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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit denepamumy,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buonorus» wu
OCHOBHBIX TIOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOM obnactu «EcTtecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHussM @I'OC COO npodunbHbie yuyeOHbIE
OpeaIMeThl, H3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISAIOTCS  CHOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIKM, CpEIHUM
O0IIMM, CpEHUM IpOo(ecCHOHATBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpems
KOKIABIA M3 D3TUX YYE€OHBIX MPEAMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C HOpodopueHTauuerd OO0yYarolUXCsi W CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEJULMHOM, SKOJOTUEN, ICUXOJIOTUEN, CITIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamery "buonorus" gaét npeacraBieHue o eI
U 337a4ax U3y4yeHus ydeOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
ompeensieT o0s3areNbHoe (MHBApUAHTHOE) NPEIMETHOE COJEepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3AellaM M TeMaM, paclpeAesieHne MO0 Kiaccaw,
PEKOMEHJIyeT TMOCJIEeI0BaTeIbHOCTh M3YUYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKH Y4YEOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uosioruu peajin3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMs, Onarogaps 4YeMy [POCMaTpPUBACTCSl  HANpPABICHHOCTb  Ha
HOCHEAyIolee pa3BUTUE OMOJIOTUYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoHOi cpene. B mporpamme 1o 6nosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH YyuyeOHoro mnpeamera «buonorus»y B peanuzauuun
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yJIbTaTaM 00y4YeHuUs U B JOPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYarOIIMXCsl MO OCBOCHHUIO COJEpKAHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepIaeT OUOJIOrH4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH HA PACIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aroIuxcs 0 dKUBOM NPUPOJI€, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIMUXCS K MOCIHEAYIOUIEMY IOIYYCHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/eioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJICHUS TPUKIIAAHOTO U MIOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYUYAIOIIMMHCS TPU H3yUYEHUU
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHU3allH, 3BOJIIOLIMN OPraHUYECKOTO MUpa Ha 3eMile,
COXpaHEHUs1 OMOJIOTUYECKOT0 pa3HooOpasust ianeTkl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUH, AMOPHUOJOTMHM U OHOJOTHH
pa3BUTHS, TEHETUKU M CEJNEKUUU, OMOTEXHOJIOTUU U CUHTETHYECKON OMOJIOrHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
O0Oy4aroIIMMUCs OMOJOTMYECKUX TEOPUH M 3aKOHOB, UJIEH, MPUHIUMIIOB U MPABUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTHS WU TOJAJEPKAHMS HHTEpeca OO0y4arllluxcs K OHOJOTrMU Hapsay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAaHOBJIEHUS W Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYPHO-(PYHKIIMOHATbHOMN



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OMOJOrMM, NaJICOHTOJOTHH, HKOJIOTHN);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHUEe OOYyYalolUMHUCS  YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHAJIM3UPOBATh M HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~INPUPOJHOTO W  TEXHOTEHHOI'O  XapakTepa,; XapaKTepu3oBaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y 00YYarOIIMXCsl MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHWOJIOTHH, pEIIaeMbIMM €10 MNpoOJeMaMH, METOJ0JIOTHEH
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHUE Yy 00YyYaIOIMXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOACHIE TTPABIII TIOBEICHHUS B IPUPOJIC, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIOMUMUCS
WHIUBUyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
nocJeayonemMy Tpo(ecCHOHaTbHOMY CaMOOIPEICICHUI0, B COOTBETCTBUHM C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielio).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
PO eCCHOHAILHOTO U BHICIIET0 00pa30BaHMUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpPAaKTHYeCKUX paboT. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEA0BATEILCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS YUUTEIIEM Ha OCHOBE MMEIONITUXCSI MaTepHUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[PAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, 1. . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YYCHUE

’KuBble cuCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >XKKUBOro. JKuW3Hb Kak (opMa CylIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanus3. llonaTue o 3aBucuMon u
He3aBuCUMOM 1niepeMeHHOU. [lnmanupoBanue okcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pPa3IMyYHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHASI e€QUHUIA >KuBoro. Kcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPHUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJl MEYEHBIX aToMOB, auddepeHInanbHoe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u e€ poJib kak paCTBOpPHUTEIS], PEAr€HTA, yYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiuu. MuHepaibHbIe BEleCTBa KIETKH, UX Ouojornyeckast poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enKkoB. CTPYKTYpbl O€KOBOM MOJIeKyJbl. [lepBruuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1MaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoraxoxaenne u ouonorndeckue pynkmun JJHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanuu

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHne MOJeKyn JMnuaoBy», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopHasi padora «VccrnenoBanue HyKIIEMHOBBIX KUCJIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[uromnasma. [{utozons. Lurockener. JIBuxenue nuromiasmbl. OpraHou/ bl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[loyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactul. llepBuunbie,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmel. MBIIIEUHbIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6eaku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /[unHamuka s0epHolU 006010uKku 6 mumose. Aoephbiil
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTelbHOM  KIeTkuw», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOEHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3yuenue ABMKEHUS LIUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreruueckoe oOecredeHne kieTku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusHue pa3auuHbIX PaKTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUDUIIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHbBIE
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTEH OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoliieccax ononoruyeckoro okucnenus. [{uknnueckue peakuu. OKUCTUTENBHOE
dbochopunupoBanue. Iuepeus membparHo2o epaouerma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunHrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPALIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
POKApUOT U DYKAPUOT. Perynsuus akTUBHOCTH T'€HOB y MpOKapuoT. ['mmoresa
onepona (®. Kaxo6, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTouHbie (OpMBI )KU3HU U 00JIMTaTHbIe TTapa3uThl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a005ieBanus 4enoBeKa, ’KUBOTHBIX, pacteruil. CITMJ[, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu benxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsli 1ukia, ero mnepuoabl W peryisiuusa. Wurtepdaza u  MUTO3.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTUIll. JIUMmouaHelii W
rariouaHbelii  Habopsl  XpoMocoMm. ['omosiorumunble  xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu Kiemox. «L{ugpposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «Muto3», «CTpoecHHE
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U JKU3HEIESITEIILHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJIoOHUAIbHBIE OPTaHU3MBI.



B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuii. TUIBI paCTUTENbHBIX TKaHEW: 00pa3zoBaTeIbHAas, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIUNA WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKelleT. CTpOEHNE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HAaCTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuIleBapeHue. IIuTaHne MNO3BOHOYHBIX KUBOTHBIX. OTHEmbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe nbixanue. [[prxaTenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius apixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpaiiieHusl. DBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOE BcachlBaHHWE KaK MEXaHM3Mbl pabOThl OpraHoB BbiAencHUs. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



NO3BOHOYHBIX JKMBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema venoBeka. KiieTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmMmMmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasngpaxxuMocTs W perymsanus y  OpraHusmoB. PasnpaxuMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLUOHHOE YCIOKHEHNE CTPOCHHS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3bl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eficTBHe ropMOHOB. B3anMocBsI3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEeKay,
«IInmesapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpigenurenbHas cuUcTeMay, «IDHIAOKPUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«AMMmyHUTETY, «Ku1miegynonojsocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHbIE CHCTEMBI TIO3BOHOUYHBIX IKUBOTHBIX», «CTpOEHUE THUIPHIY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHbIX
OpraHU3MOB, MUKPOTMpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OeIKOB Mo/ IeicTBHEM (EepPMEHTOB, 000OPYIOBAHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. Pa3MHoOKeHnEe ¥ pa3BUTHE OPTAaHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecro B JKU3HEHHOM LIMKIIE
OpPTraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOIMMTAIOMNX. 3apOJBIIICBbIC JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3akiaJKka TUlaHa CTPOCHUSA JKMBOTHOTO KaK PE3yJbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha >MOpPHUOHAIBHOE PA3BUTHE PA3JIMYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buoliormdyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
pa3BUTHUSI, UX PaACIPOCTpaHEHUE B MPUPOJE. THIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM ITKJIe pacTeHnii. OO6pa3oBaHme CIop B mpoliecce Meio3a. ['ameTorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY», «Tumbl Oecmonaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocomsel», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMmaro3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW KamyCTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

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

Hcropust cTaHOBIEHUS M PA3BUTHS TEHETUKH Kak HayKu. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B Pa3BUTUU I'E€HETUKH.
Pa6otsr H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOABl  TCHETHUKU:  THOPUJIOJIOTUYECKUH,  LUTOJOTHYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu



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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBI CKPEIIUBAHUS.

Jlabopatopuast paGora «/Ipozopuna Kak OOBEKT TEHETUYECKHUX

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

eInHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacmierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemrBanue. TpeTuil 3aKkoH MeHaensa — 3aKOH HE3aBUCUMOTO
HacJe10BaHus pu3HaKoB. [luTosornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuenuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXIy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TeTeporaMeTHbIA I0J. ['eHeTuyeckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacrenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3HONOTUYECKUX  TPOIIECCOB, TMOBEIECHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CrereHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
rUOpUJOB TEPBOTrO TOKOJICHHS M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb I



JEMOHCTpPAllUM CLEIUICHHOTO HAacJelIOBaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «lM3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonudukanonHas u3MeHUYMBOCTh. Poib cpeasl B opMUpOBaHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOUHATUBHAS, MYTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3HoO0pa3us B Mpeeiax OJJHOTO BUA.

MyTrauuoHHass W3MEHYMBOCTb. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTHYeckue myTanuu. COMaTUYECKHE W TMOJIOBbIE MyTauuu. [IprunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

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

Tabmuel u cxeMbl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYUBOCTHY, «Meiosy,
«OmonoTBopeHuey, «I eHeTnueckue 3a00ieBaHus YeoBeKay, « Buabl MyTaiuii.

OO6opynoBaHue: XMBbIE U TepOapHbIC AK3EMIUISPHl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytaiuu y apo3opunasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas NmporpamMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOILIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OO0ne3HH 4YelnoBeKa. boyie3HM C HAcleACTBEHHOM NPEnpacroioKEHHOCTBIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yeBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HEeTHYECKOTO Ipy3a». DTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (GakToppl MOBBIIIEHHONM YYBCTBUTEIBHOCTH YeEJIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. ['eHeTnueckast
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToabl U3yUEHHUS] TE€HETHKHU
yesoBeKkay, «l'eHeTnueckue 3a001eBaHNsI YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOTrooOpasusi KyJIbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

Metonbl ceneklMOHHON padoThl. McKyccTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HctrwiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOIIBIO OIIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio ananu3a JJHK.

HcKkycCcTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJEKUHUOHHOM  paboThlI.
PanmnanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTypHBIX
¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rudpuIM3aIms.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WiW ayTOpuAuHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas rulpunmsauus. llpeononenue Oecruiogus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 6 Yeadax YIVYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pPaCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Mertonpl cenexkuumy, «OtnanéHnas ruopuanzanusy, «Myrarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IKckypeuss «OCHOBHBIE METOABI M JIOCTHMIKEHUS CEJIEKIIMM PACTCHUA H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOIMM, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

CoztaHre TEeXHOJOTMii U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kinerounasa unxkeHepuss. MeTonbl KyJbTypbl KJIETOK W TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6norexnosoruu. [locrrenomuas nudposas menunuHa. TTHP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHass nH)eHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHMN B
omnosioruu

OomonnoHHas Teopus Y. JapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBroKy1ue cuitel 9BoJonnK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPTaHMW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Oopnba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmurs! u cxembl: «Cucrema xxuBoit mpupoas! (o K. JIunuero)», «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopoasl Tomy6eit», «MHuorooOpa3ue KylbTypHbIX (hopMm KamycTel», «[lopomabr
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tonynsuus Kak 3jeMEHTapHas eIUHHIA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYILIME CUJIbI) 3BOJIOUMU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusxX. DpPexT ocHOBaTelIs.
Ippexm Oymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pazHooopaszus:
npuuunsl u cireocmsusi. llposenenue s¢gpghexma opetigha 2enos 8 6ONLUUX U MATLIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HampaBisiomuil Qakrop 3Boiouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIUMA,  pa3pbIBAIOIMINN
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! prcniocobieHnid y Opranu3MoB: Mopdosoruyeckue, GU3noI0TUIECKUE,
Oonoxumuyeckue, ToBeAeHUYeckHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBoi (aktop BumooOpazoBanusa. [lytu u
CIIoCOObI BHJI000pa30BaHMS: ajuIonaTpuyYecKoe (reorpaduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momumnouM3aIuys,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOIOTHU B pa3pad0OTKe HAYYHBIX METOJIOB COXpaHEHUS
ouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUMBOCTHY», «llomymnsimonHas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOIMYECKass M30JSUUs MONYJSALHN CeBaHCKOU (openmy,
«["eorpaduueckas U30sA1Us TUCTBEHHUIIBI CHOMPCKOHN U TMCTBEHHUIIBI JayPCKOID»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KepTB», «Cxema JedcTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CylliecTBOBaHUEY, « UHTyCTpUambHBbIHI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas okpacka KUBOTHBIX», «DU3HOIOTUYECKUE
ananranuny, <«lIpucrnoco6neHHOCT, OpPraHu3MoB U €€ OTHOCUTENIbHOCTDHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe Bu10o0pazoBaHue TPEX BUIOB JIAHIBILIEH,
«IKOJOoTruYecKoe BHUI000pa30BaHUE BUAOB CUHULY, «lloaumuionasl pacTeHUi»,
«KanycTHO-pe1euHblil rTuOpuIy.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOICHUH, yyUena NTUL] U 3BEpel pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUJAOB, OOPA30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne  MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHUs 3Bojtouud. CpaBHeHUE QIOpbl U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emiau. Bumbi-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHUecKkue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISpPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YUYEHUs HIBOTIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [Ipunyun cmensvl QyHKYUI.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ydbie  smiepwl»,  «Cteromedansry, — «Puanodute»,  «CeMeHHbIE
nanopoTHUkW», «buoreorpaduyeckue 30HB 3emiun», «lpeid KOHTHHEHTOBY,
«Penuktely, «HadanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa W IIMMMaH3e», «lJaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HU HA 3emJie

HayuyHple TUmoTe3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ OMpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBarnas runore3a A. M. OnapuHa,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropus 3emin 1 MeToabl €€ n3ydeHus. Fickonaemble OpraHM4ecKue OCTaTKH.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHooryecKas mKaia: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboiau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pacTEeHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentwimi. [IpoucxoxaeHre MIICKONUTAIONUX U
ntul. [lpunnun xmoyeBoro apomop@dosa. OcBoeHue O€ClO3BOHOYHBIMH U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030M, kaltHo301. OO1as XapaKTepUCTHKa KJIIMMaTa U Fe€0JOTHYECKUX
npoueccoB. [losiBIeHne U pacuBET XapaKTEpHBIX OPraHU3MOB. YTIIe0Opa30BaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobnema coxpanenust 6uopazHooOpasus Ha 3emiie.

CoBpeMeHHass cuUcTeMa opraHudeckoro mupa. IIpuHuunel kiaaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «[ €OXpOHOJIOrMYecKas  IIKajay,
«HavanbHble 3Tanbl OpraHUYecKoi 3BoJOLUNY, «Cxema o0pa3oBaHUS dYKapHOT
nyTéM cumoOuorenesa», «Cucrema xKuBoil mnpupoas», «CTpoeHue BUpycay,
«Apomopdo3bl  pacTeHuit», «PuHMOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxksierounble Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pacteHus», «Opransl HBETKOBBIX PACTEHUI», «CXeMa pa3BUTHUS )KUBOTHOTO MUPa,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnue, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKo spey, «Pa3zsurtue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE XU3HU B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIAKHBIC MTPENapaThbl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKUX OCTAaTKOB
OpPTaHU3MOB.

Bupryanbnas n1aboparopHasi padora «MoaenupoBanue onbiToB Muuiepa—
KOpu no u3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue u omnucaHuWE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre ocCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (hU3H0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanyust 4eJaoBeKa OT )KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTaguu aHTpororeHe3a. PanHue uenoBexkooOpasHbie 00E3bSIHBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIUE MPEIKU Y€IOBEKOOOPA3HBIX 00€3bsH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYAUU TpyAa. UelmoBeK NpAMOXOISIIUN U IIEPBBIM BBIXO JIOACH 32
npenensl Agpuxu. YenoBek reitenboeprekuii — o0umit mpeok HeaHAepTaaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIOJHOTO KJMMaTa. YeloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKUMU
YEJIOBEK, OCBOCHUE KOHTHMHEHTOB 3a mpeneinamu Adpuku. I[lameoreHernka wu
najeoreHoOMHKa.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3¢GdEKT ocHOBATEN» B MOMYJAIUSIX COBPEMEHHOIO
YyeJoBeKa.



Yenoseueckue packl. [loHstue o pace. bosbiime pacel: €BpOINEOUIHAs
(eBpaswmiickas),  aBCTpajOo-HErpouaHAs  (PKBATOpUAJbHAs),  MOHTOJOHUIAHAsS
(a3uarcko-amepukaHckas). BpeMs M myTH paccelieHHs 4elIOBeKa I10 IIIaHeTe.
EnuacTtBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacHu3Mma.
[IpucrnocoOseHHOCTh YeOBEeKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpPEJbl.
Brnustaue reorpadudeckoit cpenbl u aperida reHoB Ha MOPGOIOTHIO U (PU3HOTIOTHIO
YeJI0BEKa.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJICOaHTPONOJIOTHS
YEJIOBEUECKUX MOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIOMMHY OMOJIOTHYECKOTO U COIMAIBHOTO B YEJIOBEKE.

JdeMoHCTpaMuA

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

Tabnuipl U cxeMbl: «MeTobl aHTPOTOJOTHINY, «I 0JJOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyauMEHTBI U aTaBU3MbD), «/IBUKYIIIUE CUIIbI aHTPOIIOTE€HE3a», « DBOIIOIIMOHHOE
JPEBO  4YEJIOBEKa», «ABCTpajlonutTek», «YemoBek  ymenwli», «YemoBek
MPAMOXOIAIININY, «JleHncoBckuid yenosek» «Heanaepranbuby, « KpomaHbOHIBIY,
«IIpenku yenoBekay, « ITansbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKA.

O6opynoBaHue: MYyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMHM TPOUCXOXKACHUS 4YeIOBeKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yepera 4eJ0BeKa U yeperna IyUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITUMIIaH3e,
MOJIEIIA TOpPCA MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalluil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxaeHre U pa3BUTHE dKoJioruu B Tpyaax A. ['ymGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTtopHbie. MoJenupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTMUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCcTpaMu

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

Tabmunpl 1 cxemul: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUSL dKoJornueckux Qakropos. [Ipasmno munumyma (K.
[npenrens, 0. JInbOux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHWH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUrHaJbHAs poJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. Ilpucrnocobnenus pacteHuili K
nojjep>kanuio BogHoro Oananca. Knmaccudukanus pacTeHHil 1O OTHOLICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAsT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpeji 00uTaHust opranu3moB. [IprcnocoOaeHnst opraHu3MoB K )KU3HU
B pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

JKuznennsie ¢popmbl oprann3mMoB. [ToHsTHE 0 KU3HEHHOU (hopme. XKr3HEHHbIE
dbopMbl pacTeHMil: AEpeBbs, KyCTAapHUKU, KYCTAapHUYKH, MHOTOJIETHHE TpPaBBhl,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMONO3 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOACHCTBUM JUIsl CYIIECTBOBAHUS OPraHU3MOB B cCpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaMuA

Tabmuplt 1 cxeMmbl: «Okosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DHU3HOIOrHMUECKHE aalTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUiD», <« Ku3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeH1us», «CuMOmno3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE PACTEHUs, repOapuu U KOJUIEKIIUU TEIUIONIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHHM, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apum M KOJUIEKUMM PpACTEHUA U JKUBOTHBIX, OOJAJAalONIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HU, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B ¥ MOMYJIAUI

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Tonmynsimuss ~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. (OCHOBHBIE TIOKa3aTeNW IONYJISILUU: YHCIECHHOCTb, IUIOTHOCTB,
BO3pAacTHasi M TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MATPALUS.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopenupoBaHue IMHaMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MOIYJISIIUN.
KpuBble BbDKHBaHUS. Perynsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOutanue. MHOroMepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHunanbpHas U pealTu30BaHHAas HUILIY.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpalMid KUBOTHBIX. buosormyeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «IKOJIOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonynsiiun», «CKOpPOCTh  3aceleHusi TMOBEPXHOCTH 3eMJIM  Pa3IMUYHBIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OopraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHUECKHE OJOKU
skocucteM. [1ouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. Dnyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe IKOCUCTEMBL. JKOCUCEMbL 03€D U peK. DKocucmembvl Mopeu U
oKxeanos. Ikocucmemvl MyHOP, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. ['opojackas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHNE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco sggexkma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoneHO3a»,  «DKOCUCTEMaA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOWIHAs, JAETPUTHAsA)», «IKOJOTHYECKas NUpaMuia YUCe»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTruH B arporieHo3e», «[Ipumepsr ypooskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCUsl B arpodKocUCTeMy (Ha MOJjie WIW B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000ji0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CyILLECTBOBaJIA ’KM3Hb. Pa3BuTHe npeacrtaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ cocras. XKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyIiecTBoBaHus Omocdepbl. OcobeHHOCTH OHMochepsl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKIIbI (YIaeposa, a30Ta). PUTMUYHOCTH sIBJICHUH B
ouocdepe.



