3. Craguu Meiosa.

IToBeneHne xpomocoM B Mero3ze. Kpoccunrosep. brosnorndeckuii cmbica Meno3a




U 10JIOBOTO Iporecca. Meio3 1 ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pasButue. ['ameroreHes y KUBOTHBIX. [loJOBBIE KENE3bI.
OOpa3oBaHue U pa3BUTHE TMOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOrEHes3.
Crpoenue mnonoBbIX KieTokK. OIIOJOTBOPEHHE U 3MOPHOHAIBHOE pa3BUTHE
*KHUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.
WnpuBuayanbHOe pa3BuTue opraHu3moB (oHTorenes). Craaum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe nsarymku). Jpoodnaenue. Tumnbl apobnenus. OcoGeHHOCTH
JPOOJICHNST MIICKOIIUTAIONTUX. 3apOJIBIIIEBbIC JUCTKH (TacTpyJsmus). 3akiaaKa
OpPraHoB M TKaHEW W3 3apOJbIIIEBbIX JINCTKOB. B3auMHOE BIIMAHHE YacTeil
pa3BHBAIOLIETOCS 3apofblia (3MOpUOHAIbHAS HMHIYKLUWA). 3aKiajka IulaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPapXUUYECKHX B3aUMOJECHCTBUI TI'€HOB.
Brusnue Ha SMOpHOHAIBHOE pPAa3BUTHE PA3IUUYHBIX (DAKTOPOB OKpYKaroLIeh
Cpenpbl.

Poct u pazButue xxuBoTHBIX. [TocTamMOpuoHanbHeIi iepuo. Ipsmoe u Henpsimoe
pasButHe. PasButue ¢ Metamopdo3oMm y OECIO3BOHOYHBIX M IO3BOHOYHBIX
JKUBOTHBIX. bHOJOrMueckoe 3Hau€HUE NPSIMOIO U HENPSMOrO Pa3BUTHS, HX
pacripocTpaHeHue B mpupoje. Tumbel pocTa XKMBOTHBIX. DakTOpbl PEryssLuu
pocTta JKMBOTHBIX M denoBeka. CTaauum MNOCTIMOPHUOHAIBLHOTO PAa3BUTHUS Y
JKUBOTHBIX U 4esioBeKa. Ilepnonpl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu pasButue pactenumit. ['ametodur u cmopodut. Meiio3 B
JKU3HEHHOM IMKJe pacreHuid. (OOpasoBaHume crop B Ipolecce Meio3sa.
['ametorenes y pacreHudl. OIUIONOTBOPEHHE U  Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOIHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

Pa3BUTHUC CCMCHHU. MexaHu3MbI peryjisinuu OHTOICHE3a y paCTeHI/Iﬁ " )KUBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHUA MW pPasBUTHUA TCHCTHKM KaK HayKH. OcCHOBHBIE
FCHETHMYSCKHE IIOHATHS M CHMBOJLL I OMOJIOTMYHEIE XpOMOCOMBI, aJIJICJIbHBIC
I'CHbI, AJIbTCPHATUBHLIC IIPHU3HAKH, ,I[OMI/IHaHTHHﬁ n pCHCCCI/IBHHﬁ IIPpHU3HAK,
romMo3urora, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/II[I>I, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIE METOJbI T'CHCTUKHU: FI/I6pI/I,Z[OJ'IOF I/I‘-ICCKI/If/’I, I_II/ITOJ'IOFI/ILIGCKI/II\/'I,

MOJIEKYJISIPHO-T€HETHUECKU
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Monorubpunnoe ckpemuBanue. [1epBorii 3akoH MeHemnst — 3aK0H eInHO000pa3us
ruOpunoB mepBoro mnokoneHus. [IpaBuno gomuHupoBaHus. Bropoit 3akoH
Mennenss — 3aKkoH pacuielyieHuss npu3HakoB. LluTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeInBaHus. [ umore3a 4ucTOTH ramer.

AHanu3upyoiiee ckpenmBaHue. IIpomMexyTouHbId XapakTep HacleI0BaHMS.
Paciennenue npu3HakoB IIpY HEMTOJIHOM JOMUHUPOBAHUH.

JuruGpunnoe ckpemmuBanue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HaCJICJOBaHUA IIPU3HAKOB. ]_II/ITOJIOFI/I‘-IGCKI/IG OCHOBBI III/IFI/I6pI/II[HOFO

CKpCUIMBAHM.




CueruienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CrerieHHoe
HAacJeJ0BaHUE T'E€HOB, HAPYIICHHE CLEIUICHUS MEXAY TeHamMu. XPOMOCOMHAs
T€OpHs HACJIEACTBEHHOCTH.

I'eneruka mnona. XpoMOCOMHBIH MEXaHU3M ONpENEeNeHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbI U TeTeporaMeTHblii MoJl. ['eHeTnyeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HacrmemoBaHue MNpPU3HAKOB, CHEIUIEHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrtema. [lneiioTponuss — MHOXKECTBEHHOE JCHCTBHUE
refa. MHOXECTBEHHBIN ajienu3M. B3auMoaelcTBHe HeaIeIbHBEIX TI'CHOB.

KommiementapHocts. Onuctas. [lomumepus
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B3anmoneiicTBre reHoTuna u cpeasl npu GopMupoBaHuu Genoruna. MsmeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE MPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJICJACTBEHHAs M HACJIeACTBCHHA.

