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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeameTy "buomnorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHHUs pa3paboraHa Ha ocHoBe dDeaeparbHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepamumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeObHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON obnacTu «EcTtecTBeHHO-
Hay4HbIe nipeameThD». CornacHo nojoxkeHusm ®I'OC COO npodunbHbie yueOHbIC
OpeAMEeTbl, H3ydyaeMble Ha yriayOJE€HHOM YpOBHE, SBISIOTCS  CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE CcpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANMCH OOYYaIOMUXCd W CTUMYJIHUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JaCTH HAy4YHOTO 3HAHWSI, CBS3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma no yueoHoMy npeamMety "buosnorus" qaér npeacTaBiaeHue O Heu
U 3a7a4ax M3ydeHus ydeOHoro npeamera «buonorus» Ha yriayO0iaEéHHOM ypoOBHE,
ompenenseT o0s3aTeNibHOEe (MHBAPUAHTHOE) TMPEAMETHOE COJACp)KaHUE, €ro
CTPYKTypPUPOBaHUE MO pa3lellaM W TeMaM, pPACHPEACIICHHE M0 KJaccam,
PEKOMEHJIyeT TOCIE0BATENbHOCTh M3YyUYEHHs] YUeOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro mpolecca,
BO3pacTHBIX 0COOEHHOCTEH o0yuaronuxcs. B mporpaMme no 6uosioruu peann3oBaH
MPUHLIKI TPEEMCTBEHHOCTH € U3yUYeHHUEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanusi, Onarogaps 4YeMy MpPOCMATPUBAETCS  HANpPaBICHHOCTh  Ha
NOCJIEeAyIOUIee pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  IKOJIOTMYECKOIO
MBIIIIEHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e )KM3HU, Ha BOCITUTAaHUE OEPEKHOTO
OTHOIIIEHUS K OKPY’KAIOIIeH MpUPOIHON cpesie. B mporpamMme mo OMONIOTHU TaKkKe
MOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K miIaHUPYyEeMbIM JIUYHOCTHBIM, METANpPEIMETHBIM U
IPEAMETHBIM pe3yJibTaTaM 00yUueHHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB yUE€OHO-
MO3HABATEIILHON JCSTEIIBHOCTA OOYyYaroluXcsi 1O OCBOCHHUIO COJCpPKAHUS
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepIlaeT OMOJIOrHYecKoe 0Opa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PaCIIMpPEHUE
U yriryOJieHre 3HaHUH 00y4JaromuXcsi O )KUBOM MPUPOIE, OCHOBAX MOJICKYJISIPHOM U



KJIETOYHON OMOJIOTHH, SMOPHOJIOTHN W OMOJIOTHH Pa3BUTHS, TE€HETUKH, CEJICKIIUH,
OMOTEXHOJIOTUHU, IBOJTIOLMOHHOTO YUYEHHUS U KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriayOlieHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJTOTOBKY OOYYarOIIMXCs K MOCIEIYIOUIEMY MOJIYYEHHUIO
OMOJOrMyeckoro  oOpa3oBaHMsl B By3aX W OpraHU3alMsIX  CPEIHETO
npodeccuonansHoro oopazoBanus. OCHOBY €ro CofepaHHsl COCTABIIIET CHCTEMa
OMOJIOTMYECKUX  3HAHMW, TONYYEHHBIX TNpU H3YyYEeHUH OOydYaromUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3/ieJIOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 knmaccax 3TH 3HaHMS TOJNyYaroT pa3BuTHe. Tak,
pacuMpeHbl U YriayOJjeHbl OMOJOTMYECKUE 3HAHUSA O PACTEHHSX, >KMUBOTHBIX,
rpubax, OakTepwsiX, OpraHM3Me YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTIX >KW3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPhIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YYEHUU
bu3uKu, XuMuK, reorpadruu 1 MaTEMaTUKH.

Crtpykrypa mporpamMmbl 1o ydeOHomy mnpeametry "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJIs )KUBBIX
CUCTEM Pa3HOIr0 YPOBHS OpraHU3allii, SBOJIIOIIMA OPraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOrMYECKOT0 pa3HooOpas3us miaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUHU, SMOPHUOJIOTUM U OHOJIOTUHU
pa3BUTHA, TEHETHKU W CEJICKIIMU, OMOTEXHOJOTHMH M CHHTETHUYECKON OHMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HaHUS OOydYarolmuxcsi 1o OOTaHWKE, 300JIOTMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kimacce u3ydaroTcst 3BOJIIOMUOHHOE YYEHHE, OCHOBBI
AKOJIOTHH U yueHue o ouocdepe.

VYyebnsiii npeamer «buonorus» mpuszBaH = 00eceUUTb  OCBOEHHUE
oOyyJaromumMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIIMIIOB U MPABUII,
JIekKaAMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OUOJIOTUY, MIPUKIIAHBIX ACTEKTaX OMOJIOrMuecKuX 3HaHui. J{is
pa3BUTHSL M TOJAJAEpNKAHUS HHTepeca oOydarouuxcss K OHOJIOTMH Hapsiay co
3HAYUTENIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPXKAHUHU MPOTPaMMbI
no OMOJIOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS W Pa3BUTHUSA
TOW WJIM MHOHM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOEIKHBIX YIEHBIX
B pEIICHUE BAKHEUITNX OMOJOTUIECKUX U IKOJIOTUIECKUX MTPOOIIEeM.

[enp u3yuenus yueOHoro npeamera «bruonorusy Ha yriyOJI€HHOM YpOBHE —
OBJIJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIbHOMN



OpraHW3alWK >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHne yMEeHUU
WCITOJIB30BaTh OTH 3HAHUSA B (DOPMUPOBAHMM MHTEPEcCA K ONPEACIEHHON 00yacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OuoJoTMEH, WM K BBIOOPY
y4e0HOTO 3aBEACHUS IS TPOOJIKCHHSI OMOJIOTHIECKOTO 00pa30BaHuHI.

JloctmxkeHnne 1enu UW3ydeHHs ydeOHoro mpenmera «buomorwms» Ha
yriay0aEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIOUINX 3a]1a4:

OCBOCHHE OOYYAIOIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHHUHU, MHOT000pa3Mu M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIeTKa,
OpraHu3M, MOMYJIALKUs, BUJ, OUOTEOIeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH,

O3HAKOMJICHHE OOYyYarolmMxcs C METOJAaMH TO3HAHHS >KUBON TMPUPOIBL:
UCCIICIOBATEILCKUMHA ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIKYJISIpHOH U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTMM W CHUHTETUYECKONW OWMOJOTHH, TAJICOHTOJIOTHH, OSKOJOTHH);
METO/JIAMH CaMOCTOSITEJILHOTO TIPOBENICHUSI OWOJIOTHYECKUX WCCICOBAHUN B
Jabopatropud U B mOpupoae (HaOIOJEeHHE, W3MEpPEHHE, OSKCIIEPHUMEHT,
MOJICTUPOBAaHUE);

OBJAJICHUE OOYyYalONUMHUCA yMEHUSMHU: CaMOCTOSITEIBHO  HaXOJUTh,
aHAM3UPOBATh W WCIOJIB30BaTh OHMOJOTHYECKYI0 WH(MOPMAIIUIO; TOJIH30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMH U COIHAIBbHO-DKOHOMHUYECKMMH W  3KOJOTHYECKUMHU
npoOJieMaMy YeJIOBEUECTBA; OIEHWBATH IOCJEICTBUS CBOCH AESITEILHOCTH TIO
OTHOILIICHUIO K OKpYXalollel NpupogHOi cpene, COOCTBEHHOMY 30POBBIO U
3I0POBBIO0  OKPY’KAIOIIUX  JIIOACH; OOOCHOBBIBAaTH M COOMIOAATh  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHM, MpaBuia MOBEACHUS B MPUPOJIE U
obecrnieyeHns 0€30MaCHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYAHBIX
CUTyallsIX ~MPUPOJHOTO U TEXHOTCHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YUAIONINXCS MHTEIVICKTyIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
IpOIlECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPHITHSIMH ¥ COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIaeMBbIMU €10 TpoOJieMaMu, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHMUS, TPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH,
perieHusi OMOJIOTMYECKUX 3a/lad, MOJCIUPOBAHUS OUOJIOTUYECKUX OOBEKTOB U
IIPOIIECCOB;

BOCTIUTaHHUE y OOYYAIOIINXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SBJICHUIM; (DOPMHUPOBAHHE IKOJIOTUICCKOM,



TeHETUYECKOM IrPaMOTHOCTH, 001l KyJIbTypbl MOBEACHUS B IPUPOIC; MHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuobpereHue  OOyYaroImIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOAOTIOIH30BaHUHU (COOTIOACHUE ITPaBUII OBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
IKOCUCTEM, Ouocdepnl), COXpaHEHHUHU COOCTBEHHOI'O 370pOBbS M 3JI0POBBS
OKpyXarommx Joaed (cobmoneHus Mep MNpOPHIAKTUKH — 3a00JeBaHUM,
oOecrieueHne OE30MACHOCTH KU3HEICATENLHOCTH B YPE3BBIYANHBIX CHUTYyaIHsIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIOBUM  JUJII ~ OCO3HAaHHOrO  BbIOOpa  OOyYarOIIMMUCS
VH/IMBU1y AJIBHOMN o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
HoCHeAyIomEeMY MNpOoPECCHOHATBPHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C
WHMBUy AIbHBIMUA UHTEpPECAMU U MOTPEOHOCTAMH PETHOHA.

OO6111ee YMCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJOTUU Ha YriayOJeHHOM
YpOBHE cpeaHero oobrmiero oopa3oBanus, coctarisieT 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJETIO).

OT60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOyuYeHUsS OWOIOTHUH
OCYIIECTBIISIETCA C YYETOM CHEUU(UKU ero colepaHUs W HANpaBIEHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHWs B OpPraHM3alUsiX CPEIHEro
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUs.

OO0s13aTeNIbHBIM YCIOBHEM NMPU 00y4YEeHUN OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSl TIPOBEJICHUE JTA0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
0o0yyJarommxcsi B BBIMOJHEHUU MPOEKTHBIX U Y4E€OHO-HCCIEA0BATENIbCKUX padoT,
TE€MaTHKa KOTOPBIX OMPEACIIAECTCS YUUTEIEM Ha OCHOBE UMEIOLIUXCSI MATEpUaJIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

CopnepkaHre NpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapctTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAYKM W HU3ydaeMble ~HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE M TMOWCKOBbIE HAy4YHbIE HCCICIOBAHUS B
OHMOJIOTHH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HaYyeHUE OHOJIOTHH B
IIPAKTUYECKOM JIESATEIbHOCTM YEJIOBEKA: MEIWIMHE, CEJIbCKOM XO35MCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[ToptpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun, V.
I'apsen, I'. Mengnens, B. U. Bepnaackui, U. I1. [TaBnos, . 1. Meunukos, H. 1.
Bagsunos, H. B. TumodeeB-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb,
CJIOKHOCTh M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreoneHotuueckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyUIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbraroB. [IpuuuHBl UCKaXEHUS PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranumsmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBOU IPUPOBD».

O6opynoBanue: 1abopaTopHOE 000PYI0BaHKE Il TPOBEACHHS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. lcropus
otkpbITHs Ki1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTTUI.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbhl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IeHTpUyrupoBaHue,
[1LIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Boga u e€ poJib Kak pacTBOPUTEIIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperyJisiuud. MuHepanbHble BEIIeCTBA KIETKH, X Ouosiornueckas pojb. Poib
KAaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss OenkoB.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue QyHKIIUN yriaeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUIuI0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hykneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JIHK — nBoiinas cniupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkuuu JTHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /pyeue nykineozuompugocghamol (HTD). CexkBenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE WCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpertsr: JI. [Tommnr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipeaeneHne XuMHIECKUX SJIEMEHTOB B HEXKHUBOW TPUPOJIEY,
«Pacripenenenue XuMU4eCKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmuubr 1 cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEeHUE MOJEKYI
yriieBooB», «CTpoeHre MOJIeKyd JHUnuaAoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekyssl ATO».

ObopynoBaHue: XMMHUYECKasi MOCy1a M1 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlaGopaTopHasi padora «/ccnenoBanue HyKJIEHMHOBBIX KHUCIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue 1 GyHKIHOHUPOBAHHUE dyKapUOTHUECKOM KileTkH. [1mazmaruueckas
MeMmOpaHa (rutazmaniemma). CTpyKTypa Iuia3MaThdeckoi memOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: maccuBHbIN (quddy3us, obnerda€Hnas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tonynponuitaemocth MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIMUTO3:
MUHOLIUTO3, (aromuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa U QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[uromnasma. [{urozomns. [utockener. [IBuxxenune nurorniaazmbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIe OPraHOUAbI KJIETKH: 3HomIa3Matndeckas cetb (J11C),
annapat [onbIKu, JM30COMBI, UX cTpoeHue U ¢GyHKuUuH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHHe TIpaHyJIspPHOTO PETHKYJIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN ) SHAOIIA3MATHUYECKUI PETHKYITYM.
CekperopHas ¢ynkuus annapara ['onabmxu. Moougukayusa benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvoocu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kietounslii cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W 1uiactuia. IlepBuuHbIe,
BTOPHUYHBIE U CIJIOKHBIE IIIACTUBI (DOTOCUHTE3UPYIOMIMX 3YKapUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JISMKOIIIACTHI BBICIIUX PACTCHHM.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleunblx Kiemok. MukpoTpyOouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aoepnulil
MPaucnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPUNY, «SAapo», «CTpoeHre NpOKaAPUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

JlabopatopHass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEMJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTHyeckas padora «3yueHne ABMKEHHUS UTOILIIA3MbI B PACTUTENBHBIX
KJIETKaX.

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTHH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA M MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0poIiacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast (azbl. Pomoovixanue, Cz., Cy. u CAM-munuvl
gdomocunmesa. IlpoaykTuBHOCTB (hoTOCHMHTE3a. BiusHue pa3inuHbix (akTOpOB Ha
CKOpOoCTh (hoToCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl Oposkenus. [IpoaykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OOJIC3HEN.

AspobHbie OpTraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITHOKO3bI.

buonornyeckoe okucieHne, Wik KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucieHus. [ukmmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memobparnno2o epaouenma npomonos. Cunmesz ATD:



paboma npomornnou ATD-cunmaszwvl. [lpenmyniecTBa a’poOHOTO TyTH OOMEHA
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, . Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@oTocHHTE3, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBAaHME IJISI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON AaKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuiIa3bl WK KaTaaasbl).

JlaGopaTtopnas paGora «l3ydeHne (¢EepPMEHTATUBHOTO pPAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HHpopMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MIPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpoOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycel — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, unmezpasa.

Bupychsbie 3a00eBanus yenoBeka, KuBOTHbIX, pacteHuit. CIIMJI, COVID-19,
COIMAJIbHbIE U MEAUIIMHCKHUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckui.

Tabmuubr u cxemsl: «buocunTte3 Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuonasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCCOB, MPOTEKAMKMX B UHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKH — KapuoTUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonornuynsie Xxpomocombl. [lonoBsie
XPOMOCOMBI.

Jenenue kietku — MuTo3. CTauu MUTO3a U MMPOUCXOSIINE B HUX MPOLECCHI.
Turbel Muto3a. Kapnoknse3 u nUTOKMHE3. bruonornyeckoe 3HayeHUEe MUTO3A.

Perynsuusg MUTOTHYECKOrO LUKIA KIETKU. [IporpamMmmupyemasi KieTO4YHas
rubesnb — anomnTo3.

Knerounoe smapo, XpoMocombl, (DyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eudenu kiemokx. «lLugposas
KlemKka» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdeMoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Pemnmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOpELIKA JIyKa).

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTax.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U )KU3HEACATEILHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHbIE TPUObI, OAHOKJIETOYHBbIE BOAOPOCIHU, APYTHUE
npoTUCThI. KoIOHHAIbHBIE OPraHU3MBI.



B3anmocBA3p YacTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pactenuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAs, TOKPOBHAS,
IPOBOJIAIIASL, OCHOBHasi, MexaHudeckas. OCOOEHHOCTU CTpPOCHMs, (YyHKUUNA U
pPACIIOJIOKEHUSA TKAHEW B OpraHax paCTCHUN.

TKaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEIUAJIbHAS,
COEIMHUTENIbHAsA, MbllleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U UesOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapykHblil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COECIMHEHHUS KOCTEMU.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornoiienne BOAbI, yTIEKUCIOr0 ra3a i MUHEPaJIbHbBIX
BellleCTB  pacTeHussMu.  [Ilutanme  KuBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE MNHIleBapeHue. I[InTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J{pixanue pactenuid. [{pixanue sxuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHas HIOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX IKUBOTHBIX.
JpIxarenbHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOIIOIUOHHBIC
YCJIOXKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisus.

Brinenenne y opraun3MoB. Belnenenune y pacteHui. Beiaenenue y ;)kuBOTHBIX.
CokpatutenbHple Bakyosqu. Opranbel BblaeneHusd. OuibTpanus, ceKpenus u
oOpaTHOe BcachlBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BbijeneHUs. CBs3b
MOJIOCTH Te€Ja C KPOBEHOCHOW M BBIACIUTEIBHOM CHCTEMaMH. BblaeneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne m (yHKIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOM U XUMUYECKOM 3alUThl. OUTOHITUIBI.

3almMra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M WX HPOU3BOIHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cucrtema yenoBeka. Kietounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crieruduuecKuii
UMMYHHUTET. Teopusi KjIoHalIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocmaiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTts W perynsauus |y  OpraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3npaxuMoCTh U pETyJIsLMs Y PACTCHHI.
PocroBble BelllecTBa U X 3HAUYECHUE.

HepBuas cucrema u pednexropHas peryisuus y >KXUBOTHbIX. HepsHas
cucTeMa U €€ OTIENbl. DBOJIOLHUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenes3pl 5JHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3auMOCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJAOPOCHN», «MHOTOKIETOUHbIE
Bogopocin», «bakrepum», «llpocreiimmey», «OpraHbl LBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenmit», «KopHeBble cucteMbl», «CTpoeHHE CTeOIs,
«CTpoeHue NHUCTOBOM IUIACTUHKW», «TKaHM KMBOTHBIX», «CKEJIET 4YeIOBEKA,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BprgenutenbHas cucteMa», «HIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «Kuimieunonosioctueie», «Cxema  TUATAaHUA  PACTECHUI,

«KpoBeHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOeHUE THUIPBD,
«Ctpoenue mnnaHapum», «BHyTpeHHee cTpoeHHe n0kAeBOro 4epBs», «HepBHas
cuctreMa peio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBhHas  cucrema  nrtuny», «HepBHag — cucrema
MIIeKonuTaroux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOINpENnapaThl OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, UTJIOKOKUX, KUBBIE HK3EMIUISIPhl KOMHATHBIX PAacTEeHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUM,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGoparopHasi pabora «3ydyeHue TKaHEel paCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuoxkenue. IlonoBeie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buosmorndecknii cMpIci
M€03a M IOJOBOro Impouecca. Meilo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpPraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y »uBoTHbIX. [10JI0BBIE KENE3BI.
OObpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHue
MIOJIOBBIX KJIETOK.

OnogoTBOpeHHe U SMOPUOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAayKa
0 Pa3BUTHH OPTaHU3MOB. Mopgoeenez — 00Ha u3 2nagHvIX NPodIEM IMOPUOIOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONIUX. 3apOJIBIINICBbIE JIMCTKU
(racTpyJisinys). 3akaaJKa OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTe pa3BUBAIOIIETOCS 3apojblilia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK Pe3yJbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpPUOHAIBHOE PA3BUTHE PA3JIUYHBIX
(aKkTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuonanbubiii nepuoxa. I[Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOr0 M HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJiliiy pocTa )KUBOTHBIX U uenoBeka. CTaauu mocTIMOPHOHAIBLHOTO Pa3BUTHS



y )KMBOTHBIX U 4enoBeka. [leprnoibl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenune u passutue pacteHuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHuil. O6pa3oBaHue CIOp B Ipoliecce Meiio3a. ['aMmerorenes
y pacteHuil. OnoJ0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISLMY OHTOIE€HE3a Y PACTEHUU U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuupel U cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Tuibl Oecnojaoro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHaAbD», «Pa3MHOXEHHE HBIIICHBD»,
«PazMHOXeHUE ruApb, «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SAWLEKIETKH U crepMaro3onna», «OCHOBHBIE CTaguu OHTOreHes3ay, «lIpsmoe n
HENpsAMOE pa3BuTue», «Pa3BuTMe MaMCKOro xyka», «Pa3Buthe capaHuny,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHME Yy ILBETKOBBIX PACTEHHUI,
«CTpoeHne ceMsiH OAHOJIOJIBHBIX M JIBYJOJIBHBIX PAcTeHHI», « KU3HEHHBIA UK
MOPCKOH KamyCTbD», «JKU3HEHHBIN UK MXa», «KU3HEHHBIN LUKII IIAIIOPOTHUKAY,
«Kn3HEHHBIN IMKJII COCHBIY.