3oHanbHOCTH OHochepsl. [Touarre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMUPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA ’
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IInpokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHenue knumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie kHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA WU MPUPOIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaouei u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu no cocmoaHuro OMOENbHLIX U008 U dKocucmem. (OcHOBbI
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arpsi3HeHue nouBb», «IlapHukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuTOpUn», «MOAEIH YIIPaBIIeMOTO MUPaAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUSI IPOrPAMMBI 1O OUOIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00PA30BAHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKOU KYJIBbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMA POCCUMUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CAMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U IMPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JTIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSMH U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHYy, CBOM SI3bIK M KYJbTYpPY, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHWOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWMHOM JKU3HM B COOTBETCTBUHM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryispHas (Qu3nyeckas akKTUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW U COLMATBHOMN
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHBIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI DKOJOTHYECKON KyJIbTYphl: MPUOOpPETEHHUE ONbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMbIE MPU N3YUECHUN OMOJIOTHY 3HAHUS
M yYMEHHMS TNpH pPEHICHUU MpoOJieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILINX BPEl OKPYKAIOLIEH IPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCS. MU B IO3HABATEIbHONW, KOMMYHHKATUBHOM M COI[MATBHOMN
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Crneuu@uKd OHOJOTUM KaK HayKd, OCO3HaHUA €€ pOoJiu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXPaHEHUs1 IPUPOITHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/Aa M3 III00AIBHBIX SKOJOTHYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
MCIIOJb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO0 MUPA U MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUW MO OHUOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHITHS, OTPaKaroIlIne
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHHUE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHbBIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHrue GyHKIUOHAIBHOW IPaMOTHOCTH U COLIMAIBHOM
KOMIETEHIIMM  O0YyYaroIMXCs;  CIOCOOHOCTh  OOY4YaroIIMXCS  UCIOJb30BAThH
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMHUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIE
y4yeOHbIEe JEHCTBUS, KOMMYHHUKATHBHBIE YHUBEpCAJbHbIE YydeOHbIE IEHCTBUA,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaLUK, 0000IIEHHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHM
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
OPOTUBOPEUYHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabarbiBaTh IUIaH pELIEHHUsS NPOOJEMbl C yY4ETOM aHAIM3a MMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKONW U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEJIBHYIO M MPAKTUYECKYIO 00JIACTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TeKCTe Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKUA OIIEHUBATH
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIIOJIb30BAaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAY4YHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJCTh  HABBIKAMHM  paclo3HaBaHUs M 3alUThl  WH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCUU TO CYHIECTBY OOCYy>KIaemMol TeMbl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEJILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJa4M, YIYUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJsSTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K JKUBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

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

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydenust  oOydaromuxcss  Ouonmorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue st OMOJIOTMHM HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHUCTBUH 11O
OCBOCHHIO, HUHTEPIPETALMU U NPEOOPa30BaHUIO 3HAHHUM, BUJbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUH TpoOJieM  palMoOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BIIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOIOTMYECKHE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOT0 TOKOJEHUS, PACLIEIUICHUS,, YUCTOThI raMeT, HE3aBUCHUMOIO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKHMBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BbIACIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKAa, IMPOLIECCOB KU3HEAEITEIHbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOTO U reTepoTpoPHOro TUIMOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3M MEXIY OpPraHOMJAMH KIETKHM U HX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEeHa BEIIECTB, ATanamMH KJIETOYHOIO IUKJIA U )KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMHU, JI€JIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb MCCIEIOBAHUS, aHATU3UPOBATH TMOITYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIC  PE3yJbTaTbl HAa  yYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTHUHU U MEUIMHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBJIEHHOE N3MEHEHNE TeHOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymyriedt mpodecCuoHAIBHON
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HANPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIUsIX CPETHETO
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUA.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHpA, B TO3HAHHM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOIOTIOIL30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHUS K MPUPOJE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKOcHCTeMa, Ouocdepa), OHOIOTrHYECKHE TEOPUH
(aBosmroniuonHas Teopust Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS IBOJIIOIUN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IO3HAHMA,
UCITIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MPUPO/IC;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIJIONMATPUYECKOTO M CUMITATPUYECKOTO BUA000pa30BaHUS,
BIUSHUAA ~ JBWKYIIUX  CHWJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHus, YepeaOBaHuUsl HaNpaBIeHUN
HBOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aMMOCBA3M MEXAY MPOLECCAMU SBOJIOLNH,
JBIOKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHus, aOUOTUYECKUX U OHMOTHYECKHUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JI0Ka3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelibl OOMTaHUsI, €IMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniath OMOIIOTUYECKUE 3a]Ja4H, BBISBISATH IPUUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICTYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JE1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb WCCICIOBAHUS, AHATU3UPOBATH IOTYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUM W METUITMHE, MPOBOJMMON Ha 0aze IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  yYEHHYECKHX
KOH(epeHUusX;

yYMEHHUE OlLIEHUBATh TMUIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIleHUs
ri100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymied npodeccuoHanbHOM
NEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONL30BAHMS, MEAUITHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI HHTEpPEC, HaAIpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  Tpodeccmd W MPOAOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U NPeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne . . Hara nupposbIe
. Tema ypoxka BazoBbiii  Yruyouennsiii | IIpoBepouHnbie H3yveHHsi | o6pasoBaTEILHEIe
YPOBeHb = YPOBEHb padoTshI pecypest / 13
1 buronorus kak KOMIIJIEKCHAs HAyKa U Kak 1 1
9acTh COBPEMEHHOTO O0IIeCTBa
JKuBble cucTEMBI M X CBOMCTBA 1
YpoBHEBas OpraHn3anus KUBbIX CHCTEM 1 1
4 VicTopus OTKpPBITHS U U3YUEHUS KIETKU. 1
Knerounas teopus
MeTo/1bl MOJNIEKYISIPHOM U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
5 «M3ydyeHre METOI0B KJIETOUHOU 1
6uosioruu (xpomarorpadus,
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruposanue, [1LP)»
6 XHWMHYECKUH COCTAB KIIETKH 1 1
7 MuHepanbHble BEIECTBA KIETKH, UX 1
Ouosoruyeckas poib
Oprannyeckue BEIECTBA KIETKH —
8 6enxu. Jlabopatopnas pabora 1
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX pPEaKIIUii»
9 CoiicTBa, KnaccupuKanys u GyHKIUN 1 1

0EJIKOB




10

OpFaHI/I‘-I€CKI/Ie B€IICCTBA KJICTKHU —
YIJI€BOAbL

11

12

13

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —
JIMITNU I bI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas padora «/ccnenoBanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JInNYHBIX OPTaHU3MOBY

Crpoenue u pynkuun ATD. Ipyrue
nykineosuarpudocharsr (HTD)

14

CexBenuponanue JIHK. Meroabt
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMHKH

15

16

MeTtobl CTPYKTYpHOH OHONIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

17

CrtpoeHnue 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas padora «M3yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

18

19

20

[ToBepXHOCTHBIN anmapar KIeTKH

OnHomMeMOpaHHBIE OPraHOU B! KIETKH.
[IpakTuyeckas padora «M3yueHue
JBHYKEHUS LIUTOIUIA3MBI B PACTUTEIIBHBIX
KJIETKaX»

HOJ'IyaBTOHOMHI)Ie OpraHon bl KJICTKH:
MUTOXOHPHUH, TUTACTHIbL. JlabopaTtopHas
pabota «VccnenoBaHue mia3Mon3a u
ACIIIIa3MOJIN3a B PACTUTCIIbHBIX KJICTKAX»




21

HememOpaHHble opraHou/Ibl KJIETKU

22

23

Crtpoenue u QyHKIMHU Aapa

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIETOK Pa3IMIHbBIX
OpPTraHU3MOBY

24

25

26

AcCCUMWISIIIHS U TUCCUMIJISIINS — JBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaIuTHIECKONH aKTHBHOCTH
(dbepMeHTOB (Ha IpuMepe aMHJIa3bl WK
KaTaJia3bl)»

depMeHTaTHBHBIN XapaKTep peaKIui
KJIETOYHOTO MeTabosin3Mma.
JlaGopatopnas pabora «M3yuenue
(epMEeHTaTUBHOTO pacUIeTICHUS
MEPOKCH/Ia BOJOPO/a B PACTUTENbHBIX U
KUBOTHBIX KIJIETKaX)

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPHI

27
28

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

dorocunres

29

XemocuHTtes. JJabopaTropnast pabota
«CpaBHeHue nporieccoB GpoTocuHTE3a U
XEMOCHHTE3a»

30

AHa’poOHbIE OpraHu3Mbl. Buabl
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
TIBIXaHUSD)




31

32

33

AspoOHbBIE OpraHU3MbI. JTaIlbl
SHEPreTHYECKOro oOMeHa. DHeprus
MEMOpPaHHOTO IrpaJIieHTa MPOTOHOB.
Cunre3 AT®: Pabota npotonHoni AT®D-
CUHTA3bI

O06o001IeHre U CUCTeMaTU3alus 3HAHUN
1o teMme "OOMeH BEIIECTB U
MpEeBpaIICHUE SHEPTUH B KiieTke" /
KonTponbnas pabota no teme "Obmen
BEIIECTB U MPEBpPALEHUE SHEPTUHU B
KieTke"

Peakuuu MAaTpUYHOI'O CHHTC3a

34

35

Tpanckpunuus — MaTpU4HBIA CHUHTE3
PHK

Tpancnsauus u e€ srarbl

36

Konnposanue ammnuokucinot. Poib
pudocom B OuocuHTe3€e Oenka

37

38

Opranu3anus TeHOMa y IpOKapuoT U
9YKapHOT

MorekyssipHble MEXaHU3Mbl SKCIIPECCUN
T€HOB Y 9YKapHOT

39

Bupycbl — HekseTouHble (OPMBI KUZHU
u oOnuratHele napasuThl. [IpakTnyeckas
pabota «CozaHue MOJeNIn BUPYCa»

40

BupycHsle 3a0051€BaHUS YeIIOBEKa,
YKUBOTHBIX, PACTCHUIN

41

HanorexHonoruu B OMOJIOTHA U
MCOAUIINHE




42

JKW3HEHHBII UK KIIETKA

43

44

Marpuunsiii cuntes JJHK

Xpomocomsl. JTaboparopHas pabota
«M3yueHne XpOMOCOM Ha FOTOBBIX
MHKpOIIpenapaTax»»

45

46

47

JleneHue KIeTKu — MHUTO3

Tume! kieTok. KaprokuHes v MUTOKUHES.
Peryinsnust )KM3HEHHOTO IIMKJIA KIETOK.
Jlaboparopuas padota «Habmonenue
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIIpENapaTax)»

O06o001IeHNe U CUCTEeMaTHU3alMsl 3HAHUI
mo temaMm "HacnenctBeHHas
nH(pOpManus U peanu3anus ee B KieTke",
"XU3HEeHHbBIHA 1IUKIT KIIETKU" /
Kontponbnas padota nmo teme "Peakimu
MaTpUYHOTO CUHTE3a"

48

49

OpraHI/I3M KaK €IMHOC IICJI0C

Txanu pactenuii. JlTaboparopHnas padbora
«M3ydyeHne TKaHEeN paCTEHUI»

50

TkaHU )KUBOTHBIX U YEJIOBEKA.
JlabopaTtopHas paborta «3ydeHue
TKaHEN >KUBOTHBIX)

51

Opraunbl. CucTeMbl OpraHoB.
JlabopaTtopHas pabota «3ydeHue
OpPraHOB I[BETKOBOTO PACTEHUS

52

Omnopa Tena opranu3mMoB

53

JIBr>KeHUE OPraHM3MOB




54

IIntanue opranu3sMoB

IIutanue MO3BOHOYHEIX JKUBOTHEIX.