MomudukaimonHass ~ U3MEHYUBOCTh.  Pomb  cpembl B (JOPMUPOBAHUU
MO IM(PMKAITMOHHOW M3MEeHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbIN psijt
u BapuaimoHHas kpuBass (B. HWoranncen). CpoiictBa MOIU(PUKALMOHHON
M3MEHYUBOCTH.

I'enoTnnmyeckas n3MeHUYNBOCTL. CBOMCTBA T€HOTHITMYSCKON M3MEHUMBOCTH. BUb!
TEeHOTUITMYECKON N3MEHUMBOCTU: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunHaTuBHAasT W3MEHYMBOCTh. MeHo3 © TIOJIOBOM TpoIecC — OCHOBA
KOMOHMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUHMBOCTH B CO3JIaHUN
TeHETUYECKOT0 Pa3HOo00pa3us B Mpeaenax OAHOTO BU/A.

MyTarmonHas I3MEHYHMBOCTh. BT MyTaIuii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE W MHIYUMPOBAaHHbIE MYyTallMU. SAepHBbIE W LUTOILIA3MAaTUYECKHE
MyTaruu. COMaTHYeCKUe U MOJI0BbIC MyTalMK. [ [pUurHbI BOBHUKHOBEHUST MYy TAIIHA.
Mytarenpl ¥ HX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
mporiecca. 3aKOoH TOMOJIOTHUYECKUX PsIIOB B HacleACTBEHHON n3meHnunBoctH (H.U.

Bagsuos). BaesigepHast '3MEHYMBOCTh U HACJIEICTBEHHOCTD

3.5

Kapuotun 4enoBeka. MexayHapoaHas MporpaMMa HCCIEAOBaHUS T'€HOMA
yeroBeKa. MeToJapl HW3yYEeHUS] TEHETHMKH  4YeJOBEKa: TeHEATIOrMYECKHiA,
OJIM3HEIIOBBIH, IIUTOrCHETHYSCKHIA, MOMYJISUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHU . CoBpeMeHHOE omnpeaeeHue FeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOIIBIO
[MI1P-ananmu3a. HacnencrBenHele  3a0oyieBaHMS — 4elOBeKa. | eHHbIE U
XPOMOCOMHBIE 0oJIe3HHU qeJIOBEKA. boneznu c HaCJIEICTBEHHOM
MPEIPacloI0KEHHOCThIO. 3HaYCHHE MEAMIIMHCKOW T'€HETHUKU B MPEIOTBPALICHUN

1 JISYEHNH T'eHETHYECKUX 3a00IeBaHMi UesioBeKka. CTBOJIOBEIE KIIETKU

3.6

JlomecTukariys u ceneKkius. 3apoxkaeHne CeNIeKIny U foMectukanuu. Yuenue H.U.




BaBuioBa 0 HeHTpax MPOMCXOXKAECHUS U MHOTo0Opasusi KyJIbTYPHBIX pPacTEHUIA.
Posnb ceneknuu B co3gaHuy COPTOB PACTEHUN M TOPOJ KMBOTHBIX. CopT, mopoja,
IITAMM. 3aKOH TOMOJIOTUYECKHMX PAJOB B HacieICTBEHHOM u3MeHunBoctH H.U.
BaswuiioBa, ero 3naueHue s CEJICKIIMOHHON pabOThI.

Mertoapl ceneKIMOHHOW paloThl. MCKycCTBEHHBIH OTOOp: MAaccoBBIA U
VHIUBUY IbHBI. DTanel KOMOMHAIIMOHHOMI CEJICKIIUH. UcneiTanme
npou3BoauTeNneil mo moroMcTBy. OTOOp MO TE€HOTUIYy C IOMOIIBIO OLIEHKU
(heHOTHIIa TOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ romoInbio aHanu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJIEKIIMOHHON paboThl. PaguannoHHbIA 1
XUMHUYECKUNA MyTareHe3 KakK MCTOYHHK MYyTalUil y KyJIbTYpHBIX (QopM
opranu3moB. lcrnonp3oBaHME T€HOMHOIO pPENAKTUPOBAHMS M METOJIOB
pexombuHanTHBIX JIHK 1715 momy4yeHust icxoIHOTO MaTepHuaa AJisi CENEeKIIHH.
[Tomyyenne mnomuruionioB. BryTtpuBHmoBas ruOpuamsaiys. bim3kopoacTBeHHOE
CKpelBaHue, Wi UHOpuAuHT. HepoJacTBeHHOE CKpellMBaHue, WM ayTOPUIMHT.
I'erepo3uc u ero nmpuunHel. Vcrnone3oBaHue rerepos3uca B cenekumu. OtnanéHHas
rubpuamsanus. [lpeogonenne Oecruiomust MEXBUAOBBIX THOpWAOB. JlocTrkeHus

CCIICKIIMA paCTeHI/Iﬁ H JKMBOTHBIX

3.7

OOBEKTHI, UCHOJIB3yEMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKaHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBI, HMX  XapaKTepPUCTHKA. TpajuIMoOHHAs  OMOTEXHOJOTHS:
xjeboneueHne,  MOMydyeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonornyeckuii  cuHte3. OOBEKTHl MUKPOOUOJIOTMUYECKUX TEXHOJIOTHMH.
[TpousBoacTBO  Oenika, aMHMHOKMCIOT M BHTAaMHMHOB.  VIcKyccTBeHHOe
OIJIONOTBOpEHUE. PeKOHCTpyKLMs SHLIEKIeTOK W KJIOHHUPOBAaHHWE >KUBOTHBIX.
Mertoa TpaHCIUIaHTalUU SAEP KIIETOK.