OO0opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIIpENaparthbl SIMIEKIETOK U
CIIEpPMATO30MU10B, MOJENb «L{MKII pa3sBUTHS JIATYIIKID.

JlaGopaTopnas padora «3yueHne CTpOEHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpEnapaTax».

IIpakTHyeckas padora «BbIsBIEHHE IPU3HAKOB CXOJCTBA 3apOABIILIEH
II03BOHOYHBIX JKHBOTHBIX).

JlabopatopHass paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHu.

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

HcTopust cTaHOBIEHUS U pa3BUTHsI TEHETUKH Kak Hayku. PaboTel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiosa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenxo,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MMOHATHS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeIIbHbIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPU/IBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOABl  TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LMTOJIOIMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUN.

JdeMoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIMBAHUS .

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
HCCIICIOBAHUID.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi THOpUI0B MepBoro nokojenHus. [IpaBuino nomuaupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclleluieHus Npu3HakoB. [luTonorndeckre OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUS. [ MOTE3a YUCTOTHI TaMET.

Ananuzupytoiee ckpempBanue. [[poMexyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuieryienre npru3HakoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. Tpetuit 3akoH MeHiens — 3aK0OH He3aBUCHUMOTO
HacJeI0BaHUs TpU3HAKOB. [{uTOMOrnYeckre OCHOBBI AUTUOPUIHOTO CKPEIITMBAHUS.

CueruienHoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemnieHHoe
HACJICIOBAHUE T[E€HOB, HAPYIIEHHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEAEIEHUs MoJIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOraMeTHBIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CHENJIEHHBIX C MTOJIOM.

['eHotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieu3M. B3anMojelcTBUEe HEaICIbHBIX TI'€HOB.
Kommnnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITWH.
['eHeTHMYecKkue MeXaHU3MBI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO35IUH — MHUKPOOHMOM». ['€HEeTHYeCKHE acleKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpaens», «AHaIuU3Upylollee cKpenmBaHue», «HemomHoe TOMHUHUPOBAHUEY,
«CrerieHHOE HACJIeIOBaHWE TPU3HAKOB Y Jpo30duibl»y, «l'eHeThka Tmoay,
«Kapuotun uenoseka», «Kapuotun gposzodunsy, «Kapuotum nTuibD,
«MHOXECTBEHHBIN alJICIN3M», «B3auMo1ericTBHUE T'€HOBY.

O6opynoBanue: MoJelb JUIsl  JIGMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
ruOpUIOB TIEPBOTO TOKOJICHUST M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jlpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ysnbTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMHM (PEeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHAS.

MopudukanronHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu npusnaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, My TaIllHOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M TMOJIOBOWM MPOLECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
I€HEeTHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYeCcKUe U IOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 8
HAac1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Buapl wu3MeHumBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTDBY, «KomOunaTtrBHas U3MEHYUBOCTHY, «Mernosy,
«OmnoaotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTaruii».

ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOWY.



IIpakTuyeckas padora «Myrtanun y apo3odunbsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIEHOBaHUS Te€HOMaA
4yenoBeka.  MeToapl  M3y4Y€HHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKH,
OJIM3HELIOBBIH, LIUTOI€HETUYECKUH, IIOIYJISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE rE€HOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boyie3HW C HacleICTBEHHOM MPeapacloiokKEHHOCTBIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00seBaHU YenoBeKa. MeauKo-TeHeTHUeCcKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIeTKH. [[OHSATHE «T€HETHUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIIECIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYKaromiel cpensl. [ eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEIIOBEKA K MTATOJIOTHSAM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeTollbl U3yUEHUS] TE€HETUKHU
4yenoBekay, «[ eHeTnueckue 3a00JIeBaHMs YSTIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOMN.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus u cenekuusi. 3apoKJICHHUE CEEKIUU U JOMECTUKALUN. Y YEHUE
H. . BaBunoBa o lleHTpax NPOUCXOXJIECHHS U MHOTroo0Opasusi KyJbTYPHBIX
pacteHuil. Posb ceseKiuu B CO3/1JaHuy COPTOB PACTEHUI U ITOPOJ ) KUBOTHBIX. COpT,
opo/Jia, mTaMM. 3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOM U3MEHYMBOCTHU
H. W. BaBumnosa, ero 3HaueHue Jjis CeIEKIIMOHHON paOOTHI.

Metoasl cenekIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIH/IUBU1Y AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOIIBIO OICHKU
(deHoTHIa TOTOMCTBA U OTOOP 0 TeHOTHUITy C momotkio aHaimu3a JHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHYECKA MyTareHe3 Kak HCTOYHUK MYTallui y KyJIbTYPHBIX
dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS W METOJIOB
pexomOuHaHTHBIX JIHK 17151 momydenust icX0AHOTO MaTepurana Jjisi CeJICKIINH.

[Tonyuenue MOJINTIIONUIOB. BryTpuBugoBas ruOpuaIn3aIus.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAMHr.  HeponctBeHHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamms. [Ipeomonenune Oecrionus



MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DEBONIOYU).

CoxpaHeHue U U3yYeHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U X
JTUKUX pOAMYEH NIl CO3/IaHUS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYyp. M3yuenue, coxpawenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHbIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax YVIAVYUleHUs
CYuecmeyiomux U co30aHusi HOBblIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie ¢
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel u
NepCneKmuBHbIX MexXHOI02UM.

JdeMoHcTpanuu

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

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIECICTBEHHONM W3MEHYMBOCTIY,
«Metonpl cenexmmy, «OtnanéuHas rudpuausanus», «MyTtareHesy.

JlabopatopHasi paGora «J3ydueHne copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOA0B CEJICKIIMU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUD.

Ikckypcusi «OCHOBHbIE METONBl U JIOCTHIXKEHHSI CEJIEKIMUM PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHY O bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKkTepUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenue. Mukpoouosornueckuii cunre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
texHosoruid. [Ipon3BoaCcTBO O€nka, aMUHOKHUCIIOT ¥ BUTAMUHOB.

Co3nanue TEeXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJYyYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTpEUaroIrecs: B IPUPOie OMOCUHTETUUECKUE Ty TH.

Kinerounasa unxkeHepusa. MeTonpl KyJlbTypbl KIETOK W TKaHEW PACTEHUN U
®UBOTHBIX. KpuoGanku. Comarnyeckas THOpuUAM3AUS W  COMATUYCCKUN
smOpuorene3. Mcmonb30BaHue TrarjiouoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. HMcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.



Texnonoz2uu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYp.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCTpyupoBanue pekoMOuHaHTHBIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKUE MPOOJIEeMbl TeHHON MH)KEHEPHH.

Meaunmnckue Oouotexnonoruu. [locrrenomuas uudposas menunumna. [TL[P-
JUArHOCTHKAa. MeTaOOJOMHBIM aHajau3, TEHOLIEHTPUYECKUM aHaau3 IpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHWs KOMILUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMpHUHTHUHTA M ckaddoiauHra
JUISL pELIEHUS 3a/1a4 EPCOHATM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 00ecredeHus: KOMOMHHPOBAHHOW
3anuThl OT Bo3Oynuteneit OPBU, ycraHoBiieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkmonupoBanus PHK-cogepxammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnunp! u cxemsl: «lcnoap30BaHME MUKPOOPTraHU3MOB B NPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I eHHass HH)KEHEepUs».

JlabopaTtopHuasi padora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypcHsi «bHOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTEIBHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xxneHue W pa3sBuTHE 3BOJIOUMOHHBIX NpeACTABJICHHMI B
omosioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTh Y. JlapBrHa.

JIBrKy11Me CHUITb 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnuecko Teopun HBomtonnu (CTD). HelitpanbHas
Teopusi 3Bomtouuu. CoBpeMEHHass HBOJIIOLMOHHAs  Ouosiorusa. 3Ha4YeHHe
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdemoHcTpanumn



[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen, Jx. Xonnein, 1. K.
benses.

Ta6nuie! u cxembl: «Cucrema xuBoit ipupo sl (1o K. JIuauer)y, «Jlectauia
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHUsi MPUCTIOCOOJIECHUN Yy
pacTeHuil U KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «@Dopmbl OOprObI 3a CYILIECTBOBAHUEY,
«ITopoasr romyGeit», «MHorooOpasue KyiabTypHBIX (opm KamycTb», «Ilopoas
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BUAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUS ABWKYUIUX CHJI DSBOJIONUN», «OCHOBHBIE IOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[Tonmynsiuusa Kak 3J€MEHTAapHAsl €QUHULIA 3BOMOUUA. COBPEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHAa MOMyJSIIUM KaK 3JEMEHTAPHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTHBHass U3MEHUMBOCTh. Jlpeli) TeHOB — ciydaiiHbIe
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT ajljlesiei B monyaauusx. DH@PexT ocHoBaTelIs.
Spdexm bymouinounoco eopaviuka. CHudCEHUe 2eHEMUYECKO20 PA3HO0OPA3UsL:
npuuunsl u creocmeus. llposenenue sgpgpexma opeligha eeHo8 6 OONLWUX U MATLIX

NONYIAYUSX. Murpanumu. N3onsauus MIOITYJISLIUI: reorpaduueckas
(mpocTpaHcTBeHHAs ), Ononornyeckas (penpoayKTUBHAas).
EcrectBennbiit oTOOp — HampaBisoomui (HakTop SBOMOIUUA. DOPMEI

€CTECTBEHHOTO  OTOOpa:  JBMKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHKSA COLHMAIBHOTO
HOBE/ICHUS KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OpraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLMH.
Bo3nukHOBeHHE MpUCIOCOOJIEHUH Y OpraHu3MOB. ApoMOp(O3bI U UINOAIaNI TAIIH.
[Tpumeps! mprcOcOOICHMI y OpraHU3MOB: MOP(OJIOorndecKue, (PU3N0IOrHIEeCKHe,
OonoxumMuuyeckue, moBefaeHueckre. OTHOCHUTENBHOCTh  MPUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykTypa. BuaooOpa3oBaHue Kak pe3yibTar
MUKpO3BOIIOIMHU. M3omsmus — kimodeBod ¢aktop BuaooOpazoBanus. [yt u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIAaTPUIECKOE (reorpaduueckoe),
cUMIaTpudeckoe  (IKOJOTHYECKOe), «MTHOBEHHOE» (MOJIUILION T 3aITH S,
rudpuansanys). JJIMTeIbHOCT 3BOIOUOHHBIX IPOLECCOB.

Mexann3msl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.



Posnb 3BOMIOIIMOHHOM OMOJIOTHY B pa3pab0TKe HAYUHBIX METOJIOB COXPaHEHHUS
onopazHoobOpasusi. MHUKPOIBOIIONKS U KODBOJIONHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl HOpMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuplt 1 cxembl: «MyTalMOHHass HW3MEHYUBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema NposBICHUS 3aKoHA Xapau—BaitHoepray, «/[Brwkyiue
CUJIBl 3BOJIOLUNY, «IKOJIOTHYECKas M30JSLUS MOMYJSIUIA CEBAaHCKOU (openny,
«"eorpaduueckas U301Us JIMCTBEHHUIIbI CHOUPCKOM U JINCTBEHHUIIBI 1Ay PCKOID»,
«ITomynsiumoHHBIE BOJIHBI YUCIEHHOCTH XUIHUKOB U XEPTBY», «Cxema AeicTBUsA
€CTECTBEHHOT0 0TOOpa», «PopMbl 00pHOBI 32 CyIIecTBOBaHUEY, «HIyCTpruaIbHbIN
MenaHusm», <«OKuBble — uckonmaembie»,  «llokpoBHUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas okpacka >KUBOTHBIX», «DU3HOJIOTHYECKHE
apantauun», «l[Ipucnoco0IeHHOCT, OpPraHu3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepun Bunay, « Buapl-nBoitHukmn», «CTpyKkTypa Buaa B mpupoze», «Crocoos!
BUI000pa3oBaHusy, «['eorpaduyeckoe Bumo00pa3oBaHue TPEX BUIOB JTAHIBIIICH,
«IKoNoruyeckoe BUI000pa3oBaHUE BUAOB CUHUL, «IloJaUIuionasl pacTeHuin»,
«KamycTHo-peeuHbIi THOPUIT.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOIEHUH, Uydesa MTUIl U 3Bepei pa3HbIX
BUJIOB, TrepOapuu pacTeHuil ONM3KUX BHUAOB, OOpA30BABHIMXCA Pa3IUYHBIMU
Croco0aMu.

JlabopaTtopHasi padoTa «BblsiBlIeHHEe N3MEHUYMBOCTH Y 0CO0€H OJTHOTO BUIAY.

JlaGopaTopnas padorta «IIpucnocobieHust OpraHu3MOB U UX OTHOCUTEIbHAS
11E€JIECO00Pa3HOCTHY.

JlaGopaTopnasi paGora «CpaBHeHHE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meroabsl HM3y4eHHMS MakKpoO3BOIMIOUMHU. [laJI€OHTOIOrMYECKHME  METOAbI
u3yueHus oHBomouud. llepexognsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBosouuu. CpaBHeHue ¢GJopsl U
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduueckue obOmactu 3emuu. Bumbi-
SHAEMHUKHU U PEJIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/Ibl U3YUYEHUS
HBOIOLMH. ['€HeTHueckue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IOSABJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbI.
PynumenTtapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,



OMOXUMHUYECKHE U MATEMATUUECKHUE METO/Ibl U3yUYEHHUS IBOJIOIUU. [ OMOIOTHYHbIE
reHbl. COBpEMEHHBIC METO/IbI TOCTPOEHUS (DUITOTEHETUUECKHX JICPEBBEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOIONUU. [Ipunyun cmenvl QyHKYUIL.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuupbl U cxembl: «OUIOTEHETUYECKUN DS JIOIMIAIN», « APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Crerouedansv»,  «Punnopute»,  «CeMeHHbIE
nanopoTHukw», «buoreorpaduueckue 30HB 3eMian», «llpeii KOHTHUHEHTOBY,
«PemukTery, «HavampHble cTaguy SMOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIAaH3e», «l JaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH YBOJTFOIIUN).

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OpraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHU HA 3emuie

Hayunpie tHmoTe3sl TPOUCXOXKICHUS KU3HM Ha 3emie. AOWOreHes u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnanuanm, JI. I[Tactepa. [IponcxoxkaeHue xu3HM 1 aCTPOOUOIIOTHS.

OcHOBHBbIE ATaIlbl HEOPTaHUYECKOU HBOJIOLIHH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpwu.
O6pazoBanue noauMepoB u3 MoHomMepoB. KoarepBarnas runore3a A. M. OnapuHa,
runore3a rmnepBuuHoro OymnpoHa Jlx. XomgelHa, TreHeTudeckas rumore3a [
Ménnepa. Pub6ozumer (T. Yek) um rumotesa «vmpa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKICTKH.

Hcrtopus 3emnn u MmeTo bl €€ n3yuenus. lckonaeMble OpraHuyecKue OCTaTKU.
['eoxpononorust u €€ Meroabl. OTHOCUTENbHAS U AOCOJIOTHASE T€OXPOHOJIOTHS.
['eoXpoHOJIOrNYECKAs IIKAJa: S0HBL, 3PbI, IEPUOJIbI, TOXU.

HawanpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKU KaK aHajor MEepBbIX Ha 3emie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.



[Tpoucxoxaenre 3yKapuoT (CUMOUOTEHE3). DBOJTIOLUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl HBOJIIOLMH BbICHIMX pacTeHU. OCHOBHbIE apoMOp(O3bl
pactenur. Beixon pacteHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUW W
3aBoeBaHue umu cymud. CemeHHble pacTeHus. lIponcxokaeHune UIBETKOBBIX
pPacTEHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMM XUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHbIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBJIEHHE COBPEMEHHBIX
TUIoB. [lepBbie XOpaOBBIE KUBOTHBIC. JKU3HB B BOZE. DBOJIOLHS ITO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIMX U
ntul. [lpunoun ximoueBoro apomopdosa. OcBoeHue OeCrno3BOHOYHBIMU U
II0O3BOHOYHBIMHU XUBOTHBIMU CYLIH.

Pa3Butne xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXeu, MPOTEPO30H,
naneo3o0il, Me3030#, kaitHo30M. OO1as XapaKTepUCTHKA KJIIMMaTa U Fe€0JOTHIECKUX
nporeccoB. [losiBneHne u paciBeT XapaKTepHbIX OpraHU3MOB. YTJIe00pa3oBaHuE:
€ro yCJOBHUS U BIUSHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — JKOJOTMYECKHE KPU3UCHI Ipouuioro. IIpuunnsl u
CIIEICTBUSI MAacCOBBIX BbIMUpaHUW. COBpEMEHHBIN JKOJOTMYECKHH KPHU3HUC, €ro
ocobennoctu. [IpobGiema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYECHHUIO CaMo3apoxAcHUs Ku3HW», «Cxema omeita C. Mumiepa, I'. IOpw»,
«JTanel  HEOPTaHMYECKOW  DJBOJIOLMM»,  «l'€oXpoHOJOrmyeckas  IIKajay,
«HauanbHble 3Tanbel OpraHUYecKoi 3BoOIUNY, «Cxema oOpa3oBaHHUS 3yKapHOT
nyTéM cumoOuorenesa», «Cuctema >XuBOMl mnpupoabs», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacteHuit»y, «Punnopute», «OIHOKIETOUYHBIE BOAOPOCII,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pactenus», «Opraubl IBETKOBBIX PACTEHHID, «CXeMa pa3BUTHsI dKUBOTHOTO MUPa»,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «Kumednomnonoctaeiey, «Ilmockue
yepBu», «YnmeHucroHorue», «PwiObD», «3emMHOBOAHBICY, «IIpecMbIKaromuecs,
«lItnuepy, «Miexkonuraromue», «Pa3BuTue )KU3HU B apXEUCKoOU dpe», «PaszButue
)KU3HU B IIPOTEPO3OMCKON dpe», «Pa3sBUTHE KU3HUM B NAJCO30UCKOU 3pey,
«Pa3BUTHE XKU3HU B ME3030MCKOM dpe», «Pa3BuTHe )KU3HU B KaHO30MCKOM 3pey,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repbapuy pPACTCHUN Pa3IUYHBIX OTAEJIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIQXKHBIE MpenapaTsl KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uy4ella TUL U 3BEPEil, KOJUIEKINN
OKAMEHEJOCTEN, TOJIE3HBIX MCKOMAEMBIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpPraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MojenupoBaHue onbIToB Musiepa—
KOpwu no n3yyennro abMOreHHOr0 CHHTE3a OPraHUYECKUX COSTMHEHUH B IEPBUYHON
atMocdepe».

JlaGopaTtopnasi padora «/3yyeHue W omMcaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEHl CTPOEHUs pacTEHUMH
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «3yueHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaenune ye10BeKa — aHTPOIIOI eHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
BO33peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTIOBEKA.
CBueTENBCTBA  CXOJCTBA  YEJIIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEJBHO-
MOpPQOJIOTUYECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXUMUIECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE I'OJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CHCTEMBI.