> [InmeBapuTenpHas cuCTEMa 4eJI0BEKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
YeJI0BeKa

58 TpancnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cucrema 1o3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

60 Brigenenue y opranusmoB

61 3amura y OpraHu3MoOB

62 NMMmyHHast cucreMa 4yenoBeka

63 PaznpaxxuMocTs 1 perynauus y
OpraHHU3MOB

64 I'ymopanbpHas peryssius ¥ SHIOKPUHHAS
CUCTEMa KUBOTHBIX U YEIIOBEKA

65 @DopMbI pa3MHOKEHUST OPTaHU3MOB

66 [TostoBOC pazMHOKEHUE

67 Meiio3
I'ameTorenes. Obpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paborta
«3yueHne cTpoeHHs MOJIOBBIX KIETOK
Ha TOTOBBIX MHUKPOTIpErapaTax»»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTeHEe3

70 3akJiajika OpraHoB M TKaHEH U3

3apOAbIIICBLIX JIUCTKOB




71

PocT u pa3BuTHe )XHBOTHBIX.
JlaGopaTopHas padboTta «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX JKUBOTHBIX»

72

PasMHOkeHUE U pa3BUTHE PACTCHUIA.
Jlaboparopuas padota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

73

O06o0muieHne 1 cucTeMaTu3ays 3HaHUH
no teme "CTpoenune u QyHKIIH
opranu3MoB" / KontposbHas paboTa 1mo
teme "CTtpoeHue u QyHKIIUU OpaHU3MOB"

74

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKHN KaK HAyKH. OCHOBHBIE IOHSITUI
Y CUMBOJIBI TeHeTUKH. JlabopaTtopHas
pabora «JIpozoduia kak 00BEKT
TeHETUYECKUX UCCIIeIOBAHUI

75

3aKOHOMEPHOCTU HACTIEIOBaHUS
npu3HaKoB. MoHOrubpuaHOE
ckpeurrBanue. [IpakTiueckas padbota
"N3yueHne pe3ynbTaToB
MOHOTHOPHUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

76

77

[MuTonornyeckre OCHOBHI
MOHOTHOPHUIHOTO CKPEIIMBAHUS
AHanu3upyrolee CKpeluBaHue.
Henonnoe nomuanpoBanue

78

JIurnbpuiHoe CKpeuBaHme.
[Ipaktuyeckas padora «M3ydyeHue




Pe3yabTaTOB TUTUOPUIHOTO
CKpEIIMBAHUSA Y IPO30(PHITBI»

[{uTomornyeckue OCHOBBI AUTUOPUTHOTO

79
CKpEIIUBAHUS

80 CueruieHHOe HAcJIeI0BaHKE MPU3HAKOB

81 XpoMOCOMHast TeOpus
HAaCIEACTBEHHOCTH

82 I'eneTuka moma

83 ['eHOTHT KaK IEIOCTHAS CHCTEMA

84 I'eneTnyeckuii KOHTPOIb PA3BUTHS
paCcTEeHHMIA, )KUBOTHBIX U YEIOBEKa

85 H3meHunBOCTh MpU3HAKOB. Buibl
W3MEHUYUBOCTH

86 MonudukanronHas N3MEHIHBOCTh
BapuarnoHHslIii psa v BapualimoHHas
kpuBas. JlaboparopHas pabota

87 «HMccnenoBanue 3akOHOMEPHOCTEN
MOIA(DUKAITIOHHON H3MEHUNBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOI»

88 I'enoTunmyeckast U3MEHUYUBOCTb.
KoMOnHaTHBHASI HF3MEHUYNBOCTH
MyTannoHHast U3MEHYUBOCTb.

89 IIpakTuyeckas pabora «MyTtanuu y
Ipo30GuiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAl[MOHHOTO

rmpormnecca. ONUreHeTHKA U SITUTCHOMUKA




91

92

O0600111eHNE U CHCTEMATHU3ALUS 110 TEME
"'eHeTrKa - HayKa O HaCJI€ACTBEHHOCTH
Y U3MEHYMBOCTH OPTaHU3MOB" /
KontposbHas paboTa mo teme
"I"eneTnka"

I'eneruxa yenoseka. [Ipaktuueckas

pabota "CocTaBieHue U aHAIIN3
pOa0CIOBHOI"

93

94

95

MeTtoapl METUIIMHCKON T€HETUKU

3HaueHue MeﬂHHHHCKOﬁ T'CHCTHUKH B
IpcaAOTBpaICHUN U JICUCHUU
FeHETUYECKHX 3a00JIeBaHMIl YeI0BEKA

OCHOBHbBIE TIOHATHS CENEKIIHU.
JlaGopatopHnas pabora "M3yueHue copToB
KYJIBTYPHBIX PaCT€HHUI U OpOA
JTOMAITHUX KUBOTHBIX"

96

MeToapl CEeNeKIMOHHOM pabOoTHI.
JlaGopatopHnas padora "N3yueHue
METOJIOB CEJIEKIIUU pacTeHui"

97

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
#UBOTHBIX. [IpakTHueckas pabota
"[IpuBuBKa pacTeHUi"

98

99

CoxpaHeHue, U3yuyeHue 1 UCIO0Ib30BaHUE
TEHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka U OTpaciib
npousBojicTBa. [IpakTuueckas pabora
"N3y4yenne 00beKTOB OMOTEXHOIOTHH"




100 OcHOBHbIE HAMPABICHUS CHHTETUICCKUI 1
ouooruu
101 XpOMOCOMHAS ¥ TCHHASI HHKCHEPUS 1
102 Menunuackue OMOTEXHOIOTUT 1
OBHIEE KOJIMYECTBO YACOB IT
- O O 34 102

[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne . . HMara uugposbie
w/n Tema ypoka baszoBbiit  YriayOiennbiii IIpoBepounbie R Y S ———
YPOBeHb = YPOBEHb padoTbI pecypen / 13
1 OBommonnonHas teopus Y. Jlapsuna 1 1
5 JBHoKyIMe CHIIbI 3BOJIFOLMHA BUIOB 10 Y. 1
HapBuny
3 Bbopn0a 3a cyimecTBoBanue, 1 1
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOLIMU
5 DTarbl HBOIOIIMOHHOTO Tpolecca: 1 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Tonynauus — 3/eMeHTapHas eIUHULA 1
ABOJIIOLIUN
3aKOH F€HETHUUYECKOTO paBHOBeCUs JIxk.
7 Xapau, B. BaitnOepra. JlabopatopHas 1
paboTa «BbIsSBICHHE U3MEHUNBOCTH Y
oco0eit 0ZTHOTO BHIa»
8 DnemeHTapHbIe (HaKTOPHI IBOIIOLUN 1 1
9 OddexT ocHoBaTens. dpdext 1
OYTBUTIOUHOTO TOPJIBIIIKA
10 Murpauyu. M30auuu nonyssuui: 1
reorpaguueckas, OMoJIOrHuecKas
1 EctecTBeHHBIN 0TOOP — HANPABIISIONTUN 1

(bakTop IBOJIIOITUU




12

[TonoBoii oT60p

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaboparopHas pabota «3ydenue
apoMop(}030B U UAHOATANITAIIUHN Y
pacTeHul U ) KUBOTHBIX)

14

[Tpumeps! prcnocobaeHu y
OpraHu3MoB: Mopoiornieckue,
¢dusnonornueckue, ONOXUMHUIECKHE,
nosenenuyeckue. Jlaboparopuas pabora
«[IpucrocobneHust OpraHu3MOB U X
OTHOCHUTEJIbHAS 11€7I€CO00Pa3HOCThY»

15

Bupn, ero kpurepuu u CTpyKTypa.
JlabopaTtopHnast pabora «CpaBHEeHHUE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

16

17

Crpykrypa Buza
Bunoobpa3oBanue kak pe3ynbTaT
MHUKPO3BOIIOLUU

18

19

20

CBs13b MUKPOIBOJIIOIIUU U
SIUAIEMUAOJIOTUI

Makpossomntonus. [Taneonronornueckue
METO/IbI U3YUYEHUS HBOJIIOLUU
Buoreorpaduyeckne MeToab! U3y4eHUs
HBOJIIOLIUU

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MopdosrornuecKre MeTO bl H3yIeHHs
9BOJIONAU




MoneKyIapHO-TEHETUYECKHUE,

22 OMOXMMHYECKHE U MaTeMaTUYECKHUE
METO/Ibl U3YUYCHUS IBOTFOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paguaius.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIIHI

o5 Hay4Hble runoTe3sl IPOUCX 0K ICHUS
JKM3HHU Ha 3emiie

26 JloHaydHBIC PEACTABICHUS O
3apOKICHUH JKU3HH

97 OCHOBHBIE 3TaIbl HEOPraHUYECKON
SBOJIIOIUH

28 ['unoTe3s! 3apoKIeHUS )KU3HA
HcTopust 3eMiu 1 METOIbI €€ U3YUEeHHUS.

29 JlabopaTtopHas pabora «M3y4ueHue u
OIMCAaHHE UCKOMAEMBIX OCTaTKOB
JPEBHHUX OPTAaHU3MOB)

30 Hauanbnbie 3Tansl opraHnyecKkoin
SBOJIIOIUH

31 DBOIIONNS DYKAPUOT
OCHOBHBIC 3TaIbI YBOIIOLUU

39 pacTuTensHOro Mupa. [IpakTnyaeckas
pabora «3yuenne ocoOeHHOCTEH
CTPOCHUS PACTECHUI Pa3HBIX OTICIOBY

33 OCHOBHBIC 3TaIbI YBOIIOLHNH KUBOTHOTO

MHpa




34

DBOJIOIUS KUBOTHBIX. [IpakTrueckas
pabora «3yyenue ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)

35

36

37

PazButue xxu3Hu Ha 3emMIie 1o 3pam U
nepuogam

MaccoBble BBIMUpaHUS —
9KOJIOTHYECKHE KPU3UCHI MPOIILIIOTO

CoBpeMEHHbIN FKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cucTeMa OPraHu4ecKoro
Mupa. OCHOBHbBIE CUCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB

39

O06o01IeHre u cucTeMaTu3alus 3HaHu|
1o TeMaM "MUKpO3BOIIOLUS U €€
pe3yabTaThl", "MaxkpoIBOIONHS U €€
pe3yabTaThl"/ KonTponbHas paborta mo
teme "DBomronus"

40

41

AHTpOHOHOFI/ISI — HayKa O YCJIOBCKC

PazButne npeacrasieHui o
IIPOUCXOXKAECHNUN YEJI0OBEKA

42

MecTo yenoBeka B CUCTEME
oprarmueckoro mupa. JlaboparopHas
paborta «3yuenune ocoOeHHOCTEH
CTPOEHHS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX
C TIPSMOXOXKJICHUEM»

43

JIBHOKyIllME CHIIBI aHTPOIIOTEHE3a

44

COOTHOIIEHUE OUOJTOTNYECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E




45

OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46
47

ITaneoreneTnka u najeoreHOMUKA

OBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

48

49

50

Yenoseueckue packl. [Ipaktuyeckas
pabora «M3yueHue sKOI0TUYECKUX
aJanTalui YeI0BEKa»
MexauCUUIITMHAPHBIE METOIBI
AHTPOMOJIOTUHU

3apoxACHUE U PA3BUTHE IKOJIOTHU

51

52

53

Mertonsl skonoruu. JlabopaTopHas
pabora «3yuenue MeTo10B
AKOJIOTMYECKUX MCCIIEI0OBAaHUI
3HavYeHHE SKOJOTUUECKUX 3HAHUM IS
yesoBeKa

OKkonorudeckue GpakTopsl

54

55

56

AbuoTtnueckue paxkropsl. CBeT Kak
sKosiornueckuit pakrop. JlabopatopHas
pabota «BbIsiBIeHHE TPUCTIOCOOIEHUI
OPTraHU3MOB K BIIUSTHUIO CBETa»

Abuotnueckue axropsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.
JlaGopaTtopHnas pabota «BrisBiieHHe
MPUCTIOCOOTIEHUI OpPraHU3MOB K
BJIMAHUIO TEMIIEPATYPBD

AbuoTtnueckue Gpaxktopsl. BraxkHocTh
KaK 3KOJIOTUYECKHUI akTop.
JlaGopaTopHas paboTta « AHATOMHUYECKHE