XpoMOCOMHAasi W TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 T€Ha U
KoHCTpyupoBanue pexkomOuHaHTHRIX JIHK. JlocTmkeHuss u TEpCHEKTHUBEI
XpOMOCOMHOW ¥ TEeHHOM HHXXEHepUu. MeaunuHCcKue OUOTEXHOJIOTHH.

Hcnonp30Banure CTBOIOBBIX KJIETOK

Cucrema n MHOFOO6paSI/Ie OpraHN4YC€CKOI'0 MUpa

4.1

buonornueckoe  pasHooOpazue  opranu3MoB.  CoBpeMeHHas  cUCTeMa
opranupyeckoro wmupa. IlpuHnunel knaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMaTUYECKUE TPYIIIbI OPTaHNU3MOB.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxen, OJHOKJIETOYHbIE TPUOBI, OAHOKIETOYHbIE BOJIOPOCIH, IPYTHE
poTUcThl. KosloHNalIbHBIE OpraHu3MBbl. J|BUKEHNE OJTHOKJIETOUHBIX OpPraHU3MOB!
amMEOOMHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OHOKIETOYHBIX OPraHu3MOB. TaKCUCHI

4.2

MHOroKJIeTOYHEIE pacTCHU. BzanMocBs3b yacTei MHOTOKIIETOYHOTO opraHusma.




Tkanu, opranbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opraHusMa. OpraHusm
Kak eaumHoe uenoe. Tkanu pacreHud. Tunbl pacTUTENBHBIX  TKaHEW:
oOpaszoBaTelibHasl, TOKPOBHAas, MPOBOAMAIIAS, OCHOBHAs, MEXaHHYECKas.

OcobenHocTy cTpocHMsI, PYHKINN U PACIIONIOKEHUS TKAaHEH B OpTaHax pacTCHHMA

4.3

BereratuBHble U reHEpaTUBHbIE OpraHbl pacTeHuil. OyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBI 1
HacTuu. llormomenue BOXBI, YIJIEKHCIOTO Tra3a M MHUHEpPAJIbHBIX BEILIECTB
pactenusmu. Jlpixanue pacrenuid. Juddysus razoB yepes MoBEpXHOCTh KIETKH.
TpaHncriopTHele cucTeMbl pacTeHUil. Bbiienenuwe y pactenuil. 3ammra y
MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpencrBa NmacCMBHOM M XMMHUYECKOU
3auThl. OUTOHIUIBI.

Pa3znpaxxuMocTh U peryisnus y opraHu3MoB. Pa3ipa)kuMocTb U peryssmus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocToBEIe BemecTBa U UX 3HAUCHHUE

4.5

MHOTOKIETOYHBIE  JKMBOTHBIC. B3amMOCBSA3h  dYacTel  MHOTOKJIETOYHOI'O
opraHusma. TKaHHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranm3m kak eguHoe 1enoe. ['omeocTtas. TkaHHM )KMBOTHBIX M YeJOBeKa. THIThI
JKUBOTHBIX TKaHEW: SIUTEIualbHasi, COCIUHMUTENIbHAS, MbIIICYHAs, HEpBHAs.
OcobeHHOCTH CTpOCHMs, (YHKIIMA W PaCHOJIOKCHHS TKaHEHW B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

Oprasbl U CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMNU OPraHOB U CUCTEM OPIaHOB.
Omopa Tenma opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli U BHYyTpeHHMH ckeneT. CTpOEHHE U TUIBl COEIUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX. IluTanue KuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKMBOTHBIX. [[pixaHue xuBOTHBIX. KoskHOE npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHE.

JIpIXaHW€ T03BOHOYHBIX >KMUBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHE CTPOCHHS
JETKMX ITO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHas cHCTeMa 4YeloBeKa. MexaHu3Mm
BEHTWIALIMM JETKUX Y NTUI U MICKONHUTAIOUUX. TpaHCHOPT BELIECTB Y
OpraHu3MoB. TpaHCHIOPT BEMIECTB Yy >KMBOTHBIX. KpoBeHOCHas cuctema u €€
opranbl.  KpoBeHocHass ~ cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIleHHs. DBOJIOIMOHHBIE  YCIOXKHEHHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI TO3BOHOYHBIX >XHBOTHBIX. BwimeneHue y opranu3MoB. Beigenenue y
’KUBOTHBIX. CoKkpaTtutesbHble Bakyonu. Opransl BeiieiaeHus. CBs3b MOJOCTH TENa
C KPOBEHOCHOM W BBIICIHUTENIBHON cucTeMaMu. BpiieneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KUBOTHBIX. [lOKpoBBI U HX
MPOU3BOJIHBIE.