JiBuokyue cuiibl ((pakTophl) aHTpPONOreHe3a: OMOIOTUYECKUE, COLUaIbHbIE.
CooTHo1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YeoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — O0IIME MIPEJKH Y€JIOBEKOOOPa3HBIX 00€3bsH U
J0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JtoJeh. YemoBeKk yMelblil, epBbIe
W3TOTOBJICHUS OPY Ui TpyAa. YenoBek NpsAMOXOASAIINI U IIEPBBIM BBIXO JIFOAEH 32
npenensl AQpuku. YenoBek reienboeprekuii — o01mui npeok HeaHAepTaIbCKOro
YeJIOBEKa M 4YeJIOBEKa Pa3yMHOro0. UenoBEK HEAHACPTAIbCKUMNM KaK BHUJ JIFOICH
XOJIOOHOTO KiIuMara. YenoBEeK pa3yMHBIM COBPEMEHHOIO THIIA, JCHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuku. I[lameorenetuka u
[1aJI€Or€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISLIUIX
yesioBeka. MyTanuoHHbI mpouecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3QQexkT ocHoBaTeNsD» B MOIMYJISIUAX COBPEMEHHOIO
YEJI0BEKa.



UYenoseueckne pacel. Ilomatue o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajioO-HErpouJHAs  (PKBATOpUANIbHAS]),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu pacceleHHsl 4YejaoBEeKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSITENBHOCTh  pacH3Ma.
[IpucnocoOIeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpesl U Ipeiida reHoB Ha MOP(OJIOTHIO U (PU3UOIIOTHIO
YEJI0BEKa.

MexaucuMiuinHapabple  MeToabl B (usnueckor  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ aHTPONOJIOTHS W MAJICOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. brHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAILHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. apBuHn, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTo/ibl aHTPONOJIOTUMY, «[ 0JTOBHOM MO3T YenoBEKay,
«YenoBexooOpa3Hbie 00€3biHb, «CKeleT YeIoBeKa M CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YEIOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIEI,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBanue: MyJISKH OKaMEHEJIOCTeH, MpPeaIMEeTOB MaTepuaabHOU
KyJIbTypbl TpPEIKOB YelOBeKa, penponaykiuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKACHUS YEJIOBEKa,
dboTorpaduu HaxoI0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEIh
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YEJI0BEKA U KUCTH IIUMIIaH3E,
MOJIEJIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJalTalNi YEIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKIlel cpeaou

3apoxaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. I'ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CyxkauéBa. Pa3znmensl u 3agaum
AKOJIOTUH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Metoasl skonoruu. IloneBbsie HaOMIOACHHS. DKCIEPUMEHTHl B SKOJIOTHH:
OpuUpojHble W JabopartopHble. MonaenupoBaHUE B HKOJOTUU. MOHUTOPHHT
OKpY>KaloIlel cpe/ibl: JJOKaIbHbBIN, PETHOHAJIbHBINA U I100aJIbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YeNOoBe4YeCTBAa ¢ Npupoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIbTYPhl U 3KOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.



JdemoHcTpanumn

[Toptpetsr: A. I'ymbombar, K. @. Pynse, H. A. Cesepro, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Metoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEH CPeIbl».

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHUECKHE, OMOTUYECKUE, aHTpororeHHble. O0mme
3aKOHOMEPHOCTH JACUCTBUA 3KoJorndyeckux Qaxtopon. Ilpasuno munumyma (K.
Mmnpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOHMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak 3Kojormyeckuid Qaxrop. eiicTBue
pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHUTHajbHash poJib CBETA.
doTtonepuoausm.

Temmneparypa kak »skojoruueckuii (akrop. JledicTBue TeMmrepatypsl Ha
opranusMmbl. [loiikunoTepMHBIE U1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonoruuyeckuit ¢akrop. I[lpucnocobienusi pacTteHuil k
noJJIep KaHuI0 BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rNyOMHHas  TOJAINOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpesi obuTanusi opranu3mMoB. [IprcnocoOaeHunss Opranu3MoB K KU3HU
B pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U
rOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HMU.

Xuznennsie popmbl opranu3moB. [TousiTre o )xu3HenHoi popme. JKusHeHnole
dbopMbl pacTeHMil: AepeBbs, KyCTapHUKW, KYCTapHUYKH, MHOTOJIETHHE TpaBBbl,
oiHOJNeTHUE TpaBbl. JKu3HEHHBbIE (DOPMBI KUBOTHBIX: THIAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue daxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIHS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasutusMm, koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadOpudeckue). 3HaAYCHUE



OMOTUYECKHX B3aUMOJACHCTBUN [UIsl CYIIECTBOBaHUS OpPraHW3MOB B Cpele
oburtanus. [IpUHIIATT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanumn

Tabmuubl U cxembl: «IJkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTMYECKHUE TPYIIIbI )KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckne pUTMBIY,
«Kuznennele popmbl pacTeruin», « KusneHusie (OpMbl >KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOT'O Jiecay, «IKOCHCTEMA XBOWHOro Jseca», «llenmm mnuranus»,
«XUIIHUYECTBOY, «ITapazutnzmy, «KoHKypeHIus», «CuMOm03»,
«KommeHcanmuszmy.

O6opynoBanue: repbapuy pPacCTEHWN M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTHYECKUX (PAKTOpPOB, TepOapuu CBETOMIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUH, yydeia MTUIl U 3Bepeil, repbapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JJaHHBIX T'PYIIN, KOJUICKIIMHM KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpeliax,
repOapuu M KOJUIGKIMM PACTEHUW U SKUBOTHBIX, OOJAJalOUIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIIOBUU JKWU3HH, repbapuu u
KOJUICKITUU PACTCHUM W JKUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUYHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopnasi padora «BbisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTtopnasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUMN U3 PA3HBIX
MeCT OOUTaHUSD.

Tema 8. Dko10rus BUAOB U MOILYJIA UM

DKOJIOTHYECKHE  XapaKTEPUCTUKHU MOMYJISIUU. [Monynsiuua ~ kak
Oouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenbl, PU3NIECKUX OapbepoB U
0COOEHHOCTE OMOJOruu BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOIMYJSUUUA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pAaCTHasi M TII0JIOBAsl CTPYKTypa, POKIAAEMOCTb, NPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALHA.

DKkonoruyeckas CTpykrypa nomnyiasiund. OUeHKa YMCIEHHOCTH NOMYJIALINH.
JlnHamMuKka monynsiiuyd U €€ peryJisiuus. bUOTHUYECKU NMOTEHUHA IOIYJISLUH.
MopaenupoBaHue TMHAMUKH NOMYJIAUU. KpHUBble pocTa YUCIEHHOCTH MOIMYJISALIMH.
Kpusbie BbDkHMBaHMs. Perynsuus 4YHMCICHHOCTH MOMYJSALUN: poiib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb 3Kkosiorndeckon HumM k.M. XartumHcoHa. Pa3mepsl 3KOIOTMYECKOU
Huu. [loTeHnManbHas U peaaTu30BaHHAsl HUILIN.

Bun xak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUSI W MHrpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: k. M. XaTunHCOH.

Tabmuubl u  cxembl: «ODKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISAIANY,
«IIpocTpaHcTBEHHAass  CTpyKTypa  HONylsiuum», «Bo3pacTHble  NHpaMHUAbI
nonyysiqun», «CKOpPOCTb  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opranuszmMammn», «Moaens 3kosmornyeckort Humu J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHnas padora «IIpucrnocodsieHns ceMsH pacCTEHUH K paCCEIEHUIO).

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3u MexmIy
OopraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. J[x. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYLUEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCHCTEMAaX. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B DKOCHCTEME.

OCHOBHBIE IOKA3aTENIU IKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMubl YUCEN, OMOMACChl U SHEPTHUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHble 3akOHOMEpHBbIE CMEHBI COOOMIECTB — CykKileccud. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOT€HHbIE BO3JCUCTBUS Ha
cykneccun. KnnmakcHoe cooOuiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuposHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmembvl Mopeu u
oKeanos8. IKocucmemvl myHOp, J1ecos, cmenel, nyCmulHb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHo3. Pazmuuus
MEK/ly aHTPOIIOTEHHBIMH U MPUPOAHBIMHU YKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opojckas
dbaopa u ¢ayna. CuHaHTponmm3zauus TropoAckoil ¢ayHbl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghexkma u 6u008-30udpuxamopos (Kiouesvix
8U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISIIUN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmsus 3a2pA3HeHUl PAZHbIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCIEMHOM  YPOBHAX,  OCHOBbl
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IoThs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHcTpanuu
[Toptpet: A. Ix. Tencnu.
Tabmumet  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHcTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOIO Jiecay, « ODyHKIHOHAIbHBIC
IpyIIIbl OPraHU3MOB B 3KOcHUcTeME», « KpyroBopoT BeliecTB B akocucTemey, «Llenu
nuTaHus (macTOWIHAs, MAETPUTHAA)», «IKOJOTUYECKasl TMHUpaMUIa YUCe,
«IOKkonoruyeckas mupamMuia OMOMacChly, «IDKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 0osotay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jieca MOCTE
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPTUHU B arpoiieHosey, «lIpumepsl ypooskocucTem».

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepeit, repbapru KyJIbTYyPHBIX M TUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanre ypOo03KOCUCTEMBDY.

Jlabopatopuass padora «l3yyeHue pa3zHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpcHsl «IKCKYpCHUsSl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
CJIBbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKYypCHsl B arpo3KocucTeMy (Ha MOJie WM B TEIIUYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3kocucTeMa

buocdepa — oOmermanerapuas oOosoyka 3emiid, A€ CYMECTBYET WA
CylllecTBOBaJIa KM3Hb. Pa3BuTHE mnpeacraBieHuil o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuajckoro o 6uochepe. Obsactu 6mocdepsl u €€ cocran. JKupoe
BEIIECTBO OHOC(hEphl U €ro PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCTEMBI. JlMHaMudyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXUMHYECKHUE IUKIIBI (YTraepoa, a3oTa). PUTMHUYHOCTD siBJIEHUN B
ouocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIITH: TYH/IPA,
XBOMHBIE Jieca, CMEIIAHHBIE W IIMPOKOJUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ouocdepHbIx QyHKUIUH.

JdemoHcTpanumn

[Toptpetsl: B. . Bepuanackuii, 3. 3rocc.

Tabnuubl 1 cxembl: «l'eocdepsl 3emnn», «KpyroBopor azoTa B mNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojia B HpHUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OCHOBHbIE OMOMBI Ccymny, «Knummatudeckue
nosica 3emun», « Tynapay», «Taiiray, «Cmeumansbii gec», «1InpoKkoJnCcTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:kawmas cpeaa

DKOJIOTUYECKHE KPHU3UChI W WX NPUYMHBL. BosmelicTBue dYenoBeka Ha
ounocdepy. 3arps3HeHre BO3AYIIHON cpebl. OXpaHa BO3MyXa. 3arpsi3HeHUE BOTHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxXxpaHa MOYBEHHBIX
pecypcoB. U3MeHeHue Kiaumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W JXKUBOTHOTO Mupa. OCHOBHBIC MPUHIIMAIBI OXPAHBI MPUPOIHIL.
Kpacaeie kHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBI.
PanponanbHoe  MPUPOAOIONIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TOCIECTBUA.

Pa3BuTe METOJOB MOHUTOPHUHIa pa3BUTUS OMACHBIX TEXHOTE€HHBIX
nporeccoB. Cucmemuvle ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOcoOHot dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusawowue 0oCmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OCHOBbI
9Kopeabuumayuyu dKocucmem U cnocooos 60pvOLI ¢  OUONOBDEHCOCHUIMU.
Pexoucmpykyus mopckux u Hazemuvix 5KOCUCHEM.

JdemoHcTpanumn

Tabnuiibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arps3HeHue ruipochepb,
«3arpsi3HeHue nouBb», «[lapHukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOIHbIE
TeppUTOPHUN», «MOoJIelH YyIIpaBIseMOro MUpay.



O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickon ®enepanuu, KpacHoN KHUTM pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O00YYarONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOrMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS IKOJIOTUUECKON KYIbTYPHI,
CnOCOOHOCMU cMasums TEIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUN JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KyJbTYpHOMY HACJIEIUI0 U
TPAAULIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpYKaroLlIen cpeae.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATCIILHOCTH B MPOIECCE peaM3allui OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOM ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOU IEATEIHHOCTH MPH CO3TAHUH YUEOHBIX
IPOEKTOB, PEIIEHWH YYEOHBIX U TO3HABATENBHBIX 3a/lay, BBIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBAJKEHMS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE MU HACTOSAIIEE
MHOTI'OHallMOHaJIbHOTrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHUE K NMPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
NOCTHXeHNsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHU;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJILHOIO 0JIarOmoJy4ms:

MOHUMAaHUE U peajn3alus 310pOBOro 1 6€30macHoro oopasa ;ku3Hu (310poBoOe
NUTaHKUEe, COOJII0/IEHNE TUTHEHNYECKUX MPAaBUII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATAA W OTHbIXa, pEryjsipHas (Qu3uyeckass aKTUBHOCTb), OEpEexKHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 30POBBIO;

MOHMMAHUE LEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymie mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHNUN BCEH KU3HM;

7) 3K0JI0OTHYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 1IeNIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX ITOCIHEACTBUNA IS
OKPYXKaIOILIEH CPeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIOCOOHOCTh UCIOJIB30BATh MPUOOpETaeMble IPU U3YyUEHUN OUOTOTUHU 3HAHUS
M yMEHUS TpU pEHIeHUH TpoOsieM, CBSI3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TIpaBUJI  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPAaHY BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUSITUE JTEUCTBUN, IPUHOCIIIMX BPE OKPYKAIOIIEH TPUPOTHOU
cpene, yMeHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTMYECKUE TOCIEACTBUSA
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHNns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJIOBEYECTBAa, MOKMCKA MyTeH BBIXOJAa U3 II100ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOUYAIOT: 3HA4YUMbIE i1  (QOPMHUPOBAHUS MHUPOBO33PEHHUS OOYyUaAOIUXCS
MEXIUCIUTUTHHAPHBIC (MEXIIPEAMETHbIC) 00IeHayYHbIe TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIH (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIeIOBaHKE, HAOTIOICHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYyTHE); YHUBEPCATbHBIC
y4ueOHble JelcTBUS (MO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
oOecneunBaromue GopmMupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTU U COLUAIBHON
KOMITETCHIIMM ~ OOYYarOIMIMXCS; CIMOCOOHOCTh  OOYYalOIUXCS  HCIOJIh30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON U COIIMATIBLHOMN ITPAKTUKE.

B pesynbraTe nzydenus OM0I0Tuu Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHus
y oOyuwaromerocs OyayT cdhOpMHpPOBAaHBI TIO3HABATEILHBIE YHUBEPCAIHHBIC
ydeOHbIe JIEHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4YeOHbBIE ICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIE YIeOHbIC EHCTBUS, COBMECTHAS I€ITEILHOCTb.

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh MPU OCBOCHUHM 3HAHWK TPUEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

OTIpENIETIATh IEJ NEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU EJISIMH;

UCTIOJIb30BaTh OMOIOTHYECKHUE TIOHSITUS JUII OOBICHEHUs (DaKTOB U SIBJICHHIA
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPaCCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICNTbHBIE CPEICTBA IS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€ W OTHOIICHUA B U3YYaEMBIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HWH(POPMAIMOHHBIX
WMCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUHN JEATEILHOCTH,

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIIOBUSX PEaIbHOT0, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIeTh HABBIKAMHU Y4EOHO-MCCIIEI0BATEIHCKON M MTPOCKTHON €SI TEILHOCTH,
HaBbIKAMU  pa3pelieHus mpobJjieM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEILICHUS PAKTUUECKUX 3a/]1a4d, TPUMEHEHUIO
Pa3JIMYHBIX METO/0B MO3HAHHS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJBl JICITEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHUS, €ro HMHTEpHpeTaluy, MNPeoOpPa30BaHUI0 M MPHUMEHEHUIO B YUYeOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3TaHUH YYCOHBIX M COIUATIBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUIT MBIILUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUEBBIMU MMOHSATHSIMH U METOJIaMU;

CTaBUTh M (POopMyauMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIHHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISABJISITh MPUYMHHO-CJIEACTBEHHBIE CBSA3M U AaKTyaJIUu3UpOBATH 3aj/ayy,
BBIJIBUTaTh TUNIOTE3Y €€ PEIIeHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJECHUM, 3a71aBaTh MapaMeTPbl U KPUTEPHUH PEILICHHUS;

aHAJM3UPOBAaTh TMIOJYYCHHBIE B XOJE€ peUIeHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYAIlsSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IICJICHANIPABIECHHBIA TMMOUCK IMEPEeHOoca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO()ECCHOHATBHYIO CPENy;

yMETh TEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00acTd
KU3HEICATSIIBHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIE WJICH, MpeajiaraTb OPUTHHAIbHBIE MOJXOIbl M PEIICHHS,
CTaBUTh MPOOJIEMBI U 33/1a41, JIOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(POpMAIU (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTepaType, OHOJOTMYECKUX CJOBapsX U
CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHAIU3UPOBATh
HH(pOpMAIIMIO Pa3IUYHBIX BUJIOB U ()OPM MPEICTABICHUS, KPUTUIECKHU OICHUBATH
e€ JOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;



(dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope Oumosiormueckoil nHpoOpMaIuy, HEOOXOUMOM NJIsi BHIMIOJHEHUS YUeOHBIX
3ajad4;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ounosiornyeckoi nHGopMaIuu (CxeMbl, rpaduKy, TMarpaMmbl, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIIIOJHEHHUS MpeiaracMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYACTHUKOB
Jajiora Wi IUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUs IPYTUX JIOJEeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYAIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIICHNN YUEeOHOH 3aauu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHHUKA KOMAH bl B OOIIHIA
pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI ILEJNEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JAEMCTBUSIX U MOCTYNKax MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 3/IOPOBBIO U 37IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO JESTENbHOCTD, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTeIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABIIATS IIJIaH PELLIEHUS ITPOOIEMBI ¢ YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KyJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

YMETh OLIEHMBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToOB
JIESITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHue
npodunabHOro  oOy4yeHusst  oOyuaromuxcs — Ouosnorud. OHHM  BKIIIOYAIOT:
cnierududeckue s OMOJIOTHN HAay4YHbIE 3HAHUSI, YMEHUS ¥ CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIlMU U MPeoOpa30BaHUI0 3HAHUM, BUJBI JI€ATEIbHOCTH T10
MOJIYYEHUIO HOBBIX 3HAHUM M MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpenmeTHble pe3ynabTaThl MPECTABICHBI IO
rojiamMm U3y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buosnorus» B 10
KJlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI W  PEHICHWH MPOOJEM  PAIMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS, O BKJIa/€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJOTHYECKNE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHus3M, MeTabonu3M, TOMEOCTa3, CaMOpPEryJislus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Ppa3BUTHUE), OMOJOTHYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o nenrtpax
MHOT000pa3us ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUH ), 3aKOHBI (€MHOO0pa3us
IIOTOMKOB II€PBOr0 ITOKOJICHHSI, PACUICIUIEHUS, YUCTOTHI T'AMET, HE3aBHCUMOIO
HacnenoBanuss [. MeHnens, TOMOJIOTUYECKMX PANOB B  HACJIEACTBCHHOM
n3menunBoctu H. V. BaBuioa), mpuHIMIIEI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJAMH HAy4YHOTO IO3HAHWS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHbBIE ITPU3HAKHA: BUPYCOB, KJIETOK MPOKAPUOT U
HYKAapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YE€JIOBEKA, CTPOCHHUSI OPTAaHOB U CUCTEM
OpraHoB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEIEATECIbHOCTH,



IPOTEKAIOIIUX B OpPraHU3Max PAcTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHX
IPOIIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs ~ OpraHuzMa  (OHTOreHEe3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIMAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW M UX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIMSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIa U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dhakTopamMu cpebl OOUTaHUS;

YMEHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX IPYIIIT;

yMEHHUE peuaTtb OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3M MEXKIY HUCCIEyeMbIMU OMOJOTHUYECKIUMHU MPOILIECCaMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH MOJIYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTHUYECKHe paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyJIHpys Iellb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJIbTaThl U A€NIaTh BHIBOJBL;

YMEHHE Yy4acTBOBaTh B Yy4eOHO-MCCIIEOBATENLCKON padoTe mo OMOJIOTrHH,
SKOJIOTUM M MEIHIIMHE, TPOBOJMMON Ha 0a3e IMIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3yNbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSX;

yMEHHE OIICHMBATh AITHUYECKHE AaCEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTé OMOJIOTUU U METUITUHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIIIOIOTBOPEHUE,
HanpaBJIeHHOE U3MEHEHHE T€HOMA U CO3/IaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIACTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YINIyOJsTh MO3HABATEIbHBIN
MHTEpeC, HaNpaBJIEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH Npodeccun u
IOpOJOJDKEHHE OHOJOTMYECKOro OO0pa3oBaHUS B  OPraHM3ALUAX  CPEIHETrO
po(eCCHOHATLHOTO U BHICIIIETO 00pa30BaHUs.