O0COOEHHOCTH PacTEHUI U3 pa3HbIX MECT

oOuTaHus»
o7 Cpenpbl oOuTaHus OPraHu3MOB 1
58 buonornueckune puTMbI 1
59 XKuznenusie popMbI OpraHU3MOB 1
60 buotnueckue pakTopsl 1
3HaYeHrne OMOTUYECKHIX
61 B3aUMOJICVCTBUH ISl CYLIECTBOBAHUS 1
OpraHU3MOB B cpejie 0OUTaHUA
62 DKOJOTUYECKUE XapaKTEPUCTUKU 1
HOITYJISITIH
OcHoOBHBIE TTOKA3aTeNN MOMYJIALIUN:
63 YHCJICHHOCTb, INIOTHOCTb, BO3PACTHAs U 1
HOJIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:
64 POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA, 1
CMEpPTHOCTb, MUTpALIUU
65 DKoornyeckasi CTpyKTypa MOIyJISIIuT 1
66 JluHaMuKka NonyJssiuy U €€ perymsauus 1
67 KpuBsble pocTa YNCIIEHHOCTH MTOMYIISIINH. 1
KpuBbie BEDKHBaHUS
DKosoruyeckast HUIIa BUA.
68 JlaboparopHas paboTa 1
«[IpucrocobneHust ceMsiH pacTeHUH K
pacceIeHuIo»
69 Bun xak cucrema nomynsuui 1
70 3aKOHOMEPHOCTH TTOBEJICHHS 1 1

MI/IFpaHI/Iﬁ KHUBOTHBIX




71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemiecTB U MOTOK SHEPTHH B
9KOCUCTEME

74 OCHOBHBIE TTOKA3aTeNId IKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3menenus cooO1iecTB — CyKIECCUH
[TpupoaHbIe 5KOCUCTEMBI. IKOCUCTEMBI

77 03€ep U peK. DKOCUCTEMbI MOpEN U
OKEaHOB

78 [TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYH]Ip, JIECOB, CTEMEH, MyCThIHb

79 AHTpPOTIOT€HHBIE YKOCUCTEMBI
Ypb6oskocucremsl. [IpakTinueckas pabota

80 «M3yuenue u onucaHue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (hOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB
B DKOCUCTEMaX
MexaHn3Mbl BO3/IEUCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIILIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — oOuienianerapHas
o0ostouka 3emiu

84 VYuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS

ouochepsl




KpyroBopots! BelecTs u

86 OMOreOXMMHUYECKHE LIUKIIBI
87 3oHanbHOCTH OuOChepbl. OCHOBHBIC
OMOMBI cyIIn
88 YcroitunBocTh OMOCchepsl 1
89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI
90 BosneiicTBue uenoseka Ha Guocdepy 1
01 AHTpPOIIOT€HHOE BO3JICHCTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MU
92 Oxpana npupoabl 1
03 OcHOBHBIE IPUHIIHUIIBI YCTOWYHUBOTO
pa3BUTHUSA YEIIOBEYECTBA U IPUPOIBI
ParnmonanbHOE MTPUPOIOTIONB30BAHHIE U
94 COXPaHECHHE OMOJIOTHIECKOTO 1
pazHooOpaszus 3emin
O06o0011eHre U cucTeMaTU3alus 3HaHUN
o TeMam "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHHUSX OPTaHU3MOB JIPYT C
JIPYroM W HaJOPTaHU3MEHHBIX CUCTEM C
95 oKpykarotien cpemoi", "Opranu3msel u 1
cpena odutanus", "IKOIOTHUS BUIOB U
nonysus”, "IKonorus coooecTs.
Okonoruyeckue cucremsl”, "buocgepa -
rinobanbHas sxocuctema” / KontposnbHas
pabora mo Teme "Okomorus"
96 PesepBHblil ypok
97 PesepBHBIIT ypok
98 PezepBHblil ypok




99 PesepBHbIil ypok 1 1
100 PesepBHBIIT ypok 1 1
101 PesepBHblil ypok 1 1
102 PesepBHblil ypok 1 1
OBIIEE KOJIMYECTBO YACOB I10 34 102

I[TPOTPAMME







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

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUU O MECTE€ W POJU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHHWH  JKA3HEHHO  BAXKHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAy4YHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTMYECKHUX HCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DHKOCHCTEM (ONMCAaHWE, HU3MEPEHHE, IPOBEICHUE
HaOroieHui); crocob6aMu BBISBICHHS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMU
cpeAcTBaMH, (GOPMYIMpYsS LeNb HCCIEIOBaHUs, AaHaJIU3UPOBATh
MOJIy4YEeHHBIE PE3YJIbTAThI U JIJIaTh BHIBOJIBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMbIMU BCJIMYMHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOYAET: OCHOBOIOJIAraroIIne OUOJIOTMYECKHE TEPMHUHBI M MOHATHS
(K13Hb, KJIETKA, TKAaHb, OPraH, OPraHU3M, BUJ, TOMYJISLHS, SKOCUCTEMA,
ouorieHo3, Ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, JUCKPETHOCTb, CAMOPETYIISLHA,
3 CaMOBOCITPOU3BEICHNE, HaCJIEJICTBEHHOCTD, W3MEHYNBOCTD,
SHEPro3aBUCHMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IIBanna, M.
[Ineitnena, P. BupxoBa; Ki10OHaIBHO-CEIEKTUBHOIO MMMYyHHUTETa [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHasl TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJAbIIICBOTO CXOACTBA K. Bapa, OBOJJIOIIMOHHAaA




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOT0OOpa3us U MPOUCX0XKICHUS
KyJIbTypHbIX pactenud, yudenue A.H. CeepuoBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
paclIeIUIeHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAHUS IIPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. Moprana; TOMOJOTHYECKMX psAIOB B
HacjeAcTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHETHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; 6morenernueckmii 3akon . ['exkens, @. Mrosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa FO. JInbuxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xomnpetina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OuoJI0ruYecKue 3aaa4ud, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACJIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAThb 'CHOTHIIMYCCKUEC CXCMbI CKPCIIMBAHUA IJId PAa3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTCMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSA3M MEXKIy CTPOEGHUEM U
(GYHKLIMSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu H
CUCTEMAMM OpPraHOB Y PAacCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTallaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTallaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMA;  MpoOIeccaMd  SBONIONMM;  JBIDKYLIUMH  CHUJIAMHU
AQHTPOIIOT€He3a;  KOMIIOHEHTaMH  pa3IUYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHHW3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM
u Ouocdepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
UHPOPMAIIUU U TIPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, Mei103a, FaMeTOreHe3a, YMOpPHOreHe3a, mocTIMOPHOHAIEHOTO
pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTrEHEe3a), B3aUMOJCHCTBUS T'€HOB, TeTEPO3HCa; JICHCTBHI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; auIoNaTpPUYEcKOro U
CUMIIATPUUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIMAHUA ABWXYIIUX CHII
OBOJIONMK HAa TEeHO(OHA MOMYJSALUHU; IPHCIIOCOOICHHOCTH
OPraHU3MOB K cpele OOWTaHWs, YepEeIOBaHUS HaINPaBICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMupoBaHHOCTh YMEHHsSI BBIACNATH CYLIECTBEHHBIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT W DJYKAPHOT; OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, ()OTOCUHTE3a, IUIACTHYECKOTO W IHEPreTHIEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, pPAa3BUTUS U
Pa3MHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BUJ000pa30BaHus, MPUCIOCOOJEHHOCTH OpPraHU3MOB K Cpele
OoOWTaHUs, BIIMSHUS KOMIIOHCHTOB O3KOCHCTEM, aHTPONOTECHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCTIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII; B3aUMOCBSI3H
OpraHW3MOB U Cpelbl OOWTaHHUS, EAUMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOUMOCTH  3[0pOBOrO  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHooOpa3usl BUAOB U IKOCHUCTEM KaK YCIOBHUSI COCYILIECTBOBAHUS

IIPUPOJIBI U YEIOBEYECTBA

YMeHHe KPUTHYECKH OICHHBATh HH(POPMAIHMIO OHOJIOTHYECKOTO
COJICpXKAHUS, HHTEPIPETUPOBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




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

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. JKuBble cucTeMBl U X HN3YUCHHUEC

11

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsi Hayka. buonormyeckue Hayku H
n3ydyaemble UMU npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAHbIE U TTOWCKOBBIC
Hay4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HDOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptunbl mupa. [Ipodeccun, csa3annbie ¢ Ouonoruei. 3HaueHue OUOJIOTHUU B
MPAaKTUYECKOW JESITEIIbHOCTA YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIIIIEHHOCTH, OXPaHe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA )KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTh, CI0KHOCTh U
YIOPSI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLMA,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBII, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreoneHoTHYeckuii), Onochepusiid. [Iporeccrl, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHBIE TPHU3HAKU >KUBOTO. JKH3HL Kak ¢opMa CYIIECTBOBAHUSA

MaTCpruun

Mertoabl Ouosnornueckoi Hayku. HabOmiogeHue, u3MepeHHe, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. IloHgrme o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHoN. IInanupoBanne skcnepumenTa. IlocraHoBKa U mpoBepKa THITOTES.
HyneBast rumote3a. Ilonatue BbIOOpKM U €€ mocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux AaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IprunHBl HCKaXEHUS PE3yJbTATOB dKCIepuMeHTa. [IoHATHE CTaTHCTHYECKOTrO

TECTa

Krnerka kak Ouojorudyeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanun, M.
HIneiinen, P. BupxoB). OCHOBHBIE MOJOXEHHS COBPEMEHHON KIETOYHOU
TEOPHH.

Meroasl  MOJIGKYJIAPHOW M KJIETOYHOHM  OHMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadus, 31ekTpodopes, METoI MEYEHBIX aTOMOB, Iu(depeHInalIbHOe

LIeHTpI/I(I)YTI/IpOBaHI/Ie, KYJBbTUBUPOBAHUEC KIICTOK




2.2

2.3

XHMMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHL. Boaa u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeIUIoperyasiuuu. MuHepaibHble BEllecTBa KIETKU, UX OMONOrMYecKas poib.
Ponp KaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonuMmepsl. benku. AMHMHOKHCIOTHBIM cOCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAS
CBA3b. BTopuuHas, TpeTnuyHas, YeTBEpTUYHAsl CTPYKTypbl. JleHaTypauus.
CgoiictBa 6enkoB. Kmaccudukarmus 6enkoB. buonorndeckue GyHKIUM OEITKOB.
VYrneBonasl. MoHOCaxapuabl, IUCAXapUIbl, OJIUTOCAXapUIbl U ITOIMCAXAPUIBL.
OO0muit TUTaH  CTpoeHUS ©  (PU3UKO-XMMHUYECKUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue QyHKIUU YrII€eBOJOB.

Jlumuaet. ['mppodunsHO-ruApOdOOHBIE cBoOMcTBa. Kiaccudukanusi aunmuaos.
Tpurnuuepunsl, dochonunuabl, BOCKH, crepousl. buonorndeckue GyHKIun
munuaoB.  OOme cBoiicTBa  OMOJIOTMYECKMX MEMOpaH — TEKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapt. [Ipuanun kommnementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxienue u ononorndeckue ¢pynkimu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonoruueckue pynxnuu AT®. BoccraHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIMU
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHYECKHE M OMO(PHU3UYECKUE HCCIIECIOBAaHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYJI

Tunbl KkieTok: »ykapuoTHuUeckas U mpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATIBbHBIE 00pa30BaHUsl KIETKH.

Crpoenue npokapuoTuueckoi kieTku. KietouHas cTeHka OakTepuil M apXei.
OCOoOEHHOCTH CTPOEHHUSI TeTepoTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOILIEHO3aX.

Crpoenne u QyHKIMOHUPOBAHHUE DYKAPUOTHUYECKON KIeTKH. [lnmazmaTmueckas
MeMOpana (riazmanemma). CTpyKTypa Iia3MaTuieckoid MeMOpansl. TpaHcnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMmOpaHy: maccuBHBIH (nuddysus,
obneruénnast auddysus), akTUBHBIM (MEPBUYHBIA U BTOPUYHBIN AKTHUBHBIN
tpancnopt). [lomynponuriaemocts MemOpanbl. PaGoTa HaTpuii-KaJIneBOTro
Hacoca. DHJOIMTO3: MUHONIKTO3, (paroruTo3. Jk3o01uTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIHN KIETOUYHONW CTEHKH PACTECHHA, TPHOOB.