PaznpaxuMocTh 1 perynsuus y opranu3MoB. Pa3npaxuMocTh y OJTHOKJIETOYHBIX




oprauu3mMoB. Takcuchl. PasapaXumMocTe W peryisinuss y MHOTOKIETOYHBIX
pacteHuil. POCTOBBIE BelllECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTopHas peryyisiius y MHOTOKJIETOYHBIX *KMBOTHBIX.
HepBhas cuctema u €€ oTaesnbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y JKUBOTHBIX.

Pa3zpaborka aiaroputMoB M mnporpamm Uil 3(QQPEeKTUBHON (PYyHKIMOHAIBHON
aHHOTallMd  TE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHKPOOPTaHHU3MOB, paCTCHHﬁ, JKHUBOTHBIX U YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 310POBLC

5.1

OpraHbl ¥ CUCTEMBI OPraHoB yesioBeka. OTeNnbl roJJOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropHas nyra. be3yciioBHbIE U yCIOBHBIE
peduekcel. I'ymopanbHas peryisuus U SHIOKPUHHAs CHUCTEMa XHBOTHBIX H
yesoBeka. JKemnessl SDHIOKPUHHON CUCTEMBI U UX T'OPMOHBI. JIeHCTBUE TOPMOHOB.
B3auMocBs3p HEpBHOM M 3HIOKPUMHHOM cucteM. ['mnoranamo-runodusapHas

cuctema. Pedrniexc u pednexropras ayra. besycrnoBHbIe U YCIOBHBIE pe(ICKCHI

5.2

3amuTa opranu3zMa ot OoneszHell. UMMyHHas cuctema denoBeka. KiieTouHbIl u
TYMOPQJIbHBIA HMMMYHHTET. Bpoxa¢HHBIA, NpHOOpeTEHHBIN crernuduIecKuit
UMMyHUTET. Teopust KIOHalIbHO-celeKTUBHOro uMmyHurtera (I1.Dpnux,
®.M.beprer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHuW3MoB. Poub

BPOXKJIEHHOTO UIMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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KpOBCHOCHa}I cucTeMa U eé OpTaHBbI. Cepz[ue, KPOBCHOCHBIC COCYIbI U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepania u e€ perynsmus

54

Jpixanue yenoseka. J{uddysus ra3oB yepe3 MoBEpXHOCTh KIETKH. [[pIxarenbHas
cucrtemMa 4eioBeka. JlpIxaTenbHas IOBEpXHOCTb.  Perymsanus — AbIXaHHA.

JprxarenbHbie 00BEMBI

5.5

[MumeBapurTenbHas cucreMa uyenoBeka. OTHenbl MUIIEBAPUTENBHOTO TPAKTa.
[TumeBapuTenbHble  XKelle3bl.  BHYTpUIIONIOCTHOE UM BHYTPHUKIJIETOYHOE

MUIIEBapEHNE

5.6

IToxkpoBel m ux mnpousBogHsle. Oprasbl BbaeneHus. llouku. Crpoenue u
¢byHkuoHnpoBanue HeppoHa. uibTpanus, cekperus 1 o0paTHOE BcachbIlBaHHUE

KaK MEXaHU3Mbl pabOThl OpraHoB BblAeIeHU. OOpa3oBaHre MOYH y YellOBEeKa

5.7

]_IBI/I)KCHI/IC yenoBeKa: MblnieyHas cucreMa. CKeJleTHhIE MBIIINbBI U HUX pa60Ta.

CtpoeHue U TUITBI COSTMHEHHS KOCTEH

Teopus sBomtoIMK. PazBuTHe Xu3HM HA 3emIie

6.1

OpomtonmonHas  Teopuss Y. [lapBuna. IIpennocbulku — BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb 1 HayuyHas aestenbHocTh Y. JlapBuHa.

JIBrxynmwme cuibl 3Boaouuu BUaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh




pPa3MHOXKEHHS OpraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooprba 3a
CYIIIeCTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cunTeTndeckoil Teopun 3Bonoruu (CTD). HeltitpanbHas Teopus
sBoston. CoBpeMEeHHasi HBOJIOIMOHHAS OMOJIOTHS. 3HAYEHUE SBOJIFOLIMOHHOM

TCOpHUU B (I)OpMI/IpOBaHI/II/I eCTeCTBeHHO-Hay‘{HOﬁ KapTUHBI MUpPa

6.2

[Tomynsimust kak ayieMeHTapHas enuHuna sBoiitolud. CoOBpEeMEHHBbIE METO/bI
OLIGHKHA TEHETHYECKOro pa3sHooOpa3ust M CTPYKTYphl momyisauuid. M3meHenue
reHo(oHa TOMyJSIIUM KaK SJIEMEHTapHOE SBOJIOIHOHHOE SBIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOpPbl  (ABMKYLIME CHJIbI) 3BOJIONMHU. MyTaIlMOHHBIN
npouecc. KomOunatuBHass u3MeH4YMBOCTh. Jlpeilp reHOB — ciydailHble
HEHANpaBJICHHBIE HW3MEHEHHs 4YacTOT ajuleled B momysmuax. Oddext
OCHOBATEJIA. Murpanuu. Mzonsus OIS reorpaduyeckas
(mpocTpaHCTBeHHAs), OMOIOTHYecKast (PEPOTyKTUBHAS).