[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTUHBl MHpa, B TO3HAHMM 3aKOHOB IPHUPOJABI U PELIEHUH 3KOJOTMYECKUX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAILHOIO
IPUPOIOTIOIB30BaHUS, U B (HOPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHME BJIAJETh CHUCTEMOW OMOIOIMYECKHX 3HAHMW, KOTOpas BKIOYAeT
omnpezeNieHuss W MOHHUMAaHME CYIIHOCTH OCHOBOIMOJAralmmux OHOJOTHYECKUX
TEPMHHOB U TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHMOIOTHYECKUE TEOPHUU
(oBomronmoHHas Tteopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHsI SBOJIIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUAX sBotonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecusi Jx. Xapau u B. BaiinOepra,
3aponpimeBoro cxonctea K. M. bspa), npaBuna (mMunumyma FO. Jlubuxa,
JKOJIOTMYECKON NHpaMUIbl 3HEpruu), runoressl (runoresa «vupa PHK» V.
['unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOAAMHM  HAy4yHOro  IO3HaHMS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00OBEKTOB U IKOCHCTEM
(ommcanue, M3MepeHue, HAONIOJACHHUE, DKCICPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE IIPU3HAKU: BHJIOB, OHMOIEOLIEHO30B,
IKOCUCTEM M Ouocdepsl, CTAOMIU3UPYIOLIEro, IBMXKYIIETO U pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, AJIIONATPUUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSIHUSL ~ JBIDKYIIMX ~ CHJI  OBOJIONMM  HAa  TEHO(POHJ  MOIMYJISILIHH,
IPUCIIOCOOTIEHHOCTH OPIaHU3MOB K Cpelie OOMTaHusl, YepeJOBaHNs HAIlpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BELIECTB U TOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YyCTaHABIMBAaTh B3aMMOCBS3M MEXKIy MPOLECCAMU 3BOJIIOLUH,
JBIKYIIMMH CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
PUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENIbHbIE  NPU3HAKKM  JKHUBBIX  CUCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele OOMTaHus, aOMOTHYECKMX M OMOTHYECKHX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€d  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHNH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIsl OKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUYECKUX TPYMII, B3aUMOCBSI3U OPraHU3MOB UM Cpeibl OOUTaHUsI, €INHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

yMEHHE peniaTh ONOJIOTHYECKUe 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIC
CBSI3M MEXKIY UCCIIEyeMbIMUA OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHUSIMH, JIEIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTATOB,;

yYMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCIEPUMEHTATBHBIMU
cpenctBaMu, (GOPMYJIUPYS IIeNlb HCCICNOBAaHUS, aHAIM3HPOBATh TOTyYEHHBIC
PE3YNBTATHI U JCNIAaTh BBIBOJIBL;

yMEHUE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HA  YUYEHUYECKHX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MIPOUCXOXKICHUHU KU3HHU, YeIOBEKa
U YEJOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0AX MpPEeIOTBpAIICHUS
I00aThHBIX U3MEHEHHH B Onochepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccrnoHaIbHOMI
JESTEIILHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUHU, TTPUPOIOTIONB30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MMCTBA, MHIIEBON
IPOMBIIIJICHHOCTH, YTJIyOJIATh TMO3HABATEIbHBIA HMHTEPEC, HANpaBiICHHBIA Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccHn W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MPoPeCcCUOHATBHOTO U
BBICIIIET0 00Opa3oBaHusI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3aenoB U TeM
NPOrpaMMbl

KoanyecTBO 9acoB

Bcero

KonTponabHsie
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHBIE
(nudposrie)
oOpa3oBaTeJibHbIE

pecypcbl

buonorus kak Hayka

Buonorus - Poccuinckas

31EKTPOHHAA WKoAa

(resh.edu.ru)

JKuBbIe CHCTEMBI U UX NU3YUCHUE

Bronorus - Poccuiickas

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

buonorus xietkun

Bronorus - Poccuiickas

3/1EKTPOHHAA WKOoNa

(resh.edu.ru)

Xumuueckas OopraHu3anus KJICTKH

Bronorus - Poccuiickas

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

Crpoenue u QyHKINY KIETKH

0.5

Bronorus - Poccuiickas

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

OOMEH BEIIECTB U NPEBpAICHIE YHEPTHH B
KJIETKE

Buonorua - Poccuiickan

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

Hacnenctennas napopmanus u
peanu3anys €€ B KIETKE

Buonorusa - Poccuiickan

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

JKM3HEHHBIN ITUKIT KJICTKH

Buonorusa - Poccuiickan

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)
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Crpoenue 1 QyHKINY OPraHM3MOB

12

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

10

Pa3zMHOXXEHHE U pa3BUTHE OPTaHU3MOB

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

11

I'eneruka — HayKa O HaCJICACTBCHHOCTU U
N3MCHYMUBOCTHU OPIraHU3MOB

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

12

3aKOHOMepHOCTI/I HACJICACTBCHHOCTH

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

13

3aKOHOMepHOCTI/I U3MCHYHMBOCTH

Buonorus - Poccuinckasn

3/1EKTPOHHAA WKOoNa

(resh.edu.ru)

14

I'eneTnka yemoBeka

Buonorus - PoccuincKkasn

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

15

CeJ'IeKI.[I/IH OpraHmnu3MoB

Buonorus - Poccuinckasn

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

16

BuoTexHONIOrus U CUHTETHYECKAsT OHMOIOTHSI

Buonorus - Poccuinckasn

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

17

PesepBHOE Bpems

Buonorus - Poccuinckasn

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

1.5
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3aenoB U TeM
NPOrpaMMbl

KoandyecTBO 9acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHBIE
(nudposrie)
oOpa3oBaTeJibHbIE

pecypcbl

3ap0>1<):[eHI/Ie 1 pa3sBUTUC SBOJIONUOHHBIX
HpeI[CTaBJ'IeHI/Iﬁ B OMoIOrUN

Bronorus - Poccuiickas

3/1EKTPOHHAA WKOoNa

(resh.edu.ru)

MuxposBoioLUs U €€ pe3ynbTaThl

Bronorus - Poccuiickas

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

MaxposBoronus U €€ pe3ysbTaTbl

Bronorus - Poccuiickas

3/1EKTPOHHAA WKOoNa

(resh.edu.ru)

[TpoucxoxaeHHe 1 Pa3BUTHE )KU3HHU HA
3emie

Bronorus - Poccuiickas

3/1EKTPOHHAA WKoNa

(resh.edu.ru)

Hponcxomeﬂne YCJIOBCKA — aHTPOIIOI'CHE3

0.5

Buonorusa - Poccuiickan

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

DKoJorus — HayKa 0 B3aHMOOTHOILICHUSX
OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karolieil cpeaoi

Buonorusa - Poccuiickan

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

Opranm3mel 1 cpefia 0OnTaHus

0.5

Buonorusa - Poccuiickan

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

OKOIIOTHS BUIOB W TOITYJISIIIHA

12

Buonorusa - Poccuiickan

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)
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DKOIOTHSA COOOIIECTB. DKOIOTHYECKHAE
CHCTEMBI

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

10 Buocdepa — rmobanpHAs sKOCHCTEMA

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

11 UYenoBek 1 OKpyXKaromas cpena

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

12 PesepBHOE Bpems

Buonorus - Poccuinckas

3/1eKTPOHHAA WKOoAa

(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

1,5
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonnuyecTBo yacoB
Ne n/m Tema ypoxka B KonTtposbHble IMpakTHyeckue
cero padoThI padoThI

Buonorus kak KOMITICKCHAs HayKa U KaK 4acTh

1 COBpeMEHHOT0 001IecTBa. JKUBBIE CUCTEMBI U 1 0 0
HX CBOICTBa

2 YpoBHEeBas opraHu3anys KHUBBIX CUCTEM 1 0 0
Hcropust OTKPBITHS U H3YUYCHUS KIICTKH.

3 Knerounas teopus. MeTonbl MOJNEKYIISIPHON 1 1 0 0
KJIETOYHON OHOJIOTHU.

4 XuMU4ecKuil cocTaB KJIeTKU. MUHepalibHbIE | 0 0
BEIICCTBA KIIETKHU, UX OMOJIOTHYECKAs POITh

5 Oprannveckre BeIecTBa KIETKH — OEJKH. | 0 0
CpoiicTBa, Ki1accubukaius 1 QyHKIHH OCIKOB
Opranudeckue BENecTBa KICTKU — YTICBO/IBI 1
Opranudeckre BeNecTBa KICTKU — JTUITH/IBI 1
Hyxneunossie kuciotsl. JIHK 1 PHK.

8 Crpoenue u Qpynkiuu ATO. [dpyrue 1 0 0
nykieosuntpudocdars (HTD)
CexsenupoBanue JJHK. Metoasl reHOMUKH,

9 TPAHCKPUTITOMHUKH, TIPOTCOMHUKH. METOIBI 1 0 0
CTPYKTYPHOU OHOJIOTHH

10 Tuner krerok. [IpokaproTHdeckas KieTka 1

11 CrpoeHne 3yKapuoTHICCKON KIICTKH. 1

12 IToBepXHOCTHEIH anmapat KIETKH 1




13 OnHOMeMOpaHHbIEC OPraHOU/IbI KICTKH. 0

14 [ToryaBTOHOMHBIE OPTaHOUIBI KIETKH: 0
MUTOXOHJPHH, TUTACTHIBI.

15 HememOpaHHbIC OpraHOUAB! KIETKH

16 Ctpoenue u QyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK

17 aykapuoT. JlabopaTopHas padoTa «3yueHue 0.5
CTPOEHHUSI KJIETOK Pa3IMYHBIX OPTaHU3MOBY
AcCcUMUIIALINS ¥ TUCCUMIITSIUS — JIBE

18 CTOPOHEI MeTabou3Ma. Tumnel oOMeHa 0
BEIIECTB.
®epMeHTaTUBHEIIN XapaKkTep peakuui

19 KJICTOYHOTO METa0oM3Ma. belKku-akTHBaTOPHBI 0
1 OeNIKU-UHTHOUTOPHI

20 ABTOTpOQHBII TUII 0OMEHA BEILIECTB. 0
®doTocuHTE3. XEMOCUHTES.

21 AmHa3poOHbIe opraHnu3Mbl. Buasl Opoxenust. 0
ABpoOHBIE OpraHUu3MBbl. JTaIbl

” 9HEPreTHYECKOT0 OOMEHa. DHEPTHsI 0
MEMOpPaHHOTO TpaJreHTa NpOTOHOB. CHHTE3
AT®: pabora mpororHONH ATD-CHHATA3EI

23 Peakiny MaTpU9HOTO CHHTE3a 0

24 Tpauckpuniusa — maTpuisbid cuaTe3 PHK. 0
TpaHcnsauus v e€ 3Tanbl

)5 Konupoanue aMuHOKHUCIIOT. Pois prbocom B 0
OnocuHTe3e Oenka
Opranu3zanus reHoMa y mpoKapuoT U 3yKapuoT.

26 MonekyIspHble MEXaHU3MBI SKCIIPECCHU TCHOB 0

Y 3yKapHoT




Bupycsl — BHeKkJIeTOUHBIE (POPMBI )KHU3HU U

27 obnuraTHBIC TTapa3uThl. BupycHbIe 1 0 0
3a00JIeBaHUs YETI0OBEKa, )KUBOTHBIX, PACTCHUHN

28 JKn3HEHHBIH UK KIIETKU 1 0 0

29 Martpuunstii cuare3 JIHK. XpoMocoMsl. 1 0 0

30 JleneHne KJIETKH — MHUTO3 1 0 0

31 Tuns! k1eTok. KaproknHes 1 IUTOKUHES. 1 0 0

0 Perynsius >kM3HEHHOTO [UKJIA KJIETOK. | 1 0
KonTponbHas pabota o pazaeny: "Knerka"

33 Opraams3M Kak eIHHOE TIeJI0e 1 0 0

34 Tkanu pactenuit. JlaboparopHas padora | 0 0.5
«3yueHne TKaHel pacTeHUI» '

35 TkaHu )XKUBOTHBIX U YejoBeka. JlabopaTopHas | 0 0.5
pabota «3y4eHne TKaHeH KUBOTHBIX) '

36 Opransl. CUCTEMBI OPTaHoB. 1 0 0
Ornopa Tena opranu3MoB. [BuxkeHue

37 1 0 0
OpPTaHU3MOB.

38 IInutanne 6ECII03BOHOYHBIX OPTraHU3MOB 1 0 0

39 [IuTaHme MO3BOHOYHBIX KUBOTHBIX. | 0 0
[IumeBapuTenbHas cucTeMa 4yejaoBeKa

40 Jprxanue opranu3MoB. JIpIxaHre M03BOHOYHBIX | 0 0
JKUBOTHBIX U YEIOBEKa

41 TpaHCIIOPT BEWECTB Y OPraHU3MOB 1 0 0

4 KpoBeHocHas cuctema mo3BOHOYHBIX ! 0 0
JKUBOTHBIX U YeJIOBEKa

43 Brimenenue y opraHu3MoB 1 0 0

44 3amuTa y opranu3MoB. IMMyHHas cuctema | 0 0

YCIIOBCKaA.




PaznpaxxuMoCTh U peryisinus y OpraHu3MOB.

45 T'ymopainbHas peryasuus ¥ SHAOKpUHHAS
CUCTEMa UBOTHBIX U YCIIOBEKA

46 ®opMBbI pa3MHOKEHHS OPTraHU3MOB

47 [TonoBoe pazmHOXkeEHNE

48 Meiio3

49 I'ametorenes. O0pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
WunnBuayanbHOE pa3BUTHE OPTaHU3MOB —

50 OHTOT€HE3. 3aKJIaJika OPraHOB U TKaHEH n3
3apOJIBIIIEBhIX JINCTKOB

51 PocT u pa3BuTHE KUBOTHEIX. Pa3MHOXeHYE U
pa3BUTHE pAaCTCHUH.

5) Hcropus cTaHOBIEHUS M PA3BUTHUS T€HETHKHU
KaK HayKH.

53 OCHOBHBIC MOHSATHUS U CUMBOJIBI TCHETHUKHU.
3aKOHOMEPHOCTH HACIIEAOBAHUS TIPU3HAKOB.

54 MoHorubpugHoe cKpeluBaHue.
[uTonornvyeckrue OCHOBBI MOHOTHOPUHOTO
CKpEIIMBaHUS

55 Amnanusupyrolee ckperuBanre. Henoxnoe
JIOMHHHPOBaHUE

56 JurubpunaHoe ckpenuBanue. L{utogoruueckue
OCHOBBI TUTUOPUHOTO CKPEIIUBAaHHIE

57 CuerieHHOE HacIeI0OBaHHE MTPU3HAKOB.
XpoMocoMHasi TeOpHsI HacIeICBEHHOCTH.

58 I'eneTuka mona
M3menunBOCTh NpU3HAKOB. Buasl

59 U3MEHYMBOCTH. MoanduKkanoHHas

HU3MCHYHUBOCTH




T'eHoTunuyeckass N3MEHINBOCTb.

60 1 0
KomOuHaTiBHAS N3MEHYHBOCTb.

61 MyTarmoHHast H3MEHIHUBOCTD. 1 0

2 I'eneTuka yenoBeka. MeTonbl MEAULIMHCKOMN | 0
TeHETHUKH.
3HavyeHne MEAULNHCKON TeHETUKH B

63 MIPEIOTBPAICHUH U JICICHUHN TCHETHICCKUX 1 0
3a00JIeBaHUH YeoBeKa

64 OcCHOBHBIE TIOHATHUS CEeJIEKIUU. MeTOoAbI | 0
CEJIEKIIMOHHOM paboTHI.

65 JlocTrKeHns ceNeKIMY pacTeHUH U )KUBOTHBIX. 1 0

66 Buotexnonorus kak HayKa U OTpaciib | 0
MIPOU3BO/ICTRA.

67 XpoMocoMHast ¥ TCHHASI HEDKCHEPHUS 1 0
[ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIIHS

68 3HaHuil. KonTponeHas pabdora mo paszaeny: 1 0
«Oprannzm»

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 1.5




11 KJIACC

KoanuecTBO 4acoB

Ne n/m Tema ypoka B KoHTpoJsbHbIE IIpakTuyeckue
cero padoThI padoThI

1 OomtonmonHas teopus Y. Jlapsuna 1 0 0

) JBroKyIre CUiIbl 3BOJIFOIUH BUIOB 110 Y. 1 0 0
HapBuny

3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1 0 0
U UCKYCCTBEHHBIIH 0TOOD

4 DopMUPOBAHHE CUHTETHUECKON TEOPUU | 0 0
SBOJIIOLINH

5 OTarbl 3BOIOIMOHHOTO MpoIiecca: | 0 0
MUKPO3BOIIOIUS U MAaKPOIBOJIIOLIHS

6 [Tonynsiiust — sneMeHTapHas €IMHUALIA | 0 0
SBOJIIOLIMH.
OnemMeHTapHbIe (DaKTOPHI IBOJIOLIUH.

7 3aK0oH T€HEeTHUECKOro paBHOBecHs Jx. 1 0 0
Xapau, B. Baitn6epra.
Dddekt ocHoBarens. Ihdekt

s OyTBUTOUYHOTO TOpJIbIIKA. MUTpaiu. | 0 0
W3onsuuu nmomyisiiuii: reorpaduaeckas,
Ounonoruveckas

9 EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN 1 0 0
dakTop 3Bosroruu. [lomoBoit oT6op

10 [IpucnocobIeHHOCTh OPTraHU3MOB KaK | 0 0

pe3yJIbTaT MUKPO3BOJIIOLINH.




11

[Tpumeps! npucnocobiieHuit y
OpraHu3MoB: Mopdosiornieckue,
busnosorNUecKre, ONOXUMUIECKUE,
noBeaeH4Yeckue. JlabopatopHas pabora
«[IpucrocobeHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS [EIeCO00Pa3HOCTh)

0,5

12

Bun, ero xpurepuu u cTpyKTypa.
JlaGopaTtopHnas pabota «CpaBHEHHE BUOB
0 MOP(OJOTHIECKOMY KPUTEPHUIO».
CtpykTypa BUA.

0.5

13

BunooOpa3oBanue kak pe3yibTar
MHKPO3BOJIIOIHU. CBsI3b MUKPO3BOJTIOIIUH
Y SMHICMUOJIOTHH

14

Makpoasomtouus. [laneoHTonornueckue u
ounoreorpaduuecKkrue METOIbI U3YICHHUS
IBOJIIOIUH

15

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OJIOTHUECKUE, MOJEKYISPHO-
reHeTHYeCKre, ONOXUMHYECKHE U
MaTEMaTUYECKUE METOIbI U3yUECHUS
ABOJIIOLIMY METO]IbI U3YUYEHMSI IBOITIOLUU

16

OO01mre 3aKOHOMEPHOCTH JBOJTIOIIHH.
AnanrtuBHas panuanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJOIHUHN

17

HayuHble runoTesbl NporcXoKIeHUS
’)KU3HU Ha 3emuie. [{oHayuyHbIe
MIPEICTABJICHUS O 3apOXKACHUU )KU3HU

18

['unoTessl 3apoxkaeHus Ku3Hu. OCHOBHBIE
ATaIbl HEOPTraHUIECKOM IBOJTIOIIIH




19

Wcropus 3emiu 1 METOABI €€ U3yUEHUS.
HauanbHble 3Tanbl OpraHuyecKoi
IBOJIIOLIMH

20

OBONIOLUS DYKAPUOT

21

OCHOBHBIE dTaNbl 9BOJIOLHNH
PACTUTEIIBHOT'O U ) KUBOTHOI'O MHpa.