Hutornasma. Luro3ons. L{utockener. J[Bmkenue nuromiaazmbl. OpraHousl
kieTku. OgHOMeMOpaHHBIE OPTaHOWIBI KJIETKH: HSHAOIUIA3MaTHUYECKas CETh

(BIIC), anmmapar 'onbkuU, TU30COMBI, UX CTpoeHHE U PpyHKIMU. B3anMocBs3b




OJTHOMEMOpaHHBIX OPraHOUI0B KIETKH. CTpoeHHe IpaHy ISIPHOTO PEeTHKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [magkuit
(arpanynsipHbIil) SHIOMIA3MaTUyYecKui peTukyinyMm. CekperopHas (yHKuUS
annaparta ['onpmxu. TpaHcnmopT BemiecTB B KieTke. Bakyonu pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUHU, ITACTUIBL.

Crtpoenre u (QyHKIUU MUTOXOHIpUN U miactuf. llepBuuHble, BTOpUYHBIE U
CIIOKHBIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannsie opranouabl kietku CrpoeHune u (pyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHTsl. MpbIIIeYHbIE KIETKH.
MukpotpybOouku. Kierounsni neHTp. CTpoeHHE W JBWKEHHE XI'YTHKOB H
pecHrdeK. MUKpOTpyOOUKH UTOILIa3MbI. L{eHTproIs.

Anpo. OOosouka sapa, XpOMaTHH, KapuoOIUla3Ma, SAPBIIIKHU, UX CTPOEHUE U
¢byakuu. SnepHsiit 6enkoBbiii MaTpukc. [IpocTpaHcTBEHHOE pPACIONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoT

(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOIT)

2.4

ACCUMUJISIIAS M TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U rerepoTpodHbIil. YuacTie Kuciopoga B 0OMEHHBIX
nporeccax. DHepreTudeckoe obecriedeHue KIeTku: npeBpamieHue ATD B
0oOMEHHBIX Tmporeccax. DEpPMEHTATHBHBIN XapaKTep pPEaKUUid KIETOUYHOIO
Metabomm3ma. DepMeHTHI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JCHCTBUS.
Kodepmentsl. Ornuunst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB.
benku-aktuBaToppl W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpPraHMYeCKUX BelecTB B Kierke. dortocuHTe3. Poib
XJIOpOIJIacTOB B mporuecce ¢GorocuHTe3a. CBeToBas M TeMHOBas (hasbl.
[IponykTuBHOCTE (poTOCHHTE3a. BrnusHue pa3nuyHbX (akTOpOB Ha CKOPOCTh
(oTtocuHTe3a. 3HaueHHe (HOTOCUHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIIPYIOLE OaKTepuH, Kelle300aKkTepun, cepodakTepuu, BOJIOPOIHbIE
O6akTepuy. 3HaUEHHUE XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Bunel Opoxenus. IlpoaykTel OpokeHuss U uX
HCIIOJIb30BaHNUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTarlbl YHEpreTuueckoro ooMeHa. IloaroroBuTenbHbIM

atarn. [ Tukoau3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.
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2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIApPUHN B
mporeccax — OHMOJOTMYECKOTO  OKUCIeHHs.  llukimueckue — peakiuu.
OxucnurensHoe pochopmmpoBanue. [IpenmyinecTBa a3poOHOTo MyTH OOMEHa

BEILIECTB Iepes] aHadpOOHBIM. D (HEKTUBHOCTh IHEPTETUYECKOTO0 0OMEHa

Peakuuu matrpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUSIX
MaTpUYHOTO  CHHTe3a.  Peanu3anus  HAcleICTBEHHOW  MHGOpPMALUU.
I'eneTndeckuii Koz, ero cBovicrBa. TpaHckpunums — MaTpudHblid cuare3 PHK.
[IpuHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIAPAJUICIHHOCTD,
ACHUMMETPUYHOCTh. TpaHcnsauus u e€ 3tanbl. Yuactue TpancnoptHeix PHK B
OuocuHTe3e Oenka. YciaoBusi OmocuHTe3a Oenka. KomupoBanne aMUHOKHCIIOT.
Poins pubocom B buocuHTe3e Oenka.

Opranu3zanys reHoMa y TpoKapuoT M dyKapuoT. Perynsnusi akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®@. XKako0, K. Mano). Perynsauus oOMeHHbBIX
npolieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekIeTouHble (OPMBI KH3HU M OOIUraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHhbie 3a601eBanus yenoBeka, )uBOTHbIX, pacteHuii. CIINJ[, COVID-19,

conuaJibHbIC U MEIUITMHCKUC HpO6JI€MI>I

Knerounslif 1ukmn, ero mnepuoiasl M peryiasuus. MHrepdasza u  MUTO3.
OcobeHHOCTH TIPOIIeCCOB, MpoTeKaromux B uHTepdase. [loaroroBka KieTku x
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CHUHTETHUECKUH H
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEpHObI HUHTEP(Da3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner perumxanuun JHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIEIBHOCTD.
Mexanusm perunkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TesloMepa3a. XPOMOCOMHBIM HAa0Op KIETKHM — KapHOTHM. JluruiongHelil u
rafmjaouaHbI  Habopbl XpoMocoM. ['omosnoruuyHsle Xpomocombl. [lomoBeie
XPOMOCOMBI.

Jenenue knetku — Muto3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIIECCHI.
Tunsl muTo3a. Kapnokunes u nuTokuHe3. buonormdeckoe 3Ha4eHHE MUTO3A.
Perynsanus mutoTMYecKoro nukia KieTkd. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

qDYHKHI/IOHaJ'II)HaSI T'€HOMHKa

Opranusm kak OuoJoruyecKkas cuctTemMa

3.1

O)IHOKJ'IGTO'—IHBIC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI nu

MHOT'OTKAHCBBIC OPTraHU3MBI.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJItOYash BEreTaTWBHOE) U
nosoBoe. Buasl 0ecrmoioro pa3MHOXKEHHs: MOYKOBaHHE, CIOPYJISIUS,
(bparmMeHTanys, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. [lonoBble kieTkH, wiM ramersl. Meio3. Craauu
Mmeno3a. [loBenenune xpomocoM B Meinosde. Kpoccunrosep. buonormyecknii
CMBICJI M€}03a U II0JIOBOIO npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LUKJIE
OpPraHUu3MOB.

IIpenzapoapiieBoe pa3Butue. ['amerorenes y >kuBOTHbIX. Ilo0BBbIE Kelne3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes3.
Crpoenne moyoBbIX KIETOK. OIUIOOTBOPEHHE M SMOpPHUOHATIBHOE pPa3BUTHE
KHUBOTHBIX.  CmocoObl  OIJIOJOTBOPEHMs:  Hapy)KHOE,  BHYTpPEHHEE.
[Taptenorenes.

WunuBunyanpHOEe pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpHOreHesa
KMBOTHBIX (Ha mmpuMepe Iarymku). Apooienne. Tumbt apodnenuns. OcobeHHOCTH
Ipo0JieHUs MIICKOIUTAIOIIMX. 3apO/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHEH M3 3apOAbIIIEBBIX JIMCTKOB. B3aumHOe BiMsHHE dYacTel
pasBuBarolIerocs 3apojpiia (3MOpUOHaNIbHAsT MHIYKLUMA). 3akiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3yJbTaT MEPAPXUUECKUX B3aUMOJEUCTBUI I'€HOB.
Bnusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (AKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct um pasBurme xuBOTHBIX. [locTomMOpmoHanbHBIM mepuox. llpsmoe u
Henpsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
MIO3BOHOYHBIX JKMBOTHBIX. bBHOJOrMYeckoe 3Ha4eHHE NPSIMOIO M HENPSIMOTO
pa3BUTHA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIBI pocTa )KUBOTHBIX. DaKTOPbI
peryisuMM pocTa >KUBOTHBIX M desoBeka. CTaguum MOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnosibl OHTOreHe3a 4enoBeka.
PasmHoxkeHnne u pasButue pacreHuid. ['ameropur u cmnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuid. OOpa3zoBaHue CIOp B TMpolecce Menosa.
l'amerorenes y pacreHuil. OIUIOJOTBOPEHME W pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOE OIUI0I0TBOPEHNUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl DEryJsillud OHTOIEHEe3a y pAaCTeHUH WU

KHUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W PpPa3BUTUA TCHCTUKMU KaK HAYKH. OcHOBHBIC
TCHETHYCCKHE IMOHATUS U CUMBOJEL. ['OMOJIOTHYHBIC XPOMOCOMBEI, aJlJICJIBHBIC
T'CHBI, aJIbTCPHATHBHLIC IIPU3HAKH, )IOMHHaHTHBIfI n pCHCCCHBHBIfI IMPpU3HAK,
roMO3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/I,Z[BI, T'CHOTHUII, (I)GHOTI/IH.
OcHoBHBIC MCTOAbBI I'CHCTUKMH: FI/I6pI/I,Z[0J'IOF HHCCKHﬁ, OUTOJO0T quCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUIN




3.3

Monorubpunnoe ckpemuBanue. llepBelii  3akoH MeHzaenss —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJEHUs. [IpaBuiIO JOMHHHUPOBAHHS.
Bropoii 3akoH MeHnaens — 3aKOH paciieruieHus npu3HakoB. L{uromorudeckue
OCHOBBI MOHOTHOPHUIHOTO CKpeIIUBaHus. | UIIoTe3a YNCTOTHI FaMeT.
AHanusupyroiee ckpemrBanue. [IpoMeXyTOuHbIN XapakTep HaclieJOBaHUS.
Pacuiennenue npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUs  TpPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CuemnieHHOE
HACJIEIOBAHUE TE€HOB, HAPYIIECHUE CIEIUICHUS] MEXIYy T'eHaMu. XPpOMOCOMHas
TEOpUs HACJICICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M ONpeiesieHusl mojia. AyToCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid noJi. ['eHeTnueckas
CTPYKTYypa IOJOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
TOJIOM.

I'enoTun kak nenoctHas cucrema. [ImeloTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXECTBCHHBINM ajljIeM3M. B3auMoaelCcTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

B3aumopeiictBie TeHOoTMmAa U cpeAbl npu  GopMUpoOBaHMU  (peHoTHMA.
N3meHnunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACIIEICTBECHHAS.

MoudukanmonHas  U3MEHUMBOCTb. Pomb  cpeapl B (pOpMHpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuarmonHas kpusas (B. Moranncen). CpoiictBa MoauduKkarimoHHON
M3MEHYHUBOCTH.