EctectBennbiii  oTrOOp — HampaBusiommii - gaktop 3Bomouuu.  Dopmbl
€CTECTBEHHOTO O0TOOpa: JBWXKYIIUH, CTaOWIM3UPYIOLIIUH, Pa3pbIBAIOLIUI
(mu3pynruBHbIi). [TonoBoit oToOD.

[IpucnocoOneHHOCT, ~ OPraHM3MOB  Kak  pe3yJbTaT  MHKPOABOJIOLHUU.
Bo3nukHOBEHHE  MPHUCIIOCOOICHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobieHuit y opranu3mMoB. OTHOCUTENBHOCTh
IIPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm U CcTpykTypa. BunooOpazoBaHnue Kak pe3yJbTar
MUKpoO3BOIOIUHU. M3omsnus — kioueBoil gaktop BuaooOpazoBanus. Ilytu u
CIocoObl BUJI000pa30BaHUS: aJJIoNaTpUIecKoe (reorpaduueckoe),
CUMITAaTpUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIIOUIN3AITHS,
ruOpuan3anys). JmuTenbHOCTh BOMIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp 3BOMIOLMOHHON OMONOTMU B pa3pabOTKe HAYYHBIX METOJIOB COXpPaHEHHS
O6uopazHooOpa3usi. MUKpPOIBOMIOLUS M KOIBOJIOLUS Mapa3uTOB U HX XO35EB.
Mexanu3mbl GOpMUPOBAHUST YCTOMYMBOCTH K aHTUOMOTHUKAM M CITIOCOOBI OOPHOBI

Cc Hell

6.3

MeTtoapl u3ydeHus MakpodBoironuu. [lageoHTomorndeckue MeTOAbl M3yUYEHUS
sBostonnu. Ilepexonupie Gopmbl 1 pUIIOreHETHYECKHE PSAAbI OPIraHU3MOB.
buoreorpaduueckue Metonsl u3yueHus Boatonu. CpaBHeHHE (0PI U GayHbI
MaTepUKOB M OCTPOBOB. bruoreorpaduueckue odnactu 3emind. Buapl-oHAeMUKH U
PEJIUKTHI.

DOMOpUONOrHYecKUe M CPaBHUTEIbHO-MOP(OJIOTHUYECKHE METOJbl H3YYECHUS
sBOMIIOLIMU. ['eHeTHYecKne MEXaHU3Mbl HBOJIIOLMM OHTOTEHE3a U IOSBICHUS

9BOJIOIMOHHBIX HOBIICCTB. I"'omonoruyHsie n AHAJIOTUYHBIC OpTraHbl.




Pynmumentapaple  opraHbl W aTaBH3MBL.  MOJIEKYJISIPHO-TEHETHYECKHE,
61/IOXI/IMI/I‘-ICCKI/IG u MaTeMaTU4YCCKUC METOAbI HN3YUCHUA 3BOJIIOIINH.
I'omonoruynbie TeHbl. COBpEMEHHBIE METOABI MOCTPOSHHS (DHIIOTEHETHYECKIX
JIePEBbEB.

XPOMOCOMHBIE MYTaIlUH U SBOJIIOIIHSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWiIa) HBOMIOIUU. HeoOpaTUMOCTH 3BOJIOIHH.

AnanrtuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIUU

6.4

Hayunbple rumote3sl MNPOUCXOXKICHHS >KM3HM Ha 3emie. AOuorenes u
naHcnepMus. /JloHay4Hble MpeICTaBICHUS O 3aPOXKIACHUU KU3HU (KPEALlMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanunanu, JI. Tlactepa. IlpoucxoxkneHue >KU3HH U
acTpoOHOIOT U

OcHOBHBIE 3Tanbl HEOpraHWYecKoW 3Bosouu. [lmanerapHas (reojoruueckas)
HBOJIONMS. XHUMHYECKass HBONIONUSA. AOHOTEHHBIH CHHTE3 OpPraHMYECKHX
BenlectB u3 Heopranmdeckux. OmbiT C. Mumnepa u I'. Opu. OOGpazoBanue
nosuMepoB U3 MoHomepoB. Koanepsarnas runore3a A.M. Onapuna, runoresa
nepBuyHoro Oynbona JIx. XonneiiHa, renetuueckas rumnoreza I'. Mémnepa.
Pu6ozumsr (T. Yek) u rumoreza «mupa PHK» VY. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopust 3emnu u meronbl €€ u3yuyeHus. Vckonmaemble OpraHWYECKHUE OCTATKH.
I'eoxponosnorust u e€ meroabl. OTHOCUTENbHAsT U aOCOJIOTHAsE FE€OXPOHOJIOTHS.
I'eoxpoHosIOrMUecKas 1IKaja: 0HbI, IPbl, HEPUOJIBL, JTOXH.