22

PazButue xxu3Hu Ha 3emiie o 3paM u
nepuogam

23

MaccoBblie BEIMUPaHUSI — HKOJIOTUYECKUE
KpU3HUCHI ponuioro. CoBpeMeHHbIHM
9KOJIOTUYECKUN KPHU3HC, €T0 0COOCHHOCTH

24

CoBpeMeHHast CHCTeMa OPTaHUIECKOTO
mupa. OCHOBHBIE CHCTEMATUYECKHE
IpYIIIbI OPTaHU3MOB

25

AHTpPOTIOJIOTHS] — HayKa O YEJIOBEKE.
Pa3BuTue npeacraBieHuit o
MIPOMCXOXKICHUH YeTIOBEKA

26

Mecto uenoBeka B cucteMe
OpraHUYEeCKOro MUpA.

27

JIBH>Ky1IKe CUIIbI aHTPOIIOTEHE3A.
CooTHolIeHHE ONOJIOTMYECKUX U
COLIMANILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

28

OCHOBHBIE CTaIMM AaHTPOIIOTEHE3A.
ITaneoreHeTnka U DaJcOreHOMHUKA

29

OBOJIOLUS COBPEMEHHOTO YEJIOBEKA.
YenoBeueckue pachl.
MexuCcUUITIIMHAPHBIE METO b




antponosioruu. KonrponsHas pabora no
pazneny: «Bua»

3apoxAeHUE U pa3BUTHE HKOJIOTHUH.

30 MeTo1bl SKOJIOTHH.

3 Dxosiorudeckue (hakTopbl. 3HAUCHUE
SKOJIOTUYECKHUX 3HAHUM JJIs1 YEJIOBEKa
Abuotnueckue Qaxropsl. Caer,

32 TEMIIEpaTypa, BIAXKHOCTh KaK
9KOJIOTUYECKHUH (PaKTOPBHI.

33 Cpenbl 0OuTaHUS OPraHU3MOB

34 buonornueckue puTMbl

35 XKuznenusie GopMbI OpraHU3MOB
buotnueckue gakTopsl. 3HaUCHHE

36 OMOTUYECKNX B3aUMOIEHCTBUN IS
CyILIECTBOBaHUS OPraHU3MOB B Cpelie
oOuTaHus

37 DKOJIOTMYECKUE XAPAKTEPUCTUKHU
MOy JIALINA
OCHOBHBIE TIOKA3aTeNN MOMYJIALNHN:

38 YHUCJIEHHOCTD, [JIOTHOCTb, BO3pacTHAas U
II0JIOBAsI CTPYKTypa
OCHOBHBIE TIOKA3aTeNy MOMYJIALNN:

39 PpOXKAaeMOCTh, IIPUPOCT, TEMII pOCTa,
CMEpPTHOCTb, MUTPALIUU

40 DKOJIOTHYECKas CTPYKTYypa MOMYJIALU

41 JInHaMuKa MOMyJIsAuuU U €€ peryJisanus

4 KpuBble pocTa YNCIEHHOCTH MOIYJISLUH.

KpuBble BeKMBaHUS




DKOoJoruyecKas HUIla BUIA.

43 JlabGopaTtopHas pabora «IIpucnocobneHus 0.5
CEMSTH pacTEHHI K pacCeICHUIO»

44 Bup xak cucrema nomymisiui 0

45 3aKOHOMEPHOCTH MOBEJCHUS U MUTpalAid 0
YKUBOTHBIX

46 Coo011ecTBO OpraHu3MOB — OHOIICHO3

47 DKocHCcTEMa KaK OTKPbITas CUCTEMA

48 KpyroBopoT BemiecTB 1 NOTOK 3HEPTUU B 0
9KOCUCTEME

49 OCHOBHBIE TOKA3aTeNId SKOCUCTEMbI

50 DKOJIOTHYEeCKUE MUPAMUIbI

51 N3menenust coo0IecTB — CYKIECCHH

5 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 0
03€p U peK. IKOCUCTEMBbI MOPEN U OKEAaHOB

53 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 0
TYHJIp, JIECOB, CTEMEH, MyCThIHb

54 AHTpPOIIOT€HHBIE SKOCUCTEMBI

55 YpO0oIKOCHCTEMBL.
3aKOHOMEPHOCTH (HOPMUPOBAHUS

56 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 0
3KOCHUCTEMAX
MexaHu3Mbl BO3JICUCTBUA 3arpsI3HEHU I

57 Pa3HBIX TUTIOB HAa CyOOpraHN3MEHHOM, 0

OpPraHU3MEHHOM, MOIYJISALUOHHOM U
SKOCHCTEMHOM YPOBHSX




Buocdepa — oOmiernanerapHas 000g04Ka

o8 3emun ! 0

59 Yuenne B. U. BepHanackoro o 6uocdepe 1 0

60 3aKOHOMEPHOCTH CYIICCTBOBAHHS 1 0
ouocdepsl

61 KpyroBopoTs! BemecTs u 1 0
OMOreOXMMHUYECKHE [IUKITBI

2 3oHanbHOCTH OHochepsl. OCHOBHBIE | 0
OMOMBI CYIIH

63 VYcroitunBocTh 6rochepbl 1

64 DKOJIOTUYECKUE KPU3UCHI U MX TPUUUHBI 1

65 Bo3sgeiicTue yenoBeka Ha 6nochepy 1

66 AHTpOHOI‘eHHUOG BO3HCﬁCTBUH€ Ha 1 0
PACTUTENbHBIN U KUBOTHBIN MU
Oxpana npuposl. OCHOBHbBIE TPUHIIUIIBI
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA U

67 npupoabl. PannonansHoe 1 0
IPUPOONOIB30BAHNE M COXPAHEHHE
OMOJIOTNYECKOTo pa3HooOpa3us 3emin

68 KonrponbHas pabora 3a kype 11 kinacca 1 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 1,5




IPOBEPSIEMBIE HA EI'3 IO BUOJIOTUA TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOHU OBPA30BATEJIbHOU TPOI'PAMMBI CPEJJTHEI'O OBIHEI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUs

I[IpoBepsiemble TPeOGOBaHNS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

ChopMUpOBaHHOCTh 3HAHUI O MECTE W POJIU OHOJIOTHH B CHCTEME €CTECTBCHHBIX HAyK, B
(hopMHPOBaHUH COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTHHBI MHpPA, B IMO3HAHWUU 3aKOHOB
IPUPOJBl U PEUIEHUH JKU3HEHHO B@KHBIX COLUAIBHO-ITUUECKUX, HSKOHOMHUYECKHUX,
9KOJIOTHYECKUX MpPOOJIEeM YeIOBEYECTBA, a TAKKE B PEIICHHH BOIIPOCOB PAIMOHAIBHOTO
IPUPOIOTIONB30BAHMUS, B (POPMUPOBAHUH IICHHOCTHOTO OTHOIIEHHS K IPUPOJIE, OOILIECTRY,
YeJIOBEKY; O BKJIAJIC POCCHHMCKUX U 3apYOCKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OHMOJIOTHUI

Brnanenne cuctemoii 3HaHMIT 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHUS, MCIIOIB3yEMBIX B
OHMOJIOTHYECKUX HCCIICAOBAHUAX KHUBBIX OOBEKTOB W JKOCHCTEM (ONHCaHHE, M3MEPEHHE,
MpOBeJIeHHE HAOMI0eH I ); CIOcO0aMU BBISABICHUS U OLIEHKHA aHTPOIOT'€HHBIX U3MEHEHHI B
pUpoIe.

YMeHue BbUIBUraTb THIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIbHBIMU CpPEACTBAMH,
(dopMynupysl IETb HCCICAOBAHMS, AHAIM3UPOBATH IIOIYYECHHBIC pE3yJIbTaThl U JENATh
BBIBOJIBL.

BruiBreHne 3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BENMYMHAMU, OOBSCHEHHE MOTYYECHHBIX
pe3yabpTaToOB U (HOPMYINPOBAHUE BBIBOJIOB C UCIIONB30BAHUEM HAYUYHBIX MTOHATHH, TEOPUI U
3aKOHOB

YMeHue BlaieTh CHCTEMON OMOJIOTHIECKUX 3HAHMIA, KOTOPast BKIFOYAET: OCHOBOIIOJIAraOIINe
OUOJIOrMYECKHE TEPMUHBI U MOHATHA (KU3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BUJI, TIOMYJISLIHS,
9KOCHCTEMa, OHOIIeH03, Onocdepa; MeTaboH3M, TOMEOCTa3, KIETOUYHbIH UMMYHHUTET, OHOCHHTE3
Oerka, OMOIOIMMEPBL, THCKPETHOCTh, CAMOPETYJIIIHS, CAMOBOCIIPOM3BEICHHE, HACTICICTBEHHOCTD,
W3MEHYHMBOCTB, SHEPrO3aBUCUMOCTb, POCT U pPa3BUTHE);

Ouosormueckue Teopuu: kierouHas teopus T.llIBanHa, M. lllneiinena, P.Bupxosa;
KJIOHAJIbHO-CeNleKTUBHOro nMmyHuteta I1. Opnux, .M. MeuynukoBa, XpoMOCOMHasi TEOpUs
HaciencTBeHHOCTH T. Moprana, 3akoH 3apojpiiieBoro cxoactsa K. bapa, apomonmonHas
teopust Y. JlapBuHa, CHHTETHYECKAst TEOPHI IBOJIIOLMU, Teopus aHTpororeHe3a Y. JlapsuHa;
Teopus O6uoreorneno3a B.H. Cykauésa; yuenue H.J. BaBunoBa o mieHTpax MHOTOOOpasus u
MIPOUCXOXKICHUA KyJIbTYpHBIX pacTeHuid, yuenue A.H. CeBepoBa o myTsSX U HamnpaBJICHUSIX
sBoronnH, yuenue B.M. Bepuanckoro — o ouocdepe);

3aKOHBI (eIMHOOOpa3Ws IIOTOMKOB IIEPBOTO IIOKOJCHUS, PpACIICIUICHUS MPU3HAKOB,
HE3aBUCUMOI'0 HacjeloBaHUs IpHU3HAKOB I'. MeHens; CLENIeHHOro HacileOBaHUs INpH-
3HAKOB M HapylleHus cuemieHuss TreHoB 1. MopraHa; TrOMOJIOTMYECKMX pPSAOB B
HacnencTBeHHoM m3MmenunBoctu H.U. BaBuiioBa; renetnueckoro paBHoBecus JIx. Xapau u
B. BaitaGepra; 3apoxsimeBoro cxoactsa K. bapa; 6uorenernueckuii 3akon . I'ekkerst, .
Miosnepa);

MPUHLHUIBI (YUCTOTHI TaMET, KOMILUIEMEHTAPHOCTH);

npasuia (MuHuMyMa 0. JIubuxa, 3K0I0ruuecKord NTUpaMuIbl Yucel, OMOMAacChl U SHEPTHH);
runoTe3bl (koauepsataoir A.M. Onapuna, nepBudHoro OynmsoHa J[k. XommeliHa, MUKpocdep
C. ®okca, pubo3nma T. Yek)

VYmenue peuaTtb MMOMCKOBBIC OHOJIOrHYECKHE 3aJa4u; BBIABJIATH NPUYXMHHO-CICACTBEHHBIC
CBA3U MEXKIY HCCICAYyEMBIMU OMOJIOrHYECKUMHU 06’beKTaMI/I, IponeccaMu " ABJICHUAMM, NCIATh
BBIBOJIbI M TPOT'HO3BI HA OCHOBAHWM ITOJTYYCHHBIX PE3YJILTATOB,




Kon
NMpoBePSIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeJHEro 0011ero 00pa3oBaHus

COCTaBJISITh TCHOTUITHYECKUE CXEMbI CKPELIIMBAHMSI /ISl PA3HBIX THIIOB HACJIEIOBAHHS IPH3HAKOB
Y OpPraHU3MOB, COCTABIIITH CXEMBI MIEPEHOCA BEIIECCTB ¥ SHEPTUH B IKOCUCTEMAX (LICTH MUTAHUS,
MIHUIIEBbIE CETH)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3U MEKIY CTPOCHHEM U (DYHKIIHAME: OPraHOMIOB, KIIETOK
Pa3HbBIX TKAHEH, OpraHaMH M CHCTEMaMH OPTaHOB y PACTECHHIA, JXUBOTHBIX U YEJIOBEKa; MEXKIY
JTanamMu OOMEHa BEIECTB; dTallaMH KJIETOYHOTO IUKJIA W )KU3HCHHBIX IIHKIOB OPraHU3MOB;
dTarmaMy SMOPHUOHAIBHOTO PA3BHTHS; TCHOTHIIOM M (EHOTHIIOM, PEHOTHIIOM U (haKTOpaMH
cpenbl OOMTAaHUST;, POLIECCAMHU 3BOJIFOLIN; ABWKYIIMMHU CHIIAMU aHTPOIIOreHe3a; KOMITOHEH-
TaMH Pa3JIMYHbIX YKOCHCTEM M IIPHUCHOCOOICHUAMH K HUM OPraHU3MOB

YMeHne BBIIEISATh CyIIECTBCHHBIC IPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIIEHO30B, 3KOCUCTEM M OMOC(EphI; CTPOCHUS OPTaHOB U CUCTEM
OpraHOB PAacTEHUH, )KUBOTHBIX, YEJIOBEKA; TPOIIECCOB KHU3HEIEATEILHOCTH, MPOTEKAIOMINX B
OpraHn3Max pacTeHHH, )KUBOTHBIX M YeJIOBEKa; ONOIOTHUECKUX IIPOIIECCOB: OOMEHA BEIECTB
(mMeTabonu3m), MHGOPMAIMK U TpEBpalIeHNs dHEPTrUH, OpOXKeHHs, aBTOTPO(PHOTO U reTe-
POTPOGHOTO TUIIOB NHTAaHU, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a, raMeToreHesa,
3M6pPIOFeHe3a, HOCTSMGpHOHaﬂLHOFO Ppa3BUTHA, PA3MHOXCHHUA, UHIUBUAYAJIbHOI'O Pa3BUTHSA
opraHmsMa (OHTOTEHE3a), B3aMMOACUCTBHS T'€HOB, TeTEpPO3UCa; ACHCTBUI HCKYCCTBEHHOTO
oTOOpa, CTAOMIM3UPYIONIETO, JABIKYIIETO M Pa3pbIBAIONIEr0 €CTECTBEHHOTO OTOOPA;
AJUIOTIATPUYECKOTO M CUMIATPHUICCKOTO BI/IJIOO6p330BaHI/IH; BJIUAHUA JOBWXYHIUX CHUIT
SBOJIIOIHMU HA TeHO(OH] MOIYJISINY; TPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpeae OOWTaHws,
YepeNoOBaHUS HAIPaBICHUH DBOJIOIHMH; KPYTOBOPOTa BEIISCTB M IIOTOKA DJHEPTUH B
9KOCHCTEMAX

ChopMHpPOBaHHOCTE YMEHHUS BBIACIATh CYIISCTBEHHBIC NPU3HAKK BUPYCOB, KJIETOK
OPOKApUOT W OYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB,
OHOTeOIIeHO30B u DKOCHCTEM;
0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS SHEPTHH B KIIETKe, POTOCHHTE3a,
IUTACTUYECKOTO M DHEPreTHYeckoro  oOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZAOTBOPCHUA, pa3BUTUA W PA3MHOXKCHUS, HWHIAWBUAYAJIBHOI'O PasBUTUA OpraHuiMa
(oHTOreHe3a), OOpHOBI 3a CYIIECTBOBAHHME, E€CTECTBEHHOTO OTOOpa, BHIO00pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpejie OOWTaHUS, BIMSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOTCHHBIX M3MCHEHHH B HKOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTAa BEIIECTB U
IpEeBpaIIeHus YHEPTUu B 6rochepe

YMeHUe HCHONB30BaTh COOTBETCTBYIOUIME apTyMEHTHI, OMONOTHYSCKYI0 TEPMUHOJIIOTUIO U
CHMBOJIMKY JJIsl JIOKa3aTelIbCTBa POJCTBA OPraHM3MOB pa3HbIX CHCTEMATHYECKHX TPYIIIL;
B3aMMOCBSI3U OPTaHU3MOB H CPeJbl OOUTaHMS; SIMHCTBA YEIOBEYECKUX pac; HEOOXOAUMOCTH
3I0POBOTO 00pa3a KHM3HHU, COXpaHEHHs Pa3HOOOpa3us BHIOB M DKOCHCTEM KaK YCIOBHS
COCYIIIECTBOBAHHSI IPUPO/IbI U YEIIOBEYESCTBA

YMeHrne  KpPUTHYECKH  OICHHWBaTh HMH(GOpPMAanWio  OHOJOTHYECKOTO  COACPIKAHMS;
MHTEPIIPETUPOBATE AITUYECKUE ACHEKTHl COBPEMEHHBIX HCCICAOBAaHWN B OHOJIOTHH,
MEIUIMHE, OWOTEXHOIIOTUH; PAaCCMAaTPUBATh TIIIOOATBHBIC HSKOJIOTHMYECKHE TPOOIECMBI
COBPEMEHHOCTHU, (HOPMHPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO ITO3HIIUIO




HEPEYEHB 3JIEMEHTOB COJAEPXKAHUSA, IPOBEPSAEMbIX HA EI'D 110 BUOJIOI'NHU

Kon

IIpoBepsiemMblii 3JIeMEHT COAePKAHUA

buonorus xak HayKa. JKuBbIC CHCTEMEBI 1 BX N3Yy4YCHUC

1.1

CoBpemMeHHas ononorus — KOMIUIEKCHAs HayKa. Bbuonoruyeckue HayKH
U u3ydaemble UMM TpoOsembl. DyHAaMeHTalbHbIE, MPUKIAJAHbIE U MOUCKOBbIE HAy4HbIE HCCIIEJIOBaHHUI B
Ouosoruu.

3naueHne OWONOrMH B (HOPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAy4HOW KapTwHBI mupa. [Ipodeccun,
CBsI3aHHBIC ¢ Onosorueil. 3HaueHNe OHOIIOTHH B MPAKTHUECKON JESTEIHPHOCTH YEIOBEKA: MEIUIMHE, CEIECKOM
XO03SHCTBE, MPOMBIIIJICHHOCTH, OXpaHe IIPHPOJIBI

1.2

JKuBple cucTeMbl Kak IpeaMeT u3ydeHus Omonoruu. CBOMCTBA JKMBBIX CHCTEM: €IMHCTBO XHMHUYECKOTO CO-
CTaBa, AUCKPETHOCTb U LIEIOCTHOCTb, CIIO)KHOCTh U YIIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPraHU-
3alusl, CAMOBOCIIPOU3BEICHHE, PA3IPAXKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHM3alluy JKUBBIX CHUCTEM: MOJIEKYJISIPHBII, KIETOYHBIN, TKAHEBbIM, OpPraHU3MEHHBIH, MOy~
OHHO-BHUJIOBOH, 3KOCHUCTEMHBIN (OHOreoneHoTHIeCKni), OnocdepHsril. [Iporecchl, MPOUCXOISIINE B KUBBIX
cuctemax. OCHOBHbIE MPU3HAKK KHUBOT0. JKH3Hb Kak opMa CyliecTBOBaHMsI MaTEPUU

1.3

Metonet  Ouonormueckod  Hayku. HaOmiogenue, u3MepeHHe,  OKCIIEPUMEHT,  CHCTEMaTH3alus,
MeTaaHaiu3. [loHsTHE O 3aBUCUMOU U HE3aBUCUMOI nepeMeHHou. [InannpoBanue sxciepumenta. [loctanoBka
u mnpoBepka rumote3. HyneBas runore3a. [loHstne BBIOOpKM © €€ JOCTOBEpHOCTh. Pazbpoc
B Ownonormdyeckux HaHHBIX. OIEHKa JOCTOBEPHOCTH MOJYYECHHBIX pe3yJabTaToB. I[IPHUYMHBI HCKa)KECHMS
pe3yIbTAaTOB dKcriepuMenTa. IIoHsITHE CTaTHCTHYECKOTO TecTa

KneTka kak OHMoJIOrHYecKasi CHCTEMA

2.1

Knetka — cTpykTypHO-(pYHKIIMOHANBHAS €IWHUIA KUBOrO. Mctopus OTKpbiThs KieTku. Paboter P. ['yka,
A. JleBenryka. Knerounas teopus (T. LlIBann, M. llneiinen, P. Bupxor). OcHOBHBIE MOJIOKEHHS COBPEMEHHOM
KJIETOYHOM TEOPUH.