I'enotunmyeckass n3MeHYMBOCTh. (CBOMCTBA TEHOTHIIMYECKONM HM3MEHUHUBOCTH.
Buibl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MYTAl[HOHHASL.
KomOunatuBHass M3MEHYMBOCTh. MeHO3 H TONOBOM TMpPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYMBOCTH. POJIb KOMOMHATUBHON N3MEHUMBOCTH B CO3JIaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyrtarmoHHas U3MEHYUBOCTb. BHJIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MYTAlUH. SIIE€pHBIE M LUTOIIA3MATUYECKHUE
Mytanuy. CoMaTH4YecKWe M IOJIOBbIE MyTalMd. lIpW4MHBI BO3HHKHOBEHMS
MyTauuid. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TpOLECcca. 3aKOH T'OMOJIOTMYECKHX PsIOB B HACIEACTBEHHOMN
m3menunBoctn  (H.W. Basuos). BHesnepHas ~ M3MEHUYHMBOCTH M

HacJIC€ACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHaponHas mIporpamMma HUCCIEIOBaHUS T€HOMA
yenoBeKa. MeToabl HM3Yy4YeHUsT TE€HETMKM YEJIOBEKA: T'€HEaJOrMYeCKUid,
OJIM3HELIOBBIH, IIUTOT€HETUYCCKUH, MONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
MMOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIoOBeKa. I'CHHbIE W
XPOMOCOMHBIE 0oJse3Hn YyeJIOBEKa. bonessn ¢ HaclenCTBEHHOM
MPEAPACTIONIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T€HETUKH B ITPEAOTBPALLICHUN

U JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEICKLMHA U IOMECTHKALMU. YYEeHHE
H.M. BaBwioBa 0 IeHTpax MNPOHCXOXKICHUS M MHOT000pas3usi KyJbTYPHBIX
pacteHuid. Posib cenekiyy B CO3JaHUM COPTOB PACTEHUM U IIOPOJ YKUBOTHBIX.
Copr, nopona, mTaMM. 3aKOH TIOMOJIOTMYECKMX PAIOB B HACIIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A1 CENEKIMOHHON padoThlI.
Metoapl ceneKMOHHON paboTel. MckyccTBeHHBIH OTOOp: MAaccOBBI U
UHAWBUIYAIbHBIA.  OTanmbl  KOMOMHAalMOHHOW  cenekuuu. VcnblTanue
npousBoauTeniell mo motoMctBy. OTOOp MO T€HOTHUIY € TOMOIIBI OLIEHKH
(eHoTUNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ MoMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHON paboThl. PaguanmoHHbIit
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MyTaluil y KyJbTypHBIX (opMm
opranu3moB. lcnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAaHUS U  METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust nCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lomyuenve nonmumuionoB. BHyTpuBHioBas rubpuanzanus. bamskopoacTBeHHOE
CKpelIrBaHue, WM MHOpUIMHT. HepoacTBEeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpuam3aius. [lpeononenue Oecruionusi MEXBHIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTBI, UCIIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, HX XapaKTepUCTHUKA. TpagulMoHHAas OUOTEXHOJIOTHS:
xjie0oneyeHre, IOMy4YeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonornueckuii cunTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOJIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUIaHTalUU SAEP KIETOK.

XpOMOCOMHass M TeHHas HWHXEHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHcTpyHpoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHuss W TMepCHeKTUBBI
XpPOMOCOMHOM UM TEHHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cucrtema U MHOTOOOpasne OpraHMueCcKoOro Mupa
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4.6

buonornueckoe  pazHooOpasme  opraHm3moB. CoBpeMeHHas  cUCTEMa
opranudeckoro mupa. Ilpunmunsl kinaccupukanuu opranuzMoB. OCHOBHBIE
CHCTEMaTUYEeCKHEe IPYIIIbl OPraHU3MOB.

OCOOEHHOCTU CTPOCHMS M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIECTOYHbIE TPUOBI, OJJHOKIIETOUYHBIE BOJOPOCIH, IpyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBUKEHHME  OJHOKJIETOYHBIX
OpraHu3MoB: aMEOOHIHOE, )KI'YTUKOBOE, PECHUYHOE. 3alllUTa Y OAHOKIETOYHbIX

OpraHnu3MoB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHOrokiaeToYHble  pacTeHus. B3auMocBA3p  4acTed  MHOIOKJIETOYHOIO
opranusma. TKkaHH, OPraHbl U CUCTEMBI OPTAaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacteHuid. TUMbl pacTUTEIbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHUYECKasl.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXKeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE 1 FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUu»keHHEe MHOTOKJIETOUYHBIX PACTEHHI: TPOIIU3MbI
n Hactuu. [lormomenue BOXBI, YITIEKMCIIOIO I'a3a U MHMHEPAIBHBIX BEIECTB
pactenusmu. J{pixanue pactenuil. Auddysus razos yepe3 MoBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpeacrBa nmacCUBHOM U XMMHUYECKOU
3auThl. OUTOHIMIBI.

Pa3gpaxuMoCTh U peryssnus y OpraHu3sMoB. Pa3apakuMoOCTh U peryisnus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocToBEbI€e BellleCcTBa M X 3HAUCHHUE

MHOroKJIETOUHbIE  KMBOTHBIE. B3aMMOCBs3p YacTei MHOTOKIETOYHOIO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranmusMm kak eauHoe 11ennoe. 'omeocTas. TkaHu )KMBOTHBIX U YeJTOBEKa. THUITBI
JKAUBOTHBIX TKaHEU: JMUTEIHAIbHASA, COCIUHUTEIbHAs, MBIIICUYHAs, HEPBHAs.
OcoOeHHOCTH CTpOEHUS, (QYHKIHMA U paCIOJIOKEHUsS TKaHe B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprassl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpoeHHe U TUIbl COSAUHEHUS
KOCTEH.

JIBM)KEHHE MHOTOKJIIETOYHBIX KUBOTHBIX. [Iuranue xuBoTHBIX. IluTaHme
MMO3BOHOYHBIX XKHUBOTHBIX. J[pIxanue >kuBoTHBIX. KoxxHOE nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUeE.




5.1

5.2

5.3

5.4

JlpIxaHue TMO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TTO3BOHOYHBIX )KUBOTHBIX. JlpIXaTenbHas cucTeMa yesoBeka. MexaHusm
BEHTWIALMKM JIETKUX Yy NOTHL M MIEKONMTAIOMMX. TpaHCIOpT BeUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIECTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTemMa  TO3BOHOYHBIX  KHMBOTHBIX. Kpyrum
KpOBOOOpAIICHUs. DBOJIOIMUOHHBIE YCIOKHEHUS CTPOEHHUS KPOBEHOCHOU
CHCTEMBbI [T03BOHOYHBIX >KMBOTHBIX. Bblienenue y opranusMoB. Beienenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyoiau. Opransl BblieneHus. CBs3b M0JIOCTH
TeJla ¢ KPOBEHOCHOM M BBIJICJIUTENILHON CHCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alldTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI H UX
IIPOU3BO/IHBIE.

PazpaxuMocTb 1 perysnus y opraHu3mMoB. PazipaxkxuMocTb y OJJHOKJIETOYHBIX
opranu3zMoB. Takcucel. PazapaXuMoCTh W Pperyisinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BelIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTopHas peryssius y MHOTOKIETOUYHbIX KHUBOTHBIX.
HepBHas cucrema u e€ oTxaenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputmMoB um mporpamm misi 3pGeKTUBHON (HYHKIIMOHAIBHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPraHu3mMoB, paCTeHHﬁ, JKHNBOTHBIX H YCJIOBCKaA
OpraHI/ISM YCJIOBCKA U €I'0 310POBLEC

Opransl ¥ CUCTEMBI OpraHoOB 4eoBeka. OTAeIbl TOJIOBHOTO MO3Ia II03BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas nayra. be3yciioBHblE U YCIIOBHBIE
pednexcel. I'ymopanibHas peryiasiuuss M SHIOKPUHHAs CHCTEMa >KMBOTHBIX WU
yenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M SHAOKPMHHOM cucTeM. ['mnoranamo-runogusapHas

cuctema. Pednexc u pednexkropHas ayra. besycinoBHble 1 yCIOBHBIEC pedIeKChI

3ammTa opranusma ot 6ose3nei. UmmyHHas cucrema denoBeka. KieTounsiit u
rYMOpaJbHBIH UMMYHUTET. BpoXn€HHbBIN, MpUOOPETEHHBIN crenupuiecKuii
uMMyHUTeT. Teopusi KIOHaJIbHO-CEIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurtenbHble OTBETHl OpraHu3moB. Poib

BPOKJIEHHOIO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KposeHocHas cucrema u €€ opranbsl. Cepalie, KPOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobparenus. Pabora cepaia u e€ perynsuus

Hpixanue yenoBeka. Jluddy3uss ra3zoB depe3 MOBEPXHOCTh  KIETKH.
JpIxaTenbHasg cucTteMa 4eyoBeka. JlpIxaTrenbpHas IMOBEPXHOCThb. Perymsuus

neixaHus. [[prxarenpHbie 00BEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTAensl NMUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurensHble  Keye3bl. BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE

IMHUIICBAPCHUC

5.6

5.7

6.1

6.2

[ToxpoBbl M ux mnpousBoanblie. Opransl BbaeneHus. Ilouku. Crtpoenue u
¢byakmonupoBanue Hedpona. OuibTpalus, CeKpelus 1 00paTHOE BCaChIBaHHE

KaK ME€XaHHU3MbI pa6OTI)I OpraHoB BBIACJIICHUA. O6pa3OBaHI/Ie MOYH Yy YCJIOBECKaA

Z[BI/I)KCHI/IG YyeJIOBeKa: MblmedHas cucteMma. CkeleTHBIS MBIIINBI U UX pa60Ta.

CtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bomtonuu. PazButue xu3HU Ha 3emiie

OpomonnonHass Teopus Y. JlapunHa. Ilpenmnoceuiku  BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTs Y. JlapBuHa.

JIBmokymiye cuiibl 3BONIONUHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHs OpraHU3MOB, HAacJeACTBEHHas HW3MEHYMBOCTb, Oopnba 3a
CYIIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuateTnaeckoit Teopun 3Bomonuu (CTI). Heirpansnas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAs OMO0JIOTHsl. 3HaueHHE IBOJIOLUOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUPA

[lonmynsanus kak ayeMeHTapHas €AWHMLA HBOMOLHMU. COBPEMEHHBIE METOJIbI
OLIEHKH T'€HETHUYECKOTo Pa3sHOOOpa3usi U CTPYKTYpbl NMOMyisiuui. V3meHeHnue
reHo)oHAa MOMYJSALUMU KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBICHUE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DaKTOpbl (JIBMXKYIIME CHIIBI) 53BOMIOUMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeiidp reHOoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajulefedl B momyaauuax. Odgekr
OCHOBATEJIA. Murpanuu. M3omsaupsa  momynsiui: reorpaguueckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrectBeHHbIil 0TOOp — HampaBisooumii  ¢axkrop sBomouuu. Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIMHM, CTAOMIU3UPYIOLIUH, pa3pbIBAIOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OPraHM3MOB  Kak  pe3ylbTaT  MHUKPOAIBOJIOLMH.
Bo3HukHOBeHHE  NpHCIIOCOONEHUM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opraHu3MoB. OTHOCUTENIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTar
MUKpPO3BOJIOIMH. M30msmus — kiroueBoil daktop BugoobOpasoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHMS: AJUTOTIATPUIECKOe (reorpaduueckoe),
CUMITAaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIH3AIH,

r1z16p1/1;[143au1/1${). I[J'II/ITCJ'IBHOCTL 9BOJJIIOLIUOHHBIX IMTPOLECCCOB.




6.3

Mexanu3mbl GOPpMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posb »BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
6uopazHoo0pasus. MUKPOIBOIIOLUSA U KOIBOJIIOLHUS MAPA3UTOB M UX XO35EB.
Mexanu3mbl (OPMUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

00pBObI C Hel

Metoap! U3y4eHHUs] MaKpO3BOIOIHH. [laneoHToI0rnYecKne MEeTOAbl N3y4eHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo 1pl U3y4eHus FBooIUN. CpaBHEHHE (IIOPHI U (hayHBbI
MaTepUKOB M OCTpOBOB. buoreorpapudeckue odnactu 3emian. Bunsr-sanemuxu
Y PEITUKTHIL.