Hauanbnbie 3Tansl opraHnveckor 3BOJONUU. [losBiIeHNE M 3BOMIOLMS NEPBBIX
KJIETOK. OBoitonus Merabosm3Ma. BoO3HMKHOBEHHE TEpPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKH KaK aHAJIOT TIEPBBIX HA 3eMJIe COOOIIECTB.
Crpomartonutsl. ITpokapuoThl ¥ 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOTreHe3). DBOJIOLUUOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpouncxokJeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX I'pyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE dTambl HBOJIONUK BBICIIMX pacTeHUd. OCHOBHBIE apoMOpP(O3bI
pacTteHuil. Bpixon pacreHuii Ha cymry. llosiBaeHue CHOpOBBIX pacTeHUN U
3aBoeBaHue uMH cymu. CeMeHHble pacTeHus. lIpoucxokeHHne LIBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tamlbl H3BOJIIOLMU JKUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHbIX. Bennckas gayna. KemOpuiickuil B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBrie XOpa0BbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOLMS 1I03BOHOYHBIX.
[Tpoucxoxaenne ampuodbmii 1 pentwimid. [IpoucxoxkieHne MICKOMUTAIOMUX H
ntun. [lpuHnun kimrodeBoro apomopdosza. OcBoeHue O€CIO3BOHOYHBIMU U

IMO3BOHOYHBIMHU KUBOTHBIMHU CYIIH.




PazButue xu3Hu Ha 3eMiie Mo 3paM M MEPUOJAM: apXeld, TPOTEPO30ii, MATCO30M,
Me3030H, KaitHo30M. OOmas XapakTepuCcTHKa KJIMMara W TEOJIOTHYECKUX
nporeccos. [TosiBneHne U paciBeT XapaKTepHBIX OPTaHU3MOB. YTiieoOpa3zoBaHUe:
€ro YCIIOBHS U BIMSHUE HA Ta30BBIA COCTaB aTMOc(hephl.

MaccoBble BBIMHUpPAaHHS — SKOJIOIMYECKHE KpHU3HUChl mpouuioro. IlpuumHel u
CJIEJICTBUSL MaccCOBBIX BbIMHpaHU. COBpEMEHHBIN IKOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

6.5

Pazpgensr m 3agaum  a"Ttponosiormu. Metonesl aHTponosorud. CTaHOBIICHHE
MIPEACTABJICHUI O TPOUCXOXKICHUH YeioBeka. COBpeMEHHbIE HAyUHbIE TEOPHUHU.
CxoncTBO uenoBeka C KUBOTHbIMH. CHCTEMaTHYECKOE IOJIOKEHHUE YeTOBEKaA.
CBuaeTenbcTBa  CXOJICTBA  4YEJIOBEKAa C  JKMBOTHBIMHU:  CPaBHUTEIBHO-
Mopdooruueckue, IMOPHUOIIOTUYECKHE, (bU3HOIOr0-OMOXUMHUYECKHE,
noBefeH4Yeckre. OTanuMs 4esoBeKa OT KUBOTHBIX. [IpAMOX0XKIEeHNE U KOMILIIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIIBHOM
CHUCTEMBI.

JBuxyume cuibl (¢akTopbl) aHTpONoreHe3a: OHOJIOTMYECKHE, COLMAJIbHBIE.
CooTHolieHrne OMOJIOTHYECKUX U COIMABHBIX ()aKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJIMU aHTPONOreHe3a. ABCTPAJIONUTEKN — IBYHOTHE MPEJIKHU JIFOICH.
UYenoBek  yMenbld, IepBbIE U3TOTOBIECHUS  Opyaui  Tpyaa. UYenosek
NPSMOXOJSIIIMN W TEpBBIA BBIXON Jomel 3a mpenensl Adpuxu. Yemosek
reienpoeprckuii — oOIIMi MpeoK HEeaHIEPTaIhCKOTO YeJIOBEKa M YeIOBeKa
pa3yMHoro. YenoBek HEaHAEPTAIbCKUM Kak BHJ JIIOJIEH XOJIOAHOTO KJIMMaTa.
UenoBek pa3yMHbIH COBPEMEHHOI'O THIA, JIEHHUCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 mpenenamu Apuku.

DBOJIIONMST  COBPEMEHHOTO 4elioBeka. EcTecTBeHHBIH OTOOpP B  TMOMYJISIHSIX
yenmoBeka. MyTanmoHHBIN Tiporiecc U noaumMopdusm. TlomynsnnoHHbIE BOJHEI,
npeiid renos, Murpanus U «3PQGEKT OCHOBATENSD B MOMYJISAIUSIX COBPEMEHHOTO
YesioBeKa.

UYenoseueckue pacel. I[lonsitue o pace. bonbmme pacel:  eBponeouaHas
(eBpasuiickasi), aBCTpayio-HerpouaHas  (dKBaToOpuaibHas), MOHTOJOHIHAS
(a3uarcko-aMepukaHckasi). BpeMs u myTd paccereHus 4eloBeKa MO IUIAHETE.
EnuncTBOo  dyenoBeueckux pac. HaydyHas  HecOCTOSTENBHOCTH — pacu3ma.
[IpucnocoOIeHHOCTh YEJOBEKAa K Pa3HBIM YCIOBUSM OKPYIKAIOIICH CpPEJIbl.
Bnusnue reorpadguueckoit cpeasl W apeiia TeHOB HAa MOPQOIOTHIO U

(bU3HONIOTHIO YeToBeKa

OKOCHUCTEMEI U MMpUCymurue MM 3aKOHOMEPHOCTHU

7.1

Pa3nensl u 3agaun 3xosnorun. CBA3b 3KOJOTUY C IPYTUMH HayKaMu.