Metonbl MONEKYJSIPHOH M KJIETOYHOM OMOJOTMH: MHKPOCKONHMS, Xpomarorpadusi, 31eKTpodopes, METOox
MEUEHBIX aTOMOB, AuddepeHnanbHoe ICHTPU(YTHPOBAHHE, KYIETHBHPOBAHHUE KIETOK

2.2

XUMHUYECKHI cOCTaB KIIETKU. Makpo-, MUKpO- U yIBTPaMUKPO3IeMeHThl. Boga u e€ ponb kKak pacTBOpUTEIS,
peareHTa, yyacTHM€ B CTPYKTYPUPOBAaHMU KJIETKH, TEIUIOPETyJsiLUU. MuHepanbHble BELIECTBAa KIETKH, UX
Ouosoruyeckas poiib. Posib KaTHOHOB 1 aHUOHOB B KJIETKE.

Bbuonoruueckue nonumepsl. beiaku. AMUHOKHCTIOTHBIN cocTaB 0enkoB. CTpyKTyphl OeIKoBOW MojieKyJbl. [lep-
BUYHAS CTPYKTypa OeNka, MenTHIHas CBsI3b. BTOpryHast, TpeTHYHasI, YeTBEpTHYHAS CTPYKTYPEL. JleHaTyparus.
Cgoiicta 6emkoB. Kimaccudukarus 6emkoB. bruonorndeckue GyHKIUH OSITKOB.

YrneBonbl. MoHOCaXapubl, JUCAXaPUIbI, OJIMTOCAXaPHIILI U MoyiMcaxapuapl. OOmMi miaH cTpoeHus u Gu-
3UKO-XUMHUYECKHE CBOMCTBA yTIIEBOIOB. bronornueckue (pyHKINH yTIEBOIOB.

Jlunu el I'uapodunbeHO-rHAPO(YOOHEIE CBOMCTBA. Knaccuduxanus
aunuAoB. Tpuraunepuasl, GochoIUINUAbL, BOCKY, cTepounbl. buonorndeckne ¢yHknun naunugoB. OOmue
CBOIicTBa OMONOTUYECKUX MEMOPAH — TEKYyU4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHUIO, TIOTYTPOHUIIAEMOCTb.
Hyxneunnossle kucnorsl. JHK u PHK. Ctpoenune HyknenHoBbIx kuciaoT. Hykneotuast. Ilpuninun xomruie-
menTtaproctu. [IpaBmio Yapradda. Crpykrypa JJHK — nBoiiHas criupans. MecToHaxokIeHHE M OHOTOTUIEeCKUE
¢ynakun JTHK. Bunet PHK. ®yuknun PHK B kinetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosiekysie AT®. buonorunueckue ¢ynkimn ATO.
BoccranoBneHHbIe IepeHOCYHKH, WX QyHKINY B KieTke. CekBenupoBanue JJHK.

CrpykrypHasi OuoJorusi: OMOXUMUYECKHEe M OMO(PU3NUECKUE HCCIICOBAHUSI COCTaBa M NPOCTPAHCTBEHHOU
CTPYKTYpBI OHOMOJICKYII

2.3

THITBI KJIETOK: dyKapHOTHIeCKas ¥ pokaproTHdeckasi. CTpyKTypHO-()yHKIMOHAIBHBIE 00pa30BaHMs KICTKH.
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Crpoenue mpokapuoTuieckoil kietku. Kierounas creHka Oaktepuid M apxeid. OCOOCHHOCTH CTpPOCHUS
rerepoTpodHON 1 aBTOTPO(HON MPOKAPHOTUIECKUX KIETOK. MECTO M POJIb MPOKAPHUOT B OUOIICHO3aX.
Crpoenne u (YHKIMOHHUPOBAHUE DdYKapHOTHYecKoW KieTku. [lmasmatmyeckas memOpaHa (IUiazmaieMma).
CTpyKTypa IazMaTHIeckoil MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 INIa3MaTHICCKYI0 MEMOpaHY: TTACCHBHBIN
(muddy3us, obneruénnas muddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHYHBIA AaKTHBHBIA TPaHCIIOPT).
[MomynporunaeMocTh MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHJOIMUTO3: MHHOIUTO3, (HaroiuTos.
Ox3omuro3. Knerounas crenka. CTpykTypa U (yHKIUH KJIETOUYHON CTCHKH PAacTCHUI, TPHOOB.

Hurornasma. [{utozonb. [{utockener. JIprwkenue nmuromiazmel. Opranouasl kietkn. OqHoMeMOpaHHbIE opra-
HOMJIBI KIIETKHU: dHIoMmIazmMarndeckas cetb (JI1C), anmapar [oabIxku, TU30COMBI, UX CTPOCHUE W (DYHKIIHH.
B3aumocBs3b OIHOMEMOpPAaHHBIX OpraHouzoB KJeTkd. CTpoeHue TrpaHyJIsIpHOrO peTukyiayma. CuHres
pacTBOpHMEIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mankuil (arpanylsipHBINA) SHAOILIA3MATHICCKUN PETH-
kymyMm. Cekperopras ¢yHKIus ammapaTta ['onbmku. TpaHCIOPT BElIecTB B KIETKe. Bakyonn pacTHTENBHBIX
kiretok. Kinetounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJICTKN: MUTOXOH/IPHH, IUTACTHIHL.

Crpoenne u (HyHKIUN MUTOXOHAPHHA U TacTui. [lepBudHbie, BTOPUYHBIC W CJIOXKHBIE IIACTHIBI (POTOCHHTE-
3UPYIOMIMX SYKapHOT. XJIOPOIIACTHI, XPOMOILIACTHI, ICHKOIIACTHI BRICIIUX PACTCHUI.

HememOpannbpie opranouzpl KieTkH CTpoeHHe M (QYHKIMHM HeMeMOpaHHBIX OpPraHOWIOB KIIETKH. PHOOCOMBI.
MukpodunameHTsl. MblieuHbIe KIeTKA. Mukpotpy6ouku. Kiterounsnii neHTp. CTpoeHHE U IBHKCHHE KTYTHKOB
U pecHIYECK. MUKpOTPyOOUKY UTOIITa3MBL. L[eHTpHoIE.

Snpo. Obomnouka siIpa, XpOMAaTHH, KapHOIIa3Ma, SAPBIIKH, UX CTPOCHUE M (YHKIHMU. SIHepHbIid OSITKOBBIM
MaTpukc. [IpocTpaHCTBEHHOE PacoiIOKEHHE XPOMOCOM B HHTep(a3HOM sipe. benku xpoMaTrHa — THCTOHBL.
Knerounpie BrimroueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JSYKapuOT (PacTHTEIBHOHN, >KUBOTHOWM,
TpUOHOK)
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AcCCHMWIAIUS W JUCCUMWJIINNS — JBE CTOPOHBI Merabonm3Mma. Tumbsl oOMeHa BemIecTB: aBTOTPOQHBIHA
U reTepoTpodHBI. YdacTHe KUCIOpOoAa B OOMEHHBIX IIpoIleccax. DHEPreTH4ecKoe oOecleueHHne KICTKHU:
npeppaiienue AT® B 0OMeHHBIX mporieccax. DepMEeHTaTUBHBIN XapaKTep PeakIHii KICTOYHOTO MeTaboIn3Ma.
®DepMeHTHI, X CTPOCHHUE, CBOWCTBa WM MexaHu3M neiictBus. KodepmeHntsl. OTimuus (epMEHTOB OT He-
OpPTraHMYECKUX KaTaJlH3aTOPOB. BEeNKH-aKTUBATOPHI W OCIKH-UHTHOUTOPBL. 3aBUCHMOCTH CKOPOCTH (hepMeH-
TaTHBHBIX PEAKIUH OT Pa3IMYHBIX (PaKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BEIECTB B KieTke. DorocuHTe3. Poib XioporniacToB B mporecce GpoTo-
cuare3a. CeroBass U TeMHOBas (aspl. [IpomykTuBHOCTE (poTOCHHTE3a. Biamsnue pasnuaHbix (HakTOpoOB Ha
CKOpOCTh (POTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XemocuHTe3. PasHOOOpa3ne opraHM3MOB-XEeMOCHHTETHKOB: HUTPUDUIMPYIONINE OaKTEPHH, JKEIe300aKTepuH,
cepobaKkTepun, BOJIOPOIHBIC OaKTeprH. 3HAYCHNE XEMOCHHTE3A.

AHarpoOHbIe opraHu3Mbl. Buasl 6poskenus. [IpoayKTel OpoKeHHsI M MX UCIIOJIb30BaHUE YEIOBEKOM. AHA3PO0-
HbIE MHKPOOPTaHI3MEI KaK 00BEKTHI OMOTEXHOJIOTHH M BO30YIUTETH OOJIC3HEH.

AdpoOHBIC OpraHM3MbL. JTambl JHEPreTHUecKoro ooOmeHa. [loaroToBuTenbHBIA dTam. [nmkomu3 —
0ECKHUCIIOPOIHOE pacIIeIIeHHe TIFOKO3BI.

Bronoruyeckoe OKWCIIEHHWE, WIN KIETOYHOE AbIXaHWE. Pojp MHTOXOHApHHA B mpolieccax OHOJIOTHYECKOTO
oxucnenus. Lukmmueckue peakunu. OxuciaurensHoe (ochopunuposanue. [IpenmyinecTBa a3poObHOTO MyTH
oOMeHa BelecTB repes aHadpoOHbIM. D) PEKTUBHOCTD SHEPTETUIECKOTO OOMEHA

2.5

Peakuuu MaTpuuHoro cunresa. IIpyuHIMI KOMIUIEMEHTAPHOCTH B PEAKIMAX MAaTPUUHOTO CUHTE3a. Peanu3zanus
HacnencTBeHHon nHdopmanun. ['eneTnaeckuii kox, ero cBoiictea. TpaHckpunnus — MaTpuuHbId cuaTe3 PHK.
IIpyHUHMITEI TPAHCKPUTILIMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIETbHOCTh, ACUMMETPHUYHOCTE. TpaHCasuus u e€
otanbl. Yuactue TpaHcmopTtHeix PHK B OmocuuTese Oenka. Ycmosusi OmocuHTe3a Oenka. KomupoBaHwme
aMUHOKHCIIOT. Posib pubocom B OnocuHTE3e OelKa.

Opraau3anys reHoMa y IpOKapHoT U 3YKapHOT. Perymsnus ak THBHOCTH T€HOB y IpoKapHoT. [ mmoTte3a ornepona
(®. XKaxo0, XK. MaHno). Perynsius 0OMEHHBIX IPOLIECCOB B KieTke. KieTouHbIi roMmeocTas.
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Bupycsl — HekeTouHble POPMBI )KU3HU U OONUTaTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX M CIIOKHBIX BUPYCOB,
peTpOBUPYCOB, OakTeprOharos.

BupycHbie 3a0omeBanus denoBeka, sKuBOTHbBIX, pacteHuit. CITN, COVID-19, conmanbHble 1 METUITTHCKHE
POOJIEMBI

2.6

Knetounsiit nuki, ero mepuoast U peryisinus. Uarepdasa u muto3. OcOOSHHOCTH MPOIECCOB, MPOTEKAIOMINX B
unrepdase. [ToaroroBka wietku k neneHuro. [IpecunreTndeckuil (IOCTMUTOTHYECKUN), CHUHTETHUCCKUNA W
MTOCTCHHTETUIECKUH (TIPEMHUTOTHYECKII) TEPUOIBI HHTEP(ha3bL.

Marpuunsiii cuare3 JJHK — pennmukanusa. puanuns! permukanvn JTHK: komMIieMeHTapHOCTD, MOTyKOHCEP-
BAaTUBHBIA CHHTE3, aHTHUmapamiensbHocTh. Mexanmsm perommkanuu  JIHK.  Xpomocombl.  Ctpoenue
xpomocoM. TemoMepsl U TessoMepasza. XpOMOCOMHBIH HA0OP KIIETKH — KapHOTHIL. J{UIUTOMIHBIA U TaIlIONTHBIHA
Ha0OpHI XpomMocoM. ['omonornuHbIe XpoMOCOMEL. 110710BBIE XPOMOCOMEI.

Henenue knerku — muto3. CTaguu MHUTO3a W MPOUCXOJAIIME B HUX mpouecchl. Tumbl MmuTo3a. Kapuokunes
U UUTOKKHE3. bronorndeckoe 3HaueHne MUTO3a. Perysius MUTOTHUECKOTO IUKIIa KIeTkH. [Iporpammupyemas
KJIeTOYHas THOEeNb — aronTo3.

OyHKIMOHAJIbHAS TEHOMHUKA

Opraan3M Kak OMOJIOTHYECKasi CHCTeMa

3.1

OIHOKJIETOUHbIE, KOJIOHUATIbHbBIE, MHOTOKJIETOYHBIE OPraHU3Mbl 1 MHOTOTKaHEBbIE OPTaHU3MBbI.

®DopMBl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrioyioe (BKJIOYas BEreTaTMBHOE) M 10J0Boe. Buapl Oecnonoro pas-
MHOKEHUS: [IOYKOBAaHUE, CTIOPYJIIIINS, (PparMeHTanus, KIOHHPOBaHHE.

[TonoBoe pazmuoxenwue. [lonoBsie kneTku, unu rameTsl. Meiio3. Ctagun metio3a. [ToBenenne XxpoMocoM B Meii-
o3e. Kpoccunrosep. bruonornueckuii cMpIci Meiio3a 1 OJIOBOTO Tpoliecca. Meio3 u ero MecTo B )KM3HEHHOM
LIUKJIE OPTaHU3MOB.

IIpenzapoasimeBoe paszputue. ['ameroreHe3 y KUBOTHBIX. IlonmoBble kene3pl. OOpazoBaHHE U pa3BUTHE
ITOJIOBEIX KIIeTOK. CriepMaToreHes u oorene3. CTpoeHHE MOJIOBEIX KIeTOK. OTUIOIOTBOPEHUE U SMOPHOHATBHOE
pa3BuTHE XUBOTHBIX. CrI0COOBI OIUIOAOTBOPEHHS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NupuBumyanbHOE pa3sBUTHE OPraHu3MOB (oHTOTeHe3). CTaaun SMOpHOTeHe3a )KUBOTHBIX (Ha MPUMEPE JIATYIIKH).
Hpo6nenune. Tumbl npobienus. OcoOSHHOCTH APOOICHUS MIICKONMTAIONINX. 3apOJIBIIIEeBbIe JTUCTKU (TacTpy-
nsnms). 3akianka OpraHoB M TKaHEW W3 3apOJIBIIIEBHIX JIMCTKOB. B3anMHOE BIMSHHE YacTel pa3BHUBAIOIICTOCS
3aponsiia (AMOpHOHATbHAS MHIYKIWS). 3aKIaKa IUIaHa CTPOCHUSI KUBOTHOTO KaK Pe3ysIbTaT HepapXUuecKUX
B3aUMOJICHCTBUI Ir'eHOB. BirsHue Ha H)MOPHOHATIBHOE Pa3BUTHE PA3IIMYHBIX (DAKTOPOB OKPYKAIOMICH CPEIbL.
Poct u pa3sutne xuBoTHBIX. [locTaMOproHanbHEI iepuoa. [Ipsmoe u HenpsiMoe pa3suThe. PasButue ¢ mera-
MOp(h030M y OECIIO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHEIX. bronormueckoe 3HaYeHHUE MPSIMOTO U HETIPSIMOTO
Pa3BUTHS, HX PaCIPOCTPAHEHHE B MpUpoae. THUIBI pocTa )KUBOTHBIX. DaKTOPHI PEryIHIIINHA POCTA KUBOTHBIX H
yenoBeka. CTaanu MOCTIMOPHUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX U UenoBeka. [leprnoasl oHTOTeHe3a 4eIoBeKa.
PasmHOXeHHMe u pasButhe pacteHuid. ['amerodur U copodur. Melo3 B KU3HCHHOM IUKJIE PACTEHHM.
O0pazoBaHue criop B mporiecce Meiio3a. ['ametorenes y pacteHui. OmmiofoTBOpeHUE U Pa3BUTHE PACTHTEIHHBIX
opraHu3MoB. J[BOWfHOE OIIOJJOTBOpEHUE Y IBETKOBBIX pacTeHuid. OOpa3oBaHHWE W Pa3BUTHE CEMCHH.
MexaHH3MBI PETYIISIUI OHTOTCHE3a Y PACTCHUH M dKHBOTHBIX

3.2

I/ICTOpI/Iﬂ CTAaHOBJICHUS U pa3BUTHUA I'CHCTUKU KaK HAYKH. OCHOBHBIE T€HETHYCCKHUE MOHITHSI U CUMBOJIBL. I OMO-
JIOTUYHBIC XPOMOCOMBI, aJIJICJIBHBIC I'CHBI, AJIbTCPHATUBHBIC ITIPU3HAKH, JIOMUHAHTHBIN 1 peHeCCHBHBIfI IIpHU3HAK,
TOMO3HUI0oTa, re€Tepo3urora, 4ucCTtas JIMHUA, FI/I6pI/IL[I)I, T'CHOTHII, d)eHOTI/IH. OCHOBHBIC METOAbI I'CHCTUKU!
FI/I6pI/II[O.]'IOFI/I'-IeCKI/II\/'I, HHTOHOFH‘ICCKHﬁ, MOJ'IeKyJ'IprHO-FeHeTI/I‘ICCKI/II\/II
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Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHaens — 3aK0H eAnHO00pa3usi THOPUIOB MEPBOrO MOKO-
nenud. [IpaBuno gomuHMpoBaHusA. BTopol 3akoH MeHaens — 3aKOH paclleruieHusl npu3HakoB. Luromoru-
YecKHe OCHOBBI MOHOTHOPUIHOTO CKpeIuBanus. [ uore3a YuCTOTHI TaMerT.

Amnanusupyromiee ckpenuBanue. [IpoMexxyTOUHbIN XapakTep HacieAoBaHus. Paciiernienne NmMpu3HaKoB MPH
HETIOJIHOM JIOMUHHPOBaHHH.
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Jurnbpuanoe ckpemuBanue. Tpetuii 3aKkoH MeHens — 3aKOH He3aBUCUMOTO HACJIeIOBaHUs PU3HAKOB. [luTo-
JIOTUYECKHE OCHOBBI IMTHOPUIHOTO CKPEIUBAHUSI.

CueruieHHoe HacnenoBaHue npuzHakoB. Pabotel T. Moprana. CueruieHHOe Hacjael0BaHUE T€HOB, HapyLIeHHE
CUETUICHUs] MKy reHaMHu. XpOMOCOMHAas T€OpHUsl HACJIeICTBEHHOCTH.

I'enernka ToJna. XPpOMOCOMHBI MEXaHH3M Onpe/IeICHUS IoJja. AyTOCOMBI
M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi W TrereporameTHbId ToJ. ['eHeThdeckasr CTPyKTypa TIOJOBBIX
xpomocoM. HacnemoBanue mpu3HAKOB, CIICTIIICHHBIX C ITOJIOM.

I'enotun kak nemnoctHas cucrema. [lneloTpomnusi — MHOKECTBEHHOE JIeMCTBHE reHa. MHOKECTBEHHBIN aiie-
nu3M. BzaumonelictBrue HeayenpHbIX reHoB. Kommiementapaocts. Onuctas. [lonmumepust
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BsanmopeiicTBre TeHOTHTIA U CPelTbI TIPU (POPMHUPOBAHUH (eHoTHIIA. VI3MEHIMBOCTD MpU3HAKOB. KadecTBeHHBIE 1
KOJIMYECTBEHHbIE MPU3HAKK. BBl K3MEHYHBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.

MomuduKanionHas K3MEHYMBOCTb. Polb cpenpl B (hOpMUpOBaHHM MOIU(BHUKAIMOHHONW H3MeHunBOCTH. Hopma
peakumu npu3Haka. BapuarmonHsiil psix v BapuarmonHast kpusas (B. Moranacen). CoiicTBa MOTU(PUKATOHHOM
WU3MEHYUBOCTH.