OMOpHOTIOTHYECKUE M CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJIONMH. ['eHeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBJICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumeHTapHble  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOJbl  W3YYCHHUS  HBOJIOIUH.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIIOT€HETUYECKUX
JICPEBbHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHSI TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuia) 3Bojonuu. HeoOpaTumMocTh 3BOIIOLMH.

A,Z[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOLNHU

6.4

Hayunble rumore3bl NpPOUCXOXKIEHUS >KU3HUM Ha 3emiie. AOuorenes u
naHcnepmusa.  JloHaydHble — NpPEACTAaBIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS KM3HH M €
onpoBepxkenue oneitaMu  @D. Penu, JI. Cnamnanunanu, JI. Ilacrepa.
[IpoucxoxkaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Talbl HeOpraHMueckoi sBomtoruu. [lnanerapHas (reosoruveckas)
9BOIOIMUSA. XUMHUUYECKass 53BOMIONMA. AOHOTeHHBI CHHTE3 OpraHMYecKUX
BemectB u3 Heoprannyeckux. Ombir C. Mwmmepa u I'. FOpu. OGpa3oBanue
nosinMepoB u3 MoHoMmepoB. KoanepBatnas runoresa A.W. OnapuHa, runoresa
nepsuyHoro OynboHa J[x. XonneiHa, reHeTnueckas rumote3a I'. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKJIETKH.

Hcropus 3emnm u MeToasl €€ uzydeHus. Vckonaemple OpraHn4ecKrue OCTATKH.
I'eoxpononorust 1 e€ meroapl. OTHOCUTENbHAS U AOCOJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornyeckas 1Kaja: 30Hbl, 3pbl, IEPUOBI, JTIOXU.

HauansHeie 3Tansl opranndeckoit 3Botonnd. [losBienne n 3BOrOLMS EPBBIX

KJIETOK. OBomoIus MeTabonn3ma. BO3HUKHOBEHHE TMEpPBBIX 3KOCHCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOIIEHKM KaK aHaJor NEepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [I[pOKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLIUOHHOE MPOUCXOKICHHE
BUpycOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixoa pactenuit Ha cymy. [losiBieHne CHOpOBBIX pacTEHU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Talbl 3BOJIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas dayna. KeMOpuiickuii B3pbIB — IMOSBIICHUE COBPEMEHHBIX
Tunos. [lepBbie XopnoBbIe )kUBOTHBIE. JKHU3HB B BOJE. DBOJIIOIMS IO3BOHOYHBIX.
[Mpoucxoxneane ampubuit u pentuwmmii. [IponcxoxaeHne MICKOHUTAIONUX H
ntun. lpuanun kmodeBoro apomopgosza. OcBoeHHe OECrO3BOHOYHBIMU H
[103BOHOYHBIMU KUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO IpaM U IEPUOJIaM: apXeid, IPOTepo30ii, Maaeo3oi,
Me3030H, KaiiHo30#l. OOmas xapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosBieHne W pacuBeT  XapaKTEpHBIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHl mpouuioro. [IpuumHel u
CJIEICTBUSL MAcCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKHUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiorud. Metonel aHTpomnoioruu. CTaHOBIEHHE
MPEACTABICHUIN O MPOUCXOKACHUH YeoBeKka. COBPEMEHHbIE HAYUHbIE TEOPUH.
CxozcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noBefgeHyeckue. OTnMUMsS 4YeloBeKa OT JKUBOTHBIX. [IpsAMoxoxkaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTe€He3a: OMOJIOTMYECKUE, COLUANbHBIE.
CooTHo1eHre OMOJIOTHYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPONOTreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moned. YenoBek yMmelnbld, NEpBbIE HW3TOTOBIEHUsS OpyAui Tpyna. Uemosek
MPSIMOXOJIAIINNA W TIEPBBIA BBIXOJ JIOJeH 3a mpenensl Adpuku. Yemosek
reiiaensoeprckuii — oOIUi MpeloK HeaHIepPTaIbCKOIO YeIOBEKa U YeIoBeKa
pazyMHoro. YenoBek HeaHAEPTAIbCKUN KaK BUJI JIFOACH XOJOAHOTO KJIMMATA.
YenoBek pa3yMHbBIM COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 3a mpenenamMu Adpuku.




DBOJIIOLIMSL COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIMAX
YyenoBeka. MyTallmoOHHBIN nporiecc U noauMopdusm. TlonynsunoHHbIe BOJTHBL,
npeiid reHoB, Murpanus 1 «3pGeKT ocHOBaTeNs» B MOMYJISILHUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [lomatne o pace. bousbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJlO-HErpouJHasi (PKBATOpUAIbHAsl), MOHTOJIOUHAS
(a3uarcko-amepukaHckas). Bpems u nmyTtu pacceneHusi 4eaoBeKa MO IIaHETe.
EnuncTBO yenmoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOaeHHOCTh 4YeJIOBEeKa K Ppa3HBIM YCIOBUSAM OKPYXKAIOWIEH Cpesbl.
Bnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha MOP(OIOTHIO H

(1)I/ISI/IOJ'IOFI/II-O YCI0BCKa

DKOCHCTEMEI U Mnpucynmue MM 3aKOHOMEPHOCTU

7.1

Pa3nens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMHU HAYKaMHU.
Mertoab! 3konorud. IloneBble HaOMOAEHMS. ODKCIEPUMEHTHI B HKOJOTHMH:
MpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIeH Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aTbHBIN

7.2

Okonorndyeckne (HakTOpel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
9KOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JAEUCTBUS HKoJoruueckux Qaxrtopon. IlpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TorepanTHOCT. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3Kojgorudeckuit ¢pakrop. JleiicTBrue pa3HbIX
YYacTKOB COJHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHrHaibHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »dkojorumueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranusMsl. [IoHKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornyeckuit (axrop. IlpucnocoOnenus pacreHuil
NoJIepXKaHuIo BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YLIHAas, MOYBEHHas,
ryOMHHAs TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOiieHus OpraHu3MOB K
KU3HU B Pa3HBIX CPENaAX.

buonornueckne putmbl. BHemHue u BHyTpeHHHE puTMbl. CyTO4HBIE H
roJu4HbIe pUTMBI. [IprcrocOOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM

YCJIIOBUU KU3HU.




XKuznennsie hopmbl opraHu3MoB. [loHsTHE 0 XH3HEHHOU PopMme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEBbs, KyCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI JKUBOTHBIX : TUIPOOHOHTHL, T€OOMOHTHI,
a’poOnOHTBL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue (akropsl. Buibl OMOTHYECKUX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XUIIHAYECTBO, CUMOMO03 1 ero gopmel. [lapasutusm, Koomeparus, MyTyain3M,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUA  (Tommueckue, ¢opuueckue, (adbpuueckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOACHCTBHIA I CYIISCTBOBAHHS OPTraHU3MOB B CpeJie

obutanus. [I[pUHINIT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisuuu. [lomynsanus kak Ouojoruyeckas
cucrema. Pojb HEOJHOPOAHOCTH cpeibl, PU3HMUECKUX 0apbepoB U OCOOCHHOCTEH
6uosioruu BU10B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYPhI MOMYIISILIUHA.
OcHOBHBIE ITOKA3aTeIM MOMYJSALUUA: YUCICHHOCTb, IUNIOTHOCTh, BO3pacTHas U
IIOJIOBAsi CTPYKTYypa, pOXKAAEMOCTb, IMPUPOCT, TEMII pPOCTa, CMEPTHOCT,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyiasiuud. OneHka 4YHMCIEHHOCTU MOILYJISILIUHM.
JluHaMyKa MONMyJsIUU U €€ peryssiusa. buoTuyeckuii NOTeHIMaI MOMYJIALHH.
MopenupoBanne AuHaMuKM —nonyiaanud. KpuBele pocTa  4YHCIEHHOCTH
nonymsinuu. Kpussle BbpkUBaHMs. Perynsanus 4uCIEHHOCTH MONYJISLUUN: POIb
(akToOpoB, 3aBUCALIMX M HE 3aBUCAIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
ctpareruu BUoB (I- u K-ctparerun).

[TonsiTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. Xarunncona. PazMepsl dKkosornueckou
Huy. [ToreHuuanbHas U peaau3oBaHHAs HUILIHN.

Bun kak cucrema mnomyisuuil. Apeansl BUAOB. Buabl M HUX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEIEHUS M  MUTpPAUUil  KUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOAHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsa3u Mexay
opraHuzMamMu B OuoleHo3e. DKocucTeMa Kak OTKpbiTas cucrema (A.[Dx.
Tencnu). OyHKUMOHATIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpopudeckue ypoBHH. Tpoduueckre Lenu u CeTH.
Abuotnyeckue 610k 3kocucteM. [1ouBbl U MBI B 3kocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNN 3KOcUCTEMBL. buomacca u npoayKuus. JKOJIOIrMYECKHE
MMpaMHJIbl YHCell, OMOMAaCChl U YHEPTHH.

HanpaBieHnHble 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKHOCCCHMU W HX IIPUYNHBI. AHTpOHOFCHHBIe BO3JICHCTBUS Ha




cykueccuu. KnmmakcHoe —cooOmiectBo.  buopasnooOpasme #  HOJHOTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOHYMBOCTH COOOLIECTB.

[IpupogHble 3KOCHCTEMBI. AHTPOIOINE€HHBIE SKOCHCTEMBI. ATPO’KOCHCTEMA.
ArpotieHo3. Pa3nnuust Mexay aHTpOIIOr€HHBIMU U IPUPOAHBIMU SKOCUCTEMAaMH.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas diiopa
u (ayna. CunHanTponmszanus TOpOJCKOM ¢ayHbl. buonormueckoe u
XO3SICTBEHHOE 3HAYEHHME arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHKS OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B HIKOCHCTEMAX.
[Iepenoc sHEprum 1 BEUIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpraHM3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruianerapras o0oiodka 3eMiid, TOE CYIIECTBYET WU
cymiecTBoBana xu3Hb. Ydenue B.UM. Bepnaunckoro o Oumochepe. Obnactu
6uocdepsl u e€ cocras. JKupoe BemiecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cyIlecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHMOChepsl Kak
riobanpHOM  SKOocucTeMmbl. J[MHamudeckoe paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB M OHOT€OXHMMHYECKHE IUKIBI (yriaepoaa, a3oTa).
PutmuuaHOCTS siBIEHUI B Onocdepe.

3oHanpHOCTH Onocdepsl. [lonsatue o 6nome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. Kiumar, pacTUTeNbHBIA H
KUBOTHBIN MUpP OMOMOB CYIIH.

Crtpykrypa U QyHKLHS KUBBIX CUCTEM, OIIEHKA MX PECYPCHOIO MOTEHLHUANa U

O6uochepHbIx QyHKIHUIT

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MPUINHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3yIIHOU cpeapl. OXpaHa BO3yxXa. 3arpsi3HEHNE BOJIHOM CpPENbI.
OxpaHna BOIHBIX pecypcoB. Pazpymienue noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOIIOT€HHOE BO3/EMCTBHE HAa PacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIUIBI OXPaHbl IPUPOJBI.
Kpacubie knuru. Ocobo oxpansemble mnpuponansie teppuropun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TNPUHIUIBl YCTOMYHMBOIO Ppa3BUTHS YEJIOBEUYECTBA W MPUPOJIBL.
PanmonanbHOoe  MPUPOAONONIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

paszHooOpa3us 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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