Metoapl skonoruu. IloneBbie Ha6J'IIOI[eHI/I$[. 9KCHepI/IMeHTH B OJKOJIOI'HH:




IpUpOJIHbIE U JiabopaTopHble. MozenupoBaHue B 3KOJOTUU. MOHHUTOPHUHT

OKPYXKAIOIIeH Cpeibl: TIOKATbHBIN, PErHOHAIBHBIN U TI00ATBHBIHA

7.2

DOkonorudeckne (HakTopbl M 3aKOHOMEPHOCTH uX JeicTBus. Kiaccudukamms
AKOJIOTMYECKUX (AaKTOpOB: abOMOTHYECKHE, OWOTHUYECKHE, aHTPOIOTICHHBIE.
OOme 3aKOHOMEPHOCTH JIeHCTBHSA SKOJIOTMYECKUX (akTopoB. IlpaBuio
muaumyMma (K. HImpenrens, FO. JInbOux). TosepaHTHOCTh. DBPUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AobuoTtndeckue ¢daktopel. CBET Kak dKojorudeckuid aktop. JlericTBre pa3HBIX
Y4aCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. ODKOJOTMYECKHUE TIPYyHIIbI
pacTeHUH M JKMBOTHBIX MO OTHOIIEHHIO K cBeTy. CurHanbHasi poJib CBETa.
DOTONEPUOAU3M.

Temmepatypa Kak »skojoruueckuii Qaxrop. JlelicTBHe TemmepaTrypbl Ha
opranu3mbl. [[OMKUITOTEPMHBIE U TOMOHOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak 9konorumueckwii (aktop. IlpucmocobneHuss pacTeHHil K
nojJiep>kaHrio BoJHOTrO Oananca. Knaccudukanus pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucnocobnenus )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsl OPraHMW3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, [OYBEHHAs,
ryOWHHAs ~ TOJAMOYBCHHAs, BHYTPHOpPraHW3MEHHas. DU3NKO-XUMUYECKUE
OCOOCHHOCTH cpel OOMTaHHA OpraHu3MoB. l[IpucmocobieHuss OpraHu3MoB K
JKU3HU B Pa3HBIX Cpeaax.

buonorunueckue purmbl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJIUYHBIE
putMbl. IIpHcrnoco6ieHHOCTh OpPraHu3MOB K CE30HHBIM W3MEHEHUSM YCJIOBUMN
JKU3HHU.

Kuznenusie Gopmbl opranuzMoB. [loHsTHe 0 xu3HEHHOU dopme. Ku3HEHHBIC
(GOpMBI pacTeHHI: JepeBbs, KyCTApPHUKH, KYCTApPHUYKH, MHOTOJICTHHE TPAaBHI,
onHOJIeTHUE TpaBbl. JKu3zHeHHbIe (DOPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOECHHUS U 00pa3a >KU3HH.

buotndeckue ¢akropbl. Buapl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYpPEHIIHS,
XUIIHAYECTBO, cUMOMO3 U ero ¢opwmel. [lapazutusm, koomepaius, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHpPaAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMOJICHCTBUS  (Tomuueckue, (opudeckue, (Habpuyeckue). 3HAUYCHHE
OMOTHMYECKMX B3aUMOJCHCTBUI JJi CYyIIECTBOBAHUS OpPraHU3MOB B Cpeje

oOuTaHUs. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOUCHU A

7.3

OKOJIOTHYECKHE XapaKTepUCTUKHU momyssiuu. [lomymsuus kak Ouosormyeckas
cucreMa. Posib HEOTHOPOIHOCTH cpelibl, PU3NUECKUX OAPHEPOB U OCOOCHHOCTEH
Oouonoru BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBI MOMYJISIMIL.
OCHOBHBIE TOKa3aTelu TOMYJISAIHUNA: YHCICHHOCTh, IUIOTHOCTh, BO3pACTHAs H

1I0JIOBAsl  CTPYKTYpa, pOKAAEMOCTb, TPUPOCT, TEMII POCTa, CMEPTHOCTD,




MUTpaLysl.

Okojnoruyeckass CTpykTypa mnomyiasuuu. OIleHKa YHCIEHHOCTH IOMYJISALUY.
JuHamuka nomynsauuu U e€ peryisauusa. buoTudeckuii MOTEHLIMA MOIYJIALHNH.
MopenupoBanue JMHAMMKHA —NONyJsiuud. KpuBble pocTa  YHCIEHHOCTH
nomyssinui. KpuBble BbDKMBaHMS. Perymsius 4MCIEHHOCTH MOIYJISILIMHA: POJb
(GakTOpoB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH. OKOJOTHMYECKHE
cTpareruu BUJ0B (r- u K-ctparerun).

[TonsiTue 00 »sKomormueckoi Hwuimie Buaa. Mecrtoobutanue. MHOToMepHas
Mozenb 3Kosnorndecko Humm Jx.M. XarumHcona. Pa3mepsl 3K0JI0rMYecKou
Humy. [ToreHnnanbHas U peaqn30BaHHas HULLN.

Bun kak cucrema nonmynsuuil. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruv.  3aKOHOMEPHOCTH  TOBEJEHUS WU MWIPAlMA  KUBOTHBIX.

buonorndyeckne naBa3un YYXXECPOAHBIX BUI0B

7.4

CoobOmectBa opranu3MoB. buomeno3 u ero crpykrypa. CBsi3u Mexay
opranu3MamMu B OuoIeHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IMPOJYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue Lenu U CeTH.
AOGuoTtnueckue 0yioku 3KocucTeM. [louBbl M Wbl B dKocucTtemax. Kpyrosopot
BELIECTB U [TIOTOK SHEPTUU B IKOCUCTEME.