I'eHoTunuueckass u3MeHUMBOCTb. CBOMCTBA T'€HOTMIIMYECKOM M3MEHUYMBOCTH. Buipl reHoTMNMUECKOH
M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASL.

KomOnHaTBHAsS W3MEHYMBOCTh. Mel03 M TIOJNOBOM MpoIecC — OCHOBA KOMOMHATHBHOW W3MEHYMBOCTH. Poib
KOMOMHATUBHON N3MEHYMBOCTHU B CO3JJAHUHM T€HETUIECKOTO Pa3HOOOpasys B IIpeAeiax OJHOrO BUIA.
MyTauuoHHasi U3MEHYMBOCTh. BHbI MyTaluii: T€HHbIE, XPOMOCOMHbIE, TeHOMHbIe. CIIOHTaHHbIE M UHIYLHPO-
BaHHBIC MyTaluH. SlnepHble W LUTOIUIa3MaTHYeckue MyTauuu. CoMaTHYecKHe W TOJIOBble MyTaluu. IpruunHbl
BO3HMKHOBEHHUs] MyTallMil. MyTareHbl U UX BJIMSIHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTALMOHHOTO Mpolecca.
3aKOH TOMOJIOTMYECKHX PSIOB B HacieacTBeHHol u3menunBocty (H.M. BaBunoB). BHesaepHas U3MEHUNBOCTh
1 HAcJIeICTBEHHOCTh

3.5

Kapuotun uenoseka. MexxayHapoaHas porpaMmma HccieloBaHusa reHoMa yesoBeka. MeToabl u3ydeHus reHe-
TUKHA UYEJIOBEKA: TI'eHEaJIOTHYECKUH, OJIM3HEIOBBIH, IMTOTCHETHYSCKUH, MOMYJISIIMOHHO-CTATUCTHYSCKUH,
MOJIEKYJISIpHO-TeHeTHYecKuil. COBpeMEHHOE Ompe/elieHHe TeHOTHIA: IIOJTHOTGHOMHOE CEKBEHHUPOBAHHE,
TeHOTUIIMPOBaHKE, B TOM uuciie ¢ momotbto [11[P-ananu3a. Hacnencteennslie 3a0oneBanus yesnoBeka. [ eHHbIC
Y XPOMOCOMHBIE 0O0JIe3HH YeIOBeKa. boJe3HN ¢ HACIeJCTBEHHOW MPEapaciioyioKEHHOCThIO. 3HAUCHUE METH-
IUHCKOM T€HETHKH B MPEJIOTBPAIICHNH 1 JICUSHUH TeHETUIECKUX 3a00JieBaHmil yesioBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTrKanust U cenekius. 3apoxaeHUe CeNeKIMK U goMectukanuu. Yuenue H.M. BaBuioBa o meHTpax mpo-
UCXOXKIIEHUS U MHOrooOpa3usi KyJIbTYPHBIX pacTeHUil. Poib cenekiuu B CO3JaHUU COPTOB PACTEHUH U MOPOA
)kuBOTHBIX. CopT, TOpoja, MmTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEJICTBEHHOW W3MEHYUBOCTH
H.J. BaBuyioBa, ero 3Ha4eHUE IS CEIESKIIMOHHON pabOTHL.

MeTtoapl ceneKIMoHHONW paboThl. McKyccTBEHHBIH OTOOP: MAacCOBBIM M WHAWBUIYAIbHBIN. DTambl KOMOWHA-
IIMOHHOW cemeKIuu. VcrbITaHue MPOM3BOJUTENEH MO MOTOMCTBY. OTOOp MO T€HOTUIY C IMOMOIIBIO OIIEHKU
(heHOTHIIA TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ MoMolIbio ananm3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ] CEJICKIIMOHHOM paboThl. PainanoHHbIi 1 XUMUYECKHA MyTareHe3 Kak
UCTOYHHK MYTAIM{ y KyJbTYPHBIX (POPM Opranu3MoB. VICIONb30BaHe TCHOMHOT'O PEIAaKTHPOBAHKS 1 METOJIOB
pexomOuHaHTHBIX JJHK 17151 momy9eHust HCXO0THOTO MaTepraia sl CeNeKIIUH.

[onyyenne mommmuionoB. BHyTprBUIOBas ruOpumi3amys. bau3KopoaCTBEHHOE CKpEIIMBAHUE, YITH WHOPHIUHT.
HeponcteenHoe ckpermmBanme, wiv ayTOpuuHT. [ 'eTepo3uc u ero npudarHbL. VCTions30BaHNe reTepo3rca B CEICKITHIH.
Otnanénnas rubpuam3anys. [IpeooneHuie 6ectuioms MEXBHIOBBIX THOPHIOB. JIOCTHKEHUS CEEKIMN PaCcTCHUH 1
JKABOTHBIX

3.7

OOBeKThI, HCIOJIb3YeMble B OHOTEXHOJOIMH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYpPbl, MHKPOOPIaHHU3MBI, UX
XapaKTepucTHKa. TpaIfilMOHHAs OMOTEXHOJIOrHs: XJIeOONedYeHHe, MOTydYeHHE KHCIOMOJIOYHBIX IIPOIYKTOB,
BUHOJIeNEe. Mukpoouosorndeckuid cuaTe3. OOBEKThl MUKPOOHOJIOTHUYECKHUX TeXHOJIOoTHH. [Tpon3BoacTBO Oenka,
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AMMHOKHCIIOT U BUTaMUHOB. MICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PEKOHCTPYKLMS AWLEKIETOK M KJIOHHUPOBaHHUE
JKABOTHBIX. METO/ TpaHCIIJIaHTALlUH SJIEP KIIETOK.

XpoMOocoMHasi U TeHHas WHXeHepus. VICKyCCTBEHHBIH CHHTE3 T€Ha M KOHCTPYHPOBAHHE PEKOMOMHAHTHBIX
JHK. loctrxeHHs U MEPCreKTUBB XPOMOCOMHON M TeHHON WH)KEHEpUH. MeIuIMHCKUE OHMOTEXHOJOTHH.
cnonb30BaHUE CTBOJIOBBIX KIETOK

CucreMa u MHOFOO6pa3I/Ie OpraHn4€CKOro Mmupa

4.1

Bronoruyeckoe pazHooOpasue oprann3MoB. COBpeMEHHasi CUCTeMa OpPraHu4YecKoro Mupa. [IpuHIumbI Kiiac-
cuduranuy opraHnu3MoB. OCHOBHBIC CHCTEMATHIECKUE IPYIIITBI OPTaHU3MOB.

OCOOECHHOCTH CTPOCHUS ¥ KU3HEICSITEIBHOCTH OJIHOKJICTOYHBIX OpPraHu3MOB. bakTepuu, apxew, OJHOKIIC-
TOYHBIC TPHOBI, OJHOKICTOYHBIC BOJOPOCIH, IPYTHe MPOTHCTH. KoIOHWAambHBIE OpraHW3MBL J[BHkKeHUE
OJTHOKJICTOYHBIX OPTaHU3MOB: aMEOOHTHOE, KTYTHKOBOE, PECHIYHOE. 3allliTa Y OJHOKICTOYHBIX OPTaHU3MOB.
Pa3npakxuMoCTh y OTHOKJIICTOYHBIX OPraHu3MOB. TaKcHCHI

4.2

MHorokinerounble pacTeHus. B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CHCTEMBI
OpraHOB MHOTOKJIETOYHOTO opraHu3zMa. Opranusm Kak equHoe 1enoe. Tkanu pacteHuil. THUIIBI pacTUTENbHBIX
TKaHel: oOpa3oBaTelbHAs, MOKPOBHAs, MPOBOJIIAsl, OCHOBHAas, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS,
(hYHKIMI ¥ pacToNIOKEHHS TKaHEH B OpraHax pacTCHUH
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BererartuBHble U reHepaTUBHBIE OpraHbl pacTeHnil. OYHKIMM OPTraHOB M CUCTEM opraHoB. Kapkac pacteHuil.
JBUm>KeHHe MHOTOKJIETOYHBIX PACTEHHii: TpomW3Mbl W HacTuH. llorjomieHue BOABI, YIJIEKUCIOro raza H
MUHEPAJbHBIX BEIIECTB pacTeHusMmu. [lpixanwe pactenuid. Jnd¢ys3us ra3oB depe3 HMOBEPXHOCTh KICTKH.
TpaHcnOpTHBIE CCTEMBI pacTeHUi. Brinenenue y pacteHuid. 3aluTa y MHOTOKJIETOUHBIX pacteHuil. Kytukyna.
CpencrBa nacCUBHOM M XUMUUECKOH 3auThl. DUTOHIUIBI.

PaznpaxuMoCTh M peryssinus y OpraHu3MoB. Pa3mpaXuMOCTh W peryisiius y MHOTOKJICTOYHBIX PAaCTCHHH.
PocToBple BeliecTBa M NX 3HAUCHHE

4.5

MHorokseTouHble JKUBOTHBIE. B3anMOCBS3b YacTeit MHOTOKJIETOYHOTO OpTraHn3Ma. TKaHH, OPTaHbl B CHCTEMBI
OpraHOB MHOTOKJIETOYHOTO opraHu3ma. Opranm3m kKak enuHoe 1enoe. ['omeocra3d. TkaHW KUBOTHBIX W
YelloBeKa. THIBl KUBOTHBIX TKAaHEH: SMHTEINaIbHAs, COSAMHUTENbHAS, MblllleuHas, HepBHas. OCOOESHHOCTH
cTpoeHHs, HYHKIMK ¥ PACIIOIOKEHHUS TKAaHEH B OpraHax )KMBOTHBIX U YEJIOBEKa

4.6

Oprasbl ¥ CHUCTEMBI OPTaHOB >KHBOTHBIX. DYHKIIMM OPTaHOB M cucTeM opraHoB. Omopa Teja OpraHu3MOB.
CkeneTsl OTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX KUBOTHBIX. HapyxHbIi U BHYTpeHHUH ckeneT. CTpoeHHe U TUTIBI
COCIUHEHHS KOCTEIA.

JIBM>KeHHE MHOTOKJIETOUHBIX KUBOTHBIX. [IuTaHue >kxuBOTHBIX. IIMTaHWE MO3BOHOYHBIX KHUBOTHBIX. J[pIXaHHe
KUBOTHBIX. KoxkHoe npixanue. XKabepHoe U IEroyHoe TbIXaHHe.

JlpIxanve mo3BOHOYHBIX KMBOTHBIX. JBONIOIMOHHOE YCIOKHEHNE CTPOSHUS JIETKUX TTO3BOHOYHBIX KUBOTHBIX.
JpixarenpHasi cucTeMa uenoBeka. MexXaHu3M BEHTHIBIIMU JETKUX Yy NTHI] ¥ MIICKOMUTAIOMUX. TpaHCHOpT
BEIIECTB

y opranuzMoB. TpaHCIIOPT BEMIECTB Yy KUBOTHBIX. KpoBeHOCHast cucteMa u e€ opransl. KpoBeHocHas cuctema
MO3BOHOYHBIX KMBOTHBIX. Kpyru KpoBooOpamieHHs. DBOJIOIMOHHBIE YCIOXKHEHUS CTPOCHHS KPOBEHOCHOU
CHUCTEMBI TIO3BOHOYHBIX XUBOTHBIX. BhIieneHue y opranu3mMoB. Brienenue y KUBOTHBIX. COKpaTHTENbHBIC
Bakyonu. Opransl BeiiesieHns. CBsi3b TIOJIOCTH TEJIa C KPOBEHOCHOU U BBIJISIUTENILHOM crucTeMamMu. Beienenue
Yy TI0O3BOHOYHBIX JKMBOTHBIX. 3al[UTa Y MHOTOKJIETOYHBIX JKUBOTHBIX. [[OKPOBBI M UX TIPOU3BOIHBIE.
Pazgpaxkumocth u perymsius y OpraHu3MoB. Pa3ipakMMOCTh y OJHOKJIETOYHBIX OPTraHW3MOB. TaKCHCHI.
PaznpaxuMocTh 1 perynsiiusi y MHOTOKJIETOYHBIX pacTeHHi. PocToBbIE BelllecTBa M MX 3HaYCHHE.

HepHast cuctema u peduiekTopHas peryJisiiys Y MHOTOKIICTOYHBIX )KUBOTHBIX. HepBHas cuctema u e€ OTIelbl.
OBOJIOIIMOHHOE YCIIOKHEHUE CTPOEHHUSI HEPBHOW CUCTEMBI Y JKUBOTHBIX.

Pazpaborka amroputMoB W mporpamMM sl 3(PQEKTUBHOH (YHKIMOHAIBHON AaHHOTAIlMM T'CHOMOB,
TPAHCKPUNITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTaHW3MOB, PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

OpraHu3M 4YesioBeKa U ero 3710poBbe
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5.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Opranbl ¥ CUCTEMBbI OpraHoB 4YenoBeka. OTIENbl TOJIOBHOTO MO3Ta IMO3BOHOYHBIX JKHBOTHBIX. Pedrekc u
pedraekTopHas nyra. besycnoBHbIe u yciioBHBIC pediiekchl. ['yMopalibHas perymsiys U SHJOKPUHHAS CHCTEMA
JKUBOTHBIX U 4enoBeKa. JKeae3bl SHIOKPUHHOM CUCTEMbI U UX TOPMOHBL. JlelicTBUE ropMOHOB. B3aumMocBs3b
HEPBHOH U SHIOKPUHHOH cucteM. [ mmoranamo-runodusapHas cucreMa. Pediekce u pednexropras myra. besyc-
JIOBHBIE U YCIJIOBHbIE Pe(IICKCHI

5.2

3ammra opranu3ma ot OosesHeidl. IMMyHHas cucrtema denoBeka. KIIeTOUHBIA M TyMOpabHBIH UMMYHHTET.
Bpoxnéunslii, mproOpeTEHHBIN CICNN(PUUSCKIA IMMYHHUTET. TeopHsl KIIOHATBHO-CEJICKTUBHOIO HMMYHHUTETA
(I1.9pnux, @.M.bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OPraHU3MOB. Posib BpoXkIEHHOTO MUMMYHHUTETA
B Pa3BUTHU CUCTEMHBIX 3200JICBaHUI

53

KpoBenocnas cucrema u € opransl. Cep/iiie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOpaienus. Pabora
cepAla U €€ peryssiuus

54

[pixanme uenoBeka. Juddysns razoB dwepe3 MOBEPXHOCTb KIETKH. JlpIxaTenpHas cuUCTeMa dYeJIOBeKa.
JlpIxaTenpHast HOBEpXHOCTh. Peryisiius gpixanus. J{pixarensHple 00bEMBI

5.5

ITumeBapurensbHas cuctemMa uesoBeka. OTHenbl NMIIEBApUTENBHOrO TpakTa. [luiieBapuTenbHble JKeJe3bl.
BHyTpUII0J1I0CTHOE M BHYTPUKJIETOYHOE MMUIIEBAPEHUE

5.6

[TokpoBel W ux mpousBomHbie. Opranbl BbyieneHus. [louku. CrtpoeHue u (HyHKIMOHHUPOBaHHE HEPpOHA.
OunbTpanus, cekpenus u 00paTHOE BCachIBAHMUE KaK MEXaHM3MBI paOOTHl OpraHoB BblnesneHus. OOpa3oBaHue
MOYH Y 4eJIOBEKa

5.7

JIBm>KeHHe YenoBeKa: MbleyHas cucreMa. CKelleTHbIe MBIIIIBI U UX padota. CTpOCHUE M THIIBI COSIUHEHHUSI
KoCTel

Teopm{ JBOJIIOLIMH. Pa3BUTHE )KU3HHU Ha 3emie

6.1

OpomonnonHas Teopust Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb U HAy4HAS JIEATEb-
Hocth Y. /lapBuna.

JBwxymue cuibl 3Boionuu BUaoB 1o Y. lapBuHy (BbICOKash MHTEHCHBHOCTb Pa3MHOMXEHHS OPraHU3MOB,
HACJIeICTBEHHAss U3MEHYMBOCTh, 00ph0a 3a CYIIeCTBOBAaHNE, €CTECTBEHHBIH M UCKYCCTBEHHBIN O0TOOD).
Odopmnenue cuaTeTHueckoil Teopuu 3pomonun (CTD). HelitpameHas Teopus sBomonun. CoBpeMeHHas
IBOJIIOIMOHHAS OUOJNIOTHS. 3HAUYCHHE YBOJTIOIIMOHHON TEOPUH B (POPMHUPOBAHHUH €CTECTBEHHO-HAYYHOHN Kap THHEI
MHUpa

6.2

[omynsius kak dMeMeHTapHasi eIWHUIA SBOMONKMU. COBPEMEHHBIC METOMBI OLCHKH T'€HETUYECKOrO pa3Ho-
o0pasust ¥ CTPYKTYphl HOmyJsinuil. Vi3MeHeHue reHo(oHIa MOMyJIHA KaK dJIEMEHTAPHOE JBOJIOIMOHHOES
siBJIeHUE. 3aKOH reHeTnieckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

DnemeHTapHble (PAKTOPHI (IBMXKYIIKE CHJIBI) 3BOJIOIMUA. MyTanMoHHBIN mporecc. KomMOMHAaTUBHAS H3MEH-
4uBOCTh. Jlpeiid reHoB — ciyuaiiHple HEHANpPaBICHHBIC H3MEHECHHUS YacTOT ajuiesiel B momynsusax. Dddekrt
OocHoBaTensi. Murpanuu. M3omsamus momymsmwii: reorpadudeckas (MIPOCTPaHCTBEHHAs), OWOJIOTHYECKas
(penpoayKTHUBHAS).

EcrecTBeHHbII 0TOOp — HANpaBILIIOMIKN (akTop IBOIONKH. DOPMEBI €CTECTBEHHOT0 0TOOpA: ABMXKYILIHUH, cTa-
OMIIM3HPYIOLIHIA, pa3phIBalOLIUi (AU3pynTHBHEIH). [TonoBoii 0T6op.

[IpucnocoONeHHOCT, OPraHU3MOB KaK pe3ylbTaT MHUKPOIBONIONUH. BO3HHKHOBEHUE MPUCIIOCOOICHUI
y opranu3MoB. Apomopho3bl 1 uaroananrtanuu. [lpumeps! mpucnocodaeHuit y oprann3MoB. OTHOCHTENEHOCTD
MPUCTIOCOOJICHHOCTH OPTaHM3MOB.

Bun, ero kputepuu u cTpykTypa. BumooOpasoBaHue kak pe3ysbTaT MUKPOIBOIOIUH. M30MAIHs — KITFOUEBOM
(aktop BHmooOpazoBanmsa. [lyTm m cmocoObl BHIO000pa3oBaHUA: aJUIOMATPUUECKOE (reorpaduveckoe),
CUMIIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUILIONIN3aIus, rudpuansanus). JmMTenbHOCTh
IBOJIIOIIMOHHBIX ITPOIIECCOB.

MexaHu3Mbl HOPMHUPOBAHHS OMOJIOTHYECKOTO Pa3HOOOpa3Hsl.
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Pounb sBoOMIOIIMOHHON OHMOJIOTHH B pa3paboOTKE HAyYHBIX METOJIOB COXpaHEHHsS OMOpa3HO0Opa3us. MUKpPOIBO-
JFOIIMSL ¥ KODBOJTFOLIUS ITapa3UuTOB U HX X03seB. MeXaHH3MbI (DOPMHUPOBAHHS yCTOWYUBOCTH K aHTHOMOTHKAM U
croco0bl 00pHOBI ¢ HEll

6.3

MeTtoapsl u3ydeHus: MakposBoironuu. IlaneoHtonornueckue MeToAbl U3yueHHs 3Bomouud. llepexonnbie
(hOpMEI B QIITOTCHETHYESCKUE PSIBI OPTaHI3MOB.

Buoreorpadpuyeckue MeTonsl m3ydeHus dBomonuu. CpaBHeHHE (DIOPHI M (ayHBI MaTepUKOB M OCTPOBOB.
buoreorpaduueckue obnactu 3emiu. BUIBI-OHIEMUKH U PEITUKTHI.

OMOPHONIOTHYECKHE U CPABHUTEIHHO-MOP(OIOTHIECKHUE METOABI N3yUCHHS SBONIIOIMH. | CHETHUECKIE Mexa-
HHU3MBI 3BOJIIOIMM OHTOTEHE3a W TIOSBIICHHS ABONIONMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE M aHAJOTUYHBIC
oprausl. PynuMmeHTapHBIE OpraHbl U aTaBU3MBL. MOJIEKYISpHO-TEHETHYEeCKHE, OMOXMMUYECKHE U MaTeMa-
TUYECKHE METOJAbl H3Y4YEeHUs OHBOJOUMHU. [omonornunble reHbl. COBpeMEHHBbIE METOABl MOCTPOSHHS
(hMITOTeHETHYECKHX JICPEBBEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIOLNS T€HOMOB.

OO0mme 3aKOHOMEPHOCTH (IpaBWIIa) HBOJIONMU. HeoOpaTHMOCTh IBONMIONMU. AJANTHBHAS —pPaIHAIlHSL.
HepaBHOMEPHOCTH TEMITOB YBOTIONNHN

6.4

Hayunble rumoTe3sl IPOUCXOKACHUS KU3HH Ha 3emie. AOHOreHe3 u mancrepmus. JJoHaydHbIe mpeacTaBiie-
HUSI O 3apOKICHUU JKU3HH (KpearroHW3M). ['MmoTre3a MOCTOSHHOTO CaMO3apOXKICHHUS KU3HH U €€ OIpo-
Bepkenue onbitamu @. Peny, JI. Crniaymanmanu, JI. [Tacrepa. [IporcxoxkneHue )U3HU U acTPOOUOIIOTHS.
OCHOBHBIC 3Tanbl HEOPraHWYECKOW HBOMONMH. [lmaHerapHas (TEOJOTHYECKas) SBONIONHA. XHUMHUYECKas
ABOIIONUS. AOUOTCHHBIM CHHTE3 OPTaHUYECKUX BellecTB U3 Heopranmdeckux. Ombir C. Muiepa u . FOpu.
OO6pazoBanue monumepoB U3 MoHoMepoB. KoanepBatnas rumnoreza A.M. OmapunHa, rumote3a NEepBHYHOTO
oynpona Jx. XonneitHa, remeTndeckas runore3a ['. Mémnepa. Pu6osumer (T. Uek) u runoteza «mupa PHK»
V. l'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHUE POTOKIICTKH.

Hcropus 3emiu u meronsl e€ u3ydyeHus. Mickonaemble opraHMdeckue OoCcTaTKd. [ eoXpoHonorua u e€ MeTobl.
OTtHOCHUTENBHAS B a0COIIOTHASI TEOXPOHOIOTHSA. ['€0XpOHOIOrYecKast IKaIa: S0HBI, OPBI, IEPHOIBI, STIOXH.
HavansHbie 3Tanbl opraHnveckoil 3Bosrorun. [1osiBIIeHUE M 3BOJIOIMS TEPBHIX KICTOK. DBOIONHS MeTado-
nu3Ma. BosHukHOBeHHE TEepBBIX 3KocucTeM. COBpeMEeHHBIE MUKPOOHBIC OMOIUIEHKH KaK aHAJIOT MEpPBBIX Ha
3emiie coobmrecTB. CTpoMaTonuThl. [IpOKapuOTEI U 3YKapHOTHI.

[poucxoxnenne 3ykapuoT (cUMOHMOreHe3). DBOJIONMOHHOE MHPOHMCXOXKICHUE BHPYCOB. lIpomcxokaeHue
MHOTOKJIETOUHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYIII MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBI€ 3TaIbl HBOJIOLUH BRICHINX pacTeHHt. OCHOBHbIE apoMop(ho3bl pacTeHui. Brixos pacTenuii Ha cymry.
[TosiBeHHe CIOPOBBIX PacTEHMIA U 3aBoeBaHUE UMU cylIi. CeMeHHble pacTeHus. [IporcxoxaeHue IBETKOBBIX
pacTeHui.

OCHOBHBIC 3Tallbl JBOJIOIHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl >KMBOTHBIX. BeHackas dayHa.
KeMOpuiickuii B3pbIB — IOSBICHHWE COBPEMEHHBIX THIOB. IlepBble XOpAOBbIE XKMBOTHBIE. JKU3HB B BOjE.
OBoJFOIHS TT03BOHOYHBIX. [Iporcxoxaenue ampuduii u pentwimid. [IpoucxoxaeHre MISKOTUTAIONINX U TITHII.
[puamun xiroueBoro apoMopdosza. OcBoeHre OECIIO3BOHOYHBIME U TO3BOHOYHBIMU JKABOTHBIMHE CYIIIH.
PazButure xu3HU Ha 3eMJie 10 dpaM U MepuojiaM: apxel, MPoTepo30i, maneo30i, Me3030H, KaitHo30u. O0mIas
XapaKTepUCTUKa KIMMAaTa U Te0JIOTHYECKUX MmpoleccoB. [losBiieHre U paclBeT XapaKTEpHBIX OPraHU3MOB.
Yraeobpa3oBaHue: €ro YCIOBHS U BIUSHUE HA Ta30BEIA COCTaB aTMOChEpEI.

MaccoBble BBIMUPaHUS — 9KOJIOTHYECKME KPU3UCHI Tpouu1oro. [IpuunHbl U CeCTBUS MacCOBBIX BHIMUPAHUI.
COBpEMEHHBIN YKOJIOTHYECKUN KPHU3HC, €r0 0OCOOCHHOCTH

6.5

Paznens! u 3agaun antpononoruu. Meronas! antpomnonoru. CTaHOBJICHHUE MPEICTABICHUIN O MPOUCXOXKICHUN
yenoBeka. COBpEMEHHBIC HAYYHbBIE TCOPHUH.

CXO0/CTBO YeIoBeKa C KMBOTHBIMH. CHCTEMATHYECKOE ITOJIOKEHNE YestoBeka. CBHUIETEILCTBA CXOICTBA YEi0-
BeKa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOrHUYEeCKHe, 3MOpHONOrHYecKue, (HU3H0JIOro-OHOXMMHUYECKHE,
noBeieHYeckue. OTIMUus 4enoBeKa OT )KMBOTHBIX. [IpsSMOX0kIeHe 1 KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB.
Pa3BuTHe TOJ0BHOIO MO3ra ¥ BTOPOW CUTHAJILHOM CHCTEMBI.
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JBwxymme cuibl ((hakTopbl) aHTPOIIOTEHE3a: OHMOJIOTHYECKUE, colTHalibHbIe. COOTHOIICHHE OUOJIOTHYECKUX U
COLIMATTBHBIX (haKTOPOB B aHTPOIIOTCHE3E.

OCHOBHbIE CTaJIMU AHTPOIIOreHe3a. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH Jtoeil. UenoBek yMenblid, nepBbie
M3TOTOBJICHUS OpYIHi Tpyaa. UemoBek MpsiMOX O ISIIUH 1 IIEPBHI BBIXOJ JIF0/IEH 3a mpenensl Adpuku. YenoBek
reiaens0epreKuii — OOIIUil MPeJOK HeaHAEePTAIBCKOTo YeJOBeKa M YeJOBeKa pa3yMHoro. YenoBek HeaHep-
TaJbCKUM Kak BUJI JIOACH XOJOJHOTO KiMMmaTa. UYeJoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JEHUCOBCKHUI
YEJI0BEK, OCBOCHHUE KOHTHHEHTOB 3a NpenenaMu AQpuKH.

DBOJIIOIMS COBPEMEHHOTO YeioBeka. EcTecTBeHHBIN 0TOOp B MOMYJISIMAX YelloBeKa. MyTallMOHHBIH Tporiecce
u nonumopdusM. [lomynarronHsie BOIHEL, Apeiid reHoB, Murpamms 1 «3)(EeKT OCHOBATENISD» B MOMYJISIIIUIX
COBPEMEHHOTI'0 UEIIOBEKA.

Yenoseueckue pacsl. [lonstre o pace. bosbiiue pacsl: eBponeonaHas (eBpa3HiicKasi), aBcTpalo-HErpouHast
(3xBaTOpHATIbHASA ), MOHTOJIOMAHAS (a3UaTCKO-aMepUKaHCKas ). BpeMs u myTu pacceneHus YeloBeKa o TIaHeTe.
EnuncrBo yenoBeueckux pac. HayuHas HecocTosTenbHOCTh pacu3Ma. [IprcrnocobieHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM OKpY’Karolie cpensl. BrnusHue reorpadudeckoil cpenpl W Apeiida reHoB Ha Mopdonoruto u
(hH3HOJIOTHIO YeTIOBEKa

DKOCHUCTEMEI U npucynmue MM 3aKOHOMCECPHOCTU

7.1

Paznensr u 3agaun sxonoruu. CBsI3b SKOJIOTHU C APYTHMHU HAyKaMHU.
Mertonpr sxonorun. [lomeBple HaOmogeHHs. DKCHEPUMEHTHl B SKOJOTHH: NPHPOAHBIE M JIabOpaTopHBIE.
MonenupoBaHue B 9KOJIOTHA. MOHUTOPHHT OKPY>KAOIIEH Cpelibl: JTOKAIbHBIN, pETHOHATBHBIN U TTI00ATBHBIH

7.2

Okonornueckre (GakTopsl U 3aKOHOMEPHOCTH WX jaeictBus. Kiaccudukamus 3KOIOTHIECKUX (HaKTOPOB:
abuotuieckue, OMOTHYECKUE, aHTpororeHHsie. OOIIMe 3aKOHOMEPHOCTH JISHCTBUSI IKOJIOTHUECKIX (PaKTOPOB.
[MpaBuno muaumyma (K. [mpenrens, FO. JInbux). TonepaHTHOCTE. IBPHUOMOHTHBIE W CTCHOOWOHTHBIC
OpTaHH3MEI.

Aobuorudeckue paktopbl. CBET Kak SKOJOTHYECKUl dakTop. [leificTBre pa3HBIX yUYaCTKOB CONHEYHOTO CIIEKTPa
Ha OPraHu3MBl. DKOJIOTHYECKUE TPYIIbI PACTEHUH M KHBOTHBIX IO OTHOIIEHHUIO K cBeTy. CHUTHaNbHAs PONb
cBeTa. POTONEPHOAN3M.

TemmepaTypa kak sKkomormdeckuii ¢axtop. JlelicTBHe TeMIepaTypbl Ha OpraHH3MEBL I[lOWKHIOTEpMHEIC
U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxaocTh kak 3xonormdeckuii hakrop. [Iprcnocodnenus pacTeHuid K moiepKaHuio BoqHoro Oananca. Kiac-
cudukanys pacTeHHi IO OTHOIIEHHUIO K Boje. [Iprcmoco0ieHnst >KUBOTHBIX K N3MEHEHHIO BOAHOTO PEXKHAMA.
Cpensl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3IYINHAS, MOYBEHHAs, TIIyOMHHAS ITOAIOYBEHHAS,
BHYTpHOpTaHM3MeHHas1. PU3NKO-XUMHUYECKHE OCOOCHHOCTH cpell oOWTaHusl opraHu3MoB. [IpucnocoOneHus
OPTaHU3MOB K JKU3HH B PAa3HBIX CPEHaX.

Buonoruueckue putMel. Baeniaue u BHyTpeHHIE pUTMbL. CyTOYHBIC H TOTUYHBIE PUTMBL. [IpHCIOCOOICHHOCTD
OpPraHHU3MOB K CE30HHBIM U3MEHEHHSAM yCIOBUN KU3HU.

XKuznennsie Gopmbl opranu3moB. [loHsaTHE 0 KU3HEHHOU (Qopme. JKU3HEHHBIE (POPMBI PACTCHHH: EPEBBS,
KYCTapHUKH, KyCTapHHYKH, MHOTOJICTHHE TpaBBl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (OPMBI JKHBOTHBIX:
THIPOOHOHTHI, T€OOMOHTHI, a3pOOUOHTHEL. OCOOCHHOCTH CTPOCHUS M 00pa3a JKU3HU.

buoTtnueckue dakTopbl. Buabl OMOTHYECKHUX B3aMMOACHCTBUI: KOHKYPEHIIUS, XUIIHUIECTBO, CUMONO3 U €ro
(dopmel. [lapasutnsm, Koomepanusi, MyTyaau3M, KOMMEHCATu3M (KBapTHPAHTCTBO, HaxjeOHW4ecTBO). He-
Tpodudeckre B3aUMOJICHCTBUS (ToMmMYecKue, Gpopuueckue, dpadbpudeckne). 3HaYeHUE OMOTHYECKUX B3aHMO-
JIEHCTBUI JJIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 00uTaHus. [IpuHIMI KOHKYPEHTHOTO HCKITIOUEHHUS
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OKOIIOTHYECKHE  XapaKTepuCTWKH  momymsinuu. llomymsammss kak — Owmosormueckas — cucrema. Ponb
HEOJTHOPOJTHOCTH Cpeibl, GU3NIECKUX OaphepoB U OCOOCHHOCTEH OMOJIOTHH BHJIOB B (POPMUPOBAHUH IIPOCTPAH-
CTBEHHOH CTPYKTYpHI HOMyJsuil. OCHOBHBIE TOKA3aTENN MOMYJISLUH: YHCICHHOCTD, IJIOTHOCTh, BO3pacTHAs U
MOJIOBas CTPYKTYpa, POXKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIUS.

DKoJoruyeckas CTpykrypa nomymsauud. OueHka YUCICHHOCTH MOMyJsSuuH. J(MHaAMHKa MOMyJAlMd U e€
peryisiuus. buotudeckuid moreHIMan Nomyiasuud. MoaenupoBaHue ITUHAMHMKHU momyisinuud. Kpusble pocrta
YHCICHHOCTH MOMyJsimuu. KpuBble BBDKUBaHUS. Perynsius YHCIEHHOCTH NOMYJSIWil: poib (haKTOpoB,
3aBHUCSIIUX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTerur BUIOB (1- u K-cTparerun).

[Tonsatne 00 sKomormueckod HUIIe BUaa. MecrooOuraHue. MHOTOMEpHass MOJENb 3KOJOTHYECKOW HHUIIN
Jox. M. Xatunncona. Pa3zmeps! skoiorudeckoi Humy. [loTeHInanbpHas U pealn30BaHHas HUALIH.

Bun xax cuctema nonyJsisiuid. Apeasisl BUIOB. BBl U UX )KU3HEHHBIE CTpaTeruu. 3aKOHOMEPHOCTH NOBEICHHS
Y MHTPAIWH XXUBOTHBIX. BHOJIOrHYeCKre HHBA3UH YYKEPOTHBIX BUIOB

7.4

CoobmecTBa opranu3MoB. brorenos u ero ctpykrypa. CBs3u MEXIy OpraHu3MaMH B OMOLIEHO3¢e. DKOCHCTEMA
Kak oTKpbITas cuctema (A./x. Tencnu). OyHKIMOHANBHBIE OJIOKA OPTraHU3MOB B 3KOCHUCTEME: MPOAYLICHTHL,
KOHCYMEHTHI, PeIyleHThl. Tpoduueckue ypoBHH. Tpoduueckwe Iemn W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 9KOocucTeMax. KpyroBopoT BelecTB U IOTOK SHEPTHH B IKOCUCTEME.

OCHOBHEBIE ITOKa3aTeNu YKOCHCTeMBl. briomacca n mpoayKuusi. DKOJIOTHYECKUE TUPAMUIBI YHCel, OMOMAaCCH U
SHEPTHUH.

Hanpapnennsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CYKIeCCHH. llepBUYHBIC W BTOPHYHBIE CYKIIECCHH M HX
MIPUYHUHBL. AHTPOIIOTEHHBIC BO3JICUCTBYS Ha CyKileccuu. KitmmakcHoe coo01mecTBo. bruopasnoodpasue 1 moiHoTa
KpyTOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpuponHsie »KOCHCTEMBI. AHTPOIOI'€HHBIE JKOCHCTEMBbI. Arposkocucrema. ArpoueHo3. Pazmuuus mexmay
AQHTPOIOT€HHBIMU U MIPUPOIHBIMU YKOCUCTEMAMHU.

Yp6oskocuctemsl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['oponckast ¢uopa u ¢payHa. CHHaHTpONH3aIHS
ropoJickoit (ayHbl. bromornyeckoe u X03SHCTBEHHOE 3HAYCHHE arpodKOCHCTEM U YpOOIKOCHCTEM. 3aKOHO-
MEpPHOCTH (POPMHUPOBAHMS OCHOBHBIX B3aUMOAEHCTBHI OPTaHU3MOB B 3KOCHCTEMAX.

[lepeHoc 3HEpruM U BEHIECTB MEXKIY CMEXHBIMA IKOCHCTEMAaMH. Y CTOMYMBOCTH OPTraHW3MOB, MOITYJISIIIHHA
¥ ODKOCHCTEM B YCJIOBHSIX €CTECTBCHHBIX U AHTPOIIOT€HHBIX BO3ICHCTBHI

7.5

buocdepa — oOmennanerapHas 00oiiouka 3eMiiH, TAE CYIMIECTBYET WIHM CYIISCCTBOBAJIA JKU3Hb. YUCHHE
B.U. Bepuaackoro o 6uochepe. Odmactu 6uochepst u e€ cocras. JKuBoe BemecTBo 6nochepsl U ero hyHKINH.
3aKkOHOMEpHOCTH cyliecTBOBaHMs Ouocdepbl. OcoOeHHOCTH OHOC(PEepsl KaKk TI00aTbHOH JKOCHCTEMBIL
JunHamuaeckoe paBHOBecue B Omochepe. KpyroBopoTsl BemiecTB U OHOTCOXMMHUYESCKHE IUKIEI (YIIeposa,
a3oTa). PUTMUYHOCTH sSIBIICHHH B Orochepe.

3onanbHOCTE Onochepsrl. [lonstre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOHHBIE Jieca, CMEIIaHHbIC
U IIMPOKOJIMCTBEHHBIE Jeca, CTEIH, CaBaHHBI, MMyCTHIHH, TPOIMYECKHE Jieca, BHICOKOTOpbs. Kimmmar, pactu-
TEJBHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CTpyKTypa U QYHKIUS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMaIa M OnochepHbIX HyHKITHMA

7.6

DKOJIOTHUYECKUE KPU3HCHI U UX NMPUYUHBI. Bo3elicTBue yenoBeka Ha Onocdepy. 3arpsisHeHHe BO3AYIIHOM cpe-
el Oxpana Bo3nyxa. 3arpsisHeHHe BOIHON cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymenne moussl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue KiuMaTa.

AHTPOIIOTEHHOE BO3ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIHLHOTO 1 )KUBOTHOTO MHPA.
OCHOBHBIC TPHUHIMIEI OXpaHbl mpupoabl. Kpacusie kauru. Oco0o oxpaHseMble TPUPOTHBIC TEPPUTOPHH
(OOIIT). boranmueckue cajpl ¥ 300J0THICCKHE TTAPKU.

OCHOBHBIEC TPUHIIUIIBI yCTOWINBOTO PA3BUTHS YEIIOBEUECTBA U MPUPOIBL. ParioHampHOE TPHUPOIOIIOIH30BAHIE
W COXpaHEHHE OMOJIOTHYECKOTO pa3HOO0pasus 3eMIIH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

buonorus, 10 knacc/ B.B Ilaceunuk, A. A. Kamenckwuii, A.M. Py610B.

«3narensctBo «IIpocBemenuey, 2025 roma»

buomnorus, 11 knacc/ B.B Ilaceunuk, A. A. Kamenckuii, A.M. Py61os.

«3narensctBO «lIpocBemenue», 2025 rox



	ПРОВЕРЯЕМЫЕ НА ЕГЭ ПО БИОЛОГИИ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ПЕРЕЧЕНЬ ЭЛЕМЕНТОВ СОДЕРЖАНИЯ, ПРОВЕРЯЕМЫХ НА ЕГЭ ПО БИОЛОГИИ

		2025-09-02T12:18:54+0500
	ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ПРОФЕССИОНАЛЬНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СВЕРДЛОВСКОЙ ОБЛАСТИ "УЧИЛИЩЕ ОЛИМПИЙСКОГО РЕЗЕРВА № 1 (КОЛЛЕДЖ)"