OcHoOBHBIE TOKa3aTeNH KOocHCTeMbl. bruoMacca W mpomayKiusi. DKOJIOTHYECKHE
MUPAMUJIBI YUCEIl, OMOMACChl U SHEPTUU.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI cOOOLIeCTB — cyKueccud. [lepBuuHbie U
BTOPUYHBIE CYKLECCMM M MX MPUYUHBI. AHTPOINOreHHbIE BO3JACUCTBUS Ha
cykueccun. Kimnmakcaoe coo6ectBo. buopasnoobpasue 1 moinHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

IIpuponHble 3KOCUCTEMBI. AHTPONOIEHHBIE 3KOCHUCTEMBL. ATpPO3KOCHCTEMA.
ArporeHo3s. Paznuuus Mexx1y aHTPOIIOT€HHBIMH U IPUPOIHBIMH SKOCUCTEMAaMH.
VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. I'opoackas diopa u
¢dayna. CunanTponuzanusi ropoJckoi ¢ayHsl. buonoruueckoe u xo3siiicTBeHHOE
3HaYEHHE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (DOpMHpPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc >Hepruu M BEIIECTB MEXAY CMEXKHBIMHU 3KOCHCTEMaMH. Y CTOHYHBOCTH
OpraHM3MOB, TONYJSLUUMH U DKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3AEHCTBUI

7.5

buochepa — oOmennanerapHas oOonouka 3eMiid, TA€ CYIIECTBYET WIH
cyliecTBoBaJia KH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. OOGnactu
ounocdepsnl u e€ cocras. JKupoe BemecTBo 6nocdhepsl U ero QyHKITUH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHOChephl Kak

rnobanpHON  dKocHcTeMbl.  JlmHamuueckoe  paBHOBecMe B Oumocdepe.




KpyroBopotsl BemecTB M OHOTeOXMMHYECKHE UIHKIBI (yriepoja, as3ora).
PurmMugHOCTS siBICHMIA B Onochepe.

3onanbHOCTE OMoOchepbl. TlonsTiHe 0 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
XBOWHBIC Jieca, CMEIIAHHBIE W I[IUPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTHIHU, TPOMHUYECKHUE Jieca, BBICOKOTOpbA. KimMMaT, pacTUTENbHBIN U
KUBOTHBIN MHp OHOMOB CYIITH.

Crpykrypa u (QyHKIHS KUBBIX CHUCTEM, OIICHKAa MX PECYpPCHOTO MOTEHIMAaia W

onochepHbIX PyHKITUH

7.6

DKOJIOTMYECKUE KPU3HCHI U UX NMpUUUHBI. Bo3nelicTBre uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3IyIIHOU cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BOAHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kimmara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENbHBIM W KUBOTHBIM mup. OxpanHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHLHUIBI OXPAHBI TPHUPOIBI.
Kpacubsie knuru. Ocobo oxpansemble mnpupognsie Tepputopun (OOIIT).
Boranuueckue cabl M 300JI0THYECKHUE TAPKH.

OCHOBHBIE TPUHUUIIBI YCTOWYMBOIO PA3BUTHUS YEIIOBEUECTBA M MPHUPOJBI.
PanmonaneHoe  mpUpOJONOIB30BAaHHME U COXpaHEHHE  OHOJIOrMYECKOTO

pa3zHooOpasus 3eMin




MATEPHAJIBHO-TEXHUYECKOE OBECHEUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

HoyTtOyk. MynbTUMEAUINHBIA POSKTOP.

Kinaccnast nocka ¢ HabopoM PUCTIOCOOICHHH 1715t KpETICHUsT Ta0JINII, TIJIaKaTOB U
KapTHHOK.

DKpaH.

VY4eOHO-npakTHUecKoe U yueOHo-1abopaTopHoe 000pyI0BaHuUE.

Habop xonmneximii.

Temaruueckue TaOIUIIBI IO OMOTOTHH.

JlabopaTopHas nocyna.

OBOPYJAOBAHME JJIs1 NTIPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, IEMOHCTPAIIMIA

JlabopaTopHbIil IITATUBBI, MUKPOCKOIIBI CBETOBBIE U AJIEKTPOHHBIMN, TOTOBbIE
MUKpOIIpEnaparsl.

Hudposas madopatopusi. JaTduKu UIs OTIPEIeIeHUs] TEMIIEPATYPHI, SJIEKTPOIIPOBOIHOCTH,
MYyTHOCTH, pH pacTBOpoB U Ipyrue.

[Iporpammuoe obecnieuenue Releon Lit






	Министерство просвещения Российской Федерации
	Министерство образования Самарской области
	Юго - Восточное управление министерства образования Самарской области
	Государственное бюджетное общеобразовательное учреждение Самарской области
	средняя общеобразовательная школа №1 «Образовательный центр»
	имени Героя Советского Союза С.В. Вавилова
	с. Борское муниципального района Борский Самарской области

		2026-08-31T21:38:11+0400
	Бугаева Анастасия Анатольевна
	Я являюсь автором этого документа




